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WGSTNA MAIC ABA TAqAT MsAq-TST AST, Q AC LIT AF

ABH Bsa Bea facaran! wows ca cary faaq facet Srara

TANT BANAT AIA FE MBM Bea STAT TM TAT CA CLS,

BUA 2 SATA SN GHA WAV] AIT WA FACS FA AMSSqa

areca faaais cray Fae CaN ATH, CONTIN ARCH BAIP-TVE Fa AA!

CCI AT Ba ACHAT MGSAA alos Ys axe we Areem-

Sara alos feenaivay ya Bene yes ashe ECE I

MEMSS ATA MAAS CT TaRATS YSR AMS was

RAS, ACTH AA GANA 1 AIT | WMA AMIN NAAT AST CH

UNA FAI TaVaTAiaaA ASAATAAT Bay Gam ziws fat o

said yeeqian geacreti asily Concern anise cade

YSPAIT AAS ABTS Bey, GA CON ANA wea fe

RCS MT !

cots ana oF yeas Hey aa—aem TA; Bat

TAS Taaa AMAIA FCA TN | SSR aronias cacita sermrecera

RIARMHA SCNT CABS MTNA Ae WT AH APiAe cerita
CIS Bear WeATSATA ca oF Faara oF sey ys 1 ak Brace

OF YBCF WAT BAHFS] UBS A | Alew onfasrias erepery

Aline gears, waiaer-faacn agerace tego arta scart sare

sare | yersa oaisna alire area Stine fades fragt

aiqesr fagserd BAN Fal AST TM Bete, cam aE

miatss GrzI1 ais wamag Aiaias sq qe! «Mk ywesaiqary

Gl cata oraraef ATaTa ats ca I

a yes apa wae ont @ fac} aq qerea Agra face

SCHR | CHRAT YSCSA AGFA GO ASMFOTA MSlAs LAM BING



{fiv]

wate! ama ne taintt ce staré en comets Sorce

facace Urata ace fees, cole orem Feed FATT

faorta ana oe fea ca aera «Sra ate OTA Fouura

BS CR |

arsias wa atatiog co. fo, ay fate earécra sate,

faces aca ettarrate gears ARTPRICE, Tata yesior AVA VIKA

latte Acre FU BIH FACET |

rats ya atta ated fact eeisrs SANS ASS ARTA

STALE | |

AT MNT SA AMT Ae yes mMecA Bharz

stag faa sereace, a4 Afra Sag Uses a ywSs aahTS

Rem ASA fat TN |

TH MTT ST SCAG,

Berti, ofr TATA
TEIAT, os



SYNOPSIS

A few selected topics have been treated in this book on Physical
Chemistry. It contains chapters on: gases, thermodynamics,
chemical equilibrium, dilute solutions, phase rule, electro-

chemistry and ionic equilibria.

In dealing with gases emphasis has been laid on the kinetic

theory and its applications in deducing various equations.

The deviations from the kinetic theory have also been

discussed and.in this stage major emphasis has been on

the van der Waals’ and the Dieterici equations.

In thermodynamics the whole of the first and second laws

along with their applications to chemistry have been discussed.

The five thermodynamic functions, namely, the internal energy,

the heat content, the entropy, the work function and the Gibbs’

potential, and their applications have found a major place in

these chapters.

Discussions in the chemical equilibrium chapter have been

limited to the dynamic nature of the equilibrium, the Le

Chatelier’s principle, the law of mass action, the van’t Hoff

isotherm and the reaction isochore.

The four colligative properties have been discussed in fair

details in the chapter on dilute solutions.

In the chapter on the phase rule discussions have been

restricted to the various one- and two-component systems,

In electrochemistry the topics discussed are conductance of

solutions and applications of conductance measurements ; varia-

tion of equivalent conductance with dilution ; various types

of electrochemical cells, E.M.F. equations, electrode potentials

and applications of potential and E.M.F. measurements.
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AIT SAR

TA (Gases).

ast4 (Gases): aq aie omeda Sasa en, ceriy ates

US YIsors we FN onl AST aR! BANRLs
AFGSST MARAT FN GFTA Ay! oF aalas ayaisrss

am xa ete (matter)! cia onde foal cots wage

TS ASN TWA—sion, CI @ mM faler cis UsETE

Bye sapere ities! NPA BMA ayia athe sae

OI MANTA oa FACS NCA | «SA Baya wesaeias aay

STHSS AM LENA ByQiond SMVPAS GAS FT se Bac

CHa Byylel she Peal = sistas Bgyien coset Siew BcS mT |

UTA TPA BA as ae cary oF oy @ CesT

Vey HAIG MASA CUE Sera fens aiaaéa a |

Cr 6 soma came Geo Wes Fey SATA GCv, Tay. MNTCHAA

GTR GAt @ BT ATA YRS SerAT | | BIST CHT ATA
RA ATMLM SA | “AHCAA TA ALISA CHT | BUH CA MICA AT Ary

WA CAT MAA SASA MAI At SAMs mar Ms ane

ea am, fag sacra Socaq oa fates ps aim alae once

ak TEAM aay Sacer soryzia Tara si cen aa siacaa

OFA OR VASAT TPG 1

ars omega Melt ABs WY Say BPEA ant BCP] FH
QI GAA AIBA TAY Fisq AIA WCW GUA FT! TAA ATH

APSCS Bq @ mea we! Bagi feey mM cH

qe ceteyt ask aera za, fog aa @ Cara cH fafer

ameda coloia sc aes ay ope eq ari | Omer

IM AWA Cl A AI MCAT CH AAAS Yours (compressibility

coefficient) «a ara yee (coefficient of expansion)

OFS FF | .



Q ¥ cats mia—tadtine rata

Tales AA COTE eigtans TA ASS AM MATH NCAA
VMSA PSR Aa ANAT weer sq art fay ok Hagia ain

Fm Za |

qacwa Fe (Boyle’s law): wriaatss Seam ana

masa Sry oct wer aes sabeiadhel FI ACH

(R. Boyle, 1662): auimiteca an aa a arfzafew
Basia se fae coma chica ate viet ae

SAHCS AfHASS HH oi acacea AML SA MAA.

OAR MASA ARTA P wae V RUM ALAA FG MPAA, Brataatss

OFT,

1

Ve p

a V = wax 5, .

a PV=eat vs ve (1)

(1) ae atarax AAT MASS HM |

aie cla ICAA Bales oT 6 UTAST ArT P, @ V, ae

Ce SIN 6 MASA Areca P, @ V, &4, ara Sats Bea
(1) ae Altsy cevs ATSM ATCA,

P,V,=P,V, vt “* (2)

(2) ae aileacay Aa Balas CFC A MCA aTalss

Bim SG MAGA BIN atscay fales ata ore aAlaISeTA SCT

WAScaa AAI SN ANCA |

areas argst 760 fata. (oma) 1 ok orice etate bit

(normal or standard pressure) a 2x1 O°C Geos

etate Sasi (normal or standard temperature) ata |

otto Ws A ca-yAwFa AR (Charles’ law or Gay-
Lussac’s law): ‘alates ore Gee Act wast

MIG] AGS AH Missy Ba Yrs yes Sy SAH

(J. A. C. Charles, 1787) aa crapre (J. L. Gay-



Lussac, 1802): ae sa, woifeafes sict cata fafar
SIA WiC O°C Bwoty ca wien eics eifs fea Bee
afea wy Cre tlaecaa os fafeR writes (535) ThE tts

ate tC Geom area V, ott tC Seer oer V, 2,

SALA ATAASS GCM SACHA AE MATCH

V, 273+, Me

.@ Vv. 213 +t. + ts (8)

aTa4, V ».= voltae)

O13 +ta V,.=V, ge att (4)

V = tC Gaur area ots V = O0'C Beare Base |

(4) ae aallers cece HGR CaM ATA A —273C Geer

CM MAT BAST OMI! FAR wre ak Geos ince iaca

qem CM Wel AST aA! «GF Geos O° oaniess (0°4)

TM TH Ox Qos Sears Spanfss a oasepcaa waa TH

RA MANECH ST TC Se FRAT COCR ONS AE

Cecretaa 100 oraz 1 ore 1° am aa ( aieeerq Fer

aaa fae omen a’ 1/273°16, ude 0°4 = —273 16°C |

mintes yaaa ay O° = —273°C am aH ) |

CIO ATI OATS oer Tare (8) ae aateae Arora

V,_T,ae eae _ (B)

am T,=273+t, a T,=27B+t,' (5) a

AMPA fqSA WSS CN AA

Vi_V a,
iL

y i oo. |wefqe Fae (7)



4 «NS ER iatiss ir

(Dae aritea or aaa onisies ay aeri-aa aaa

MANY Wass oc SPST ATOCAT BOM THETA MiaTST

aintepera fata 0 ATH 1

(7) a anitens core OT FEET OR aa MeN ATH!
Bi am, wrifsafes sic cata astcna fee ecaa atweT
Sty iam Dota. waits |

AAW nT sae (Combined equation of state): 514

OA WAN ANA ANGH ALA WA MEM Ba, TT THs gar

bit Decne ufsefes ex wen faire ear ica BAST
GSS ACT CCTM BSE VHPHNCS cae GHery watgitcs
sifsefSs aca snintesora frac

V « * V=aaca, T= aq Cau wae P=51% |

| wefye PV =RT eee eae (8)

R=wpxei (8) a Aatears aye Aes am at R-«

ats a Uy ay SIS HN eal akan (8) ax Alea as

ATT BY NCAA Se MAAS TA m MT Vey MCAT CH IT AeA

NR BH ARTS AANA BCA,

PV =nRT ta La (9)

CHA NAA MASF STA, MAST @ CFs] aaa P,, V,, T,

OI OTT IM, WINS GC Gao Aqrarca P,, V., T, aa (8) aa

(9) ae mater cevs ARCS MT|SA AIT,

PV. PVs vee vee (10)
TT

Gat mm (8) a1 (9) ae aaleaa GRA oor ere ortet sth
(ideal gas) qn eH ase wk aaieaa ere Stef styiCHT

Wal SA (ideal gas equation) 7 aq! qWeq MAR ok
ANTI AMIS WAN, SA A CHA LFS aA TI wk
STM TST NPAC AIFS WHT (real gas) wn gai Rs



7m xa ate aitiae ast wae (molar gas constant) |

R-a%F WA mca aster Gra iaéa sam! akan Rs

feawata sgt 84s (universal.gas constant)-e 7m &F |

DTA 6 SCH AAT APS ARTA AAMC CHA WLAA TT

woes fam Uy MSM Al BMT AAMAS VTA IT

SY OF AMSA CF MM MAA cobs ATA MAA ATT

AMTATS GIN, SASA @ Geary Gora fsa srr Awa ak
Tonic farcry Gorn STATS NACHT CHAT TCA SAHA MING

Rem saat waa (8) 7 (9) ae aaltean care ren ata ate

ye Masry Sma Sn ace Ac SVR Gmave an

AUT | CAAA ATH CHT NCAA SIM GAL TTASA STA MICH STATA

R 8s Vere CFT Ava® Teoma sea fade SN aa «waka

P,V oa T-93, aedte oT BAST 6 CATA Ce CIA Wes

meena afsaseriter an ami Selaita ofaaéa aa aacHt

wat gina aifsaécaa Goa fréaeiter ect | ak Brac sTCHA cote

BIG ACS AUF BAACSA Gy cl cara go mags Sonar

SINT AKG |

Swiead (i): lem wy ca omcaa ott 760 fa. fa.

(ay) ate Bey 22°4 far wa a mea Ges su?

(R=8'314 x10" arf ats Twat ate ara aq 1)

(8) ae AMSA VPA GF MT By MCAT CHA

PV |T= R woe eee (11)

ory P= 760 fa. fa. nav =76 GH. fa. ora

= 76 X13°6 X981 waa/af ci. fa.

a MACHA TAT=13'6 aa/a. CH. GI TUTMqHiqs

a4 = 981 oF. fa. crepe? |) oorasa V = 229'4 Tara

. = 92.400 &. cH.

ao PV _16X13°6X981 x 22,400

veel P= = 8314x10".
=973'29A=0°C |



6 cets aiaa—iaaiow ota

Vuiend (ii): 27°C Geer wae 760 fa. fH. ( omar)
Be O' AA AACA WIAA AAG] SS AI ?

eecerecna rigs eaa=2'016. Weare akcerecaa

aera n= 0°5/2'016. (9) ae aaleaa SATA

y WRT .0°5 x 8314 x 10" X(273 4 27)
P 2°016 x 76 x 13'°6 x 981

= 6098 4. ct. =6°098 favre |

Buren (iii): PC Geom ase 15 AREA OKA

Mea wasa 6 fora t 100°C Sasa are aa SIC & NCA

SUAS] SS AI ?

(10) a walters cece *TeM ATA

y =PVATs
" P,T,

em wie, saiss sty P,=1'5 agquea, anaise omer V,

=5 faa, masse ten 7, =27°C =273+27=300°4,

om omy P,=1 aged, oa Gan T,=100°C =373°A.

TSA OTF BAST ACA

PVT, _15x5x8378 _o.
V =p = T7800 = 9826 TeqoTa |

Vices eee 4] FH (Avogadro’s hypothesis

or law): wmrermnng (S. Avogadro, 1811) Sa ypttce

emery igana Gergins sari ase on, ese Booty

BIC AN ASA AHH WC HAT AAGIS SG UTS 1 elre

aig gid smcrTa IN, MASA, GIT ae wgrcen anew P,, V,,

Ty,n, 08 P,,V,,7,,n, 9 P,=P,, T,=T, €

Vi =V,, BH, TR RA,
n,=n, wee eee . (12)

SMCSTING] ALIA AA case aceite Preacs Gite zem

TH OR FEN Ae ae emis ax cl cafe ooia



1TH OW

omégiag ( Taiera snr sets ) agyia Teramgs 5 cer CHA

STF TY SA Beias earaga sees nae ware Siem @ Gave

OF BT VY Cl CHT ANCA BAST 224 Teora | | wk BCAA AAT

ryt mera aiige Heater irda sa ATH |

Ciocan siete ott Fs (Dalton’s law of partial
pressure) 3 frac Benagzastal ce MAA OP STM FACS

QIN WA OFZ GR G eA cHqaaTG A aA Praca AN BrATa

MTS ACA CA SIN AVY Acq SIS 1 «MATa AT SCA Tec Fae

CAS MAgiad oebs oieaq ws Inras aU oiseaera say

wea (J. Dalton, 1801) 1 «& ag aqara sntafaaicta Hal

pin faaicd wemaetein stayed fae faa wiefats

pica males Aaa | fae Sate 1, 2, 3 aaa mmgio crete
BIN AMET Ps, Ps, Ps, °° HR ANA STA P RT GAvAA AE.

BTA P=p,+phetfhst-- ve (18)

wiefere stat aster] (Calculation of partial pressure) :

AUMCAA AIA STH Tae SASS cBry MAA BTANTss Sate (mole

fraction) Qa 91 Sacer CAR aca Brebrs ST TER ATA I

ly WCAA BMA SAT FACS AIAN Aa rer aus was

OT BY WTA Be CHR WHA SATYS aT Vy AI TA BG

Sret! frecs Urtge 1, 2, 3, --- aya mrmagqiaa freq ay Ba

ALY] AMG 12,, Me, MWe, °° GA Bias Gaiey yorpcy

Ka, %q Var °° TA AIPA

nyX = ete eee

1 ' eesNn, thgtnygt

4,= ms
2 any tnat:::

=

Ny tNg tnt:

Taree SiPgs aayian acre Breias SareeylAA AAG 1 Arq!



8 ~ ets TATA — AOS MATT

am ae, faults, eels aes mains orehrs ort Tacos

AMsaeyiy CaCs NT FM ATA |

pi =4*,P ; Pa=*P ; P,g=4*,P; °°

at adtasaagian fata san ara faces TS |

OTs WHAT cea p,=n,RT; P,=n,RT; ps
=9,RT 5 -+- a P=(n,+n, +n, +::)RT 2exm

Pi —_— ba —---———— = ¥ 1:
PA, tats:

p= #,P.

Bwieae (i): lam were @ 10 a a4 ITM

amera frecera cate ott S00 ta. fa. 8 acwcea rele BT FO ?

loa eeugraa=1/2=0°5 aa aq zecereay wae 10 a

Ba ATATENRG = 10/28 = 0°3572 ana By a4 TTATSTAG | THA,

- 95 _ — ARR

2% poco = 800 — 466°7 = 333'3 fa. fa. |

Cwieae (ii): asi mata eawa seem 20 orn

sarge as sem 80 ory alae ore fren Aa BT

lagaen i fae Urtge sacgecaa oreire ort fade Fat

( siaate, araiys, 1972—aeaine 1 )

ature 6 Ulacama wintas ea aqme 2 e 821

100 ara fae 20 ana Bete 20/2 71 10 arm Bq ZIRE wR

80 ama 1 80/382 1 2°5 ara By Biacey SIE t | «SAT

_..10 _
Pie 104.9%

OX fo, = -~ > %1=0'2 amen |0a 10 +95 we

Gwigad (iii): wiscea, wMedicaa e tetera aC eis
Tamera cate ory 800 fa. fa. 1 alsa e TBR orelas

X1=0'8 agen



TA 9

BIT aareca 233 6 104 fa. fa. ae free feterncaa omtas
SMT SE? Ae Tec wa aly 1°563 ane aq Ura aTAUaAT

mfqare BS AA?

alga 6 Tareas afafes onefrs prey = 233 + 104

= 337 fa. fa. ear Cremer AB epic felerarcaa orehrs

— BI = 800 — 337 = 468 fa. Ta. |

CARY Puo=*ul

FM y= h8e =A — 05788

ASTI Xy, = 104/800 = 0'1300

OAR %o, = 1—0°1800 — 0'5788 = 0°2912.

0'5788 ata ay feferara = 4X 0°5788 = 23152 ana fetes -

01300 am By eta =28 x0'1300=3°6400 ama

Tease qe 02912 ana aq afacaa = 82 x 02912 = 9'3170

ama Bigs | cue alam = 15°2722 sat ot

15°2722 ara amcr aTacaIcacaa *ifaats 3°6400 at 1 | -Twa4e

1°563 ata smncr aTRcarcaAg Ata Za, |

1:563 x 3'6400 _,.
ang = 0'STR5 aw |

ates ¢ fasaga (Diffusion and effusion): @m
mea Ata AMASA alocd Arena ary Blot: ak alors

ASMA BH CT MAA ACA Sl Af wy AG ACA AI Wy

carr mang ain oneiae alesse cece oma ocaMa aie omar aie

fafery oma face aa Ayer Sac HN ATA CA TE MAA ACSIA

gio mas ace Rio ORG! Baa ate esis one MH A SIRT

2 ary By ona ato mA gio Es A Bea! | AMeTEETS

Aas AMTATS MACS Alo area TT face aaies sa xz I



10 core wma—Tattios ores

cars wets fecaa nes face mr eige Least GATS Fe TA

fas7rae |

ate MTN aaa foes ccs aA GA SH Fa fen

Tac etter atca art catacm ATH wae CALAA BAST FP FT BIA |

OCR AM ARs at fag eager ac vse erates

UTA Cale ase fag wis sar ( Tan aaa Aloe CreRcea

Teas cord BIAsyA AG ) fewraa ona a fen ek alesie RA aR

Mea alse wT | cw TasAA I |

TWAT G iAA GFT AM A SCT! Faw wlasa Faq

ama (T. Graham, 1829)! «& fraca apie aner-ae aT

vfaioe | apt an, wafafes ICM CATA ANCA arteicas Eta

Ola ACER TACHA TS MMtiCS FASS ea

amv, Ov, AEM 1 6 2 aYA WCAA BIACAA ATA ax

p, 6 p, BMA YoF TAY TA, SIAC MACIA A BWeyANICA,

Vs _ \/% (14)
Ve Ps

AAG SM MCA Bigs eay FT SSA 6 SILA GIA TATA

AMIANTSF, THAI

ee

v%, a /M, veeom Mm (15)

M,¢M, ae 1 ¢ 2 aya ancaa arias eae |

amet ayy atest peat ane AW FTl + Werass

AMAA ATH BIH cAenaq Griz Trsriter scq' Fea ale 1 6 2

ATA WCAA NH WMI CAT AMC Cc, SC, TA, SAH AA,

C,* Uy, GR CA Ug,
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(15) ae onfteara v,/o,-0r aitas c/o, TRE FE
AGA] AT, |

¢ M2 iv? ee vee (16)

ok aller SPAT Sets Braise aT lea FA ATH |

a MAT TMM ae. OL ate CHS ER, CEH

t UFO AIR A GUS BIASAA AM Aa wa ofaM vt TCT.

qe MAA AMAA AMET 7, SU, AA OAR MAGA OSE TATA

ANMTS BS Ale ATT Aca AeA +, St, CUPS, GACH

Vit, =VUgl,

t, wvb,_ Us, bee _ (17)ql

ty Uy

(14), (16) @ (17) aga asiteae coves oem aTz,

t,_Us_p /Pr _poe \/° (18)

oa Ue = . os (19)

OSS SVR 6 HCA GFF MICHA TAT CALS FU WAT AFR WASA

AMATAS AOS AAW ACT Sl MCT NTA Goa FAT-AQATS BTN

AA | BiG TAA TTS STN TATA TIM TCA TAG ARTES E14

Fal AA |

Brie (i)3 wkwecaa mw wmeias cn gira 8000

(SUNINGTA Ze FS SVBA |S OLN ARMCSAA NS Besse cay

FS A? |

(16) ae aaieaa MPA cy,/cu, = VMy,/My,

7 Cn, = CH, VMy,/Mxy,

_ Qo=80004 / 2 — 9609 fs, fa. ate eth 1



12 cets wnaa—fadiioe fre.

Owen (ii) aay oer @ Seer awe @ alecaAar

marinas faces SBcecaca Ae se ae 1 e. cH. ate corse

RH SCF 1 aT GY AMAT WIT AOS FS AI AN ?

(15) a FAFA CAT CUTS,

Uy Mo 07
Vo, = l= t qT. . Ate CHUFS I

aa] BC @ SRT as om BY Ufaety BAST 22400

GCA of BGA WATS BOS ATA araca 4x 22400 cacsve

21 4 x 22400/60 x 60 a0) = 24 ¥. 53 fa. 4

Gwar (iii) s4aq TS WHeU e erencaa arent cay Cr
crt 0°58 2 0°542. ara ws Barker afaiow orias yRE COCs

aracad siiss yey (ea) iafa sazi ( sie 1970 )

(15) ae aateae cave ATSM ATF |

\/: Mo, — Vco,

My 10, VO,

AEA Mo,= (22) x Moo. = ore x 44 = 50°39.

uit sae Raa ata fae (Determination of the

values of the gas constant R)s aa BCH 6 UeoTA

Rare ama way O'O89 sma/fatra) sewwrecna orig

euq 2°016 eRA AAI HCN G SISTA SA aT BMas BAST

ata 2°016/0'089 3 22'4 fara IA ANCA Urtigs eo

RACHAAT GAH AST ATT CIA GATS AACA SOF SHAM
Cat] ACT | WAS CT CHT MAA CHWS MTT BMS STATA ACA,

am Ses @ ot, 22'4 Tac | BCS Aa BT TT

Be @ Vase ass oAcry Tale mca BA ANT Ter7

OE MT Bey CT CHA CAT SAPALM OFT AlT 1 GF ATS TH
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ea Wsicwerasicw Hees (Avogadro number) eae are «oF

years N am wert sa ata |

2mm STA =76 ca. fa. oraw, gata Ses=0°C = 2734 1

ag UT GM MCA a Bias BAe =—22'4 fa.

=22, 400 9. ca. 1

BT OAT AF ATT VA CHAT

PV=RT a Rate Les (20)

oe adie P, V eas 7-99 ma aA R-at Wa MER AMA |

Taq Str th Raq ass APH GSP SAA Fal FAFA |

mn. c. (c.g. s.) ase Pe wer, en aa Urea Gr. fa.8,

V-cH AIM FN SAT. cH. cae T-ce wart mx °A wary

Ware,

Reay aes ah SA STF X V-95 OFF

NAT IEE X T-GQA GFF

= Saxe a.
om. fa.* 4/TM a
_ efor mq

paP¥ _16x13'6 x 981 x 22,400
——_—— amen —_ ee ae ee ae ee ee

T 278

=8314X10" unf/iwat/ata aq =; (21)

ara ort P=76X136X981 ofa/cer. fa.2 5 AA TAG

= 13°6 o./a. ol. ae stemasraias e1=981 oF. Ta. /o7.” |
\

R-G3A GHD ASF$S cag 1 FA=10" arf wae 4184 eH

=] syaizi Boar

R = Slee =8314 ya/fediam aq ((28)

_ 8314 _ _=7 1947 1°987 siretta Teal /arra ay (23)

ORIG] MTS FS ss Rog TA VHT FN AH!



14 Core aATAA—Taatiow oréta

P=76 @. =1 agen; V=224 fata aa
T =273°A wan

RalX22'4 argaent x farors
273 fuatt

=0'0821 fa. aquen/fest/ara ay vs (24)

[a aa

enicaa Sifsaree (Kinetic theory of gases)

astcaa stfeate s onc are aeea arena aa ATCT

afeate-at oa xa we caentacea cowl war fons atwarcaa

Senta sae wnaws maretnr (J. C. Maxwell, 1860) «as

crapyata (L. Boltzmann, 1868) oa aise WAT ental Scar |

ASIA WN WAT AT NACHT ATM FN AA! APS WAT creas

ac fapis Bey ae STAI aS MTT aa MBA Tapie

Ah ACA WICMSA Fa ACA! CAAT MA APT Beg wWA-

ATAT UA STA SA wn ea eiwef sy (ideal gas)

ateacra TA waryias alee Srey Taq |

carat Tales ony ost cathe ea HAE Sra aise ak

sryiag ata Bq (molecule)! wsayier weyfacy Petey

(elastic), caralata sig ate 1

wey GS @ GAT CPI, MITA ACM AACS Ade cAATA

FAAS 1 SINAN SIEA Beyer AaMCAA AMT AMMA AT Ae

HGYAA ACH MICHA CHACHA AAG AG 1 CHAT TT ALLA ALATA SCM

prem «Senig Mo! Reda ser ugyiaa ator ive @ sara

oiaasat I | |

Sao Vaya mpage Uehiqias 1 ama Aaa

UAT ANA BATA SMA TST ti Se aqyiea iyrery

SAGAS ATAAAL CLNF] SAN AA |

Ben weyian avheies atari agence weyie

ovehmite may Ces aIPTSs 1 Cen hex Naw Bpylera

THAI 6 NG Tole fates ences |
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Wy WTA 15
'\

aifeatcwa eicw etate (Evidences in favour of the
kinetic theory): sfwaca Aaya acs serrea erat

Fa FSI aA! fag oawERT aka aM Ae fA

FN Wa

MA BA @ wowne Aras oma STN ANA

ete oss Saat srencaa tafe ge ect fee) orn aa

MTS) AATATLS TH MAMY LS ATT ACT YA Fa, Tere veACATA

wepyia aeity (ony) wry wlan sae yw BA! | UAT

OF TH TEA HGS BINA TAM CIA TN BAM SH Ce Baie

SHY ya MpT a ae Bier sare Aa ae Tt

aya wayiaan Aen Aeada srr Crea ater thantaaty

Ba OA CTY MT Boyiey Bor MMAACAT TCM CMALHA FAS aT

201 SATAN MA PIT HL SACS NCA MTA Att STA

STAN WIS TA GAL CAAA VOM AST |

amyl CHH ately ater ( mca UATE) Blew Sra

MATTE ATCT BA |

AMAR MPLA ATacaas cat Gamcaa (Dunoyer, 1911)

APSA AAT amine se ak vatera foie aU] as wfPS

ro

fom 1:0. gaatcra rare

arr we crea femraige gb onion am aa aalore cue

foals acm foes stay ae lageN sce Bey CNV ME TY

Sey ta ciivas ay Cott scart crn ae ce cafe orn
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CHTORTA Fe gery BOHRA OTe! Crago more! Ales Sql ery

mares fale SORT ET HAE BITS Vey ala Slt SeHT CIT

ST ant ametaies can eer criss wgyia, anistes

tre care faota Sart, Teel e SUN AHA EIA CA Bee Alas

gem Sine ck meek alow a) ay CARY agqyiaa AAeaies

AN TSH MCF ASOT Beefy Say SATA AAT Maras BFS

fred gaz sq zz |

MSM AH AAGTA TW] VT oR ce awa coves see Fra

MAA Miaios AT ARYA Sry TH ATH |

cacata Grteaaye (Velocity components): west
fates UGA IN Alt c RA, CRT CCH MAPA APSA BAAS

fons ee u,v ote w ONMTAAGS uti cosa TN AIT Fa

ATH | | OA BCT ASR ATA,

C=u*+u%+w" ve an (25)

caNATGS Ata aya cee (25) ae Allsay SCANS BA, SI

wqyiaa ator we ae are a cal Tier cH u,v age

WOT MT APY YAS ACS AA! AAP AB cH AA ABM

OFT AA, CAT FAC CA CHIN GORA AMSAT Geeta AG Ty Py

RI | CARA ae, Tete U-BOTTOM Te

ora Taqsteince Gaempay ss ASIA MSH + ae —u

ANAS AST AWA, FCA SHA AG, 4, AT WA! WIA as

RCSA ASAT S-Boeest As 1G, AT o* SAT MTT ATA

Sl, CHAM CHT ATA af AT AMAA MTI 1 UAT AD

arta TA As Tales ee Boe ca Tes QP] Taiesta comes

ma, Toor Bah asa cere Gomes a4 sak Rta |

FSA CHAN ACHE ,

“w=yi=w eee eee (26)

(25) 6 (26) Al ANGI OFAS FA mem Wz,

1“? =a *—wi=} ct eee eee (27)



STA 1?

ale UpR Ose AI c ARTA Som TECH (27) a aalteae

QCATET SCA |

ats asfcaccta asfgey (Root mean " square velocity) :
a8 Tage aca ale on As By AF OA BpaAA Ie

N, AAMT AN C,, te AWAUCFT AN Ce, 1, AWMFA ANC,

gists Ry, CC Bayar me Titty c* eM acy Tacha
AM FACT ALICTT |

ma Cy "+ eCg titglg te:

N,tn,tn,gt---

_ yy HN gly tM gly tt .
T (28)

c*oa aigece, ute V cies ag aia ai am BA

BYALA SAAS AAMC ANA TEMA AG ANI TA! as

wan wa saa aa me aia wie, Vv c* ates aaa

FH QF |

sitcna bt (The pressure of a gas) 4 41%

V arene | aretrhtaters ais gaara once fag mT SAH FH

zai afte ma aa cam, mamiigs aor apie N

Oae MTT AG oT Pt

Am ass age in alt c EH SATA C-CH MAMA ATF

Saqgs foals WEA, orem x, y a c wEcTEE, Teale

SHIM AMET 16, V MAL WHOS [ASS FM ACS ATLA 1 SIAM

C=ut+u+w.

CORAM NT A Oss eT AMSAT eA Be
AIT SMMC WI Si Ale SA AT ATU A, CCT IH

Anca ACA SAA GI AA AA ATF | Vio als cise CHACHA

ARTA AG ACT /l AA Cl TA ARAMA AAA MA SAAT

(momentum) *fxat1 Ata mu eae MA SacACA AiAAT Ra

—mu, Fa agyia aefend fefogrrs 1 yom ate Acad

2



18 ere wirma—iadiss ors

SRC otaata ata mu—(— mu) 1 Amu ayy Ws CAHITS
wacaena inaea aca Qn x u/l m1 Qe" /l

k---L----4

Z

F a
y x
OU

o

fom 11. rer ot fate

SRT y Ok c WRT TMI ais cree ate wa

SAAC Alaa Bea TeTcT Qn" /] ae Qmw' flr .

ASA AIS cacsvS BoA SAAT CAG waaISay ea,

Qmu*® Amv* , Qnw* Alu? +v?+w')_ Amc?

nn a TT!

asia wer cara Soran feara aise sre, Faq AT TY

OFAN NTN AA SIT cay cag Minas spryar wy ThCICT

ain V c® Vaart FACS BCA Tas Ragin aga waa ats

Cate Saas Matsa Bea |
Qmc* , N= 2mNc*

se ee |

i '

TASCA FAR caes SN wa ca ate crave wcacacna afzasa

PSC Ver aera AMA ( Sacarra wisasera fee @ avery frase

Tee BT GFT AWS MA) 1 MAT oy ass cH MS Wea

ANT LEAN,
p _ SS ORAS SatACna cae ataaeA

TNT CNG CHETRA

_QmNc*
~ 1x 6l*



mNc*
Fr

mNc

V

age PV = 3mNc* | vt (29)

(29) ae aiteare tf wileqe (kinetic equation) am

RCA MICH 1 AS AMSA WYANT SICA ASS Tl TEM caeTS

ACA OF ailsarta Gry FN AHL Gl ACMIAAF AH 1 Cw

mace area aca frqaiors loa AA FN AcE! aA

OCHA BIN AES wMlsai Tats adleqy Cooma weasyier

rater Set xrae | yt aise refoyia mintos re cars Yat

qivet, SaTa YI Amaryl, Grcay Te, CMCOR AcaTARAS AA |

ats waa aateyiace oraceaa act meacda staat fader Gar

COL AAI Tass faze Goronmy aoa wi cas TS ve

TNaSs tes corse GUoTETS Fa aie |

asicaa ott—faeq Setetiwy (The pressure of a
gas—alternative derivation): = a wate fafes ome

Vow cateinora uma san Ni ot ay ate wa

caiciara n, ae aq fae-falfory atk cnc, ARRA

TIM! Gn, AIF Tey ate ay cow n, As

aya atic ee Tacs cera Soret vw, MN ASL. Past faces

ats a Caleta 1, ARIF ME ARON w,, ny ATF VA

An-Baret vw, StS aN Ae! nm, BA ahecaena Tacey Aen

ANP ANA CHACHA OS Af catotaora miaigS CHA FO Fa

TE agate caa-Borer 0-04 Tes Ok CHA ART FATAT
AG Fa) Beige di aaa oA Os TECTVR CRE Ce

Vga BATS ALT Gers Ae xq Aacwa yars fontas

( Toa ax 1°2) He STARA ca AH By fem Sea CATS ALATA HATA |

ok HAIN CHT CT udt OR RAY OF ROE CHANT

1 wf cifvina, wear or Ueqe aa uidti & ume

TCA] AYA AM AA nw dil ARE n,w,dt maze aq dt

wlCO | feat C9! fret 2 aq VY = 1°



20 ces anra—fadiioe ota

ANCA cranes 1 Vf civincra ceed BATS Ba, Fare 1 4. CA.

CH ats OFF ANH BMA AA ACA nu, 1 Bgyia ws

PRISQIans TON CHALMA ACCT VIANCSA MCA S MCA SHA CCNA

oma GSR MST wae faleGS ore cae anaes @ CTE THesA ACH

aaa

u,dt a |

FoR 12. CHATS Act BMIATLET AV

AG CMG OFT AT! BSay m Salas aso ayy GewA Aca

AMSA OI cracta fers Aearda CAA Sarat ACA mu, LAs

Meaea mca Tartetecs Calan ACA ww, | BC CHATAA ACA

AVS Waly ate Ala say Sacacna walaqsa BT Amu, |

& igtatacs wu, ar-Ooteiates As BEY GN GFF AIH, TTS

Nt, MTF MYA Gay, Sacaensa Alaa arq Q,," | AAT

ate seicrrecea Cory Aasicaa Brvsa-s AST, FATE

ATS MSF ATCA Sacra aigasqa=—AmInw* --- (30)

AN ATMA ALS ACA,

Ine" = 4(21, 6," + 2. +14, + °°) .

CCMA SA Se, VTE CHAS BA Bay AN ceaceta 1%. oF. cwcas

Tacs MAT, ANAS TeaTa + heer ya sn ay | cat-Corenay

1G Tf 24 2-H facoa AMSA IM APT SN Ae I



te | 91

NH, +N,’ +146, + °°_-

Ma n,+n,tn,+--

CUE Nn, tn tn,+-:-, ade ost AN cAMGs AIM ByT

TITS] = n,, ASAT (30) Ae Walser cars TOR Az,

(31)

AIS QF AIT SAAC Ala = Qn X 30,"

= mn," “++ (82)

(27) as aatear By w.*=$c,". ASate

ais aes ANCA SacAcna aiaaSa=}mn,c,2 -- (83)
APA VGA AKA Heer SES Sacan-aiggsa fata Favs AM AST

APAMTA ACA GH (338) ae alteacta aieryiaa aaara fate

FA Aaa 1 | BGA

Ais MBE AIA Sarasa cis alaTST—=Jmnc® --- (84)

OMA 2 TH ais ass Basa see Aen, c* x (31) Ae

AMSAT ATA AANFA WA ALVATiAS MPM Ay VE cacna

aia 1! CRE META aay Sea V age ok FAN BAS

again N, woain xa N/V-aa aaa (34) ae aalpaca

N-OF OF Wa WAC ATEM AA

ATS ase ANH Sacacna cue wfaaSa = beNc*/V --- (86)

SAAN CU SA ATA CA CATA THA Ory Terni Te SAAC

AATSAA CAA, BAe ATS ass AIA Sacscna AATSAA, Aaa |

BIN Set ais OSS cHrag Org frail Ta | Wars oI ale ass

CHUA Gy GFF ANH SAAIA CI AATSAA AMA ACA |

aponrs (35) ae aaltears oa ate ok oreo Aa, CHAT wR

Tints crarcert 1 4. cl. cweaa Sry each Sey ary SAIC CITY

AAT ASS STA | AGA 5%

P=3mNc?/V |

a PV =3mNe ve bee (36)

= $4 mN? oe ves (37)



22 COS wIHA—Taaios MATa

oss apy ag ahr “fe dmc* | aeart fale OSA
Gigs xen aga veh wfea aay aca gmNc*1 (37) aR

AMSA COUCH COHN ACC CHIT WMCAA FT GO WIASAT YTS SP

UAT MAL GIS Stites ye-eelaecras ATT |

ACACMA FSi (Boyle's law)s sref mem aqyien «fea

Set xa Sera agyiag afetaieg aa aelte MCA aie HHENdw

ve Mil MATS CSY FACT SA CFS AG eae age Tremiar

voters wreiae Fal BA awhefer ange ge al

ASM HN aoe aA MAT Geos qehefeq sey ash

AS AS Gerd, wee fey Ceara cia Ha Tela wits was

ara | «| Beez (37) ae alter cece Pay Ossra wTeEM AA,

PV =a

ais ac AEA nintes wml akorq atsae cece AA AG

Crwrey BN Ce | |

exiveritcsta ys (Avogadro’s law): «ag araiae

eaaidins vit fate emacs sit ca SITS Fa Se SEPARA

erase orohmie fatey acai feg rane nada era crags

ayayaa wwehete ost acai fetes aad “feisty

STATA AMT STA SA e Fier Gra TaSa sea, Giewa aslo

Bq ina sta kay vole Tee corse Seyi TT CATA

MNES MBCA TN AL GSA sMMAA Bygyiea wy awelA ale ash aca |

FSM It Seay ase Satine ageraiqs yi tater amc ay

Sree aolate tmc* wre xa ararerxer (J. C. Maxwell)

HUTA CH SATATHSLT APA VT CHUL OF ART ACATSyI ACT!

Gra oles canaoy arr ( ca oreenise ) areas feiy ak

THES Gols Ke |

gi yey aca orn (P), Gee (7) aa area (V) ata

ark Fe ore smragiba ape, a ST ase mG Atay ate

aereca Ni, m,,c,7 O88 Ny, ms, cc, BH, SAM ate algae

(36) Byars,

PV =3m,N,c,*= 3m,N,c," me (38)
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SAA MPAA SIS] GFF TERA AMSHMA TEMP SETA 1G

SUNITH MOMS’ OFT AT! «Bele |

$,c,7= 4c,"

ok Fa (38) at Aatsarers AlN OBIS Freq MER ATF,

N,=N,. .

wie wt ING CRE FZ Baca ye fate mera ( adr

ABA MCAT) APA FF aeql ewe eH BMSencgs AW I

ata stfe e@ Gas (Kinetic energy end tempera-

ture): wref ama agama 1G aTehonie, ateart seyptca,

CA AAT GTA AMGUMCT 1 OF wT Vy cH MCAT BPA

arco an N-at AMT | FSA as aT BY wmcwa cae

actrite act daNc? i «& amelie nay Geo 7-04

ANGAMSsF | ATE

tmNe* & T

a amNc?« T

= RT vee (39)

R ot wae cacog am oma oias gr eae (86) ¢
(89) ae Alea ATE as ay Bq Bf NCAA CHCA

ATSM ATE |

PV =RT a _ (40)

WMT BY MCAT CHCA ATCA ATA

PV =uRT tes vee (41)

STAI 12 MT AYA CH MTA WALA TT ATA HA |

- (88) 6 (40) ax Aatear cove oem «Aa, MF aT SY

NCAA BT :

$.4mNc* =RT ee on (42)

OF TH Bq MCAT a ahefers EL, fren, ade dmNe*

= FE, 2m, (42) ae aallea cave MTOM ANCA,



94 Cs wirma—tiatios ote

E,= 8RT eve (48)

cay N wae gmc aq amcaa cee ast za, wsaq (43) ae
milsanis smc aptotaacre acai oaetenies afaorre aria

ALAA ACT CALA Sf MSTA CATA ACHE CA CHT NTT VTA Ca

eat may Gear airs agentes | | aaRptss wai oy

Beige Scat Gora TrSaeltey zeq |

prea Tl CUBIC HA Bai (Charles’ or Gay Lussac’s
law) s (40) a8 aalteae cove *irem ate |

y =5t _ - (44)

R ers xexa Peq orea, adie P wae ava

V«T bee wee (45)

es ore AACA nites Ber

Ginocaa wictts stot YS (Dalton’s law of partial
pressure)s aff V orasataias car oma ata ITH

1, 2, 3, «++ seis oamcAt Bea, UaA Sa, UPATCRT NG afcaT

way Urefers ory aerercy N,, Ny, Ny, --+ ; 1, Mtg, M5, °*°,

1°, 00%, Ca, OA Py, Py, Pa, + ABTS AA, Tara (36) ae
ANFA MATA,

pV= gm, N, |

PV =3m,N, c," ;
PV =m, N, c."

maa bt (P) tatcra an tmN c* antes fata sai acme om,

N aa c* ateragg suratsecet fate Sonata crc latex. rena

ate Sommaa gmNc* ate omy carn aca net amN c*
NSM ALT! = ASare (36) ae malas aca sea oem ANA,

(46)
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- PV =3m,N,c,2+4m,.N,c,)+4m,N,c,2+ - (47)

(46) 6 (47) ae onteaeytas aaee eitcH eM aMC4,

PV=pV+pVtpVt+-::

a1 P=p,+p,tp,t-: ve (48)

(48) ag aaleaey orewocaa orelrs pro aaa ntates a4 |

aeictaa asta Ys (Graham's law of diffusion) : ats

aneqy PV = §mNc? care mem ara,

+ 8PV 3P

can > mN/P

mN aa V aac WHA AIT GA So Ay GAGA TERA

mN/V TR p-O4 ANT VII Way

4 __8P
7-2 BP

p

a vVitaA/32 tee (50)

(50) ag aster cave crn aig cl falie orem cata mca

BATA TS Aiea Wy SA MTNA WAT BS By

ofaalSs sai anata (v) aries cacaa ( acwcn Vc*) aca
AMP Ss Tears (50) ae Aalsa aeary Fea wT|eM Aca,

JP BD

ASAT IA PEA MTFC,

(49)

1

(52) ae malteaS arenas Wy ACTA nto m7 |

ARS WY e Wess eR MPMI AUTGMSsT, Fe cA

MCAT AMARA Gla BAIS CAAA BALA WSYMSs | MHaT

gio smcaa oritas cana afer aca, orerr fae care aca



26 cers wamA—iadtiow otra

ANA CNT NS SM OAT! oO oGiorTS Sonia
(atmolysis) 4m wat o% efor Areca nh aaEiae-

AIRCF (isotopes) wera faa covey YC SA Aa, FIA MAANTTSTA

tafen crema wrHiasyZa Inercane ais Fc |

MCAT MATE CAN G AMMA AIP TSs, fay AMAIA OC

SUIS AN VEY Af AAI OA Fra ak I MCHA Bp pena

AY VAN A APSA ACT atsians Aq Wry ose Pye

Vera Nswcwqye asin aAara WE! us a Uiveq a7

AMAT WAITS AS Hl BH MiSs MCHA PAM RICHES

SMT ETA MA |

wrifas cast (Molecular velocity): ca smcAa

ayaa oar cat fata sq aca faa awe 1 (49) ae aalleaq

COLH MPSA ATH,

3PV -
Vv a . (53)

V amcat arias araea aca N ata Scere ARM ag MN

ata wrafas cay M-07 wa | at art Hq MTA CHCA PV-98

ataas RT ayagra FH ate | GAs AG Aeicaceray Jig

Vv 7*= 8RT
“aT (54)

V cing can cas Be ANT AR GaCha TCA ATA MLS

ONE | APSA OLIn SF mw afcacna agar V c?-aa V 8/30

qt yea Vc* agen cae cota ATID Cai BCT 1 STRTATS

V7 i905 TA CF AR UWICAT Smee aera aaa AAs

GUoTAS VTE Mem ATA |

Caaryat OC Seem akurean mca ce, T =273°A

awe M=Q2 xemta nee R-ot aq 831410" arf text

ara Bg ”* aca Tce,



V Ga A /BXBB1EXI0 X28

= 184,500 o.fa. civeeTM?,

= 6,643 fa.fa. ein-* 1 |

Asm BWwcewa weiss can sor 6000 fecnintrare
caf | ofececaa oneige cay ashore fata BCA MEM BAH ate

Crate 46,125 catetacra, adie wera are 1600 ferentacra 1

ates ear afer Ae ane alre oalas can grr oH Eze
Gorat g Se cee GH ATR Ce RTT UNTAT Ge wlararn
BAICEA FCS I

BHdatx afs BINCSlATITSl Ag] (Brownian move-
ment and Avogadro number): 1827 siti tieqtaert

area (Robert Brown) zen ass tara cq acm amiga AAT
AACS CCTNCATST Tt ACTA! aisaM cons Nia wenaET



28 Coe wIAA—iaaios oni

CHC CHAS BIN FH ATH, ATMA CHA UPSCH CHS Ws as
ana! we waa soma sae atBate ats an aa

Wa MAT wey Paria cease oF als cr Wat ok

ate seryin ce om core Coat ce TINT aeiyS aCe STeHA

apien Gq inset vA) TT Ca TN MAA BS mca I

MNT APAS Aer aloaly oocay Clas] ari mA! away

atea aren cm ue yas Sa feata (Wiener, 1863), ance

(W. Ramsay, 1879) wax wax (G. Guoy, 1888)! «ca

MHA eeiigs PUIAITA Het Tea Byala Giza @ AT

AMS oF ator Ser celle sigs Sora AcenCAveN GEN, TAC

CAA FEMME MIeMA Bgylery ACCC SATAe Be |

QTALAA BFA ASS caw TENA GMA CHA ASry sca HI

ASI AN fay VCH SS AG STATA Arey oR GypAAT Aeacdy

FH ATH VACA ANI SA AT |

cm) (J. Perrin, 1908) areata afea fates we faa

AAFP AAV] BAT AC OF TSA AACA BNICSMCH Aas

ara fata Scag | | SIMOT TCE Hea Ty Tacna wratote freee

+ “MM ATS, AAA ATA para cHrvaqiqhrs ash eo orersiv.

TH ise TTT EM TA MF MAA Gra anes aote avg

h+dh

P -dP

h,P

oa ie a

Re ae eshte
fea 14. SttrquEy Gey aba

CHT Wea Tera CAT Ae TTS coe sot VQylera ACT ATA

ators AACE | WSraSe areqsda caw cores facwa facw ocoihes-

SNA -Vepeen cat AT) | SUT STS CAT ALT OAM ATS CITC
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fas cats Ah Goer amcra om Pate h+dh Goer smc

sa P—-dPi wey oer at ane ASaa, Boar dh

Coe wmecay qatge gis ecaza ates Setace ferariter ores onlay

trae feariter seed sacs ay afoeiaws sacq! cea

EET CHAR a Ae P oA WIAA AAT p TEM, Sry lerareiter
aa xtq adP aay iaqycy Terariten qa aca apgdh, crm NCTA

SF FA apdh aA WMMPAIHiAsS FAI TAG 1 ASAT

—adP =apgdh vee vos (55)

CRS Goo afar weeny ot ATA ora CAA sraen Sifacea arieivg

Bret Tacaraios WaRra Fn gat (55) ae Aalsas cevs TSM ATA,

—dP=pgdh eee eee (56)

MAI Wits ean 6 UIaisse SAS aqrpcy M wae V aca,

_M - _=F (57)

AMCAT ASAT CUC® QF MY AY WNCAT CH ASM AA,

PV= = Ey

2E, - veaI V= 3p (58)

E,, FA OF MA BY MAA AIy ely fe 1 | Saxe

_ 3MP ve te
~ OE, (59)

(56) 6 (59) ae aaleacs atlas SCA MEM ATH,

_ ypu 3MPg ve - |dP==~ E- dh (60)

_@P _3Mg 4) - wee (61)
l~"p =O,



80 cet wiraa—fattiow oars

aig egy Seen bret P, wath Bosra ort P ea, erecm (61) ae
MMATILS ANAS FoI MSM AT,

P, _3Mgh - atln Pp = OE, (62)

SIN AS MSH. TASAT APA n-94 AAUYNSs Tents (62) ax

adteare lar TS CT as,

ln tho _3Mgh ees vee (63)
7

No OR 1 AMET WT 6 h Sosa We Sat oss BATA

AAMT | n, A 2 ale h BATA BARS Zio ScxA FS MIATA

BALM] BH Seca (63) ae wAtsay aca SM Aly’ ATATTssa

CHE wIyTiaLs sata MATRA TOI Acq aT Ailsa MATA |

ca ran omtys Sa SIMTLEA ToT CHE (63) AR

miler way ost aie iat aH! BET CURA

TMNT VATS @ sugiacs ww Talogris @ mrqyigs Bese-

alae TA FAS ATI cua SAMMI AalyS SUA CHCA

ok Haller. cay FHT! CUR AF aA Bq HAA Ga

fear Aya sneha aq M0 g-ce Ning (1— p/p) am ategins

SN Ri ama N xq BICSMIIE AM aap ep

AMET FN G TUNICA TT | | Blsiaivca atic wy a cA

MATS ST GA AT HAGA TINS Glas Bea, Be SA ea

STH MTA | ak Braca (1 — p'/p) Aeomaation acatead TA 1 ATMSCHCCTT

TS BA TG AA Ate dec wat Sears AI ByA CHUA GT ACA,

AT SA WR ATF A CHT! «CHAT MS OF Tras aorta aioa

CHMHe ATH, We asata aior cH ws sna ny ala “fe

as Bq 1g voller ANA BT Bea eaiys Fra cH

(63) ae aftzacra LE, ate os ay Bq ammcAa cas aeheriea
AMA WI! MST SPAN OF ag Sy MAT CTS aehete

aa § RT 1 yates (68) ae Aalteaq cars mTeM AN,
“

to _ Nmgh( -4) veln 2 = py 1 of (64)
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aie SURG CUMTBT WN A Ae OSE ST ae ¢ EA, SraTH

saba Sim Ba far'p, SAN p VM STI GGL WSare

(64) ae aster core oem aca,

sn 2 = sar’ gh(p—p') we (65)

Ok ANT CHE OTN ACE CI aT anaret wae eaeietes sorLTA

ce ye fate scta sre aps, n,/n, fain sae MATT

acerca aren N tafe sa aca |

cm) wae Sta ARTA ING sey ok aller, cepa N-ay WA

tata Sar | Stn ceanion wena (fractional centrifuging)

GTA. HA AT MIBAT MIMS 6 MPSS sey omyR Coat sraq |

ATT BA TAZ (d,) ae aaqars aay (d,) aoine oatocw fata

em BR ast fale earaa (w) sears 110°C Sewn

TST TA Ay yee TAA MA ote siorra hear eer (w,) faa

FM GH) ASM w eRAa AAA aca ea acy (ww —w,) |

amey Coal Faq ATH VIASAT CHA AlaTSy Ta A ata TACT

STAAL Te (p) facoa wales arn Tein SN ATA |

RAT MAST + SUAYAA BAG = AAYCAA VASA,

aie WS My He 8
oO i

Says sas facas Gey cra) CUPAR-AT AW ACAI Fea |

QB AAAS SIMS ATH anys SrA aAyAr Ala

anera faoias acai wk BTETA cacy Tac aNCTA Crcaa Sa

wy TATA ACH AMA wae SrA fatwa Tacs cACA AIT!

TAMA ASA Al arose saTalova ale saraqy ay Hes

wotansata uv zica TAC ATIC IC, SIAC COTEA-aF AW ayant

STATA Nsrag Gem at acy Grnru | vy MAAK APTOS

OILY SNF aut | os aa fagyel siene4s OAT ART ACA |

ete | .
6xynru = $ar*(p— p')g vee (67)

ommend Boca ACEH BANAL MRKTA ECS GL ANA ATTN Sl ETI



wa Tn a CH ATMA APHORS BIT eTsTH eae Bora

janis past mA Baars sea r fears sm TA BENT ye aiaTCT

1%] Tod GA ate AAT CRU CM) rad TA

3°675 x 10° °ca. fa. one t

VPA, BTS fata qn cra tagaifs wate ayaara

tan aqgineera wine sis waben aaa men faite

CSSH UPA Wi SNA! Besley acy BiSwa card

fegigits atic oa BI BCA MGA UMA a*iala siaca cena

BH AF OSAMA AIA AA to-exa CPT SN CH AAA |

aera gic ive Gos acwisbro yond we Fm BF!

SUA GMAT SA APS Wil WAST REAR GAY WA

VIA Fal 2A ats Coom afeaa ama aA ie

FN BAI GaN Ge Goo THItS acOA BYATS cows n/n TRAN

Sq ZAI ge CwHwTy ae Tay Bytes AN Cay AI aa laeiy

#Al BH |
latte Sarenqz (63) ae aileaca sem seq N-aa aa Tada

om aa cra) —9°C cece 60°C ae Crea BAeqia

adam sca «ety ondbera fein aele sey aa Bells

Tocaiay TTC MPC @ MMT ae WaT scayt fafa

oatara Tae Ay NSS ze APRS! SYA Hs afaalow Faq Zz |

Sra farts oncerncyg Aart at 65 X<10°° care 7210"

oe eal Cars ca aT aabeee oF ana aA (order)

OFT TH | |

VICSMINICH Aata atten iatks sq ( iafcaa orate oa

arcane xt) 6°023x10"° 1 aaaet onenearae oF TIA

RIAA FN AWA | |

Butea: 20°C Seo are smiqes aisera cHey cr Ce

a 008 a. fa. welrera orcas Faeana agers 5°83 ;

sr WY 193 wag. or. ; BCA. AW 10 ane 9.

or srry arm 21x*«10°° ow. fH. 1 BST ATs

ara fafa ea (R=8'814 x 10" anf feat? ara wq* 1)



ont ot 93

(65) ac aateaees Tater ates at se eirem Tz,

8814 x x 298 in 5°88

= ; x 3°14(2°1 x 107°)? x 0°08(19°3 — 1) 981

_ 8'314 x 10" x 298 x 2°308(log 5°83) x8

4xX3°14 x 9°261 x 10 ** X0'08 x 18°3 x 981

= 7°732 x 10*°.

aN

WTMSCACMA Catasa YR (Maxwell's law of distri-
bution of velocities): w=amfas neegafrs sac sca tater

aqyiea can fafey acai awa cer omc Pea wa fans

QS, BME CI VPA WIA APRA AA cacna Joa Tyr =A

(arm fates vga cn wan aiaaiée ace tea), cae Taare

Boyar AA cars Toy FEMA cq Sl sey law Seay AMScAA

(J. C. Maxwell, 1860) 1 canaeq aR Sota saA wT

MACHA WT FAT CA, RETAA Tes ca cam faye ahs ase

VASA Says Gyre oss qepP ase oF ACG ATW FT IEA)

CTT WW AAs AMSAT Bis Pacts Heyl acMerearersa BAe

SCA OA TOULAA Be MTA TTA OA METS CACNA OSA ABTA FA

axl Fela ote MA Fe A, Sas cans acy aqyin

ATUAS AAT ae yous syaysa can lane walzasanita Arve

Cl Tr ECs tales canaaiqe Be T ANY MPAA SAM

OFZ IA I

OTS OBE ASA. BAM WAN MS! A ash aq

CN cx, c-ce NPM AMCs Bates Toa Somer (u,v

RIE w) ASS SIN AA! CATH

f=u4'+u'+w’® | oes (68)

ala SUA Sal SA u. v GA W-OA ACA SMA ATAHHAD SAS

Ge, orem u Ooreca aa wae wt dun sty Aas este

asm (probability) Hamma u-08 BES BA! OF ASA

8



34 ets aira—iadtios ordre

ata f(t) dui Gnrn Snes cH AIZSKA MEM AA, VU aI

v+tdv-9a Tt ccna ABI f(vidu ot w OK w+ dw-sa

Wes cana ABA flw)dwi Aa CPBAch cla BeA ca1-

Crea We 6 utdu,uv 6s vtdu at we wt dura

away Hise erata aera (W’) ara, | |

W =f(u) flv) f(w) dudvdw _.... (69)

Wa Fal AMF CA AIT can c hea, Tay yrs Greater Toerca

wierd du, dv wae dw aise aizatos zat aa Bel Ber CANA

Sacaq AMI AAT TEM, Bey KoA cay AiqTay Acq wT, BATE

dc pm acai bcm act bc*-e mm acai wears (68) ae

AMRFAT COC AAR WI MTA ALA,

éc* = (4? +v*° +w")=0

" at udu+vdu+wdw=0 (70)

agyiana ay acc Texts aay cea fatty fre oeore Bes

cam faite ics Pt As BEA TCA ASTIN wT aaa, TATTT

cane wpe forme worseaag f(1), fv) 7 fares aT

SIF AZ 1 | Bere

S[f(u) fv) flw)] =0

a f'(u) fv) flw) du +f(u) fv) flw) du

+ f(u) fv) fw) dw=0 ws (71)

ORT fu) = oh) fv) = TO) gag f'(w)= ohw)

(71) ae astezacs f(e) fv) f(w) Ta Sin StH oem ara,

fw). F(%).., F(w)
Fa * Fey? * Fay =O)

(70) A Aaleaese ose GAY YR A-AN YI SA MEM AT,

Audu + Avdu + Awsw =0 see (78)

(72) 9 (73) a aaitea carn aca orem ars,
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Tf) f) fw)re Fay * wu fou +[ 12 +Av 6u+ Hew + Aw jow = 0

(74)

Tales Nn c-atT Goneaad Woys 5 otaatamae bu, Su wae Sw
vents way xen Oorcay miles textes ayia acoret

MCA AMT BAL ASAT

f(s) _fu y+ Aw =0

f (1) _ es 75sn cht —Au ( )

(75) ae Aaleas TaTSieTS Faq TSM ATA, |

In fw) =— Ae +1nA Lee (76)

ln A SA AMTBAT KAS | * ANTICS fACA TSS CT ATF,
f(u)=A.e7"® vee (77)

1/Q-0% izacé 1/o” sare oem ATH,

f(w)=A.erw" “ee (78)
OFLSTA (74) Ae AMlHA COCF YS FCA MATS ACA,

fv)=A.e-""TM aa flwy=A.enwr" + (79)

(69) a8 Aatsars oF aTAyia siacA MEM ATH,

W =A? eur torture? dududw

= A*.e7"'Mdududw cee (80)

(80) ae aalsaces gis art 4 wae o fade sare acm fata craton

ATA FACS ACA | «ACN SM AIAA CHU + = CCH — = GG

Cl A Ws AST TeRTa oF Aha wes A IA AAA ASA

OF IA, Bete f(uldu-ce —« carp +x Alaa ay AATSIAS

FAM VA QF AT «ASA

[- _ fwdu=1 +e. (81)



86 —Cete aaTIA—aaTios edta

(78) ae asfteace 21 flu yan AH ane atacn aerate sacM

ASM qc,

A na =]

4 A= Se ‘ (82)

A-% o& Tq (80) ae AMA AACA MSM ATF, -

W =|, e~°*' dududw vee (83)
T°’ Po

OAH BWaracse crates (polar) gency wilaates Farry

MA ATCA,

= asic e~°' c*dc sin 6 d8 de (84)

62 6+d0 wx geo+dd ata seq c-aa Tee c aa

C+dc-28 aH Cate AEA (84) ae AMtEA cory MTEM ATA |

fasiqiavaa c oa ctdc Ata aH ATATgS Fig BPA

ae dn/n fata sare aca (84) as aalizaacse Oar acs

O core a ae da ACS O cars Az mara WA AMFAS FAS

St 1 SATs

dn, = a op 707/08 2d °° (85)
at $s : °

7 a

NS TACIT AINA 404

_ I, edn,
fal 7 (86)

o& aslteace ‘ ane Rem am atatH MEN ATH,

“3 4 ” ~ct/a? .47f eee |ci = “f. ctde (87)
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4 8m*/"a* 3a°
Tltg? xX Ss -*° (88)

wer 9 at =2e - (89)

OS WT AY NCAT CBE

RT =py =e’ nee (90)

c*_ RT _kT i ee
1 3° Nm m —N (91)

_ QRT 2RT kT

c= Nn “Mm ms (92)

ari Nn = M=amias esa kk =carqyaqara eae |= (85) ae

ASA — Ok Wa BACH MTOR ATE,
sy:

Oe = an( Mm CT menAKT oF de wee (93)

1 dn, _ mM _ ars —mc? 2kT .2 nesa ian = 4n(5." | c c (94)

_M- Ot *AlAITS R AACA ATS ATH,

8 /2/ |l di, e7MetRRT 2 eee (95)= 4n ser}
nt ‘de onRT

c BMttas canagiqs oF aa aq aA ala te E aca, were

B= Mc*/2 am Aged crated ate 4,

M*!*c*dc =(QE)* dE i (96)

(95) 6 (96) ax Aateacra AAT Tote MTSR ATE,

ldn, _ on -E/RT 4

nm dc ~ (aRT)*? ¢ E (97)
(98), (94), (95) sax (97) ateangin apTMETECHA CaNasa
Weare fafery ar



38 CAs Wraa—iasiss WaT

anata apen creert caren ate b One <8 AN .craa farses
it

mI BA ary casioa cece «= Tater c ATA T | ae 4 wat TAT

am aa (94) 7 (95) as aaieaa apa! (1°5) ae fea ambi

TS HY MSA! ATA |

|

© i
oO

g|8 !
. {

CT Cc >

Ctdc ” C

FoR 15. MCAA BIAYSA canava ( AiwTecxr )

ak crea Cateraryiet 2a,

(i) dc gates am yattpo vic cares ates OTAe CHUA

CHUB BI du,/n i oT AM caw c+dc-aI WH MATS

OPALLA ALM OA TAT AIA BAVA BATS 1 SATE

cist a Bae A CHA ATT WeEPRMA ANA! Weraez

aA act ctiba (ordinate) Cr) ce ange Bp

OIG AAT ACT I

(ii) crea wats ace fay orem ara) | ok fags c@tiva

tags waites, cere ok faga ain facinw camaige Bea Aca

ate 1 8 faga cane aSifes wWeEIq cat (most probable

velocity) TM 23 | |

(iii) cater Str By can aTATIA LATA | | BSH 6 AE

CAMMTTS MA ALN YAS FI ALA |

(iv) Seora aie are Toa-cIA ATA «BSAA TT

oars TA Al AG, SCA AMS BM BAS SV) TA Ae ACTH Tay
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SHO ST AA | OT VOT HATS AST CA CG ATH, Fay ok capaigqs

ST AVM ST ATA | Sle AeA ToT BITS ATF EA (16) aR

feta I @ Il aga cre Fa 6 cate Gears carta Ta TAHT I

I}
se

C--

fia 16. fafen Gwota carta aba ( TITMETHT )

anaifas aga cat (Most probable velocity) : cata

A BATA 1 dite _ cme ans fyA CRE cat FOMTE

(94) ae asltsacera facere (differential) 0 37a! ‘welTe

m \e! | mereer,.2 —
¢. [4m OnkT 7) ° ° | 0

nC —mer2kT aan (1- - me). ce 0 (98)

te OTN ~ UNA ASAIN YR FA, ASNT AW c=c,

= AAS AST CAN, SAA .

mer

1 oer =° (99)

wae = 2kT ves (100)

k R |
=, ARE 48H FA, TIGA

_~A /2kT - (101)



40 CAs antaa—iss oats

np aicacna stan VV clam VBRT/M-08 wa) Aer Aatlas

ABI can 6 NE scaCNA VACA ACA HOS ACA,

m= A/ 2 Vv c* noe (102)

ae cat (The mean velocity) 3: AT BAA n-aF Ay

dn, ANP BPA can alec Ok c+dc-AI AWAY MCF, SAH

NBTIN (C) ACA,

__ [cd Nt.
Garo (108)

i

O cers « ae HAAN GE UTE ASA, ery warseera FM

aa 0 wae =< 1 (94) ae aalear cers ong dn -aa WA

(103) ae aaltsace aface Oae STAANCA AMPS SCA ATS ATA,

__p /BET A /8RT
C= cm ai (104)

TG sicacna VALAA ACT GN FCA WTS ATH,

c=A/8 Vc=0921V ct (105)

HSA AG sefcacnay ses TG can VC CATH ACA |

Ott c,:0: Vet= V2: VBl/n: V3

=1:1°1284:122984 = -- (106)

Cm, & aR VY cl-oa ae Taine Fes (17) AR fore

CHUTE ZA L

O
Ccsl

One ---- +--+a
|

'

{

I

Cm C—

fou 17. AEtfew HST CU, ATCA 1 AG Ticaete aR



TA | 4]

Creat: 25°C Geom atecer amem apace Aatas

AST CN, Tova Hae 1G Aicacnsa seis fate Be

— om QRTCm = ATG AST AN V ai

| 2x 8'°314 X10’ x 298

— 82

= 3°936 x 10° cH. Ta. caceeTM 1

_ -A /8RT a /8X8314 x 10" x 298ine Co \/ aM 8°14 32
= 4°44] x 10* ci. Ta. cacea' |

7 = 1G atarNs BT

=A /3RT a /3X8314 X10" x 298
M 32

= 4819 x 10° ca. Ta. craze |

tata yosa Malet etfertter (Experimental
verification of the law of the distribution of

velocities): fafey feat fatey Fara canata =FEe

ANBTNFS AS at aterm Bray i wok faenalera acy

fecaa Pye e soy (H. D. Smyth, K. T. Compton, 1927),

aniga (J. A. Eldridge, 1927), abana (I. F. Zartman,

1931), ce (C. C. Ko, 1984) aae ayaa e crest (W.

Meissner, H. Scheffers, 1933)1 cacare gaa Ce mals
BIT Ba Sl lay fatemny jn wos ase ozag-

aiqrs otis teeta (slit) fowa tacea ast any ole cHca

Ty TCH STAN SI SAI «wR OlYscHA Asia afegic we carve

Tape aca oitatacs alors CO! AHA TH as ay SAA

MBATCTA Sia Teopsra ANSATeTSICA BAT Fa acs | | owratA aTGA

AAMT OF SCAT ALC AM TCA CI AM WATAaA AG sy

Bra mifaaty Ia ca Taeycs 2 Sale alee aire cak faycs orate

Maa HRM SN TAL ARCKTAGTA A ATA Sicaa VPA



42 i — cots anaa—iatise és

miaaea vioee fafa aaa orate fsa fade em er | akers

aay iaier UIA catia Tor Ta SN TA Aa CN AA A

AAP CANTVA TTA STATA Hl CICA BCH |

x<

O

rymyS
= Ny, .VI

Y

fom 18. canata yay raretryers oferta

asia “fea aGa (Distribution of kinetic energy) s

CAA MCAT AI Wes te seen ala ate ase fale ary

E sco cat 30a, ©! caorgis fava we Tada Fa ATH 1 al

MS Vy_ia ase Areva pencws sa, ec foatoa vifaaws acwca

wa Yio rama aaa Balge Urea aCHTHA AA oc SATE

CHAT BAYA CAN-BOMMAILAA 1% A w+du oagy aa vt dv-aa

MWA Mss Asta (FV) aca, (83 ae Aatear Tats )

W = dye dudy (107)
7a

caataras Brace ak asltege 272,

W =-1,0-"*cde de vo (108)
7a

AIST ASA fats, were Paz O cars Qa wie aA, (108) ae

AMAT AUTFAS FCI AEM ATF,

OMe = 3 onto ede bee (109)
4
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(92) ae aaleacra apie a°-08 a BCA BRT /m, ade ART /M |

dny _ i - E/RT eee» PT? dE (110)

oma Exac siomiqe apa ml aie) carey 0 care

x MES ASST EN ASA, BST O cas « Me L-ny ASA Tey

mga falee E saa on ate acl ste-aaige apa Hee

AIA UPRIMA BTS mem aa E cave « Aaa aces (110) a

AMNSACS AMBIAS Sea |

Me _ 1 [- -BIRTG B= "ERT.RT) oo dE € — (111)

nt, RA ate aa ses E ae cate vele feo (72

Vecey ) AYA ALA] AL 2 TH ANY BPA] |

a6 yee (The mean free path): ana giv Aearéa

TH at Bq TE Ne Bien VA CR TAs 2 UWA AS

FSAY Ae] FA |

Gio By MAPA YI SSIs le CM Brera we TAshq aT aqa

2a cA BZD sey farts ars oaHCAT cUCH TCA ALA CALS

FCA | MYAG AMT AMG FEIT BOT SAMs Sreaa ACey Aeay

TUE UA SA AA! CFIA BPA YUIA ACN UAT ase ayy yCBA

MMA FAAS AT | BA Bayles ey AST BoE) SSSR

SINS ca aa aa Vay Aacecs srersiie Oca CA AIH

CT RCH TAM OCU ATE BHA (collision

diameter) J al ci cA Baga cea iaey BrastAa s*iaty

eiferr fegn qay oe we Bee ee faiee cate acer afaais

m1 ot fatee sens aga etetatela cits (sphere of
influence) wnaxnt yo wer Ae apPoTs Sera aera

cracea ofate-niaty aeedq oreraeia creea ar Ugieg

Trey anc Tey <a | |
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Tatas eed feqeeraa BoE CE —TTNTAN Ae, ope
Aggy GN TITTY CHT HUE TRTCA, AIT HAH ANIC

ATE

¢C

Cc

V2C

C

C

C

180° 4 acetats o° ai ttetortie 90° 4] Hata

Meq AAG ARTHIC AAT

fey 1°9

A ia sie mena cH, oO aie aaylad AMT BF

wreca Qo aralaters ( wgita Gora arf 40 wae face BrATY £0

ode ) CRA ACM WMA CBA VA CH TSS Av ACTS ACA I -

Poa 110. attfts Ret 6 TG aErHy

UN MS OFM Ay TNs soy agg syd Hele aa
at arg agen ag Ferre lt MT SST V ae AAT BepreM

N WA, ots GAA apie naa N/V-aa aati ast

ay me ore oer ea VIN 1 Rg! aaa np yer,



TA | 646

BHSHA Qo arena omecer ceareniatrs ose l’ Crdiahrs axit
Gress wasa wf aiery sara Cs BgeA Act BM TA

SM ASE GA a! ak over Basa wa rol’ | wk UGA
VAPGA WAM AACHA AMAT ACA 1 Befre

V
ro*l ="

, V
7 Y= No" tee (112)

— RT AT BG ool, Acq SAT ANY Tey, ude aes Teg

(1), Mem aa wre aa U04 cas ye aA APS ATA Taha

FACS AH MTG GIT APS Ay OA HAT WAYRA AUS Cla.

CHE ACTA ACS AH SM AAT | ATMA CHAT CF

A aa’ Bu.git sma fren ae orate can C08 ACH MPAA

APS ASAT Ca LAL Cy-a Wes fay Ve 1

C, =a +CR" ee (118)

QBN NCAT CRT,

Cc, =2c*

aq t,= V2 vs (114)

CVAAPATAA NHTAT 1 os Aallsay ccs cH Aly CA AAT

APS ALAA YAAA wenies cay V2 qq ai sa BM

aga tetsu eacy asi Bq ATs AKG Ws ( ats

carace ), ung ugayy Tefoxter m area CHE Hearty Ae

V2 ye in Bea RAS TG gery 2 ye BH AT! «AVA

ye LV
V/2. V2nNo*

ee -
~ VAOnno* (115)

Gwieads 25°C Seem 6 77 ci. fa. wren Bias onTes
% yeny 1°023x10°° c. fa: @ Seo 6 on UieaT

UPR AIG ary lady sq
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25°C Seer ¢ 77 ci. fa. orn aiscetaa omiae STEHT

_ 16 X 22400 x 298 _. |

qa ats iataiecra areca awqeanrga Ace

_ 1 _y,. ~5
= 34150 4144 x10

oa, agar =4°144« 10° * x 6:023 x 10** = 2°501 x 10°°.

(115) ae aatea cops MTeM ATH,

1h
o¢=i—(a

1 ;

~ (aia x 3°14 x 2°501 x 10*° X 1°023 ao)
= 2°967 X 107° cH. fa. 1

OFS astCHA UINICEA aces Hawise Neca Aewzi
erates ae geergiy (180°), arent (0°) wen O° cere

180"-9a se ce ocaTA face ecw oma catine ears core.

1 “fay 90° wat co MpanAtige yi aga onies

cq c,, car cee V2 91 Pt atl yee Breas

aqua V261 oF orate asi aq a uem siera aca

Ca WHT Bt mo*x VIF a VQn0°C 1 oss SAS

TPR nm WH SMI Be VQro%cn AME BT Acer AAG

Tag RI Awa ws aga ate crave aearda Ae (Z’)

Ca, :

Z' = V2n0°tn vee | | (116)

Oss Sasa Sigs yayia aga aces maaigs Heady Aen

ina sare ea Zc nM FHS IT fey one ate
ANE FTA TN FN ACA AH, AT aie Hears gio vq qeage

Hal ASI ay Bs Wa om sae aq wear ats
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GEE BRA CHA MNT SPAT A Pas HATA ALM
(Z) 304,

= no'n' ¢ ese -Zan (117)

ARE C= VERT /nM, Wear

Z=n's" VaRT/M rs (118)

ariafieicd aS yee e wrif{s aee{§ (Mean free
path in a mixture of gases and molecular collisions) :

TA FAN MF CA GIG MNT si Tracy wT gorse TT ASA, wae

3 am fsiee tq cq waeaA sma A mem ast

WO BY Bots WI AT ues saw Sara Bama as agqa

ACA Ad fag Teas m4 ok Bylo cq nw FAW Gora Faq TI

MSM Wea fea Alaa cas |

l A,B aN (40 + 303)" (119)

Op AA Op IMGT FAAS WNCAT ALAS-ANH AE Ng eV BraScay

B03 ween | ate Ae ag twtr xa SreTa ln acs Gortzatas

(118) ax aatear care ary Heol C,/ Ca, AWM SIT BAS Aq 1

AiG AST CA ATH, .

C, = Cae + Ch

Gl
“

“Il

3 eater (Mas Ma)!
V1 =f —-—; = | 4.®

A Ca B

ara wretas me can C UIA ea Mion USTYMSF |
(119) ae aaiteaca ocatetr acre eran Facer os B qa

aecn mead fay zara opt ws Bq ce aaMatas ie BTCA Fa

Bra Aecatins ofa (Jan) MOR Act Tacoa alteaet cacy |

ay Ma+ Ma) t
AB’ aNg(O, + Os)"\ Ms (120)
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A8y mI ASB A ae wae MAOf B-age seg Aaa AM
fafa sare zen At neTAN (CaF law TA ST Favs ara)

GPF AH GFF MAGA Aaqia A By 6 Aaya Baez acy

wea Ae (Zan) AA FATA Ge Vas FS CASA A BP

aeegraran, adte N/V WH, YA FAS VA AGay

Za.3= nee a (6, +05)" {8aRT wa: ae a. | ;
vee (191)

AES SARA APM AMAT vw, Oe tte BA NaNz/V"* oa

MAIS Hatta CAN AA’ ASAE

Zaye EMatia(O, + Oy)*{StRT(M a + Mp)/MyMo}?
(122)

OBE ACA AYALA WA ATA AeAIcda Ace lata Faw

ecm (122) ae aaltear 2, = 1p, 09 = Og WAR M,= Mz, waa

FACT MIT VIMY HBA Vos 2 WA Sit Hq ACS SCA, AACA

SCIP ANT GAA HHT Fm ata, cA A-q Hagia Bq waq

AMET 6 AGG AAMT cr CHA CRSA CHI ANAT OSs

SAA AS CHHS CT AGS Bias meqq ae ory Alsat

OM AA, |

Z=2n°o*(nRT/M)* a (128)

ANG Tay Byrn WZ, cay aos Acard yw ByA sacae |

(118) @ (123) ae Aaleas ast | |

MCA ANSIMS AlSe xa, (123) ae walpacs 2 as 0-07

ON Wy Waa as MCA ATT UPAR als crace

fe faery ameeq etree Oa fee Man nem a eras aa

TASHA AKA Bie nH, fag aaa araghe e selss emagie

Ose HCN MS IH IAEA ca sere YAR ATA ATI

VCHISey GSesa aerse yas sa, Aq (128) ae wlteace

Seal aree wfaqcere arate | fey Hes Sep ACA AY

ANYANSS LSAT SCH AHA ALK ANYMSF TC |
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Briel: emm oye Geer a MOM GpRERA ase
CHCA AAA AI FS AI? Gk VIM A MA A BWA

2x10°° co. fa. eae Roa aa 83X10" anffedi/aa ay

4M ACS MA |

ARTS-ALAM

Z =2n'*o" (nRT/M)*

_ 2N*o* (eer)
Vv? \ M

_. 2X (6'028 x 10**)* x (2x 107°)?

(22400)*

y 814 x8'3 x 10" x 273)"32

=1°6 x 10°

aint n=N/V, N= scermm an, V = are sien @ Seo

am oraies OTST | ~N=6'023x10°*; V=224004. a. ;

o=2x10°, T=273' A: M=82 1

anitaa wteqs) (Viscosity of gases): at cr

mom at gis Sa fon SM ae aa ese qeaiez Seq

THA AMS Fa, Sata Byles Blaay aor sy ye Bray sce

erqytera ca falqaa Gord OTF BCH SARA Sraa Sacacnay fog Bet

QA SA UAB WII aA aie sq ek aeq cH Uenfspera

SSN SAA WANA Wal ATA MMT «as Brea-w4q (internal

friction) aay sayiace Sem aes Ga AAHACAe fog aor

SCAN FACS ACA «MCAT aaIcaa Aaa Pato nih Sa cea

UTA SA I AMA WH, CHS Was MCAT WS! (viscosity)

7 21 MA waiiee eae AI As CiPvisra Tare walge

G1 ANBAA SAA A OSS CIN-MIB, Ve 1 CH. Ta. ATS Crepe

ANTES TH ATA Ge ATS LFF CHA CT IA CATT FACS aH,

CRA aes CHT TAF AAR MICA WeTSies (coefficient
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of viscosity) 4m 2A ae ayes, Bde 1 UA CFE

iting *-<s, MCI (poise) 7 AAI Gk area aTIsA

FT RCE AMASizaa MAITA YC wMMGAt (Poiseulle-aa

ATATYATCA |

NFS BPSias ra Gy AIM OG wy Fe Fal AF |

MN Ms APSUAY Goraa acs carta ATS (velocity gradient)

BA gi WA FN WS Cl Sera fs Soca wmncAa can =p, O, ra,

CIA CH CFIA STA AANA AN ALT ATS AR BYPSlas Ger cars

CAR Bray SwHors Yuasa AAA, MN ate ate 4a AM TA SCAR |

Mm Ms agqyiarn Fer!) Seca we x Vow Bags

X+l

l : ,; |
—t+———-—-X-rt+-

fom lll, tora erate

ecaa | ca. fa. face cere BTM AI aT a Sra otha sey Aeag

GOT HA AM GAIT HATS Fars oF ayia cy SA cave

SIH, Gqeins Sera cxce He Brae ye Bow (x—-/)1 ck

wTAA NG VaTE-caM Ara (x —l)q |

wl US Aa A MIA Aa wigs foals fresa

MSPS Ayla OSHA STAN | VL A CHA FACS ATA

HAMS OFM GATAA HF wA oF-woet farsa facw nies

SA ate ay HCA BASCA See no wae Vpyie Nw CT

é aca 1 af cabvtacra carers Ter free ate crave anc ATs By

Scar fae sama acai Gena fee wana wee en

ats af-cieiara ats crave wrreine Sacacra ofa ara

gmnc(x—l)q i om BT Os MP GT GFRELT re BGuTy

watge scan Graiece | ae cree cr BM Begin aa

ats af caitiacra aie omece errsiae cararna sfaata ace
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tinnc(z+l)qi weea ate crave sSacacm ate graree,

ae frat aa, 02 gic ater onedceys, adie gennciq-an maT

BA CACNT ATS OS ArH OF TH AT gence! ATS TH APTA |

VTA OS ABypAA oF a cas APTS (y)-aa ANT Aca |

Asa

1 =dmnil co ss (124)

(115) ae aaleace ong l-a% sq afaca orem ara.

n= $mc/ /220° ve (125)

ome VPLS 1G CIT SIMTAACNW LER CHIT MCAT APSF

Q MCT SICA Gory Hysaeitey aq Ti Niwa cers ote ak

frases serie oaberersera aa say FSO. ose Crag

(A. Kundt, E. Warburg, 1875): o& ware sfearcar

AACH OPT Bal CUT AT BA t

QIALAA WW AT SA MAT Sesia wT AMGTSs TENTH

(125) ae aatean core coal ATH CA FIN NCAA FATGSS A

mA May Cea (7)-0a Wie AIYNSs sq wae

CH] AA Serighar Aen Ares get aa wae caf az

yaraamcesa «6(W. Sutherland, 1893) sce Geura ween

arRecea afatsa aca Aller arn alow ZH |

n=, VT/(1+C/T) ‘++ (196)

nN a C ie oma a wast C-e AWaed FIs

IH FAI

OFF BASAA SI mn WAS p-aI Ally Ware (124) ae

ARPA MAIS CIN ATH

n= tpcl vee ee (127)
OR ANTI COLE HN AOS CA GM MCA APART, WAT ©

TS AT Sin ae cs wma me yeny nde Sa ANTI

Crema O°C Ges @ 1 ayer FIC ARCO APES
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8°41X10°° "He. TATOX10°° ona ais @. GH. are 6 aN
ats cicece 1.69X10° cr. fa. 1 oa

_8 3 xX 8'41 x 107° . -s
= TE ORO X69 X10" = 166% 107 or. fa |

TS Fre ae saicry sey «YE (Mean free

path and other properties of gases)3 7gv@% qian aH

SH mera Srai-niaaigern Fey Beyer bea AHS SCE I

TSI CATT FA WN cH TA TS este Alea fafa

FF ATA |

k= amnile. tee (128)
ai k wa MCHA SA-Miatize, ude ate cateiqera 1°C

aieiqhrs 17. oH. cama ay tee ate crave orf sales

BIN wae c, Za hea SHASTA Series GIT 1 «=(124) 6 (128) ae

walvaracra Comers fara sa orn am k eae ncaa Wa

ANT BI! Bay aoa Scare father isagq facaom Facet crn

area Ray wrt FaRol cab Acs | MAPS TSTA OTN ATA Rk NC,waF

1°4 core 2°5 ye ore aH I

Aaa Faoea CAN ATA CA TAT MNCAA AMMA SA BPA

eiea act Hiss, fag oriias Aeetains sacs ak Aa FI TA |

ASM CHA NCTA TWOMAA Ala, WPCA HTS ose ny Terrceay

Ty asi aes oie ASA aca sca far TS ws

TSR ATA,

_ D= Fl =4t/ V2nno* ss (199)

sara D oH ats MY AToCS ate cece 1 Tf cShOR

ataine cana Tour trea aaite amnca Sep | As TT TN

ATHY AY HAY OFT NCAT AC AMS LA. IIT AYA AAT CTF

amCAa Ao, Sea fea Alario ecatey Bea |

_ “(é,)?+,)* i
~ 8ane,,."(1 +a) _ (180)

C, OA Cg SAFO ATT HT GTA, 1 eT ate 4. Gl. OCA
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SIS. APM, O,, g TA GUA Be MG AGATA ay a ah
AUT AAS MPRA erates fers eA earers Ge AeoTETT A

(127), (128) a (129) ax sateen ae Fer ArEw, SAT

ACMA T ama HA sa we Yeo aa ie sm

AA | MFT AAS VPM 1 SI eae Bayle ANTS

Tat FN aa) | Tacoe Orica seas wa Aintes Sq aT! ak

SUA CHU ACHAT AAAS AOMTMT SN AST A TeATA Serger

Af ASF AA AH, SA OF TN Weiss Ara TH As aE

TAN FN ATA |

wie 11. ne gene cece fears Fa Sas ANA

orate APRS] | Srey-vizaizs | saree

RIACUICa OT4A 279A 2T2A

Tateraral . 2°18 2°20 _

TACHI 3°75 3°78 | 3°84

SIAC 3°61 3°62 3°64

F4q O-wHNeG | 4°60 4°82 4'38

A=eneia ase=107° ot fa |

niereta Aaetyers facty (Experimental determina-

tion of viscosity) 3 cahas acaa aay face ont PRT CRU

maga Asa ACTS 1 | Ak Alsas Fe

ar*(P,—P,)t

nL (181)
r, Lt oe V xm acerca Caine aca aarti, ace Crs, aaieea

AIF Oe atigs mena wae: P, « P, am Case Ares

ES ACSA IM, AA AMAA ATPASES 1

Os 2 TH WA Fa N OR t Bee (131) aie

ailsacia sors aihyions sq Mee Sct | | CACC RCA,

n=t
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'onTa A age B-8F CPE BA,

Ta. ta wee 132
Ns ‘fs (182)

Cl CRA OBIT NCTA APTOS CHA SIH RTS aT cacy Tact CHR

SANCAA ATSICA 2 VHS MMaieayeS Faq ATE |

amafe@a (A. O. Rankine, 1910) smcqa args fatcaa

Ga Cl Sa Baa BIA GS (1°12) ae fos aaa za ok AA

fea 112. tere atarel ate ( atafes )

dics O'9 fa. fe. arfeirs Calne aeRTM age as ART

aSal-fgins 1 oratacea aca oma 4 or ia. oh aa aréreata ven

ated sare anal wae Sees miners sara oa oabetely

NTA GWM ATHY THM SIS FN EA wana wars SyG BA

arétata wenioce X fovea Gora face wm sal wars use
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SIMA WAT cacy X-cacse Y whe afew ave ( arta) a

AIH ACH Si aed ctem zai ekond wéla ea ee are

Creatas famine TMS SIA-ATSCS WALA ANH BA Arq

HINT MAGA ANAS BIS APGoTaG Fe TA, CAA YS TY,

TM Wo STS Bq sq wae oFRores ATA ca an Pie ACAA

BIMS FO MCAT AMSA BYNMCGA ATT Lena marsala WCAA

APGS) fT] SN Aw |

BCBS Str a Srrtatfesi (Specific heat or heat

Capacity): at aa mom 1°C Geo ge sare Sir

MACHT TA SCF A MCAT ACTS SIA AM SMS TN xH |

TAMAS AAT 15° sales wert sm aA 15° seria

ACS NS AT Hs aay sem 14°56 C Caw cers 155°C Gacy

GAS FAIS CA CIN ata ZN SRI 1 syraiace 4°1833

WMBNSS BAA AAT AN A |

CHI WNCTA CFS) ASIA YRS] AWN AWA, Pewee Sir

QCA SCA BAG] PEA GAGA GIT AAT Hal os Fe Bpgy

CHI NCHA °C «SSS AGATA SA CA SIN ACR FA, TH UF

aA 1 | PRAICN ACHIRAtA SI PEA STASIN ATATRATA SI BC

CAPT TAL QS CHT ANCAA CH YAATAA VCASH CTA BCE AVA

44] 2I—TPeaeny VIcates SI ae Peq Gases Biches SIA 1

picts masa al Vcr As alta cata icra ae feat
catecas Bewi gfe sata oy ce Sita cicatea |7,
sjinfacs eters cae spice faa siret & stor
wicrifes Sit aa wlnecaa “fase a UBCH as ata
Gein wasters as feat catecats Sasi afea ow cx wie

enters ex, srrfacs ctatins cre wrice 2 anc faa
SAA Sicrres St an en fea ory oreaes rors

Cy O88 TRA BASHA VCHPHs SIS c, AWA AIM FI) AAI

wise srstantfes (Molar heat capacity): arcnfae

CHA AT TAT NCHA TAAL Vass SIranize Bice—feaorey

arMiqs wsernige: (molar heat capacity at constant
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pressure) oa Pea arrect eretige srige (molar heat

capacity at constant volume)! amias vwinmizene

cama Bates Sry (molar heat)-e Jen Acq acs |

Bice ifsaSa a aioe os atte BE CHA TIC OF
feat caterate Cael af sata oe ca Sica eicaterst Ez,
astafacs otis cre stirs & saiicua fea vice
wife sriatfeel eae utraecan cifsaGa al Seca as
ae wel cata sstcAT os FN cabecas Baw We sata
wy cl Sica eicatera ex, srtafacs cizifis CHE SirIcs
@ aia fea atweca aisfas sriatfesl an ea
args wsryateoce aera Cp ( fer ora) wag Cy ( hea

OAS ) WA AST Fa SH |

wricriftes stot es oisifas wicrtg WIG s Hew cers WAHT

NGA] ATH,

SUNS ST = BIA Gop X SCAT STA |

arias ea MM aca,

Cp=Mce, ve (133)

way Cy=Mc, ve (134)

afeate ¢ wisige wtetaitfeel (Kinetic theory and

molar heat capacity): Ges qe Sava, were SI scHTA

Fam ONAN SEPARA BeaMias eq (intramolecular

energy) *itaGy Wei Ceol awhiied aise Vea GFoI

shea ect ACT CAA Toke ate aod! «CsA IETS Cay

waa ATH CA STATA Teer sor ieg sere oem aq!

TSMC, CHAT ANCA GI VCH FATT CHA MTA ASA fer Gonz

NTS HY CML SCH AMIS *MIcA—sTela fora gia giorw, wsaias

wifes gfe qivcr oa fog sre scat Pea ocr MCA USAT

wars acy sie es, SCT CH SIT ak fomeras wito ara!

Tag Pea CITC CTT STE AEM AT Zee fea BAe
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Om MET Tehte e awaies “ier Fe NT! weey zie

OF MA VY WA CEM A,

Cp = Tete ater aie + Baaretas wites ge + are

CF] Be

wae Cy = Te sites ge + creartiae sites yhe

CIT Zia

aeraefea ges oF any ag mcm elite = dmNc*.

m, N ea c* ea aa ate aga Sa, ANa BgT AM

= SNCS] ARN OIL NG JACI | «ASAT cemcsH TSN ATH,

tmN c*=8X4mNc*=8PV =8RT

PV aa T aenret Cra OTN, BAST Ae oT Casi RK MH

NT STATS TA SIG 1 | SATE

AF MT VY MAA ae aTehrte = FRT

WMA Mass COTE CST Aqreca T, ae T, acm, aie Twat

CF=z) Waa an vela tea gia 204

aR 1-3 RT,
T,—-T,

ale: fea orem (P) os oma aq more T, re T, Be

fs Coy saa wea ale aera V, cre Vice mia oa

wee (186)

“++ (186)

=iR.

CIRCA,

aia = P(V.—V,)

=PV,-PV,

=RT,—RT, ( @an PV =RT)

= R(T, -T,).

quan ats foot Gen gen am ate = Pp,
T,-T,

wgaisifas wifera gfe s ais 1°C Sesigten an weatas

ates ga mm as ats om a a al Bias aire Goa
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on wa HST Fl ass BPA cea a=0 aA!

fg cattes omargiaters Oe Ca a=0 Fa A, MAG OF eT

ATS FA TSA ATH |

(135) @ (136) ae aalteas cave aTeM ATa,

Cp=8R+a+R=iR+a ve (137)

ea Cy=#R+a ue oe (138)

FOaTe

Cp—-Cy=§R+a-3R-—a=R oes (139)

were CHa NCHA Pea SIN SC Pex WIASIA Bias Srvsierecay

AIS Bisse NA CISA AMT {CA |

SNATA,

Cp _ Mc, Cc —&p _aR +a

Cy Mc, C, Cy 8R+¢ a
SUIS SAWAT BITS T Meares Crvacqy HYATECs y AH

ise FN AA! ASA CHa MCAA

__ arkt+a

(‘= 8R+a

god AMNBA CAH HAGE ceen Ale A y-aa Ae @ Alay ITA

ara Aaecy § aac]. alaterers,

¥<1°66>1.

BUNS FN MA CT LsS-wANGS WA CH a=O0. Fae

carat Y=1'66. agone He, Ne, A agis tries ancaa

ce Y-0F oF TI AEM TH) Beh MCA CHA MAA WH

nite catqaa vole agioa Zena y-a% aA 1°66 BA, Vl ATS

HANIA AIM BS cae a CsA, THY ASS MCA CHUA YT ATA

AICS ARAMA JHA ALLA ACA APT MTA «PAA Hee CCA

oF Wy HoT 1°41 xz I

faa wirasca sicofees Stet face (Determination of

specific heat at constant volume): aia (J. Joly, 1890)

(140)



TA 59

ora fears Sta srafatadreaa mercer aferors sacra hee SrTeTT

Srey SIT fait Sea | m= gis APT SECMAS CPE

os
fea 1°13. Cv fate

Garver genes gern ca 1 BAS comers cacs ToT FCA AY ATA

SA CHA HAL BAAGCS ca MICA Seotaps SI fala FACS ACA CHB

on StS star! oa aa gio creer Gra ola Tleta ATA |

oF BaEA creases Gea Sie Cec aa At PC carecea

Com wibow ae cia yes sca TASS Arey aa

oF oneday pies caress tre ear grit aca feta fata sere |

aie altos atolae sey aaa SA ce aT, NTCAA VICES

SIN ZA c, Barta/feat, wear alter ala wry za] srata/an,

IS MAT SI WA m AT, CMMPAHA ASS « org Basi aH
aed ¢, 6 ¢, Twat ciborau, Sacer |

mc,({t,—t,)=wl nee (141)

ok miteas cace ARGS c, feats FM AT | |

faa ict wicfwes stat fafa (Determination of

specific heat at constant pressure): con (H. V.

Regnault, 1862) fayaife wate waar sea hearer mca

crates SA fata SecA |

SEINHA AC alww asd axe urea (A) pH o foge

anTace AtataS Fa at «ek Sencar Acct aslo ATCATATA ATS

once ( fora crane kala) STATA cars TTS BAAS Fn EA

ssoae V-aq foo feta Vee Oral Fla WTR BTA



60 celts aama—iadiiow ede

AIAN GSE arn za, Vet R ania AMPS ort AETacH Pee

Qe! wary a MATS SS comms areo Gara Peela wy

fata wae a4enca C anaiataoraa ve face anizwe Ba TH |

MA SE WES eit = mcg T— tel

snag SES PIS SIA = W(t, —7,).

oS @ MGS SIN ANT WT! Boag

me, {T ~ Ltt =W(t,—-t,) °°: (142)

OF ANF CCF ARLHS CT ATA TATA FA ATA I

Y fafa s fan ore a7 hea oer Unies SIT ~EBOTA

late ca BICMTSSs CINCH BTS y laa SMa | Hales

omteta Sate y fade em ata oy indcaa oreiegia weoreiy

SPT ae PA TT eT cat fafcaa ation Gra aot |
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wwsrhts etna (Adiabatic expansion): weerty

SATA TOA SIN CT TN A SA MI GUT 6 CUNT

(F. Clement, C. B. Desormes, 1812) faqatée Sona mera

PRSIHA STA Wie | AMT AHI eA BiNs Sey wale

BHIF CBG FA- TD coa-anertinory age 30 cers 50 fawra

STASI ase MNT MT SN sai ‘TI (P,) any va Tere

WASSiO YC CHEN ZA OAL STM TAT AYIA (P) ANT TA, SIA

BASH TH BWA HOM Bl oF opnal aporye weorhy |

WA Mea CIS BA AA! Mba Cee ataige Geer AIT

FUNI Gn SSY FN AA 1 BAT SIT Wa om! «Fe GI aaiss

CISA AMA ZA Say ory (P.) cacy qem ani ate P, oem

MAT Bias oR VV, A wae PaoTHA aac wa P oer

Sige oer V aH, wraca Srinteiam ave ( pee MATA FST ),

PV.7=PV (148)

7 P,/P=V/V,y
zm (P,/P)"=VIV, ve (144)

fag carey tea Seer acre acaten ata, TBA

PV,=PV |

aq P,/P,=VIV, tes (1465).

(144) 6 (145) ae aalleaa wastes aca oem aT,

(P,/P,)’=P,/P

a y(log P, —logP,)=log P,—log P

log P, log F vee (146)ql =— 4 —

teats ort (P,, P, P, — gents (146) ae wales Sepa Y
Tatts 2a |

arara @ feeqeiea (O. Lummer, E. Pringsheim, 1898)

qe miter (J. R. Partington, 1913, 1921) «& rateq

Crise saa | Stn 100 ferorane ailns oraeaigions Sracney



62 cots wima—intios ora

AAEM AA Ae PSB STA MT VSS TEN SA YT
GN A! wa wa 6 maa Cen aq 7, wa 7,

QB TAM care MONG Ay ATRIA ATCT | ST TSS

PV 7=PV" vee (147)

ST GTR -

P.V,=RT,¢PV=RT, - (148)

(147) @ (148) ae Alea cars MTEM ATCA,

(T,/T )” =(P,/Py" "es (149)
log P, —log P, (150)

~ log P./P— log T/T.
ok milsaca aera y faa em aal smagian Uref maa

aaleae OCMyTT GIT Al BATA Ha Y-NCTA FOTN OICATeRT FH |

Doras Caeniaens arene aalleaa ( ca ae ) Waa sea ak

FONT SCAT |

« MATHA CAN ClCSs omtr Wa Sr aaiaw AT

MANY CA ALFA G WTA SA STA APIS WROMHA | CHACA AA

Cl GRA BIB errr ccs (c) Tacos Aallaae VN ABT SN Geet |

=C¢ Pols eee ees (151)

p Mera Tay) “TMG Cao ary p ot P-o% APTS s VeATA

p=Fk'P, k'= = HAG Se FIs,

a (25) =p'= P p vee vee (152)

orata M oneaiae sects + MCA AF oT BIA cH p= M/V.
Aare

pM _M - |
P-PpTM RT (158)

(151) a afters, p/P-07 08 aI aC SM ATH,

_c*M
=f vs (154)
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ergs smera cata p/P-98 aim araceCeTS Aakers eepater fair sa

CHS ICT

MATA Cl TY WIAA FN Ta SaaS cabciacra aratatrs

oma 15 facra Wi sis Sestee a ok aH TCH OTA Gem

SA AT asa ase J--ncsz 0 UN TH SM TCT! ak

MICS SINS BAL AHA ACM SAF aaiae eA1 AMior ge

ams yis feces Sra enivacay TSN om MITE MFI a TB

RIT Vil FACS TOMA CH ANH een HI Canteens wah

states (chronograph)-94% ATSIC ae SA 1 ACA CHET WAR

ok ATT CUS CAA A, c, faa SM TH MCAT Wiss eu

M ors onitaratetia Gao) 7-07 mas (154) ae aaitea spies

Y fata Fa oa 1

AT were WAIST THe s facor wiles scaat

moat wetas wernige Cpe Cy, ova mia Cp—Cye

Sera Bas Cp/Cy( =Y) Aesiers Faq TA |

Grier 12. sera Braise S194

«TH Cp Cy Ce— Cy Vy

arratia feat *| srrata feat?) sires feat?

PALI 6°87 4°88 1°99 1°41
ateraTa 5°00 8°02 1°98 1°66.

TRACE 6°96 4:97 199 |1°40
Biaceart 6°99 4°99 2°00 1°40

SMA WATMLY 701 5°02 1°99 1°40

SMAGIR-wHeG| 8°89 6°86 2°03 1°30

SCAT TA 8°77 6°70 2°07 1°31

Taceyey 8°50 6°50 2°00 1:31

Baten 10°23 8:19 2°04 1:26
STAT er 10°45 8°40 2°05 1°24



64 . cots aara—fattios ore

aOR cree cin TR fate ma cea oTMtae
wm we Cp—Cy Sige ma R ade 1°99 spataa ona

7am ame fag fog fagte com ot fags aac wan

Pa A GAT MTA CHM ca aa | A St OT CHE

at fagis aq Seam aaites art Cla B44 ee Seer TA TTA

UY ASA CUP AAUHCH TCA LIT 1

Ce MCAT CHCA VTMAT SCAT TY TER Siow, fea sea SR

74°97 snaia ae fea oraer BR 7 2°98 sneia ats fost 1

era fala ( aa ana scree fates mr) acts opr

MA CH OF TH TES Al eA! BAS y-o7 wt 1°66

SNF] FT TA! MA TT MANGA Ar aS cain sa Bates

CA MH GOI WPS MF) as Fa oF CH VETS MATIC

Arar ACT ACT Bearaias tere sie wes ace i one oma

CHE SeaTA Ac OF Bat AF LN A 2a, fog aS MAA

CH SRA | Beaiqs maieq oF ata “feq maaey alic

AAA FA CMGTYO TAT FM AA |

wifes wee TS (The principle of equipartition

of energy)’ CFIA Ua Ns HPPA AMAT Baas fox

eG oecaeTs Teas Gomeos free FN a se aT BY NTC

any aifcan att c® RH ate Os Osis OCHA ANEMIA TE TA-Bomos

TT Ate AMT 6%, v* wae w* FH, Gl AA

wav =w = Fc tee (155)

OF MTT AY MCAT Basa veta “fe (translational kinetic

energy) £, 4

E,=43mNc* =8RT vee (156)

N eH BS Aen! «ek ate coq Geo 7-07 Gq

frSariter t

(155) 6 (156) ae aaittay cece oF Pres Grits sem

ATA A MNCTA Barat welts te Haq RNa Balas fwale
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ate ena eq mca cee ok afm aetRT, ate afte aga
cam ot fam sa gkT, k ea arp wasn ate age

ST MTA STS OME ce cae fees mfeA aba a CHE Traeyiey

ae oss afatfe (square term), afte earecea af a SacaT

a aera af an isiee eel GTA Bay ae ies aerT Sara

an reyian ginéa visa acarea 2a, -Viahs He AI a

wp wreasaty (degrees of freedom) 7 2X! Wasa

aela ea ceca cnt foal afar aca 2a, Boar areca

MSMIAT TI TST) = GHCAT WCAGAA GSN TG Beare ce, CHA

wa was fe fafen wremratcra ac SIC aS EH
eae eife wtremaicad wy ot aifera oifratd era ghT |
o& Hore wifey aaasa TiS wn aT aTMecMA TOT

CF ALS OF Alisa OMT BM AT |

weet NCAA CHE OH NT FN TACT BA ATY lea BTA

Ben TH Bsa | zeae Beef MCAT Ceca Basar welq “le

ATSrAcs WA CHT MS CHM ALA MI -Foraegs alse any aya ay

“ite (E) ta,

E=3RT vs (157)

aaqaa Cy =(8E/87)y one (158)

qom Cy= FR vee (159)

aay Cp=Cy+R=8R ves (160)

aeaa y=pr= ik =166 La (161)
Vg

aS mT cee tears foals BEN BR! CORT

AS VET VATA SY Wea am fer wa fae, fay

aqyiaa qq (rotation) a4 sq (vibration) afas Frac a

afeq SST TCA CIT BAVCAMAMAT AIFS NT] FATS ACT STR

apa ei @ erg alas Tema Sea Aaa ae ate am op

au $RT xq oa aret rin aga ara oma Y aa 1°66 1

Bra, WAT ASS TAA WC cH apoE Y-q 1°66-07



66 cers anma—taaiios ote

WE seats cat fag eats oangigins Gey cH gia oC

SHAS Bact Wea fers cab arq eae Forae® orengq

Bigs Srranize ( hea aac ) 3R-aa aie aa |

Pegs Cee CHE BATA BTCA 2g 3 PSA cH RL

AAMGCH MAP AYSA Age yi ww sary qdage xq ara gfe

weer oy gic asian ecmea art 1 ACA EAT ca WEA

SS
fom 1°15. ferrantee Beit 34a

art 21 ye rang ace GoraT farce sire ee Bre Bafta

fgutr @ ala hata tek arara! «wk qBerercaa iio Very

wid aofartors Gra eTTAT | SATE TOM ATLA ALM ALS 2 |

HSOA LG MAAIGS GT CHA MG MSA 7 Aq eas

ane sie ara TXakRT a ZkT 1 ate ae ae cre,

E=§NkT= RT, 41 NR=R1

qeme | Cy= (er), =7R=2x2=7 Fyreala |

ataias (non-linear) fanaange sqa cre MBA FA

Beary att 3 wae Fa GTS AI 81 RIM fANANIqe BqQa

LV LN
fem 1°16. farraatre ete 94
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CHE TSAAST SCI CN CTT 1 ACCS TT STATA

Wem 2 Lea Ge som Wenssy 6 wai wre Alaiye

Tors MYT CHA CAG ATOM Scq 12 as ate am wey Bay

ae site E xa,

E=12x43RT=6RT © (162)

AMATSU Ae aso MIS m AANY MCF, SCA Bares

area 3 act ; wale att ocates oe Crary Ea BoM 3 ata

a aga (8n—6) Ass FHA MSA Fy BSMTT AA

A38n—6)1 cata aye cara Bit Aroma Bq 2 aay Fy

qreamna aq 238n—5)1 ar we vu ATE FT Se Bony

MSWMM FA, TAA ATS aay Vyq sey cae sie LE xa,

E=(8+r+v)xX$RT (168)

ae | Cy= (9) =3(84r40)R: (164)
al }y

Cpe=Cy+R=2(5t+rt+uR (165)

_otrty
AR Y gi rtu (166)
4 Fy CFo A Upa qi Fea IN fAYST, SA

a mes cam Y aa 166-08 ATT oAbSRRFEICA

Biers 1°3. Pea arasey setae Graig ( syreta Twat" )

m7 y | O° | 100° 200° | 500°} 1200°) 2000°

A 1°666 | 2°98 | 2°98 | 2°98 | 2°98 | 3°00 | 3°00

Hy 1.41 | 4°87 | 4:93 | 5°05 | 5°16} 5°67 | 6:28

Na, Og, CO] 1°40 | 4°99 | 5°05 | 5°15 | 5°26) 575 | 63

Cl, 136 [595/63 |67 |69 | 71 | 72

CO, 1°31 | 6°68 | 7°69 | 9°04 | 9°75 | 10°6 | 11°1

NH, | 1°32 |6°62|7:05; 83/95 | 114 | -



68 cers praa—taaitos orfta

RRs S SALA CH NAT MeN CRE! Sessler

ACN ACT APY YO WA FACS ULF, BAI Sq Fh G Seyqays

MISA ABT TCS ACT |

S-OTA SUMBTA MAP HTH SA AWTTG Fa ACHE «Cre ATE

A as-ge falar mrMATT cea Sige ee dbp Fer

oe? za! H,, N,, O,, CO avis farms aga com

arias wry ona 6 areata feat? 1 wa acs 3 seta srreacra

aay Tera FIA |e SCAA ay 2 snala adie KR acqi Sra ag

qi e sory alae ae 2 eri ek sa Tess

BLP W TIF (rigid rotator) I 7x1 Cl,-9a cava BTaias

win ofa 6 trata fodt* cea qq @ s-meTe “ie aca

Sanaiaan $R, ade wom e eta ane gem 3 31

MSOMIMT CAM TSAA FAY QS Cl AHH FMAT ACT Aly asp

Beran saaa eat aca H, wets aga cama was Cl, see cara

Maa Yi BAS aporce fafey zea cea Cl, aga

CIMANASTA CHa ak Ytaa Vana aed, fog H,, N, wets aga

CHE OS AIM MAT TN, GAA Jr ACAI ATI SAT STA-

MSTA MACHA VASA BAY MTB] AST 1 CAA SE ASIN oF A

VRoAHA ALC ACA SIMMS A A-wagF YrSs ATCT ACY Tt AN

GALA OIRO ASMA Ayia sia sressat Fa Ae GHorgiaa

ALN ACT GS VT WSLS HCH l cAiy A AF Atalay Geos

Cl 98 Bhs By Gis e sions ee CF aN cH ATS @ianha

acaet 2! aga aet oefier at cea wife =A

( store xa a) rare Gud tee ainina eae Za 1 zw

AIT APATLLA CH CG Tale afar acatey xq | were orafas

win aca 6OX4R T BR AU6 spreaia fost? 1 Gecmtey acy

ALA T ASCMMATG MAM AGES acs, Be Baas owe

WIS WS Mcwi wees ora aw Wa wey 7-07 cla

gem Giss aa, fog watera crn ata 1200° 71 ora ora cate

Sewn Cl-aq omias ory 7-07 om ait zat Ges aT

BITS Ge MATA CHATOTAAA Wa WM SM AWA

Aas |
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yes FIi=71 (Real gases)

SHS att (Real gases): isam earn ata cana

AMSA MEM AA AYA AFSACH A MPR Hiss GA STH NI

Ge Geos ys FT ICN MAY Aratera Wea cece are

aatea PV =nRT ora oem, eq Taortocea, adie aq Georg

e be orn ya cain aera apts are; sm ata! ok Fara

magne att asta (ideal gas) e tes sttH (real gas)

CF FRSCA SIT FAN TA BM yy aporey Blows NTH, FIA

mr ais asteaa, were atom, ycaryia ait ove SFR UT

WA AN Tl APS WA BI WS Biewrry WA! AFT

MTAATL A WCAA CU YB, FIA Ga ATATATSIca ATS aalleaet

GUA bt TM CHAM Seaqia fas 1G oar Facey waz
CITT CHT CHU APS MPA raf wera alsa Cy SUA |

VSS MCA CHUA BI BBA case CAAT TAQHIS a Fa ATA

Sl ACHE TALS Aha Fa TAT |

ACHCMA FSi CUS fapsfS (Deviations from Boyle’s

law) 3 FHC AN BPN AiG SHO CHA AWA SIA-STASA

PV

| i i i

200 400 600 800 1000

BI (HIPAA) —

fea 117. stoty act PV-an fee



70 cere zarna—iaatioe ortra

qeen (PV) wae acai con (H. V. Regnault, 1847-1862)

aa ara (E. H. Amagat, 1880-1893) Tater omc

awrarera (compressibility) Gq ca oatmiaadbe) scaaq Sra Se

CULE CHAT ATH ACH OS HE ay Sse A |

aie Cesra tater omeat cea aren cq xe PY-P

CHISa MTT SG Breiewerca (1°17) ae for crea zai ok fos

P-wcwA AUB Sawa Beef cea aAT Rem View

ar att penocy PY-ey oretee at 1'O xm aracet

Toa core crn are ca CO,, H, wae N,-0n acerea coed

eine prea PV -94 a Oret TTT BUCO CATT TH, Vee STH ATHICN

VASAT ASAly ACT TSM] Siow, G1 aA Mi Zoare aes

BEM NANT BT HA | | MTA ST Ate ca M1 FA SIRT

PV -o4 TAH Bef TI BerH BSA TAL ASTIS oF BAU

MTT Cal ATT YT ST ICH, ATA aT STEN, Tey Hayter

ama cet PV aa cigs oef aa AM! BTgtea Be

PV -aeara team viaaéa za GH (1°4) ae Slee cave CATA ATA |

SAB 14. STN ATAST YRKCAA VICHTES Tey

BI Secwicay | aaa | are UT WAG
( aTyTeR ) (0°C) (0°C) (40°C)

1 10000 | 1°0000 1:0000

50 10380 | 0'9846 0°7148

100 1:0689 0°9846 02695

200 113836 | 1°0365 0°4087

400 12775 =| 1:2587 0°7178
1000 1'7107 | 20641 1°5525

ALTAISTLA CM ATA CI ARS GANGS TA GIT WA, cw

Séq UT BMA, SA ores Brief Brow cars alorara fags zat
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Ba MCAT cae 1 care 10 ayTeR oA a Ok fapts

way ZA (<5%) 1

| Sorcaa Toa ccs CRN ATA CI TMAUITAA 6 FIM] VI Bwscw7

cami PY-P cay seats fait ea oa Cert oat

CROAT CHE ORT A ACA AI CMLHT GATT C1 Fey

aTRIeA 6 Ba UE WHI As oF cary oss aafay fazs
sey fata ata att Bras (1°18) ae fea cars cat AeqT 1 ak

fou fafey Gesra weciratsa PV-P cay cen zai ak

Too ceUs CHM] BIN cA Ceo ater aeen meen PV-P crea

fagmine ort mre ae Bias Gesra aeacarcacra PV-P caa0°C

Geom atures PY-P erat BqRt IA! TAwTCATAT

came ot faynfae ae ST BCT AAG FT Gesat fala @

TANTS SACRA ATA BoA FCA |

26

22

Spe ~25°

j 1 ‘

2007 400 600 B00 1000
p (wybwrteerge) —>

fom 1:18. aBchtcecra PV-P fea ( fafea Besta )

acxa Gawsi (Boyle temperature): (1°18) as fea

CUTS CHA Aieoy cA SHS Bas Act aectrcacsa caca PV-P cacaa

fagiae wert grt ome ae cad a4iag fay er PV -3CeT

face ALA AH! ASH MAA CHL GRA TN AS FN AA!

cra 1s cate falas Geo ot wifay fay PV ucwa Gora



72 cote airaa—tattioe ota

HSS ay ore oF VrEA craic Tega oe Pacey AMSAT TH,

wee carbrgic cahr oI Me ACH A aaa ee! Ok RTD

Cwors AHH Cael an zai F Gem wre falts oncaa cea

fatee, faq tater omer ceca fatey! aaa Georg oreng

et cx ot Sears fas cara omera PV-P coca arate fayonisor

6 one Geonias cen aes ae oF GVory Gory oF ry PPT

Sorat aq i ak Seo we crores Aaa AW ar

pat | eeu e@ felerncsa acne Ges yak Fa, aeTEeT eH
— 165°C eae —240°C | ace 6 SAND MCAT CHE AF

CVS] CHUTATS CAPT 1 « ATATATSTICA CH ATA CA AACS SATA wAlaTS

BA AA OAT MCAT TAA SIS] ALHTFS cal |

ALAITS| Qettes (Compressibility coefficient) : faire

SHS ATS ey HIT Wear VT HA MAA LSS BWA A

AFIT Ib SUF A MHA AAS Qties wai wabPsreis-

Sl CN AA CI OS Yes ialey omncra ceca faloa AAI PINS

CHoaA AlMISIA BTSs wWMCAA ATS yur waigaiowe zat

BTL MCAT CHA ATS] YM CHIANG SICA Ga TaSaxites

RON Gies 1 Wear APTS 1 Geos Gacy aa lrSaxiterer eal Sips

aa face fate aalleag corse WAC] BIAS PGSM CATA ATA |

ATTA CATT WNCHAA ALAAITO] Youes (B) aca,

p= He) gen
Se MNT 1 AAMT CHCA,

PV =nRT vee (168)

fates Seora (168) ae aaleas arses seq Mem ATT

PdaV+VdP=0

ae
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BIA F-94 yeaa care fagsie (Deviations from
Charles’ law): sacat a ayaa falas oa ate fost

Gite Gee sea an cir omen OC Geer a Basa as

ora fates oet gfe ore se STATA cra OF Ties ys

ecq 0'003661 1 fates orn ats fuat Cem gaa ay ats

SAS Ate ae Crs a mcr etatatesy (coefficient of

expansion) aa) MIS HSA VATA a-0A AMAT ACA,

| 7

eref sma Ceca (168) ae aaleans fale ore Geers Acs
AABIAS BA ATER A,

(Pr
ol /P

V

q (er 2
a= (27) HR nk 1

V\aTie PV wRT T

ASA Bef ac saraes ceqasa Geom Gry iaSaeitey a2,

fog omcra asts 7 orera Gia fascia aca) | fey AeA

CAN MA CA APS WMAALAA AMATs MTA APS Ae GIL

Gorse faSaxite x71 (1°5) ae Siler cave CHM ATA Cl OBIT

ALN WCAT AATATLCSA AlATSGay ACO 1

=nkR

(171)

wits 1°5. O° cave 100° caitrae Cestaca ao erase

BIn ( Aye )| AcE Tae | sq oF wT

1 866 X 107° | 368x10-°| + 372x10-°

200 314 433 1115

500 278 315 8349

1000 218 —_ 206



74 COS aaI—laise ordry

SI CN WOE CH BOMPPS BT SCY AAMT AT

wigs aq 0'003661-0a yak weratig aa ort ae gfe oA

Suk srnancea Biesysa migqsa ae, see mayly oA

SIACAT AN cave SS cater fags ZA ARCH SIA FN AWA Iq

ama cen ok fagte acoreree cate SH 1 | SATATSe-5T%

COLE MPTSIN MSS Aes BCA AHMACFA CA AT MATER AA Gl SSF

STMT CTA ANT |

wriceriiceta yw cece fapsfe (Deviations from

Avogadro’s law) qq 3a SAAS mATTEPALA GA CAM

BA CA BMGs SA mem Aa, cH Svat feters 1 ara Hq mT

OC Seer os 1 ayVen on Cl BAST UfxerA Fa,

SUCSIMCYA AC WANA, Sa wlaqa sem iss 22,400 w. ca. |

ok MASA MCAT aslor Sra trsaetey Tz

Sriae 1°6. sa-wreias oS

ome mretae Gan O°C Baum 6 1 agTeH

BIN 1 ara VPA BAST

RRR 2016 99,425 ©. Gi.

aTIRCaTCRA 28°016 22,402

SACS 32°000 92,394

BNC ATA 17°032 22.084

Bq OS WMG 44010 22,264

(1°6) ae Silas cave coe ams ce fale sncara ara aratas

BAST GTGTYS ws, fag HoT IS AN! 4 ca ca AH A

APS MAYA GMCSIANTBTA AA Ss 15s GA OC ALI BAe CTA

ATA CA ARCH GARISS FA OTT wma cera fagiter wlaqa, Ace

TOSI, VOTPTHS Ca

ea-wqaqq |=—ehrtas §=(Joule-Thomson expansion)
MAA eae BPA cay oMNCTT tS Sa Geers Sacra iaSamiier,
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SIN TN BATA Soca aN leg cen aH cH CHA sOTATS Tia

ercny Tey faca Parnes Sw oT coce fay oem erniae sary

Oe Sess wiaTsA TH 1 ak Was FH-aHR esta (Joule-

Thomson effect) Wet Sef oncAy CHC MIATA FU CTA

sfe-oiaaea, ade Gesr-iaaea, Ta Se AT I

aa twa waeaita creioa safe eael (Andrews’
isothermals : The critical state): #41 OE wWakv

MCAT MASA Gra MG Cc oA ASA AMT wecea

(T. Andrews) 418 attire 23 1869 abort | ada OS TTACwA

STN-MTASA CASAS CON ATOR A 481° Geom cl ary eM

WA Ol AHA AG cacs ary cacaa ara (PV = wags ), Taq ora Tas

@ ma Ges «& creo ais uray 13°1° Geo

aeiy cc AB ae PYV=pqs cela UR! oF Bot

BIBaT ACT ACT BMAST sa wa! BC ae V-aeRq

AMTAMA TENA GT MOT BMASAA AIST TWEE OLAA CATT

BIST

WIIG ——

fea 119. Staats wo ntera ares P-V fou

MAST SH A APSE OF GOT NP FT Gara alagws aw

msi write yr ar B lags wa orm ay C fag



76 Cets aara—tadtioe onda

CD awe qeraek eam sidy TR swamkroa Gm ors aS

TAOTTS 1 BIMACHIEN “WaTeTA BTASTAA Ya Cat ARCs LA A

we CD ae aroait areca aaige 1 year ABCD mre

feast Sit em aa, AB, BC eax CD1 AB Bey smeaT

en, BC ae caiteaa an aa CD wet ware aah

ABCD era ait acd fay (B) aa ast nding Tay (C)

WCE | «SKS shar Aecn Aecn Coal ara ca Be C fayaq war

arrcaa aseTST eA vas BC arora ce ara omat AB

CD meena agis oth oe 311°C teom Be C fayay

wore fats xx E faqcs, ade wreleay ae BC ait fag

aats ani wade E faqq sone TT Oat BINT SAT

Tey | yar Sl” Sesm sa OS wes aera Gora ory

FANS AVIS MII GMHSA FITS Fare ore ( E fogs) wary

AATS BI GAL GA ACS WMASTAT ACCT ACS ascs i

81°1° Geer Gara cl IA GROTH FMA OE BMG WIAA CHU

E faya aise @ti adie 31°1° Geora Gara waatoay Bem

faqgy i yeas 311° Gsora Gra sq US Bao aWAcF

GACH HAAS FA ACT TN, SIN VOR CATS al CHA TaCoA Tew cacs

811° Gen ote cryin ace e Asing Taya Aemae

ViNqersla SA Ae ingrss hHigy za E |

Sq CA VHB omens cera 311° Gas By AH Cae

ara Gry SI ACA A MTATS Sac walars em AST ARs

Velen WAT CHAS GAA VS AMM Ceo wen agai fatey

TAT CH OF Gaul ieten, tog Thro omar cea uk Cer

inte 1 at Sacre afe Basi (critical temperature) a
Sql SAC Ata SRory Ae sI—

Cl GRO GHA CHT ME CHIMTTA GTM ACAI SCA GALA.

HAS FAN WAN, CH Sores 2 onncaza AfH Gas acai.

wig CVO HMA MPs Be Be CAles FATS A ELT

ena FA CAR STATE A ooneasa We ott (critical pressure):

ami oats Geom ara ate ore fates oma an faite, fg.

Ten Ter smcra cca Tatery aca t
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Ale CFS 6 ATG OC CHIT MAA OF MTT BE MASATS 2

ancaa Afe etHsa (critical volume) am zat uwlée fate

amc cee Tatoo, Teg for fer omcas cece fafer aca

CATA TCA ala Cao, Ate ory aay ate wTAsATs waa

af was (critical constants) am aa t- aaa T,, P, aa

Van oma istes en zat cata oman whe Sea] (critical

State) JCS CaM AWA CA A MNICAA BIN, WHST GC Gee Petwarsi-

ayaa ata P., Vi, or T-9% Aa |

MCAT CHO ATR PIPATAA Siew atSsacrar ofaergt 1 zeae

aio ara sto fags |

Afe Fito AE Vesta otalewptyas fale s 1822 storw

mm ya (Cagniard de la Tour) erst acaq ca ureters Saa

asic Wasa. As FAT Coy sara aa falfs Cesa saa-n7

fom 1°20. afe wrzl técr4

Kyser Said asae fay LA STA Se Fas ea a

ast Basra yustea Crest yratiasra aes 1 AH MARSA HIM

GAA TOM ASI, Tae Ale BTA aces creio Tatler ew

aa fags wfatne, scr mra-oan inter eretaysercay Ace |



78 cets wraa—iadtios ota

mM Brae ak ordcrecia Gora feta sca ata wae Tadcna ce oraio

VMNisS GAS Ao fags mabey ways wae (1°20) ae

fora amie aa ak acm A aed Saat 6 Fey BAS Bq ae

Stat TN Ae ase BTCA B-ot ace A-ce Fe Fm Az!

B AH WY MAH ULF WA MASA CCH ROCA OTM AIM ATA |

A-CH HFG BTA WN MIS FN TA OAR S MAA Tas TacH aH

aaigs sq Acs Gay em axl sis andtinenaa mea

OFul ain aa = A-ceae Gay ea aA SCR BAG CaN CAH

BWA Aeites eA wae fewray oN ATES asi us om B

TMICATTAGTA CONS BIT wal asic fates Ceora gore A areaa

THE CaAMArey yusleqy wale faqy xq aa! ek Caowks

aig GIG! « apcatiavrca eE Aaa amie ors aie or | AHH

TWHHHSS CANE Te FarG amsea iaieo Cac Maa yusloar

Saw fart wert of Geos alg Geol yh Geom awe

Hig SICA APS AA AA A AA |

CAA OAL AMMA ACIACAT AMA WHS Weep Tavs

Seer wana Gra inéa sea mi feg aie Geely rx

aaa aera cea fais Ceo sracma Gra pry Tassie |

was Soneiaite aca cA Garay fey fey wrrea aaa sq

vaqiancs iatey Crom GSy Ber OTA TIN AA Ms as eo

pena fade MAST BAT ST A cayyie AEM AA CA

faceraq Gia Ate GST) @ ory Tafa Fa AA! Cl Geer. wre

ASAT ALC BIC AiAIST YF TA CHT CHS ala CHS] cag

aig Ceara ors xa als STN, ak malo ayaa Fay SHG S

carary’s (Cailletet and Colardeau, 1888) |

Ale eal lafcag otis fahee rater aqea Feat 79 @ Satara]

(P. A. Bond, D. A. Williams, 1931) 1 srabscta carer aefoys

asic Te Tats os gina sora Gra opines EA FH

we) ace Tact TCH ANC EF Seay FATS ATTA Orig

UGS AHS OT PAMceA ase AeA Aecy Bows cvewm Fz |

qars Gey ay We Say Wa aecy Esay CAs WH

qeohee Fay 1 Hares LBeTs YA FN eal wa AMS
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FI SO FT Al SS! STS se ayq ala Sem Onto

AH SAA SAI TSS CA QA CHA Say afora aaior asoncs acz

ATA OA ATTA FAAG ZAI Aen Alt GTAMMve oA ACT wae

Pareles asics SS IH AH 1 wekera ala Ges fea Sa aH

wECAY Bicra yS aa ale artyred fate (Law of

rectilinear diameter and determination of critical

volume) £ GS GFSH TM CHA SAAT Lae SA WAS

AHA TATA NG GIST ase Aaalates ous ak AAs

TH TA WACAY BCAA YR Gk HA Mises seam cons

ae steara (L. Cailletet, E. Mathias, 1886) wae aah

TN OF AHA ASS seq a scat Fae (S. Young, 1900) 1

CAN 6 TA AMS Mews acer vows Beetioraln yy

(orthobaric density) am zai ¢° Geom a wy po, TH

CRAG B NNIACAA AT VPN MISA ANCA,

Pe= Pot at eee eos (172)

Pp. SRA TAMG Sara cH ess Ces fads p, Bm sa

C

E
Al j\O BY

Wy ——

fea 1:21. Sws-acdtoteta ery cera

OBie AAA AEN AA’ GF AaAcawy ale ccs a LA p-

Uw LT cans cas p, fata sn aA! cl aA ca Oee Ae

CLS MPU SAAT S ACMA GACT ACA MTG APA camVSG ACF ae

Cay ale Geom Get carers aloe neq az, Cay ats Ceo

ory ender ee mem aa) ok Ses Sat |e aH aA



80 cons awraa—iaaiiss ota

OFS BWI GS-IWPT GY SAN 6 AEN, WARTS Seerg

fades BIT BA OB Biegersa iy Mem Al UME Se

MAHA AMTATA My SFo-Wy ATA oF YiZEcs WF

wings cay ea) oS faa waee aig aw 6 UTtiae eae

ATH WAT Gal SIN FeA ATH GaSy *ATemM AF |

ardrorta say fatcaa mato Taya) ate Benepe are

BMS Mia (11) SAM MG Ba Gey Fai zx ase fais Gawry

AHA BMS CLS GAAS WAT BAA OLS vy GIA CTE

RA AM py GA py AMM SAA S WA TAY TH, SAA

M = prU1,+ pyVy mse (178)
Q AA TAA HAV SAA ATT OFS aaa isa eq Clem =A

ae @ Ast CBA vy, 6 vy INA FN ZAI Sava (173) ae

mea Gyan oss Aller wTSM Az ae ak gi alsa

wire 1°7. Ala PIER

mine CFT] BT qqy

fataara 52° 1K 2°26 agree | 0'066 ara 8.c4.~*

RISCETCRA 33°2 12'8 0°081

ATTA CATCRTA 126°0 83°5 0°311

BIA ACATHIAG 134°4 34°6 0°311

wraty 150°7 48'0 0 510

OAT 164'°3 49°7 0°430

Tacerey 190°2 45°6 0°162

Faq UIE UHG | 304'2 129 0°460

WANA WIL 809°6 719 0°454

STACUICaA CHTAAG | 324°5 816 0°406

Racy AAPG) 373'5 89°0 0°268
CTC aT 405°5 111°5 0°236

cata 4171 76°1 0573

MMM GS MAG | 430°3 776 0°518
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s

ANNA WT pr OI py SIN BWIt pr OW py-0F NEV sy

Sorry Ty |

wiret wioze cacs fapsfea stad (Causes of deviations
from ideal behaviour): age om @ mT aA

BCH AT STH AN VAM AA CT MCHA AN a wigs ATi as

soya afer core fre SM AA ave CAM ATR CA MAA

aisame ay aes art see assy seas waa Ase

FS ALCHL AUT FN AMA CaM agyier apf Pafours

fem, Stal wyfera maize oreteqias fam wag wera

faay MASA ZIRE Voy faa oelo faaca nares AKT AT! AT

SAL CAS AN CFA GE SINiSs Brgy aces AA aslo Meda a

PIF SAT 1 AAG SIM WAT CAPT AA, Selle SAST AAT BY LA, SA

aq-we aie pear aqyiar aay malas Gay Sq TR, BCA

WICAA ACA BISATS Jha ATs 1

aqaya arg MAST ca Yat sa eH clsaa ACMA Ae |

Teg AS FAT cals SETA FG WAG GAA MATAR «FA SICA

AAT BAST YI cate SA, SAT CHT GIAStAA HaAA ayia faery

OAS GHB] FA) CATS CHA, UTE BT VASA HOS FA AFG

ANG ACG MCA | |
ass aga freq arm r aca, age Qr (=o) anaes

CMABAATT BCE TACHA AST ACA, Bte oF ASAI Aes

BAT Ha UA ace falae SA ywoak ate aqq srizat

SSA 41 STAT carecsa Baer (8) 2a,

B= §no° = §x(2r)”

=8 x $mr°= 8b, oe (174)

b, ma ott qq iney aso MST! CasoR Bp ara

ARTY ANA |

Seria ota entycaa Hatea (The van der Waals’

equation) 3 Sa wa ear (J. D. van der Waals, 1873)

APS MCAT CHUA ACHIT SA Ta aa ase aAsiteaa Tadeaqy ay

6



82 CSS AWAA— aos ATT

ert smcra alteacs vic aecateat acain FHA | STA AUS NTH

ase sim (P) armef ort Borel HAAR ST ATT | Sate Bef

ona asteacy P-ay afaacs P+ p aaRra FU ARS AI BIM

ATMA P-CH TA VA MNLAA WAR BIA (inward pressure)

a mentees. ste (cohesive pressure)! Bat Aeoneal IA

BRC cel felq waa ad wrawy cars uqyiaa Rey

SMa ay ute wont bam cai at b agqyiaa aM

GAPS PACHA ate mPa | BASA OF AT VY AAA CHA

Sia GA ener asllsas arora,

(P +p) (V—b)=RT cee (175)

APS vit SH Hen Stas senqe sq cay Very,

Ale AFALT SASS Jean ass cos TERA, CAA ACAI

ty
fea 1°22

fea 1:23



OTH 838

OF BMSiIs Vs sex sas Fie wpe wey fray ok

qa Beas YaTed ay TAG acwa aerqenfes acai wea ye

BA TCM HAS TS FI ACA, Cer Tey Slahre Ge cafe aca TA

CA MH MTS MCF, CHT MAlcaa TATA as Uy atsaved Uy

SALT WN ATF caes WFS Reaa ( fos 1°22—A wag )
agqiva Gm aoa Gr AM Mey Ak se SAI MI BH

Bios It N waracnsy cI wigaSy ary 1 Few os Tale

VT GPA WH AlAs Mery Corey way wa eg uals

aa craceaa Fe citer ( fh 122—B wage) wey aygitg

FH CY ( BY Ae CHNTCATA TUAW Seacel ) VM BIA HY A TATA

CHa MOTs MAT TTT BMPS AI! Ber Ugier at A

SAIN SCT ACT | «GALI SCT Areata HLT TH LA AIA | SATs

STSAaANIas Bis{eiy ay apo ory P uref Sigs ory Boom sa

aa) Aone P arsarmiqs araderq asic ofan aca |

BIA AcHTAA SAT TE GGT AcM AAG AO, SIT UAHA

CIF AATST TE 1 ATHTAA alo BaAaIy VpAHA can Ag

HES FMT FICS AUCH AQ orana Isha AE Byler MaPacAT cas

RUA ACH ATH Ae oS HLA ALATA ANCA FAI ACO SATE CAN ATH

AUOIF MAAS AAA Se CALA THT G VAT TTA HHA fo_ AacAA

BAIT Gl Bens OF AIA GBBaiIs Breeerq are Bas

aay at ora par asic misery aca 1 ate Aeacda Ge AG ANCAA

ok ofaar xm ae ¢ CACHE UTsariae wTeery UQrtyicrs

Qin esis BY Z AWA CHACHA ACA ALAF VIA Ay oF BSH eT gTA

BU ATH Z ACIS AQ YGATA ACA 4 ATF Bias AY iH,

CAA GG AI AG aq vi Fel Bee orsaiasy Brege

QB HATTA Hera Z AGH ANY AWA Bey AIH acaley

aq (lt+xt) ormeat your ak yaar ate cscs crane

meray weasa Aen aca Z/(l+-xrt)i crams arn apryrey

ALIA WET SILA Gerla Ta 1 SATS OI AeAT4-ACalaA ATs

aq ure cigs sr (P,) Z-08 eae agora (P) Z/(1+ +t)

“23 ANSP ACT 1 SATE
m= P,«Z



84 Cee wiraa—laaiss rata

Z
AX P« 1+2t

Po _
Oa Pp =1+ xt

adie P,=P+Pzst vee (176)

OFS Bq] TAT I AMI VGA Aen meas fry Aq a AM &

BIT AA C MAL MCAT TTS pA AIMYTSs BI! Beye

c=k cp (k, = )

a Pxt=Pk,cpt oes vee (177)

OF MT BY MCAT Bp sori ae N-at Aare |

ASME aS Heya ST wm A MT VAIS otaSA V Aa, AVG

wry (0) Rea,

_mN
p=

ASHI BIA ALMA p ACA,

p=Pxt=Pk,cpt

=P 1 ee --- (178)

BIN ALTA YT AG 1 Zeaa (178) ae aslteaca P-ce nN? /3BV

QM ASAI FN AT 1 Zak

mye mN
p=$- y = k,ct

= awe A vs (179)
Silay Gta GayCAA WS (179) ae ateacy sea Te mee ati
IF ACA Ae Toig A Migs a BWR Bart! Weare ats aa

BGA Gey} :

pay oes eee (180)
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m Ol Bq MCA ce Bp aa nNi year (179) ae

ates N*-0y mizas 2°N*® sins aaa sare rat

CTPA UA,

p=? - _ (181)

i(mN)*c°k,t =o = 88s ara STA Gra eaTEpy Aalbeace FegT)

IG CUS CHA, BAT SKS Ara Cee Gey ATT c Away, FSA

a-e BS MT! Bey aa on aa ce Ceca ya ats

ataasa M1 MOI a-0% CATETATS Pea sty ATOR ATA |

aay Actin ott (P.) fryer ( as art Be CHE),

Po=P+p=P+ 5, + (182)

winea Hecate s aM ae aaa orasa V-ce ae dry

aca Tara N-AMs AF AFA AA QF YAP YES SUA MCAT AAT

IG FAA TA aery Mey oelers or p,, Taoly rey Vreleres

BIN Pa, GVA aT orehers ory Py, ae N-Sa VeT ITs ST

Py TA FM MWS! ase wqq sisal awa B xa aq aga

Ce USA mem aca V, tag faula Baer cH Ok BrMTSA BCA

V—B, Fra 2 mq oTEcAy aaa Sra aI PB aTASA Bluse

Ra | Sey wee cara ak oTAwA Acq V — 2B oar aaterca N-oa

aa cam ak wae aa V—-(N—1)B 1 aa aga crm

MAIS k TAH,

kT
P=y ’

@e@eetvosevavaveeseanneasd

ax Px 7=(N=18



86 CS TTAI—TaTioSs ordty

wag N ANGE MAAN FG SIM Ac

P=),+b, +p,+ oc ceecves +py

kT, kT , kT kT

“7 +7 317-98" T7-(N-Dp

_ kT 1

Pit is a/v * i—2p/V *
lea

="f [1+ (1 — Ey (1-3) +.

+ M5)
B/V yak caw gema teitee atsrpea fasta aibca eae B/V-97

OHSA TSA My MH YlLS Ye FA ATS ATA,

p="F[1+(1+5)+(1+ 30+.

a]
_ kT yl Net + 2B 4 besees + Ae

= NET, #Ip

V

_NkT “TAM =1 1).
Vv “oyt

N yw aye zeman N—l-9 aiaas N aaa FN WA! Mag

Nk=R fara oem aa,

RT | RTNB_RT

Pap + ope = 7

[L+2+----+ +(N—1)]

NB

(1+op
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NB\~*
8 

py(1+46)°=Rr 

(188)

NB
7st zens (183) ae Aer CEC MTSM ANCA.

_ NB\ _PY (I Wr =RT

_NB\ _a PIV uf =RT

a PV —b)=RT vee ves (184)

b= NB — sas ee vee (185)

SMCNS FH AACE ch CHA BA Basa was B aga fray

MAMAT MSY | SATE

b=4Nb, ve (186)

No, 3a agytat cas Tagq oIIsa lt BSaT Bes Acataat

b ayers care faery MTASCATA STAY |

Ala 0 AT Ty WA CSM AA, GALA cats Bac wa nN

OAS SITS ACTA aT ACA NN B/D, aelte wb |

GAT AE MT By ACAT SAY ASM CA,

ACIS Bra =P + y Oat ATS STATA =V —

ASM MAT AIgy As, oF aT AYA CHA, ATGTM,

(P+ NV - b)=RT - (187)

at alter Sra Ura eataqy Asters aca fates |

NMA By MCAT CHA Ga GTA Garey AMA SCA,

P+" 2\V —nb)=uRT vee (188)(P+ 4
GOI D-H SHA StI SUACAA SIF TN eA! ak wIrsA aq

Tates sora cHca fates, fag fate oma cece Tater ca |



88 Cars wraa—iadise oda -

‘pla Gla eaters Ailsa Grtwa—fasq igi >
BI ACTA STAT MCAT TNT FS BY BT UEATLET |.

AAS MCF, SIT AWS CHC BM API aM Ayers ws

Reals vr aqiog Gry saraias ores frat aca fag

AAA GT VO sey cag faseaet aa, SAA STA AICA IT

AY TN MB MGeTST SYAIAA VA GIFS TAI Wee SAacacrs,

VTE SCA, ATA AY | CHATCeTA ANC HAY UTA AIA worehTs CA

TA TN Bp Bese acq wa wafaars fréa-saca orssesrat

AFALAA AA Gag, ate oF FA MCA WT p-0a AIMYANSs

RY | STATA OE CIMA ate calate CaN ate ass ACT

ACH ALIIASG HPLGTA ACA, Bele MCAT WCWA ACW AANGNSs

RI 1 BSA SIMA P Al p*-aa ACN AMntSs BI WF

p MAY V-04 VSraMSs TERA MSM ATMA,

oc ot
Vy?

a p= iy G= ATS aT] MY NCAA Sey AS

SASH MEH s ase wea arm yr war ce wy Ar

Brae we AAC BAA HA Bye oencwars Cw iafea Fra, Welte

OF Wot WU WA A BA cE ahow sear AK Wry

ASare ose Byy an igs Morea BMA B Ree,

B = §n(2r)° = 8b,

b, =agqa aay age OSA = gar? | as aT Bq NCAA CG

aie Ni year cus faige aga aca NB 7 8Nb,!

CRE ate neat yt aq Ue a, Goorat faive ser

aca NB/2 a 4Nb, 1 Foam ate wT aga Gey SAGA Aosat

b Rte,

b=4Nb, = Ugyion cre faery StHecAT 4 YA |

ASA YS ay Mas aasy= V —H |
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V HOS MNT BY TA Alors oncay MATA I

SAT AS MT GY NCAT HA SIA GA EMepy Aalsay xe,

(P+ 2)v- b)=RT La (189)

era Gia suey wales cats cia anere

cage (Isothermals obtained from van der Waals’

equation) $ SA O14 Sealey Alsace Tava TS CTA ATE,

P

ot altaqy V-09 Fos Gasty eae fates Gera ory P-as

MIF Ma wy V-az foaie ma omem aca: ak fea wy

ify a RI \ pa @ p_ad_(5 + |V +2v-Y=0 (190)

BIA

URIOa ——

fea 1-24. ota ota enters watered STA Ite AWS e ot-atASa cMTAR

APS AG ALA, WAN CF CHA AFG MA APS OA Bx ge mq

siets (imaginary) 205 ml! MG Ges ok Allene

OYAA 4a VIS BMT mena cara ca P-V crsioa mem ae S

(1°24) ae fora crent AT ACT ST TATA we cot Feat eTeTe

CATT HUN TA Gk OTA MCT STA COT ATE Ce



90 corse awrA—tafios 1a

alas Ges, caaq 100° a 48° Gans, ona ora eaTCHA AatTat

Ce ay CHAATE wale cA BAN ASae Bis

GIOIA OF AMAA BISA FCA SM FA MSM AMI! APScy

ala CVS Gl cA CHA GSTTA Gy Ota GAP] Aalsay TAAL

CH MATS aI! «leg ate Gaura ie mals TY @ Ula OTA

OM ALTA Cwcs ay cece aa fag Bin oN AAt ak

Bay ABH Cale SA Cacaa ‘amlsay wor’ | Fy CICA Ge

cria aise orem aah warcd: ude ‘Saar’ @ ‘anit’

aero i fag bysrc Beet aber @ TIST LAT WY TA

far ati by ue ufontseigs mr waecr ue ute Gag

waa face fares acarcn oatraia cared ak yi Tet

WA CHA ATEM cA xey BT Ses mabe AWA

ATH TL GE Mec SINATRA BAT BAA Wha MTA, M1 WS] BIB

BAST | «ale Sa STA CRE AMlsacsa Ase Hi |

V-04 Tsay age yA mem ata x cars y a4e fale orev

ay wey V-0F aba wPo Me MW! Sigs crease

ANBAR CAC ATA At Ade e Afiag fay Tem ATA, Sta

CAtioca SICTA BABA aF AT mateTAR cACAT ATA GF ALATOS

@ Ading fay Aig Overy asa falas oz |

Sia ota ome witea 6 oytaiticoa crefos :

SMa GA GAAAA AeCAT#Al a AL b-aA AA MALTA CHA YZ

Mm At By Gos ory aly sq aq, Ute OAeN iy fz,

wraca V-9a waa b Yaz CaO ACA AL CACHCA CAN ATCA,

(P+ 2)7=RT

21 PV =RT- ° (191)
V

ct are CE HARTA PV-aa aa RT acorm sq Aa, Bele

OMA cay ATA AT! | STATO Coreen cacse wk Pras Guts

zen aa fag ory P ate cater ax, Craca orawa V yy ay
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aa mt caceca P cate gems a/V7-ce Hee SN AT AR STA
WAT SNe Aisa Tacora TS aca,

PV —b)=RT

7 PV=RT+Pb es ote (192)

ot BIg PV-9a WA RT Berm cats Tema wmMyle Fq AAT

ACT | OS WH MTN VC BAA |

be Geum V-sa aa aia aati oom P ate aa a aa

wrera V-9a aT FT AMI CCE V-aa Gera b Srorecty

aa wm, feg P-oa gata a/V? Gcrmdty acq wae Gecay ATA

CRAIN ATH CT MAYA SI ALAM BA MASTS FeS MAA I

OH GHA STH Aly YI ST RA CAA BATT aS IW IA A

a/V? 9% b Sorat Srrpity cq CATH SIA TA SAP]

AMFA CMF MTOM ACA, :

PV =RT.

JSAM Vo CRSA HA YI SY HICH Ie WMA @ APS MCAT Wes

CBA MSA AMBIT A 1 «BNAMa AatHHS oF BAZ MTR AWA !

SAL CHM ACH cA Say TTA |eAelAs AMsa1 cars BMA

ANAL SAATAF ASFSCT AWA FA ATA |

Sita ota onycna aalead @ afR wea (van der

Waals’ equation and the critical state)’ ‘ia wa

emacAa Adlai care ary P-V arerita wicat a «6 Atay

fayqan ata Seors ea fafers aa tam ata fait 2acraa

(inflexion) fayi w& faa mints 4G oF | OR fay

(e at (era) Gorws O RI! Sa oA eaecAy Alsace

‘Tata TS CAN ATA,

_ RT _a i i



92 Core wAA—iasiw vty

V-a5 wncé finite Caer (198) ae aitears anasians srq

MTCN AWA,

eV |r (V-—b) V*

o-P\ _ 2RT _ 6a

ax el (—by v*
ATHATA TS AH BA ATEM ATA,

RT, 2a _ 0
(V,- wb) V,° :

a] _RT, _ 2a
(VV.—b) V,°

ORT, 6a
OIE (.—b)* Ve =0

a _RT, _ 8a

(V,—by V7,

V, oa T, aac afta macy 6 ata Geol!

aatesece (197) ae AMSA ATA SIT BCA ATS ATA,

V.—b_V.
2 3

a V.=3b

(196) as aster V,-0a a8 aT ahCa TSR ATE,

8a
27b

8a
Q27TRb

Aimigges Say GTA Hepa AMAA BCA,

_ AI, a

P= 7b VD

RT,=

a T,=

(194)

(195)

(196):

(197)

(196) af

(198).

(199).

(200)

(201)
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P,=ate ort | Ok AMlea T, oa V-0a a ataca oem aT,

ae vee beeP, — oT b* (202)

(198), (199) ¢ (202) as aateapacs asians sca oem ATH,

RT, 8 _o.

RT/PV-c we estes (critical coefficient) 4

aytataiae-ecay as (Kammerling-Onnes constant)
TA ZA |

(198) ae aalea oped V./b=3 xem Vise fey cra

aa apececa V./b wis ay ae Ot TA 8 ACH 2-04 Frere

RA BAP orca AK yore (1°S) ae Crirary falas sq sey t

Cae 18. aha yrs T BraTatacecwy qs

ama | RT/PV, ona RT,/PV.

Taterarsat 3084 aq Us TMZ | 3°49

a 3°424 acy 3 64

aaa 3°086 CHICATCA Tor 3°78

aaruraa | 3°06 wa 4°39

aracaeryt | 3°42 OTC FATA 4°12

SACS 3°42

ala youcsa wy fatey mea cee Fz ZA a, 267 Hi

vat | fafex mem cH at a 3'4-09 Frereiig At ae

QA CATA AA cA Sa GTA earaena wales Wf Hiss Az |

acxa Geel (The Boyle temperature): AeA

ana Geo (T:) PV-P anoreita eras fawos fagit PV -aew

falas zat PV ace P=01 faye faa 16 oa,

E*# | —(0 wee (204)



94 cets araaq—iadtioe otra

SMa Gra ears walsa (193)ce Vat ya Fwa TEM ATA,

RIV a
PV= Vob-P vee (205)

fara Ceo V-aq AIS WATS Sta *AEM Are,

py RT RTV +2

WV Jr V—b ~~ V—Dd)

aeaq T= 7, = aaa Gaul, Seq (a(PV)/aV = 0, aedte

(206)

7 uot 0

a yalys V—b oe yy
a RT» wap bE

a ryt (207)

aca fogos P=O0 zea V ara ye av, ea V—-b=V Ray

(207) as Aalsa1 cas ATSM AINA,

— 4T3= Ri (208)

(208) @ (200) as mates caves *TeR ATH,

Tp _27 _r= -o 375 (209)

AAR FA CM WA A sete SG Tela CHT

Ta: 7, Bqrncer am 3-09 at ame oleate CHE ak

wT 298-04 sess et GM CHR ua T, : T, BypTS

PIF AT | FSA CHM Als CH Say Ola eared aaleaa misses

CATS AK AT |

Vat SIT AT (The law of corresponding

States): Iq mca age on P, ase SAGA V ae aye
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Geo T-cH aarrca Alay, Ale GSA wae aie Seo area
TACHA AS SEPT FAN ATT |

P=rP, a4 pat

_ V_V=eV. 1 y=?

_ LT _T=0T, a T=

vw, % OF 8 yTeATZ ase e ale Baga aqem PV «ae

T amqaiaa aypro1 cacy PV, oe T, wat, fag PL V

a T aigaeata, Wat a, > oar 0-8 maizasate | og, > wae

O-<F CFIA MNMAT Aa AYSS ota (reduced pressure),

MTFs BtNSA (reduced volume) wa MAYFS Gas]

(reduced temperature) Ja 23 |

oy Ga earcaa amar PV oa T-09 Grave sa

AACA ATSA ATA,

(xP, +- af a] OP. -b)=ROT, + (210)

(198), (200) eas (202) ae aalteaq core ary V,, T, oa P,-aa

stat (210) ae Aateacl afaca PTeR ATI,

_ &ab

(at tasty: _|(365- b)= ony
a (x +=5}(86—-1)=80 (211)

OF ANFATE GIUTA AYSS WAlsae (reduced equation of

state) am zai aed cq oa Ura ealacaa Aalea cove

farts oF mlsqr HFS ST UIA |eAeP] HIF a, D are

ona-wae R alas af aaleac 7, ¢ wae 6 «8 Toate aiaaSaly

Smas wanna wei 7m, > aa O carey (211) ax aaleaq

STA PAPMUCATT FACT HONIG, FTA COMA AcaT Fo Gray BlaSz wae



96 Ce wraA—taaise vz

Sie Wet gor Gory frSarhey acai yea gis Gonna fates

MIM Ttaive ines areca adie fafSr asicHAA MESS ott eae

MPSS SHS] CF ECM SieHy AYSS TUSHS se BCA |

a faginns wy Gata YR (law of corresponding
States) 4 2H, F141 GAN BIR By GI] TN AA |

SIA ALPS Aalsa1 aay Bq at 7 aye ae O-anraq

fale oma ( aITg GAA a ola BPE) oF Cl TT ATOM

AH Sl CS CHM ATA CA MCBEHS Sa Ora eRTeCAA milsAd Aomye

Alot AT! G-Oa TA CHUTE wee (19) ae CaeTA

$-TTT CHON BA |

slaw 19. aya BaETA aA

minTe $-SAaA $-Aqery

CANT eT 0°4065 98'3

11- CHA 0°4061 98'4

| N-AtsA 0°4006 29°3

Us Fusq Fay 0°4030 28'3

faenzat eeio 04001 _ 29'3

ardaq CORICHTAIZU 04078 | OTS

DIMAF CHAS 0°40381 27°2

PCAC Te 0°4067 28°4

a = 0'08846 @=0°73-0°75

weil Gia eHaCHA was o aa b-ea aa fay

(Determination of the values of van der Waals’

constants a and b): “aterm Tater Onc Sia Ora

exrecna was a ae b-9a ata fade SH AA! GA WMT Beas

tate It] FN TAH |



TA 97

(i) aie wacea ata cites os Cre RHE a
[ (199), (200) 6 (202) ae asta }

RT, =24%, T= 82 eae Pi =a7’ “°~ TRB a6" |
Ok A Paryley cecs TSA ATA,

RT,= SP. wee vee (212)

aa a=27b*P,= ay Oe wee eee (213)

caTa MCAT Als CAT] T, wae ata ory P, aalberpreorna fata

eq AWA! Ware (212) @ (213) ae wAalkeary aera a wae

b-o4 WA SIA AA! a was b-oa wa Tatar a oF oatots

WAS BIBS AF |

(ii) Besta weet victy w*fAaScaaq ata celcss fates

DIRS CHA WCAT GKSTA Acyl Ges prema aaa ary ate a’ AH,

ORCA

,_ 1 faP _ (aPa! = B (orl, a Pal= (27) (214)

Sq VII earycra wlteare facor TS fara aaa Geers Aas

TAMS MASA ABABTAS BA ASM AT,

R7 a
P= 7) 773

| _ R eos eaea (2 => 4 (218)

r_ KR 1 a vePa! = 5 = 1. (P+ 4] (216)

zy 2,=TPal-P=TP|a'~7} eee (217)



98 cots awara—iattios orétz

a a=TPV* (o’-2} vs + (218)

(216) as Aas cUCH MEM AT,

V-b= 5

a1 b=V— pu eee (219)

aa oneta serra P,V, T oa a! afaaramy ear (218) @

(219) ax assay Bap a wae b-0% TH PRATT Fa ATA |

(ii) CHIT WTCAA ALANIS) Yous niitss Aen Ta,

p=-3 (25). vee wee (220)

(4) =-era(&) =-g - @an

Sra Gra enmcna alteane [ (193) ae aatear ] V-0a Aeancs

TAT CICA WAP eS FA ATM ATs,

eP\ ___RT_ |, 2a -(5 =o Ve (222)
(221) @ (222) ae adlearcs Ostia FF *MTeM ATA,

RT % =86«1 . (228)

=) ~7*= pr

Sy Vis GRACIA ANlsay ate (223) ae asleacy AI aN

a ob fafasnaet wan crea P, V, T oar B-oa am

ote ara fait FA06 BCA I

fale MAT CHAN TA a oR b-a9 TA CFT CS

Bases asascna Aer aaatsSe art See alaa Aecy a ae

b-03 WA BTA MTA | a ST OTA SRE aalsac BTA wait

wie



OG b-GA GBF 2

2

(P + Ee hag OEE TH SLO OST |

n'a
a Pra GA GFE AA BLT LIF |

WS A-0F MEH VT BIA X SATA” FS/aTy Be?

aelie Tyea-lewa” ay Bq"? ass

(V-nb)-0% GFF = BASHA OFF

T nb-04 NSF = SAAT OST = TAT OTS |

Beay G-aF oss = fara ay BqTM*

(1°10) ae oriasra sass maa a ae b-04 TA BTS TH I

Seats] 1°10. Spa ola eaeAA was a wae b

— ater 5

Taora” amr aq-* | fara ara qm?

RCI 0°245 2°67 X10

fafa 0°034 736

AACR TCA 1°38 3°94

BACT 1°32 3°12

S14q UIE BHT 3°60 4'98

RAAT (PIALG 3°8 4°]

SINCMT TA 40 3°6

Siete 4°4 5°6

Catiay 5°5 4°9

Facey 9°25 43

AAS CS WHAT 6°7 56

Buiend (i)3 50°C teem 110 am hq Oe aReros

area & fac ar ea ory FG ara, (i) am aa OF umes



100 cores araa—iaatiss rsx

are or oa; (ii) ale Sy OA BMVG Say Ora eae] ABileT

CA tT OR a 6 b-0% TA TA ANETTA 3°59 AMR fers" ats

ama Bq* @ 00427 fava ate ary ay |

[ stereren ( arenas ), 1959—aqine |

aia ot VMRwT sales exy=—44 1 Boa aes apie
n=110/44=2'5 ; omen V=5 fara; Saw T= 2738+ 50

=323°A. (i) aq UO aMau aly ref aT EA, wTATeT BT

P men ata P=nkT/V alter epra «=R-4a arm 0082

Taora arya twalt"* ary ery-* xacet,

p= 25 Xx 0082 x 323

~ 5

Gi) rq OF BNR seq Sa OIA ome Alea CITA

BUT Bay

(P+ 2 oa | - 1b) =nRT

_ "RT n*a

1 Pb Vy
25 X 0'082 X323 2°5* x3'59

~ §-25x00427 5°

= 13°54 —0°7975 = 12°74 arqwer |

Buieael (ii): ona ora eReAa Aler1 GA BCT waa

waste MICA Als Geo @ AlH oT AerCA 31°C aae 728 aAIEA

ata a aA a “ae b-aa aa fata qi R=0'08206 feo

argent fwat-> ara aqTM* | ( aI, 1955—safrs )

(212) @ (213) ax aster core

_RT, _ 7 R'T,*
b= SP aq a= 64 Pp

R,T, a P,-04 ATS WA WARA SCA MSM ATH,

0°08206 x (278 + 31) _
TER = 0104284 fa, far ory

= 13°24 aAqTeR |
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__ 27 X 0°08206°* x 304°

64 X 72'8 :

=3°607 atgaea facia? ana Bq"

wietefafa wateae (The Dieterici equation): 1899
aisics wiaictaia (C. Dieterici) spa seer asi aeonias

aaleas Soreaions saat | Seat OA eaeTAA aa feine STeaies

area was ByATas frery area peoigs feaca aeeTet sera

SUA | SI VTA GRACAT TUS MCHA THT OTe CHAI FICE

MCAT WAY OFLA Teg MAA AI cars asic MICH crarcea

Fee TATA BATS Bera Tey Srey Far Bra, Be nA AlIaST

BY ate mM waiyS aq acy Peete tea fag onelsy areca t

caraa Aalst wga Peoty “ie fogu cafes aca 1 yoae

AASA Tq Ate (classical distribution law) eat act

TAY GAL CHAICAA FICE ASS VAG VPACLA AM] VFB AA AN |

ale cra aatiaet aqnacaa atoiae fyote ate ats ar wey

ap AE at WAT AN 8 HACAA FE ASF MAS] BPM

ACH 72 OAL st, ZA, STATA (111) ae aataara BPs *Arem AWz,

No p-AmRT ve (224)

Ho

BIN GINA GAA ANRpNTSs Feary (224) ax waleay cect

ATSA JCA

mx a

P. — »-~A/RT wae Oop=? (225)

P optsraa eae P, mrraeaet SepaCTT SI, Belle BIN CTIGs

BIN, CHAT) ATCA TT CATA TQ Gos frariter Ursaise Tse

my PCS aio sta an AE-@ Aland A wm

ASB FT TH |

ONT OA CNA TA AsRSITA Bawa Aecmraal D trey sara

4 OF aT BA Sey NPT BTATA Alea MGT,

P(V —b)=RT



102 cele airma—fafiso ory

RT
1 Po=p-5 ae (226)

(225) ¢ (226) as ater asine sca oem Tz,

RT .
Fob e~4/RT eee (227)

SUSE Gna inate oF asleay MAT cH AFSC ecaTeN

wT ReMH wa wae 4 ores Gry frsaxit zeman oaibiata

(227) ax AMA SAG OSG Acceyat CAT BAT QAe SA Be

ATCA ATA, ,

| P= pe e-a/BIT ves (228)

a sis eqs, ictal wae arer sfafow i (228) ae Asteaeg

anata waEa a CVte fay mA SAS |

HT SICA MAST TAT YF cael aH way 7’ FT’-cwe geniawe Ba

MSA ATCA,

-W/RTV 4 @ _e 1 RTV (229)

_~ AT ao vegeaqq P= 7b Vw —) (230)

crag a Gaga V yaaa, wong VV —b)=V* 1 Fou

_ RT _ a -
~V=b V (231)

ot aiizay Sty UIA eRTACHA AMAT BHT! Way cel

AS CT FI SIC OIAivlata Ailsa 6 STA OIA GATACAA AAlsACA

CATA ACS QTCH AN I

wet neat ecatersls om UT eMeEAA
misacta ara Usibiaia Ateate oMcCAT CHC cATbTgiS caren |

Sq Oa emera wisaca ana oRiiain aleacia care

ate wae, ats yes (RT./PV.), ta Sao o ayes aaiteas

TTA SCA FN] HTAIHTA CATA ATA |
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afe qe ce UieCiah esas: fer Ses oer
wes VIdiotary Halters [ (228) ax ] arses Bea mem ara,

(2 —_ RT er 7URTV 4 RT a e URTV
NaV]o =~ —b)* V-bRTV*

__ &-P Pa _ _ a

- pooteT =? | pote]
(232)

(232) ae matBacs YAMA GST SA WABIAS Fea AEN) AT,

(Sa) __P __ i kes _ 2Pa
oV7}~ (V—b*) V—b\eV)], RTV*

oe oP

*RTP*\a] 2

=f l= RT rm} ‘Lenn

ata waargq (OP/aV)p oar (a°P/aV*)» GSAS CAA AAA ACA |

WSats (232) @ (233) ae aailsas cas eM AAA,

a

Vi.—b RTI, (284)
6% ep tee = A - (235)

VV, ~~ b)* RTV,°

(234) ae adteaarce (235) as AMSA BA SIT BA MT|SR CA,

VoV.—b= 9

mn V.=2b vee (236)

(234) ae aattgzaca 7-98 o% ata AACR TER ATA,

RT,= — = ser (237)

a T,==5 vee (238)
ARb



(239)

ASA ARH YMG AeA,

RT, a 1 4b%e*? 1 eo |PV, 4b % a = 9@ =3°695 --- (240)

way Basi T,: otitis means Voom qT 3a

eM ITH, |

_ RIV , ~a/RTV caePV =75~e (241)

Pax Ceo (241) qe aateaace piety wes ANAS Fer

TSA ATF,

xen) -[(F, RT _ RIV C e-amer
— (aby

R TV. oO mr 2 oe
+ p= y RTV®? AP] (242)

aaa Cec, wie gq ceorm PV-P cea fager fey aa

PY -acHy GAA *Ahew aT wT [APV)/oPle=0 zeal fag

(eV /oP)r Fae O AA At Weare (242) ae mleay care

ATM ANCA,

RT3 RT3V RT3 a

V—b WV —b)+V—bRT ww °

ame _ Vi, a Te
1 pap 75 tRT Vv]?

a VV RIs
7 RT. ~i—b 1, Tr 7up%?

a b ~ (248)
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aaa Geeta P ya ay, oie V yg cata ae V—bSy.

Toate

Ta= 55 vs (244)

(238) 6 (244) a aitaans ostas sca oem ATE,

Tp_ 4. |7 = 40 vee (245)

MPSS AMSA 2 SMa oA |emetaa alsar cars HERS
aitea faftrt ator wy vais Sanya sta CET

oem AT,

_ ROT. | -atrereraP = > e ‘ROT .@ ¢ * ee (246)

are Te t= P/P,, d6=V/V, ae O=T/T.1 (236), (238)

@ (239) a Hatear cere orgy V,, T, oae P93 ata (246) ae

AMT AAA MER A,

26—1°°
9.2

2] m(26-—-1)=0.c vee (247)

oF ANF VioiatA ANSI cars ae Baara APPS Aslsae |

SMT WA SGAACAT AYSS ASAI MA OF AYSS Altea

CLES BAA GIQIA AT AST AWA! BSA Sa Ors |earacna

AMAIA ATA TIAA ANAS NCAT CH ALAS AAA

aa at waielata astray core ony V, aas RT./PV,-98

TT Matera WT AATEC Qh aay 3.4-9% yas Frertiig AA

T/T -o8 Sa oabaTeTa TT 2°98-94 COCR BAS CATT |

aA Batt apg naleatnys s sfauin wiles
(The Clausius eqaution) ¢ #fram (R. Clausius) mix

BIA Cl ANFA BST FCAT G1 2A,

[P+ apc |Y-Y=RT 1+ (248)

TE
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C at wae ola Ura emer atteaa a/V*-07 aa

aun a/T(V + C)* naar Fara Bra ak CA SHA OTA GATECAA

IF a HA b-aF WH sve aly Ceol-insa WA TN Fa 2A,

BAA BAA Beye Cso-gSq BI a-cH GKMA BlTPs wT

faa fota @ yacaa oeerealt arcana stat i fag a aslkpaca orale

wae eae (a, b, C eae R) rar mintss fas cers alteaaic

qOX Slo amPiST AeA MG 1 aaa Hk TARTS Me

AACA TAT |

@tacecenS «wittea (The Berthelot equation) ¢

atacevas (D. Berthelot, 1899) @ aieq ae saa oT

iy Siise fete cei Tota Heater ora ma a/V*-99 afaas

afTV* wat | BA AF aT Bq MCAT sy Sta Ailsa MTyTA

TfavoaA TS |

(P+ +70] (V-b)=RT (249)

Ansa Bar tela aaceend Sa Ailsa waa

Scat | STA ACS STASA ATMA TM Tales Graey b-aF Wy Bea

AAT YT CSA GAA BAST AMAT! cacecvo-sieaAy cT-

Aa aaa feta O°4 Geom as aq fata sear wae GAA

mle oraSA V, OF MASAA Hay | «Sate SIT ATS

=— V. eee eeebay (250)

ateaa P,, V3 7, maa mas a ae R-& alogtrs Fn

aA Sta Ws

a= P,V,* T, s+ (251)

, _ 32 PV, a LeATR =9 TF (252)

aTacacane Aatpa (249) a18-cF os TS CT ATE,

PV =RT+Pb— 79,402, + (258)TV * Tp
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ab/TV" yar care TENA acs GoM FN aa eae a/TV og

V-aa aaa RT/P aaara sacar (253) ax aaltsqe cers oem

aT,

PV=RT+Pb- Ae 1 (954)

Pb aP=RT|1+5 ape |

— b a eerT[1+4 +5(2 - 55 3) | (255)

(250), (252) @ (251) ae aaleas care ong b, a wax R-94% TWA

(255) ae Aateqc AACA ATeM ATT,

PV=RT 3 Pe 9T, 16P,.V.°7,*
4 ‘30PY,

9\° T2 1

(39) pare *tt |
_ 9 PT,

RT [1+ 99: P, {1- ets} | (256)
Ot AMPA aacacans Asa! psy Sesre oF alsa wWaez17

SI Yas SM FI Mem saat aAtiae orm scr ak aaa

ACIS |

AAA Bas! 7,3 AWacaens adtearse fea Gears orev

WOH MABIAS BA ASA ATA,

aPV)] _ 9 5 {1 -& |
[ eP Jr 128 P 1- (257)

aaa Georg (6(PV)/aP],=0,

. _ 6T, 8

eas 1— Ti =(Q

qf 8 = 6 = 9°45 (258)

CHA] AICHE CA mat sire T ,/T ata 2°98 -08 core OR ATA CTT FT



108 cers azATAa—iadtios oz

MYFS WTSI s P=P,, V=oV, wax T=0T,
qareat (256) ae waltsat cacy MATER ATH,

noP,V, =ROT, srl 8 t (1-8)

Bforalie Bibb]
7 n= 2 25, al - 5) wee (259)

ek altszeg mem ANTI CF MY BI APS
AMSA | SCAT TSR OF ANTAL cmcPO BART AIBA AT *TeA

1H |

Ale wasayEs (249) ae alters cove oTeRl ATH,

fea Geers V-94 Acs aAsieS Fea TSAI ATE,

oP\ RT 2a . |(3),> ~(V—bp T TP (261)
a°P _ 2RT 6aee (8h) agree ae (262)

army ata waar (0P/oV), a (a°P/aV"), Gort FT TA,

wBweaq (261) @ (262) ae Altea cave rte aT,

RT, — Ya

(V;—b) TV, (263)
RT, _ 8a

OIE (264)
(V.— b)* — TV ,*

(268) ae aslteaece (264) ae Asiteat BN SIA SCI MEM AW,

ol,
V—.—b= “3

a V,=3b vee wee (265)

(263) ag mates V,-0% Set iAH ATem are, |
RT,’= 8a ves bes (266)

~ 2b



ate Sra et aeikea era,

__ AT, a

P75 TV
7 7 1 a

RT, V,—b RTjV;

a P, _1 ax27b

RT, 2b 8ax9b?

1 3
2b 8b

1=5; v vee (267)

RT, 8b_ 8 oon :
PV, =36~ 3 267 288)

qsar RT,/PV-9a WA SA GA SMA @ sAMacacens-

AMPA CHCA GET TA I

ata Beaty watts wilsads aes oma oan

MM FTA Sy Bite wasyzia asteay geotas eras wana

etry ((H. K. Onnes, 1901) aatias areray asfteacey Say

FN 2a |

PV =RT [1 +P) + + a ecces ] eee (269)

B(T), C(T) sets cera CPara BHF OT QYTAF APA

facta, cola sets feat west (virial coefficients) 7m BA |

OR ANAT BARA BCA SLM Por AEM ATH |

chica Sate << Sica wears

(Gas Densities and Molecular Weights)

aintcwa Saeq (Gas density)3 Mt WY TKS ass

MARA WMA SA Alan! Teg WTA MAST SI SC Cwsry
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Corq insaela gens faite sry e Ceo em aa way fide

FACS BA |

Stas ean faq an alse Acs NM-MS FARIA

SI FA! . HAMA TAY OSE 5c G GFA 16°00 wm Za!

erate wag (Normal density) 3 «a elated fasta amas

SAF LQ MAA Nate UAQ A sei ase fra xz OC Cao

45° armen anys 76 CTR. Tae BIN Os fala BRCMA

ATA | |

Hate aay (Limiting density): @Mm ONC aaTF

Gay ale SaTq Ge aay A cay GeorA @ pica way iadx Fa

BH AI HT MAI STAT ANPACIT AANA A TAH AeONiys

Stl aaa aay fons a zal fee aso ome cH UMN

MAA FMI ATS T TENA Bef acta alla Awa oF

AON SA] CIOS TA 1 APS AWCAA BIA ACT ANS] AP Fea

AON SA I WT MGA WA SUF Jn aT AA VWF

(limiting density) |

Cl GAYA PMCS] AL AVS LCA cA Haay ase Ceo «

BTM AS TT HY MCHA Aloe BrNSA acy 22414 fora = yware

Oa TIE p ICA,

M =n Wass Cay ARPA p AA ANTE TAT 0,-F

ARTA | BSay

,_ M vee
Po’ Doi (271)

(271) ae aiteay apa farts Bias cay aise ae wae ASF

STH Say OF Wiss Say WIAA FA ACA acy |

winef wipae cece fapsfea ey acetua (Correction
for deviation from ideal behaviour): warm 7

CHINA NSH SIL NCAA CHC ALTE TERTA Bower sicy frale
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TW MAA AST VAG AT EF aa share eae ose Gay
p tate Sara HT SS Bey pe (Lipo) CHU AMINS aa
TACT OS TAG ATSM AA | OC Hore cra MCAT Gg ANOTA BAS

ain Py, Ps, Py +++ BETS BTM TGC ViUV.V, “+ Behe
_9_, @IZH, VIR SA wal aay aca P, sic PY. Py, 5m Py?

P, BU 5 z ete | TACT AER BAR atssere arare

a1 ReNe fale omer aay Way os arq aT OTC Sacra Beyer

pew (P,) alg ma mem wae, aa, crac aa aay

p Ba PP | pat e aI aq Ae ese oS aT ThE SAE
oO oO

Pot FATT BA | AAT

erate wy p= 5%, (P, or)

OA ALTE TF p, = pyr
0” oO

Sas Po= ex Bis (272)

SNITCH BTM aaa Bay fade ecq ore PV ,/PV, am

1 Fa ANTE TY p, mem avai fee P, weer sit Tena

VR ae PT ek Brae arerwora PV ,-aa aim fade

01 ASA AA ocarpera PV aa am fayaine als aqarat

TAA FA ATA

SU RAI AWNCAA CHU CAN ATA CH GB WHA SLAA cars

er oa PY @ P-99 ay oats aaatatas werd fama |

ret cuts sa pren fates PV -atace P-aa fates aren

Fa ate ory caace PV we fy zine Fr Cel CANS CULT

PV oa at fade am zat et aq (272) ae aalteaca since

p-OF TT ATT FN TA |
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wins meaay ome cea PV-arma ortes afzaéa

(PVo—-PV PV 08 an P aaoSs TH | - SATE

PV.—PWV,BP, (278)

FMIMSE PIF ACH TT TA AAAS] OHS (compressibi-

lity coefficient) 1 (273) ae maleaa cars oem ara,

PVo=P.V, (1+AP;) cas (274)

corgie ea gis quae om P, wae Pics PV ma fate acl

FLATT SN AA «MASTS OTA AH BAYT AcaA,

PV o=PVAt+A)

PV, 1 .

q PWV. 1+A (278)
ASAe ANTS TIT 0, OA VAM TAT p-CA AY AMF ATGICA,

—, —2. vee

A att aera p, Tada FN Icy aae Gag (271) Ae Aatea BAAIA

amcaa srafas aay M7 fears BN aca |

Aay eo Sia lA SACHA AR FAs Spay O14 eNepp-ag
AMSAT CACH ATSM ATA,

PV -—bP + abvo y*
atogg ab/V* aries Gorm wa aa a/V oe V-e RT/P

Qa Atogiars Ber WEN Awa,

aP
PY - bP + pp=RT

= RT

= _ aP1 PV=RT+bP ‘Rt
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_ b a=RT[1+P( 2 - pom )]

=RT(1+AP] eee (277)

ant A= a7— pepe = ppl 1— por se © (978RT R'*T* R BRT )

aia wae P, ae CSA ee

P,= T.= 8a 5

ap AA fe SRE
P,__@ | Q7Rb_ R

TOM = 375** Ba 8b’
RT,

V = BP. 2 sae (279)

QTRT.b _27 RT, RT,

ae = B “P, ~ 8P,

_ 29 R°T,”
=64° pi (280)

(278) as aaiteaces a ae b-ag oF Way AACA MEM AE,

_1 fT, ae T, -A=1 Js s[1-2 (281)

PV =RT. zeara (277) ae aaiteare PV, TM St FH

TSM AA,

PV, _RT -
PV v =p7(lt+ AP.)= 1+AP, (282)

P ax V-99 mfas oma P, on V, ain mat P, a

TWA LA SAA

PYV,e ves 283pppaita | (283)

ASA po =p ha = (1 +A) vee (284)
PV,

8
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(211) ae aileaa aaa A aecet Tafa ywar (284) ae

aMsar pica 1 agen een am arias oraey V agra

tes core RT-0F Aa AA! ASA Beige ea Aa,

M=pV =p,RT

= pRT(1+A) ve (285)

ot mileay Uys Bias ea Tea FN AANA |

eras can facy—faeg males . arise coy facaa
ay UM MAA AMAR AWA FU GAN A ATEN AAI

Gog ser aA OF a Me em oc! = M arias eaq-

fare cory TCT g ana lace ara By Aken 2 ata g/M 1 n-93

at aq BM or aitea] PV =nRT-cs ataca eR ae,

— 9PV= wet

M= gRT _g KT

1 PV VP

— P, vee=p RT (286)

CIA p= MAA wE=g/V.

Boer prea (PO) p/P-94 aa Grace ara ARs Ureiqs

eum faq Fa ANCA, FIA CACHE ase MAY PV =nRT

AMNFA4 CAC SCAT | «| SelTe

M= (4) RT Le (287)

(o/P), werent iads tm asa ani fg (o/P)-ce P-a7

Taras INT FCT CA CHA MTER ATH SIF BAS SCT MPTSICA

( ade Boyer oa ) p/P-aa amy tata tu art p/P-P ae

CAM CHER AMAA VSR La FA AST LAL AAT CH

p/P-P art aaatates BT GAT CHU AWARTIA CHATT F aies

ata (p/P), tata Fn AST!
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o& relare oretas eo fatcar Ahaha sere otefs sen xa |

fates Grora ale giv onncna amiae coq M, wae M, A

wae aera P, 6 P, oct Sera We ass ZH, STATA (286) ae

AMFA VACA AEM ATH,

or69h
O'766-

P/p—> oOafS \

O 760+ ~~

o757++(7p) 0

0'754 ! ! i
0°2 06

bt (OHbaReMT) —

fom 1:25. spteatiaal tor tate wry faety

—M, pT

—a = =M,= pt

M,_P,
wee Moe P. (288)

ala faulr ra stacey ca Stara MM, =321 yeas Pi oa P,

fats aca VM, fafa am acai feg M,-aa facts ma aise

ST, Fa ors Bef MTA AeA BWR Fal SCA |

aie P, oa Py, ya aaa ore M-03 inate aq Hise RCA I

BeTE

u~ (Pt) 80
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(P,/P.)o WM ena aE Bea steratie P,/P,-07 TA ITH |
a& valere oreize eaa fafa alate ott ctefe an zat
later ore P,/P, aqore tada aca ore P, a P,-aa faordics

SIT FCA Cl CTY MGM AT CHR CHC PT BT MMS Aw Pacey

CH cans Ogre ax, we za P,/P,-98 share aa (P,/P,), |

sltaa day ately (Measurement of gas density) s

cacata otefS (Regnault’s method): cauta (H. V.
Regnault, 1845) raters aecq ars orreaiehrs wait afarsra

BUSA CHAR NPS SY Coy SA GA! WS oy @ GVA uF

CMAMF MASTS FA GaN FI ZHI aAloMwA ea Fast ATA

PATA GIT ACT aie APT CMAP Bo FN Gl GA Bey

MISIAiTS 6 curacsa Gry aay acry alow-giae sre

CA 2H Ca ATA FAA awege I cay eo mAs

CHACSA GASTAA AN ACSIA WT AAA AIS -Aceta

SH BAl STH Os MyMeCA Beraihe arr ok Aroest yas

(BIG TA, SU ST ace Cem] SM are «osetia CAAT corey

MA FN FS Sea wer fen 10 taoraa srertig fay

AMIS CNS Gay WMiqseo TEA SA MAGIA ONnacsa

AVIA wae Al cea waters omcra say iaicaa we

ary facrcaa sraraiia orazea fare cmase Waza FA TA |

MASS CUAFA SI COLF SS crassa Sa ae Tacx wicAra

wa fais FU TA QR OF SAF ANAT BAST BWA GIN Fra

omtararain SPSH @ BICT WIAA IAT MSR AA Beene

CHACSA GOT CUT IPS cwracsa Gey ay lacy Bela CA CUT

OR AA GCF AMPH GHA Arq WY AW SIT Fra

cnreacea Brac lain Bq Sa |

oefs (Volumeter method): «& afore

cama (E. W. Morley, 1895) smi ait ones coq aa

Ga) ory A ona cars wT Sta fag ma AiG Gectra alew

SMS MAS care StS ara carat tela smal orcaa eRARTA
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CHS MCHA Gorey TAT BIT AR CTeHACTH SS ANETINCTA CUTS

STNCAA BIN CHCA CFT |

ga (P. A. Guye, 1904) o& oraiva Gate area scaq

feta aera O Geom Bare BASRA orace on SIS seq Brer

NICHT | CAMA A TAS CAA Fea fara wais acer afew cara

TAVTACHA ACN SCAT SAT 1 TACHA LS ae OCA ACHAT

fafa aca Tacniae scaa ean fata sca ae coecea CTT ETA

CUTE MCA STA TAATA SCAT |

UCAA GACH CUMACHA MAST FN Str Seq aatsersreliy GHory

@ SICA TAY ATER AA |

vasl sig *efS (Buoyancy microbalance

method): @apa-cx as ame (R. Whytlaw-Gray,

W. Ramsay, 1910) aren smears say Tame a ok water

AST BAT 1 GF walors Hey aA Tace wa] FA ATA weg

GACGA AlSF TT ATM AA aay wale oF wats WIPST

WIGS Gl oF waters MaQS sa ye wsiqfas |

of AH ae 8 cH. WASNT ati aqwr-onay Ae

~< [He
fom 1-26. wae Geiger ( BR A-cat )

LZ

u

Shere B-ay asas yar cen 2! Byer waaay eit

cae C-aa areca age 1 C ae Aa 4S CHER OF 1 GAMCeT

aa D-er are B oabm ye ope wicer Ae (EE) wa

AGS asi oF Aura lace efee Byers mal 2 caer

3 catsintrr anataters 8 core 10 caiciatra m4 ais acta

TM Vas erm BN eA! swat Geel fale aren APT wae
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fale oe IR MTA TIT Fai of SM ata ser Aas

MMT FN TH l SAAT Cl MAA TA TIM AeA CHT WATT

ata itt AMT TM act Fa aA ated A crreete

Gra Cow ace ate C cova ane vings asic 41h face aracw

met at" Stis seq aaa fale F fags cotter Se oF

SHIG BACT TH FN TAL GS AIH MAT IN CHA CTEM 2A |

THCCF YAN WMT Br UT ass oa fac yta Fz

awl FN LAGI OTM CY COM Bal ale “ie oT ACERT

P, 9% P, ea, Trace ok fafert orer mgiba GAT WAT ACA I

areas fos

(Determination of Vapour Density)

Sart wae al athera are ore ment alles aceaTAe GIA
wea faptea afar aot caf ca ot Tera aT fae aca

send foe onaiae ean fata em ar all Oraias ead STAN

air frlerat Sar ATONE MIS BIQWSG FAl «Gf AA ACMA VIASAT

V Qa ae TAY p 204,

= 79,
mV

wigs saq fata gay Gorn zeaa Tata asteqiis aaa

SF] BHI

_gRT.
M PV

aret Saw iaitaa scree rate face a Sq Se |

gai *efS (Dumas’ method): gm (J. B. A. Dumas,

1826) orators sabes an ete odes off eat Fm aa

SUA CHAE CSM BH1 ak cnasva oASA corgis 250 4

catcincta 1 a curacea osiacs otis care fein ae eH 1 Ok

sore Ahr eta 1 OSS TA TH FT MA cass sl
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fave Crore Sag tn zat Bessy Ben ober a
qe come FSONTCA coce ere 20° cafe arn eal ASR |

omnis AA Aloe aT caTeEA TE ATES FM BAS

Fa Sor es cass Gay Fn eal aa crasioa TE

AeA FC TRSN Al MT cers Weer acs cusses Ste Bea

fom 1:27. atermay fafcrs oe Gata

ey FUAAI May SA cara WI Ay fer GA aH

ATMA AMAT BCA TOMY CUMACFA CHAT CHT WHY CUMPMCFA ery

ame faca Tea Gam TEA SM LA! IM AMicaTiaeTCA cH GEM

ZA GMa GPS aciiiaocay ALA or AA CHTATAA

MAST CMALFA ACT CA Mifaa Se ACA STA eam cas IRA Fal

RA i asora AT Gayla wre zema anda sag oates ear

ARCA TETT FA ATA |

epasta otefs (Hofmann’s method): zrana (A. W.

Hofmann, 1868) *eters aera fadcaa ae ats Bent offal

CAA MA TH! ase Glowe calor os SAT HEM BA |

eats mena AIT IMA! TAMAS ose genes

ANCA AT SAAT SM ATL ak Tacs maryd aso maT

Sq Soret Bem FN Tal BT Aa fag AAT TTTH

OMS Owl Wa ase aaa AM GAS acy! GF BAAR

OTS eS BoE WALA TTT TT MTT FA BH, VOM TOIT

Seo] Tar CH LEM ATSC AIA SAA SMT Bt CTSA

SH ae ATBACS Arcariasra ACT TMT ATG FAC AA TORT
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ACH TMT MATA TMT Geo Trcy Sore aCe ATA CAT OCCTT

APS GAT ACK Aen Ariss Ta aac CS ACA SH VO

AAA SH SET CT AA «MATS TSO) AeA STS ayer Ty

— OAL MAMA SCA ACA oaalas WASAS

=p TA TSA THT OT, DAS, TATA

aq Sa Aagiag Rate ema aeaay 3

CMTS Gary Ace lay FA ANT |

RPI THs Garry aes ae

: FT CIN, VAS BT GFTHA! GA Brey

HCAS CAT Cag fates AA STA

aenaye ok males fate sm aa

RPI HSCS GAS] 100°C-aa ales ace

AACA AMG Sa AOTATA VcaTeTy

Ra

<— fexa atata refs (Victor Meyer’s
method): fees sata (1878) raters

AHI MAT AMF ALT! Bay ek

ARS ALE WIGS TA 1 VI oF alors

far 1-28. atrreny faery BT MA BAA ARISTS ATS Ty VCH

BS LRAT Va SBS WOAH |

fess waa aca ame 75 cabotaora ut aae 1 af citotsra

SET CHOPAMG asi AA Wea Fal ZAI Aces Tacos

TBC] CATO AeA ala 1 AA Craincse ose iaefserey acs t

fataacera fac cece cn wale wait wrataite oncaa Ace aTet

Rl MACS ass CAT GTeM AAI OR GaAcAA POA obera

BT ATS SALA POTS VOPR] VIS 20° caf ea seca esr

TATA qos mfaeera seq wae alscr TCA STA MAA ACT ToT

aq eat felt Wa acer TX TH FN BAt SMTA NAT

Sart Sx ecart sat Cane ales sq ase ce aex

feea saa Tee Bay Fai aM Gey cea Br Wwe

ae eriaa ee, wor fog oie arg fein inc ore
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cata ay fae Jac arena fan amt cara ac seq
OT FT AAS MN TAN Seat wae Be sag any scavE

aA TA FM Bi as AAR area felt yess en ec ombera
oT RIS Sat onies af wah cE aren feota piece

“em 1 Wher VATA GT wa eae Uris Saal Lens

om ta Sa inde seq area caret opts waren oa iafa am

for 1°29. array faery oy feta atatcra TH

MF | Tsale aca Caner “iow ATA Bl ACS acoA IA

BTS TN GA CAST PRCOL ATA TTT TaQG] aTA-CA TN MPAA

ACI HEM Al ay Teale ava sca alay Tears WA AHA

VITA caIeteTA Age waa Teltew aca, BA Aretaa Teter

SUT YC AA CAAA Te MY Bel Sal Vea

acra aces Tawa face Sart Ae OA AAVWAST ATF ACH

Soraa es coe Out a aes ctr | fasts acera yea Ais io

HAL TANG AT OS AACS ACMA ACTA TN ALIAS Fa AAI
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GE WA MAC GAT CAF ey Wes MAA ANT! BAST

TMA ATA MH] AAS ACI CAT MANAF Alea AHPSS Bcot Ger

OI MAA cach Scar GA oF cHeaTA aes, aTATM ava Teora ©

ARCA SIN GF ATA | «STN CHM AA Acaiaorca | cateita Gee

See cen LH esiaeicay AAA | STA STATS FIN SoPTAS |

AY AAT FN AA AH AMcalavrcay SIM cacy AA Prseily GIST

SMA ACMA Clay AWA Tacs AeA «aha Sey Ale Gacera waiaar

AS FT TH SST STA AM Awe Ale aA TA A PIG Gacea AHH

ae fess aaa aay 4 Acq TAta tac OTA, Sra faa ACH

TM ATE ST SATA MATS AA Ae MANIC Het ACA |

ancatiacrea are ott P, ancmiistra ateo Gael 2°C, ace

TN worniae aga aaa V, eC Geum aely aca ora f vas

AIS Sara SA g aa aca, oratas ea M ara,

Ma GROR+) ggg
(i (290)

atq sia Poo ety arena ora f falatsora may wace ae V,

Ga CAPoTACTA MSTH TIM BA ae K-cH fava TESA asTH AIP

aa 2a (R =0'082), staca

ys = 0.082 X 760 x 1000(273 + fg

(P—f)V.

_6232000738-+1)9 | 7

~ (P=fyV (291)

Cwrigad: wait fess sara ordtera O'0578 ara catr ace

oats FH Cl MTA AY AAS Fea SIA BAST 15°C Geer ©

760 fatatacra argores area Sora Hea Facet Za 356 fatetacrs |

cataica orige wa infa tat (R=62360 fa.ia., fafa. sam,

Twat"? any aq"*, 15°C-9 eeite acest Or 12°7 fafa. 1)

CON Bea, g = Aq SA =0'0578 ana ;

-V =a Masa = 35'6 Taleievra ;
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T =%19y Gee] = 273+ 15 =288°4 «

P=aryprm = 750 1.13, Te ;

f=15°C Geers aely aca bret = 12'7 fa. fa. -

aa R=62360 fa.fe., fafa. onay, foot * ara aq

facta M = arias ear t

tesa aaa *aters,

— 9R(273 +t)
M (P—f)V

_0°0578 x 62360 x 288

(750 — 12.7) x 35.6

wareifas ater (Abnormal vapour density) s

arrays iafcay Atal BIeises awa CA ATA MTEM AA TACHA TI

BSA AS cen wma fats wy sm cH APS Breas

GRY COMP CAM LA, STAT CHACHA FT SA! | BTR BUT

SIN Ce CA AMTS Yio Frac aan BASlaso orn AH t

semis wistfas seegsta (molecular association) was favtats

Stat-facatera (thermal dissociation) |

Sistas Aegty s ana agqins aq qT CIge Ty

SUF CMT RAI cary sy Seem Aeqins ay fecad

TPA CAAT CAA WTSN AT Cl xa, Beem P,O,,,

P,O,, As,O, 6 Sb,O,; arenguaqz Al,Cl,, Al,Br, ¢

Fe,Cl, 1 Gam weias ater tact wen 8 seyierr Ay

AG IH AWA a CA BAA Aa Vgqes alate gal ATA

BTR AQAA FSMAGA WIA WCW AT CCH Cre AA A

agyia (HF), facaca aa t n-aa ng ate 6, fag ales Ceore

N-OA We BOT AA, MLE CHCHUT AAAST Sy Ase AA! APOATCAA

‘ee Gora anes aniaw wae site emnfacwr acer feqions wee

CSy TITY AAT CUTS AAT FA AAI GF SHEA Beyer

ALIS ara aerRca (CH ,COOH), was (HCOOH), 1

= 39°55.
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stat facatewa (Thermal dissociation): «cea
MATS THAT Cis THY BM] ST A) «Sao star

ALA ALT AHIAY FICS MCF Ae oF TA IT ais alg aT

faeoTeT eal Gee ahaa AN AN ae UTE Bayi

facatiers 20S Oe wae crags aed facaies xR OU s

o8 fararaa a Geyternai set aes stor sary froth

falas aim alacnios aq aise eat ate wat A ag n aes

B age facaiias xx, Sac |

Az nB

n Age Baga ATyian ask one avw onca, orara fate owmnde

aS tA! «wae fates Seo (f°) aft facatera wee

(degree of dissociation) a 33, Siam sizenias sya AT

a l—a sa Baga ae aca no! Bde Terr araiss 1 TET

afras aie agrem ae l-atna nm 1+(n—l)at

V, ate orgs one Ba, SIR Tera wales BACT BF

V, oe facecaa wa oasa V, ea [1+(—Da] Vt

Vt =1+(n—1)a te ‘ (292)
Vo

FacaTeaa 4 @ CA BICAHS TAG Ai TA AMPH, po MAX p,

CCA ( AAG MAGA WCW USMS ) MEM AWA

Po =14+(n—l)a
P:

— Po~ Pt _ ves7 Oe on — 1) (293)

(298) ae asiteacer srara faaaa wee a fate Fm at

p, “aber SITS TAT AR p, igs Bess TT! pp

AUMTATS BMH APS CLL Mem AA! Away As

MAA TCH SCATKS TIF THN Ie |

ss Faget aft fer SreeTy MOI «SH CRC BIT TOCA F
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facarercaa 94 @ Mica oI Ait Sere] P, war P, ox, orem, hee
CIV ACY WE 6 Fer Bernissy xa,

WSaT # =1+(n—l)a (294)

ek Alter Mpiere facet Bes Talay Sa. aT |

TACHA SH SST] oe pty Sorta Goss faSerfer Aware

acai Bee Taira Ceora @ Gren iain SavS AI ZAR SIMA

Beary FM VA A SAT 1 TyTOA STH FACS Aq |

ym (J. B. A. Dumas, 1836) sem eres ecaa ce enteatfaata

CINzcer aT ATE Sige arermacer urds oH I

AAT sical iSR Caen TA se A Gey ware Bncaiaay

CarTaracwa aren facatfars xx, sefe

NH,Cl @ NH,+HCL.

AMF CUB cH Bose cx ase opremninay sake wq7

Taare Beet ie Bq oem aA Pol facmiaw arr BAST

FTSS fay Aca, Ver Tey BLS Aq Wcariaay aeraerwa
TaCRTSRAT BA cA Ale anenfam 6 ecg GARG aA

fou 1:30. eotcatfaata catattcex wtei-facater

Seory xT Sl mat ATM aiaTs Bea corarey (L. Pebal, 1862) wae

et (K. Than, 1864)1 rn amentaas CHINAS ATCO

ane ait crea ci titans omer enpte SABA HI BTAG
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TMMCAT APTS Migs 1 Geony wpemiaga Mass es ATH TT

RH GF MAS ATH CT AlAs Ad, BUT WANS MOA
agis att sat! Bales am Uctesorsd Beceem

curartowa otfaane cater Rca, PSA CHS MTA BCI UTS |

aretivn crane fae sib wer cre ye By

ANH AH OSS Aas laches We TATA CUMAG @ FAA

CHUICHTAIRCOA CRUE |

N,O, = 2NO,

PCl, # PCI,+Cl,

ais CHCA *ATSM ACA,

op Po ht (295)
Pt

aig facarercas We MPAA CTA MAIS TN AH, GACT THMAY

VAST WIT) BAI po=p,[(1+(m—1)a] Zeawa nn ale

1 SH CRA po =p, WA | Gat Ot Tecate Za,

OHI 2 H,+I,

TACHS GIA = AAMETATA BT FT COME! Ca

WASCaA PASSA Siv-facaracwa su a safetias cares

HAL WSSt ASS TA Gl male AM Vs Fa AT I

Hg,Cl, = HgCl,+Hg.

Guten (i) 2 101°C Geer akan Gimkoa uratss
array 24°2 sce Tacarert Gee FS Arq

N,O,-949 wea aay 921 Forme wigs anrcoites

— _ Poh: 46-242 21.8qqy=46 | Wear Tacaray Sey o a, 49 549

=0'901. wete NO, 90°1% facntes |

Baten (ii): mdbetereta Seors PCI, 4°25% facniew

RCH Dcmiws OHI Y BS ACT Pp
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PCI ,-a8 Bates aa = 208'5.

NSF Aerayy = 10425.

o = Tavera Bes = 4°25% = 00425.

—_Po __104°25 _104°25
FEAR CT AMMA Oe = Ts = 74 00496 ~ 10498

= 100.

enfefe=as epatasent

1. oF fat macaiais csi ap ome oat CFC S

Bren oe fara fates nr arn xe sey Cee Pea ary a

orca ptt since 10° fafa. oma am zat ataatoe Bag

ws fafatacra nie Caras Tyree ears Fz |

[ 3°538x10"* J

2. eats ort supra of esis ve omar ort siata O'C

Seon 76 X107° fafa. em zat afaaiée one ate falter

amen Stas uyasen fet Fz | [ 2°689 x 10** J

3 sat Caos @ Sen Blac Bea My VicaCNA Ts

TIATA FF I [ 46180 ca.fa./cr. J

A. gar BASE @ Bret Brsfcra ay aaicacra aise Tey Fal |

A =39°94, onaa-aqe = 13'6 o1./4. cH. 488 g = 981 oa.ia. /ca*.
[ 41800 ota./or. J

8 97°C Seors tale BeAr ny Aefcacns aise PEATE

eq QTC eae 1 agra Bre oe Fabra faleracaa Ce Tee

ufee ( aratace ) fgara Fa |

[ 1°332 x 10° orta./cr. ; 36°387 7. 1

6. 27°C sec wae ealge one wats ored mr Anca

1 aa ated saree ort ea 1 ae! way a CT OTA aaTe

srt nr Boa Q am afad sarc care ort ae 15 ARON

inare warrown fame eas (i) A ae Boar BMITE Cert

O48 (ii) oat Sacra A wae B-oF 1G FIT | (1:4,2:1]
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7. are 10 am Satairs sory seayier sey 20%-07

cn 10 fa./or, 50%-0er can 30 fa./or eae 30%-04 an

40 ta. /or. 1 seraa 1G aac VT ae UIA AANA 1G

nore shee ( oret ) feord Bz t

[80°82 fa./or. ; 4°75 10" ort J

8, oad om fae SaTIT SFA 20 SIT AAI AA
woe 80 orn Biscay oie | Taesica aa oT 1 ae! @

free Ratu @ Uiacecna orefers prt fond Fa |

[ 0°8 agrem ; 0°2 ayNCR |

9. away ua ats eH eA faa wae fac uiscernd

ATMHAS BCS OF CE] ANT ALT! ost sag as faery eis

ANAtTAS LOG BS AIA AAC ? [ 19. 29 fa. 20°4 ca. ]

10. A wae B-99 oeaiese say ere 1 ae 1°05. ait

ated otocary aay fart 150-4. cr. A aaa amine aH ce

aaa & onloncaa ae fern B-ot te oraea arias aca fon

TI I [ 1463 «. co. |

11. «ait ya fecaa ae fren 135 crcee aera Taine oTaeA

Sacer iasAa! Wb! aT BIg ast GAT By vsip

amcaa fasaaca gay a acy 236 onset Teor maiz

wings ea TeATT BF | [ 97°8 | |

12. wait freci. ceca 6 wlacey 2:1 oraeiag

BAS Sites ace! ase alge nibAaT ae fer a fae

AN TIN TA alates sca alas omcaa aAgio Ts zrq ?

[H, :0,=8:1]

13. cuncm @ att Geos @ sien 3 wae Bisa core

2QONST SlaTT MTOM AA wae Os FA fers Te TH ass

Oasy Wien oat oranges Bierce aso ara ais zo

acy 2°4 fatto wae 72 falas aaa went evenaa aise

CUA Gay Ae SAS TANCCS TFT FOS Clay BLE SH

ISAT FF I [ 48 ; 83°33% ]
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14. 25°C 677 ais. oem aise SCAT APES] 6 wre
aererca 2°01 x 10°* ocr eae 1.3827 n./fe. | a Ceara 6 BIEn

eiacacta (i) 1 Tere, (ii) Aes aA wR (iii) ate fatatetra
are crave Aacda aren fee a1 [ (i) 1023 107° ania. ;

(ii) 2°967 X 107° ca.fa. ; (iii) 5-427 X10" J

15. 493°9°K Seem n-wda arE=7.4010-° a.
a.ia.-* att @ Gao n-waes ae aa fone sq

TART IF OIE VCS ALA VTS TT WITT Bz!

[ 1301 x 10-7 c.fa. ]

16. 1980°C Geer acura anise ory ByTS 1°33 1

Q Swarm wees Pea ore 6 Pear CASA UTaas SrMize

infa Sq oye SMe Tia e Foca awe waa (a) eas

er | [ 83061 n./arr aq ;

63061 4n./ata aq ; 3°061 Fn. fwat"* ara BQ” J

17. wat Seer © oer OFF SHASTais ye crs 4 wax

B anes sere 6 wie aa yt df ae Boat ase

Spa 1 Caracal sys fay Fa | [ 0°25 ]

18. fea erent wreicaa oieaiee or 0'075 Fn./n./eal ae

or artes ear 40 1 TCA ost aq Fale wag oe ? [1]

19. faara ae sts FMA OE TMG MAA CH SIA

Ula eae was a ae b-9% TA FemRTA 360 wae 0'0428 |

250°A Seo use faba area 5 at Bq Fa UE BMW

afew acer (i) aref omcna aaleas Baa ae (11) ST OTA

eneraa adler opicd Ges 511 Ta Fa |

[ 102°5 arent ; 40°4 aren J

20. 31°C Geom 66:0 am aha OR aww BAVA

1980 fata amr orm ee ata? (2=3'61 ayRen-in.*/ama.

aq® wae b = 0'0428 fa. /ara aq ) | [ 17°45 aqren |

91. 40°C deem 6 fers arreca Brae 2 ae Bq THR CecAT

SI Sia UA enema wiea1 epic fer Fa! a=1°38

9 .
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argren-fay.*/ata aq", b=0'0394 fa./ara aq, R=0'0821 fa.

arqren/ar a4 | [ 10°25 agree |

99. asic mcnt Sia Gra enCTA wae b-a% aA 4°42 Xx

107° fa. fara iq @ maa gi aan CHE oePTA SS STETaTIE

OAS MCA ? [ 1886 X 107° cits. J

23. Sia UIA eRtecAa aster cit oe TA ST NCAA

aig Ges e@ aie ory ser B81C aa 728 ayTEA

R=0'08206 fa. em. feat? am aq? a GI UA eRe

eqs a Ot b-0F TA AH FF | [ 3°607 - 0°04284 |

24, —80°C Seora 270%. GH. MASA WAG OF ITT BY

SiMcaAA SIN FS Ara? Biscay Ate or =—49°7 aATyNER ;

aig Gam =154°4°K wae aie MAST = 0'0744 Ta. /ara ay I

[ 38°67 aryrent |

25. O°C Geora fafer sien ase ape scat wae fay s—

Bim 1 0°67 0°33 ATTA

Ieqy 3°6444 2°4220 1°2074 an. /Ter.

MAGA Bisse ay ATT Fz I [ 82°81 ]

26. O°C Geora fates oa CO, omens aay fag s—

BIN ( ATYPTSeT ) 1/3 1/2 9/3 i=

way ( on./fa. ) 0°6565 0°9850 1315 1°977

ATS ay THIS BIW FrqA CO,-aa Galas ea fons Fa |

[ 43°96 |

27. O11 am ania face Tota srara oabera 755 fa. fa.

BIC ae 18°C Geore 46°36 §. GH. MPT TEM CHT! «ak NTA

RCA MHA TT HIT STN BA alana areas ears fla

aq! 18°C Geer aelty arg bra = 15 fafa. | [ 58°45 J]

98. 280°C Geum ati ae acm fre Gag em zat

gu fates ole isc sq orem cm (i) 1064 ana

Treracer 1°25 Tata. Sate 4°36 fa. fer. are ae (ii) 1°503 ant
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faeace 2°42 fale. wae ose 3°54 fafa are aker 1 Tereay arery

6 Care areeertia ware fae Bz I |

[ py =01123 2n./ta.fa. ; p, =0°459 n./iata. J

29. 70°C 6 755 fa.fa. orem 0°492 ona aa intros

Sey mem crt 241 fafa: ak Sag & NCAA STN

VIaIs eae @ Tecra ep tents Fa { 57°35 ; 0°591 |]

80. 300°C wae 710 fa.ta. stem PCI,, PCI, ax Cl,-0

85% fates: of wary 2°00 at PCl,-ar ame UAT

SST? GR acs ref omens ara aca Fat = 893 fe. ia. |

81. 45 aa PCl,-ce wd aites aq 250°C wae

1 argrer orem 1°7 Tera aren oem crt «ok Ceara Taree

aes fara sat = (PCI, = 208) [ 0°825 }

32. 200°C wae 1°22 argnen sea PCI, aet PCI, ¢

Cl,-a 42% facafess: PCI,, PCl, wae Cl,-aa oneiae

SUT IQ Selas TATE Tawa ara > [ 0408 ; 0'296 ; 0'296

exe 0'499 wTeAA ; 0'361 eeay ; 0'361 Soa |

33. 15°C Geom a4aq OF ame mera arg 1°72 X

10°* "Ret BT OTE TTAors Brees my ata 15°C Ceara

oq, 740 fata. ore aa (i) mG Terry. (11) Ae BWA ae

(iil) AeaG Ae ais a. cH. ate case fata sa 1

[ i) 0°96 X 107° aafa. ; (ii) 8°08 * 107° as. ;s

| (iii) 6°04 X10°* J

34. 18°C Geom am mnqnet os gaa fac irafaies
wa tem crt §=60°006 ca.fa. once Bakes yit Sta Sq

waynes 4°43 ; seq anaté 2-12 107° ca.fa. ; Sera Tay 1°205,

araera TIE O'999. wicSerncan Awa aA Tos FF!

[73x 10** J



fasia Siesta

StrsifSfaai ( Thermodynamics )

Stas] FHS SIA PNA

(The First Law and Thermochemistry )

fafeu etsta “fe (Different forms of energy): am

Cora ATM BA I Crantetaura TeaaIE Tey CTA aI Ty S

Seaea AC Maas FHS TAA Bad | Waa A

aera sieay Ronsacsse Sreoalsiania wens faaa facaca facaon

aman fates cen Tatom aeta “hea aerr ae ara CaTA

asa aia oan tele aife, ace Urgra inise fash afer,

Ces aaa Sta atfes, ascaq fate aie, ecsa fatne “ier

reise wes wai we cafes wfe, arfae afer,

cores aife, fonfe acts viene eer cena! cms
Tana ANAT Ase “hey Bq osasa ewe Wiss

TAG BCH

afeq aaa (Units of energy): fe am aaa eats
uf UT] Sie Cacs Ahew ata wea sive *fAafes wai Atq |
sme ase ate cota acme faatfay, an cafece fan

aca Guafecs, aonifas ace aifes se een ata) air
qa Fae aces ferara face Gey aq] x, CIA FS Fe w

etq Fl-a4 Aaa |

TAwoCAT NSW cxvs Bi aA a alas qq ca @ TACT

UMA AMT! vy TM wr Saxcah/aq® ee mls"

ASM Bea MH aa ml*t- 721 Se caag ate, wer «eA

am aq omi*t* i a. om. . aae ofNied ase BA

aa-caiciacra cree?) «8 water apias am ett |

A. 0. CH. AFF WI ARF AT CAT! OF CAT 7 as
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catetaora are ora fen Sacer cat are a OE as Of «ier

qG oss HM, Sstyfa vets 10° anf 1 grees wx 4184 aa

1 ayetaa Aare |

Bixifes Re (Thermodynamic system): tera
ANTS GVMCF OFT Bomss TEM (system) Wei Reaiv

aaa ena fasta (boundary) «an frafas eet ot oifacitn

eniccs anos watercier ete stifaeitfes (surroundings)

CE YAS MOY Ay Tey |e Cry minnhcss Aw CHA

orontae frm aS xa a Se TeNre Yeslpe (isolated)
INA! Ay Tem mMignhtea aeligs ce aTATST TICS

AA TM! Tart Saq aqecat n aieiay qr Tenis yor

WIA (open system) aI Gl AN WH VAs ASS WM

(closed system) 3m 23 |

aa vem Wf ance aera cots yuat crate a Biga

TM BYST FN AWA BLA] MAP] Ta] BYSAA Fa Az |

Taraa woraagy faleo ar eracay Tene ash Rive UTEH

(state of a system) Oats gyi vem weg asada

ate fata tn are ate araies 6 ry VTE SN as «= Wecery

fame Brg cs migaSala Peto (parameter) aa fates

Ra St TRTOMMF WMIC-BCIWS (state function) an xa t

cara secera facicatay winced vaca an cary oiiaTey

mT wor 2 nec SASS Atay (thermodynamic equi-

librium) Waal GM Tem srafss amy atsiss are

yeas Sie (thermal), atrtafas (chemical) ae atfas

(mechanical) Ara @era |

etea “fe (Internal energy): zea ( cama sige,
TNs, olys weis) watafers cm nem @ sie oH

Ss Ase hyn fe ana: of aie germ siemies

wag Goa faSaeitr, afte oF mie TEMA ATE-UCwT I

area atace of yore Ean foes am acai faite acgiv-

Tahre cara sarin sem orintos fate oH sry P,
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ome VY oe Gea T1 acm a wana gio ginérera

aaha Rena were coq ye Peiwancrm Gory irs

RCI ASA

E=f(P,T)=9P,V)=V,T) - (1)

GEE BASE VIB TecAA ATTA Ais OFF BI! ASA cory

TSO USA Ais Sa VIA BWIyEa SRI (single-

valued) Bcrrs 204 |

am ret A upg cere B UTE cattewete ataates
RS ma fey ag aaa cama Ae Baayen

B

fou 2°1

waniss feloaormpe Gara frst, wear ate BRT

E-o3 aq AMS cai wea aiasa lal wee Aate

GIs a aa, Oren tes afaaéa E,—E,=AE vara ate
Rt) ok waa Uiowd aineea (GEN satel farers (perfect

or exact differential) ace |

Tecrs Siaa ifaascaa seer Cres Mier ainsSa G1 ASAT

wren sife omeia awatfae 44 (extensive property)! —

wifen frerel yao wirnfefeeta een asi (The law

of conservation of energy and the first law of

Thermodynamics) s “iga fasren 3g Spa, APTS HANH

a1 ef wai ata an, cara aifen fafaara eee oifrate wets

cata “fe item ata ok bree ase mabe wa uk
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THSTCER CHIT Divers TH FT AH AL Bee lewA Sey Se

MA BIT By ter ae ea ait rH MSM A AFA GVIR AISA

maqie arate! ofea form Ae oriafeiana sey AE I

at HF Ta CAS SIM FN AA, Aaa, CHA FUStFS

soca wed wfeq cfm sas 7m Cota TEM 6 SIA

onfaonfices fafers =f wae ade faucigfen werd
aifeos otfxarte fares |

aifes \¢ Sa (Energy and mass): “fee Sy wage

waa Tagig sor area afaas sfea oigéta ace feeate-

Sra “laa falqacre ATVAy AANA GF AEM AA! we AT SAA

wage ote E-ay aig aq mc*; c= UASH CTI

MMTSPSICA,

E=mc* “ (2)

ak AIGA wilayes zema wa Srmnfefama sey AW frpTa

—FlTT AUSSS Terry sae aia ( asz oars ) oF wus

IS MTA |

eifsast fem (Reversible process) $ cq TeAcy aqy
BIG cas fala saga waaqhoe sara om foe faodtoeres fewhy

BIW CF ay pag afaiss sq aa ontanhis aly arates

WIT MY BW BA anew wiagsars eifeasl wafzasa
(reversible change) «ay aaa fpmics eifees) farm

(reversible process) JM 231 Osi OS WH BIA WNC

AISI AAAI FSI VA cars mma: saalss eC CA

taismrag aac wae 7, PV, oT, Pi V,) sem

cata Raa ot P,-07 farraice ae PaCle CHUA AF OF ATLA WIASAA

MSGS MATEY Tors oF MATa TI Fe AA,

aay cata ww, = P(V,—V,)

y3

aa felt cet w= , PaPV 1
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Quy WARS Aine seq sales werga iste Ba Fre

ASA FIA, |

aeqery w, =P (V,—V,)

oxy feelers We = . PdV \

MALT MASE APY ety LIA 1 FRSA oe ca se,

amTSrt, w=w,—-w,=P(V,—-V,)+P(V,—-V,)

=(P,—P,)\V,—-V;)

ore facie, w =w,—w,’
Vs WV.

=| PdV+ | PdV=0
Vi. Va

P,—P, wrtanlV,—-V, wat pena seq ofeara te

BC ATIT! GF WN VN BH ANA aleas ea Teale

Mass UIQ my are mans or qsay ay zalal ASA

at giant waforeti feg fosters aie me AT LENA

CUM AWA Cl TCA Aecn acy misses asiss UP ay

RAE | Awa Ok afem afeqet: fet cam wlaTy

ABFGSSLT AGS TSH GAT Al Way cata oifeast
faral Mca Mica werlseica AUS Sas ECA AA BM
sans *ttfanfaced ace MaNIcAe Basie otcta Atay
Sata UTSeq |

Sit, str oe wtga “fe (Heat, work and internal
energy)’ CH TCT GA AAT Fac Cla saa Ate Bla

NT! ATE Cay Rear emraiaige tare ise mem aa! Ate

Sq Alaa SIN AcHICNA Br Mer «tea gta dE wae aa se

Sw SH, SAH ACT A AACA

6qg=dE +8w . (8)

d- 4 d-am uiogg afaasa crate a8 | bg was Sw aard fevers

m ema 6 ( d Fa) BIA SM TI FRE Mina CHC,

q=s4E+w oe (4)
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A Fe *Aiaascra AS Mita Tecra cwer P ore dV. oteare

wiaey Bat wer aa aa (6w) PdV-0F AMA Bal «SAR

MA NACA CRUE,

$5q=dE+PdV ae (5)

OAL FW AlATSUAA CHC,

q=4E+PsV ves (6)

masta Se wweta ofsasa (Isothermal and

adiabatic changes): *faaétaq waa aera Gan hea

ara ainacatoce aaethtr faa (isothermal change)

am zy at ofaaéa T wae pear, dT =0 2a!

TCAT MAlATSA GIN-ATBiaSs STATA Tora, Tete MATSCAA AIH

TAA GCAA VYSACTT WE A TD Taq cacy STN fais sa A aI

ara, ataaSaie xcq WHS (adiabatic) 1 weerity wfaaéeaa

1S dqg=01

eifeas} fasata we Ste (Work obtained in a rever-
sible process): «a apie nears aay Baga T Oso

V, orrea care V, arasa ore aisael ora aonias Facet

Co Fe Alem Aly Sl eas SM awa Aca TS |

1 MS Teweyt We waMAA oy Pi seca ules”, (dV)

Sasagte wry Terra wea om P arm atop_ (dP)

alam say 204, wee oT ea P—dP i ok aloR_ eas aa

ae dw RA,

dw=(P—dP)dV=PdV—dPdV .-.- (7)

atopa dPdV mace PdV-9% Gara YR FN AA! VA

dw=PdV cee (8)

Voce Vy, Mas ornare ae ce ate w aca PdV omAaRT

wae ulaey ata cima: PeV sewa fatto of rears

OIL GIA AC WSlIsey asi Srnlss AM Aaa asa dV



era aan favere 1 cacecn PdV aitraseea carecera isaes

MSH] ATH,

w= . Pav ve (9)

arnt arte seta ce PV =nRT (n=aa aq-aeen ) Zea

P-9% Maas NRT /V crn aa = zSATe

w=nRT| o-=nRT ln be vee (10)

qa AA Byatt eq Casa V./V,=—P,/P, rex,

w=nRT In < vee (11)

Sacea ATSrta aeiSeaaa win ort, Belle sree Tey ocy |

CB

w=P( dV=PV,-V,)=PAV + (19)
VP.

wofeast Sict wef amin sem aaoria epnay wre

ECA MCAT STS ore siacn P, FN cate MA. WAST HS BTS

cra VV, AA) AS Se w,, BC

nmRT nRi=P(V,-V,)= P| -"5

aera wr [PazPs eta] (12a)
STS lerAA Aa Be w= nRT In5s

2

=aRT In E fae] nRT| Pa —

(13)

arn (P,—-P,)/P, <1.
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FSI wW,— Ww, = NRT oo _ Pp 5]
P, a

=nRT(P,-P,)(3-—p]

=nRT(P,-P,)/P,P, (14)

P,>P, 2A W,— Wy, ATAMRS MTGE AeA, Udre Aanacazy

W,>W,, TI! BSaIw,, adie afeqet faa na sree xq

ATH |

Vries s lO as sq UR uM sn BEA 25°C

Seca afsast « wasn ora 5 ya aren aa Fa

US BMG MACs Bef oT aca oe sre fata sa | rates or

25 AQAA Ve OTT BIN FS Bq ?

n=10/44; V,=5V,; T=213+25=298K ;

R=8314x10" arf/feat/ara aq |

w= uRT In 52 =2308nRT log 5"

_ 2°303 x 10 x 8'314 x 10° x 298
44

=9°063 x 10° arf

qa ou P,=PV/V,=25XV,/5V,=5 aqaen

wien SIN OT Caaetefat = (Heat content or

Enthalpy): Seq GN CAM Tera SxnAiss Bewws |

ace Ha tri oN eal as Ava mais

H=E+PV vee (15)

E, P ox V 4a are Bd eq sal BATS AR

MGR STH,

dH=dE+PdV+VdP vee (16)

dE, dV aa dP acexe surg favens gem dH-6 asics qard

log 5
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Tacers KT 1 SCH CATA Tee Srntas af H aq ase BTE-

SHS | MSA MISA AA ST SIME CHT Tee AweATNS VT

haa ier dP =0, oar

(dH)»=dE+PdV vee (17)

A AL MPAs Ten ss ote wrt Sg=dE+PdV (5)

yom (dH)p=84p vee (18)

wee Taree CHITA Tee she ote SIN A Terry BIA SIT

ate Aare | | |
orm Tex omen dV=O0 zea (5) ag aaitear core

MGM ATH,

dq, =(dE), vee (19)

Cp—Cys alt dg afaara wimaRcta BCT AF ATT BY ANCAA

Can dT ain ate one, Sart safes Srpaiged aM

( 56 as aH AAT) Bp,

_ 69 p bg
Cp= — dT AI Cy — aT eee (20)

(18), (19) @ (20) aya aster aga aiera aes ATE,

Cp= (2r) ar Cy= (er Ls (21)

E=}(V, T) rem,

dE = (2 ). av + (27) dT

et

at Cp— Cr = (Sr). - (Gr 7,

“(ear I~ ler,

a
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(22) ae aaitens core ere (AE /dT) p-08 Tt AACR Mem ATH,

_c.=plV)\ , (eF\ (VvCe—Cy Per), * (or), (or.

GEA]
wiTscay Siz watya afea frSahepsi (Dependence

of internal energy on volume) : ga (J. P. Joule, 1844)

HS FCAT Cl CHA MPA LT STAG SAC SIN AIS TM Ales

za 1 Tolq eae Doyss-ATTS CNG) HTN RIS TE APT

CACMAF CIT 1 HBTS SH STA AY BAH BAT QA Bway

APA FAT | OOPS WC CHAT MT CHAN ATA CA ATYSTS corercaa

SPT CX MigI ETT OTA IAPEN ceacea Geo fey cas mina

aia me | ome oF aferara Alea oRkS 41 AS SIT g=0 BHI

AMIS) Bl FA @ eMAcaa ase Se Sesra Araiy welsy

areo eat feg ma ae uref ancaa srereiig aH ok melas

SEI AANA! «ACT Brel MCHA CHU OFA FM ALT BI

BI wna cea g=O Bal Am ware ena MATA

Taras ZeMT Me w=O wal Beary amy AAA Aaleaa

VTA VTsa tea aa AE =O Arqal Wear sarerf mcywaq coca

AE ade E arascaa Gra tases aca mi aiefte

°F - Le
eV 7 (25)

Sef NCAA SATA CH AMY ALA Alea cars SECA

TSA AIA,
q=w - -» (26)

Breet CAA CTA (24) Ae AasAq caCH MEM ATCA,

-C,= 7Cu—Cy=P{oa) (27)

tg PV=RT xema PlaV /aT)p=R wai Basar are

NCAA CPC,

Crp—Cy=R ee “++ (28)
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ater weety eta P,V, T-oa sttavifas
aes (P, V,T relations in the adiabatic expansion of

a gas): afeqet Horie ara CRU Ce NCTA Gal

(5) ae wats cece MTS ATH,

adE=-—PdV ( 4 6g=0 ) tee (29)

orf omcna ceca dE/dT=C,, adie dE=C,dT zens,

C dT = —PdV vee nee (30) °

or ama aga cata P=RT/V Zexs,

aT __k av __Cp—Cy dV
T CF V Cy V

=-(¥-I) 95 (y=CrICy)

a dlnT = —(y—1) dlnv vee (31)

ANPIAS BA ATEN AZ,

In T=—(y-1) nV +894

a] In T +in V?-'= gaa

a InTV 7 = paz

arefre TV 1-1 = gaa ‘++ (82)

MTA Wel = TA Ceo! So MAST aac 7,, V, ¢

T,, Vig SA,

TV =T Ve ose (33)

(82) ag aeiiea T-aq sizes PV/R aiaca a R A

AB CA-BLM TCT CACY ATSA ATA,

PV | pyy-s

R

ql PYyrt= eee eve (34)

= PIF
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mas Ts e A IN eC Bey aerPN P,, VL e P,, V,

QM,

PVJ=PV. vee ere (35)

(32) @ (84) ae asleance aniqge eta oTeR ATF,

TP*-*" =a, ade T,P 7" =T,P (86)

wesha eifaria Stes sncaa eeoria ana cw,
AMT AA CMF AEN AWA, Sw=—dE |

oraef omcna ceca dE =C dT enn,

bw = —CydT (37)

Cy Gea-faacors wa T, cers T, es Ben afaasert wen
(37) a8 aleare AatsleTse seq oem ara, PRS sTaCA

a Be

w=—C,(T,—T,) (38)

VASA AST aga Bre

Fa

wf Pay £0
Paonia sara cea PV’=eas=K (uaa) eas

P=K/[V" wai woaq Peoria aaa Bre Bz,

_ V3 aVe 1 mae

w=| °K FAT KV ry

= A 1-7 7” oT
iy LK "—KV,'*

=ja[ Pv ev -PVyVy"
_PV,—PV,
— 1=¥ (40)
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Sl“ StS (Thermochemistry)

fafarm Stet (Heat of reaction): arming fata

am wy Ges T cnias Hl & iaieaa CIN CES RA UF

wircatet fafarai (exothermic reaction) aa @ fara

BIA Cnias ez wicse Giaiter fafapani (endothermic reaction)

qm Ba! cia aaralae fafrara set ca SIN aigtea GA OH

FABIO NOCATA BCMA Gey aAlzaScry Aly re ASS BASA

ject wsaien afaacaa an aeiés: 4H 7 AE Geom

Cure fGen frst e fas Geom ca ariaias fefem

Aas Acar As TaieM AUC SI TEA HT CIA CMA BA

Q APTA 2 TALAA AIT GICKT GI ACwHesa Bhat ANT TA Lae

Q wren orem gest 2 falera fawretcr fafera wit

(heat of reaction at constant pressure) 7 Gil ate Gm

CES TA GAC STAN SIA Be WTS BI, FCA fafem wre

ATI ATi PGCE Gryaet fatwa cea faiem ory AH

MATIS AQ SToeaot Wheres cae AH acwrqs eq = SaTaryAy

25°C aor

C (#) +0, (an)= CO, (9m) + 94°05 facaranaia

[(@)=aha, OM =m]! oF iskeT Cy CEs REA

fatem sin AH = — 94°05 fecereiata aca |

fas Cass 6 HS MAST IA ATAtAs fale Aeao se

aed fate aeatcra tains yom ce SIT CAN FCI Oe BAER

Q Teva ATT Ber fe oermeceq gler AN ae ok GBA

wfaq gtacee 2 fatemra fares etrere fafaral St (heat of

reaction at constant volume) am aqi ate 4E UH AM

F3l ZA |

AH ete AE-o% HOG WHE S sarily fairer coca, fea

BIC

dH =dE+PdV ree (41)

axe afaaeera an AH = AE + Pav. vee (42)
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fafea For Sepa ae= An ae HPT oTPRERA Utes

ore V am, area ge 4V=VAn tt) caer (42) ae

AMSA I,

AH =AE+PV an vee (43)

magions amet aca fact, PV= RT RAL CCR

AH =4E+RTAn wee (44)

An ara aaa ATA eA PA ape Aaa ahe Te

FAG RI GAA A Sorra cara gaya waascrsy Fo VIASAT

alaaey yt abt a Rear fears Cera wat aca CRI

afer set ile spears ataaéy m a 4H « AE

OFS Aq |

Gwieat: 50°C Geom faca fatrara cea 4H ¢ 4E-03

aCe Tey Tyhy Bq

2H ,S (am) + SO, (m)=35S (*)+2H,O (8)!

gary An=O0+0-—-2—-1= —3.

4H =4E4+ RTAn= AE + 1°98(273 + 50)( — 3)

= AE —1919 sata

AH — AE = —1919 sparta 1

mI Six (Heat of formation): faWo Geo e

BIC ANT BPA ASS Healy TaeTA SA AF ATT BY CHa

aia SS SIA Be SAA Sierra cA gra TU (4H) ses A caters

ALISA Sl Te BAL WM BI TCS oA ewes ATTA

CFG] G6 1 WAH ST Ae Sida GC SALMA CHU TYAS SIN

CIora BES ATS catamyt 25°C Ges wae 1 aqaen out

21] BAG AA Seay sida eae Ulster @ sq oF UwMewo7F

MTT ,

C (4) +O, (m)=CO, (an) +9405 fecarenafa |

10
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MF BW TE UMS mca ae st AH = —94'05

Tocmanetia | talerary aeaerast aayier ome ate orate

ATA ACH SLA AVA Srocs Slats Aq Git sen zz

SNAG 21. 25°C Caos ana Aeaoy STA—iacrsnaia ara wy”

cayt AH cayst AH cayst AH

HF (i) | -645 | N,O (m)| + 197/CH, (am) - 17°89

HCI (#1) | - 22°06} NO (a) | + 216/C,H, (a) |- 20:24

HBr (271) | - 86 | HNO,(@)| - 42 | C,H, (an) {+ 12:56

HI(a) | + 5°9 |NaOH(#)| -102 |CH, (an) |+ 54°23

H,O(%) | -68:32| KOH (%) | -102 | C,H, (8) + 11:7

H,S (ai) | - 53 | FeO(#) | - 643 |CH,OH(s) |- 57-0

NH, (%71)| —11°03 | Fe,O, (#)| -195 |C,H,OH(s) |- 563

SO, (#m) | -70:09 | NaGl(@) | — 98°3 |C,sH4,0,, (%)|—- 533-4

KCI (®) | -1043| (acre)

wea Stet (Heat of combustion): aq citra aecy

wire fatacr Uiaaecan Sa FMA CI BMG @ Gey Coat az 1

ace WaT Aa Tae CesT 6 aT on AF OTT BI TA

caters ef ACTA BCT CH SIN-MiATST AA OF S AltA a

Cass WER Stans wea wim falem wed AMA, BTT

tateas Tecra Tacaor catena ae ara By race aq wae fafa

ara wan faim 25°C Geos

CH, (sm) +20, (m)=CO, (m)+2H,0O (8),

4H = — 212. 8 f#. ap. |

/

ot fairs crn ae casita facewa 727 wit 25°C
Cray xq — 212'8 facenraneta 1
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wWieas 2. BHC Cau way SrI—iacranaig ant wy"

cay AH cara aH

C,H, (4m) | -372'8 C.H,OH (8) | - 3267

C,H, (a1) | -530°6 CH,COOH (%)| - 207°0

C,H, (an) | -337:3 C,H, (8) — 781°0

C,H, (mM) | -310°5] CoH; (8) — 12282

CH,OH(s)| -173-6| ° ( areetfar )

eta St (Heat of neutralisation): oof act

IF MT GAS ATA OF MTT FHF BAT ITN SAAT VOM

NAA CMG BCAA SMA cl Ja WS ors wnitacea a wWracsa

ayy Stan 2H! cena jane Cevsa ele uninu-via

as Tara we Si aie ash ea caqa 25°C Geom

& cA la unas ccm cla sas am seins samy

ATUL WMI CIN zA-13'7 fermanaiat wa say oF cy

Cid WAG I Cle BAS STA A FSa BAAS esa FS Talera

Mb AtSsrwca

H*+OH-=11,0.

BC ALCHA SMT SIN OAR TH I

HCl+ NaOH = NaCi1+H,O

a (H*+Cl)+(Na* +OH-)=(Nat+Cl)+H,O

a H*+OH-=H,O.

BM SAS T wl WAST SMT SIN BLBIBS BT LAI

OF FAY OR CA Bl STAG 3 wl wage anes facies asry

STAT FC CES SION Ose FacMEATA SA WIGS LH |

Rttcpicwcata St (Heat of hydrogenation) :

Tatts ont 6 Grom Cr CmyS cate as a AT HEMd
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RUSCH NAT BOM TNA GG BN Vie cl WwW We Ss

& icra 2 area etecpiceceta Stet an za Sra

25°C Seer 6 ars SIN contmiiery MCAT SICRTCHC TA SIM

AH = ~—29°6 Tacareratz |

, we -Stt (Heat of solution)’ wF am Bq wT AMF

ditca dia 1000 ara grace aatee 2a Sat crn ara ce BateAaa

fafery ora SCN SICA CA ATH AS Gl oF VA MI FAC HAA

ofaata staat meen ect AH cacy ata wae es ota OF AH HAF

alts RH t 1000 aa mts BIT CAIN FI FAH A CTR

AAT VICK SICA CA Ba ACG SF wale mma cA aT BIA

AM TM Sy Farr Was Hae Sit (integral heat of

solution) *Tem aq! cla as MH m ata Bq at 1000

at BACs BalSS VATA Bra Aly Sica Stera Ba za 4H, SAA

Fos FI Stat Acq AH /m |

TAMG NPTUA CFT HAC ASS MIASTA AF aT VY wy sib

alae Gera wtheo Sacer SAA SAA CA Ala LG SKF A CITA

& gary facers wae St (differential heat of solution)

TT BA I

QE MT HY MITA CTIA TAT GIF CAA FCA QF MPT CAF

HHT METH ATTA SATA BCT MMA Sem A Wa Io Crs &

A AAs ATS] StH (integral heat of dilution) a

OAR TATEG APCHA CHAT BACT FFAG VASA GF ATA HY BAF CAT

BAMA BA BCMA Gea cH Aa AG ws & aaa facers MAYS)

Sit (differential heat of dilution) 7!

wir-atarafas = yAyS (Thermochemical laws) :

areata @ aa (A. L. Lavoisier, P. S. Laplace,

1780)-07 a: fafee Bewta cota cance calc fafae

SACS cH *fsate| Stet facw Era, cater cacs @ caltt_ etafen
nace Ss He orfgate Stet Vgw acq of aE Comistama
ACT HAA MYLATGTS TTA | BTA ATT CHT CANA ACA FATA

Cee win face ae ontae Ur Be ci BH, Slat
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catrioce areca catcer Tale Bea yerara cater cece calaiecs Aeceias

wea fag aryis aie orem aa wae Sl sem apaa mfaergt aca |

ASAT G AACA ACS Atay fase sea oem aa, tite

pea @ Geer cea fafeaa falem wis 4H xm fae faents

falrara fate sir aca —AH 1 Gare,

CH, (m) +20, (am) =CO, (m)+2H,0 (8)

4H, °c = — 212°80 fe. an.

CO, (@m)+2H,O (s)=CH, (am)+ 20, (m)

AH , 9 = 212'80 fF. Fn. 1

cay (G. H. Hess, 1840)<0n firey wiriaafe Wasi:
MASE C OTE UPB] FS oar cam Talem warila Avs cs,

Tl BUSTA Qsiies Sera AAS cars, ane lafem sry ask aca

ok WAS aed AAA wares wai AH cq vera eases

eam wage Gora fvéa stat wema araee 6 ony wag

CURE att were, asa AH (farm st je ost asra

CRAM ACA ASS! MyM FAI Ara TAHA TS I

25°C tara were aber ona Sieferaa serge

wit (AH, 09) MOM AA — 32.8 Tacaraaia, aete

C,H, (am) +H,(m) = C,H, (m), 4H = — 32'8 fe. an.

ate Ces Ziefa @ Brana orate aa latte wear SI

agra — 337°3 facnanaia @ —372'8 Tererapata wae Sat

aA Aba TIN — 68'3 Tacenaneata were

Gi) C,H, @m)+30, (m)=2CO, (m)+2H,0 (8)

AH = —887°3 fs. a1.

(ii) C,H, (@m) +340, (m)=2CO, (m)+3H,0 (8)

AH = — 372'8 fe. an.

aa (iii) H, (m)+40, (m)=H,O (8)

AH = —68'3 fs. an.

(ii) Tafearce faenteera fee ( aneatcna-arery

Wasa ACMA ) ASM ATA (iv) 8
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(iv) 2CO, (m)+38H,O (8) =C,H,(m) + 340,(m)

AH =872'8 ts. sn. 1

eaq (i), (iii) @ (iv) Tateaeas cart sca MTemM ATH,

C,H, (m)+H, (m)=C,H, (m), 4H = — 3373

— 68°3 + 372°8= — 32'8 Ts. sn. |

TSM SR T ocaH ca paheres Tats Is A CFA,

Bofacia xcEaCTA SIT 25°C Ges —32°8 facarenata

RCT 1 GT TN CAA ALA Alosw) CATA ATE |

Ara AE qa Sr-Maias falraragces steniatsyers

CU FN AW! A Bey wesw latacaon aa Gam Talerara STA

ACA MATS ATAIN Bea fata sn ATs |

wirAt-atatafaes sttaq] (Thermochemical calculations) :

careers falgm GIy, Aoy CIN sete fata sara Ga GrATA

ATS FMW VCAA FM BAL Aqoy GIy seroma ina Savw Act

caters aa wage face at! Cl cata Cast etate

SIU CAMILA Gicey SCS HT A A) FO
CAtcara tery AIC SIH SA AIGA SCAT ANT ACT |

Varied (i): QC Bewn saa cates wT SIA

(4H) —781'0 faceranafa: ott Secor nila aa oF

UMLG G SIA HAA Aeqoy ora aerewy —94'05 aaey —68'32

fecaraneaia 1 25°C Cas saat caaiawa aay sin Tats

aq |

TA Fal As, 25°C Geer Say alana aoq oa 4H =

O f%. Sl. 1 Crem Bee,

C,H, (2) +740. (am) = 6CO, (m)+3H,O (8)

+781°0 fs. an.

fatrara Sea tecea Stet fens FAA TEM IC,

dines, ce ures Stx= O+ 0 ( afacecrs cata ar)

= Q i. Fn.
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GIANT, GIG UIA SIA = — 6 x 94'05 — 3 X 683+ 781°0

=11°8 fs. 7.

qiMCSA GIG BINA BIH AMT Bert Aware Q=11'8 fs. an.

wdje Say cantacaa aaa SI 25°C Seera 11°8 fevreneaia |

Gatend (ii): fagfafes Goren wana Faq Aree

Ne wakwwa Aes SI faa Tt

(a) PbO+S+ 80, = PbSO, + 65'6 facaranata

(b) PbO+H,SO,,5H ,O = PbSO,+6H,O

+ 23°3 Taceresrerta

(c) SO,+6H,O=H,SO,, 5H,0O+41'1 tecaranaiz

( slasrsi, arias 1962—eaAqine )

(b) @ (c) Tatearan carn Sta een ATH,

PbO+ SO, = PbSO, + 64°4 fT. =n.

(a) faferm coce a8 fale facary aca Tem ArH,

S +80, =SO,+101°2 f. an.

year SO,-a8 Aeaa Si AH = — 1012 Taceraiaia |

faferai sitet Betz Basta crete—feqrs alsa
(Effect of temperature on heat of reaction—The

Kirchoff equation): Gm armains faire 4 6 7H

Herta cio ween cry aly aor H, aa A, 2H, Seer

Aniioo Crom 6 oem iaiem sir 4H xq (H,—H,)-07

WATT |

AH=H,-dH, cen coe (45)

os ailzans fas oe Seer ws arAsiers sry *TeN ATT,

6(4H7) oH, 0H, .

or en (or). (a7). (46)
Aaya Tecra Viraizen (Cp) faleraa a4 @ aw Bra,

__ {eH, _ (oH, veeCr, =(37 F a Cy, (57 |, 47)
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[Xe o(4H7) =Cp,— Cp, =ACp eee (48)

IMMA AWwalas (extensive) wf Rea Ter sass
wane Ce fatrreryer wranigura ANG We MA Os

erg wreianige C p, MS gana Saige Aato sa |

cama TAWassS afer crc,

aAt+bB+ - 1. 2 lLtmM + -
Cp =aCp,+bCp,+ ++: Oa Cy. =ICp, + mCo,,+
yom ACp=Cp.—Cp,=[ICp, +mCp, + °° —aCp,

—bCp,—- vee ]

=X(nCp),—X(nCp), -*: (49)

Cy, Cp, Cp,, Cp “+ NSW JTC A, B, L, M . + STS

ames wratag manta | (48) a aaliisaa fares aatege
(Kirchoff’s equation) ara afafoe | ak aaieaa core orn

ara ca fea orem Geos nern falem cers wana ara Taterara

VA SIAMASA CUS {hat Aaa |

lasers aaligg arraine @ cote Gor aferara cHmast ACaTeT |

aamias fairata cer [e(4H)/oT]> aace® fata sm art

wn mfansca ceca AH-aa aigas areas ala SIN BAI FH

aca M1, Fa wn mMAcaA CHE Goa Acct IcAAS Alay

Qo

T, ¢ T, Geom fae sry anem 4H, ot AH, A

(48) ae aalteqace Amster Seq MeN ATA,

4H, — 4H, = {- AC dT (50)

Cp Ses Sea fsa zeata (50) ag astern wlatasa
mints wa ina om aay sion cat ale T, core 1, Crore

AC p-93 NG TI AC p ZA, VIRce (50) ae adler Brora,

4H ,—4H,=4CAT,—T,) + (51)
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of alleqcra ney os Geom 4H an are am Seu AH

fata FM Aca |

AMATSA Sratize C pcs Sora Borss TANT lator AS

CA ATH,

Cp=atbT+cT' +: te (52)

Tae

Cp, —-Cr, =(4,—4,) +(0,—b,)T +(c,—¢,)T* + ves

(53)

a ACp=at+B7T+yT*+-:: vee (54)

a, b, c,++ SIS SIs ae a=a,—a,, B=b,—b,, y=

C.-C, weiss (50) @ (54)ae asleane osine aa
TSA ATE,

sH,—4H,={_ (a+ PBT +y7°+---)dT

a 4H,—-4H,=a(T,—T,)+4B(7,?—-T,")

+4(T YT te (55)

T,=O°K xa, cra Geora AH AH? fare mem aa,

AH — AH’ =aT +$PBT* +3yT' +---

aq AH =AH°+aT + $BT* +3yT* + -:- (56)

CTY BIA Tas MT sya 2 ie 2A A I

Grigg: 25°C Geen aaa aga oy —68'32

Tecoraaia 1 100°C Geom araa mea oI Be ata ? Cou, =

6'95—0°20 x 10°°7 +0°48X10°°T*: Cp0,)=6'54+1'41

*10°°T a8 Cpar,0, = 7°22 + 2°37 X 10-*T +.0'27 X10°°

T° arate ats foot ate ana ag 1

fiem H,+30,=H,O, 4H,,-9= —68°32 fecnannta

= — 68,320 aafa 1

a= 7°22 —6°95 — 4 X6'5 = — 2°98

B =(2°37 + 0°20 —4 X 1°41)10* =1'°86 x 107”

Y¥Y =(0°27 —0°48)10°° = ~0'21x10°° |
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_ 1, =298°K aT, =873°K 1

(55) ag walea SPC,

4H ,,, = — 68320 — 2°98(373 — 298) + 1°86 x 10°* x

(873? —298°) -~-0'21x10°° (373° — 298°)

= — 68320 — 223°6 + 93°74 — 6°49

= — §68,456'4 sireaiz

= — 68'°456 facerarata

quemifes e fafa tt (Bond energy and heat of

reaction)’ Wario qace wate way acy Gates asic its

ABUT TAY FAA QA GTA BCA GET MAM BM LAPGRCF MAA

CLE YAS BTA Gy MG ate ary wqzq Gay cl hea acgwerq =A

CR AAA) ws aT wy fACMTs OF ony oaay oA S4y

OAL BTA MT MAIN Aare fee sare ca ate acy CTF

os-5uetey a0 C—H aaa fate aga oargce facarercra

way aca STI AR Reaoa Sry fafa sea Tater Tava “te Taz

FN AST! «Belteay wry 125 iacranata ais am Bq xa

onviag (L. Pauling, 1940) sopyia vacra “tie Tafa sca |

AN AWA Beas ceca aaaiie catera apior Gara Tsar |

cay C=O aaante vhrivetee 142 fecnenats, fog oer

oratories 149 facuareata wae fam, wie 6 ava

ews 152 feceraneia |

Sas 23. THe ( Tecorareata/arr aq )

They uifar | THe ut Ter THT wie

H—-H ‘1034 | |N-H | 937 | |O-o | 118
c-c |se6 | |o-H hu102 | | N=N | 170

ci-c! | 578 | | H-Br| 873 | | C=C | 100

C-H | 873 | |C-N | 486 | | C=C -| 198
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TER SIA CS CNSR STH Alig (Measurement of heat

of combustion and heat of neutralisation) s way SI%

To Fa Ma MAS! TAT a wa WAS EH Oe

aaa =stafafasta(bomb calorimeter) ava | w& eratataoras
Sooncea Cual, feurat crareryta ecioars aim urge! wa fewray

area 400—500 fafataora) aq yey as Es ATTN

CS, AA AANA AHwcs STAiqcarss (pressure tight) $M aH |

SHTETNT TTT AT) EE
fey 2-2. «aq artafafatta

H omneda way em ian Face aca ia fagel ea FH faa

AHA Wjast zises (crucible) arn xy wae wala fours aise

acat siatx 30 argren oIn AM sani abel aqATe

oracet Taare aly asi Ae Sicaa aay Tree Tages sre

Fa AQATCCS SACI FT EH! OBA PH BVA AKA TIM

ares ata igiemis we amiga fee uaaa ani wale aT

Fqatrars aN FH ae Ses Wea aia care SES Treva ofaag

Aa FN) ye waa Trraniee yz inde Fer Gren

Ea, 2a CAST MBISTS Veg Bre wea-TiNizis CH et

mda (cates opie) wa eta! sere smite
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MaIMs cre ACH CINE Hq TI a1 «ek eles 3

SIM We ATSA ATH |

AKT GIA Te Vey laleraaTy SIT ww ALIA

fart Fa fade SN ACA ATs |

omnia cm fata westa sstefafasta (adiabatic

calorimeter) Waar 40 3% 1) «4% sratataora oasis ater

fy

c
ba

atatatarkatle

fea 2°3. aq artafafatra

ene i alearaacrs (B) aes aes UNAS CEN BA ae SITS

AMIS FF TT BA GES Tema wana few 6 Wea

CHS ATT WN Gl Cl BiawA sma SIT fata SM ATER

ora faite afaae adtew waera apefataoraa (A) ates Grem 2a

OA SA Wet Blows acai faa wera gaa fafers sa az

CA FY ACSA Sey GIS] FH AIM TA cas ATCATTAGICAT AAI |

Ok oT NA SES wrt ATI FM AA |

sifefseas Sparse

1. xara 6 afsqet ora 27°C Geum as am wy

Tale McHa «wTAwA 10 Tetra cece 90 far en xa

(a) enef, (b) arm wae (c) Tatra aTeTT one ANS FICE

otamte TTe SA [5°48 x 10*° ; 5480 ; 64°05 ]
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2. 600 sta arétat arcs 500°C Geura 6 areR cers

3 argren oe atest era. arige sq eat wétale Tes

Brrs OAR AA VMAS eae 200 Aa ore AS Freersz malaga Peg

az I [ 1337 X10** arf ]

3. QTC Seara ws ars By Vref CAA BAST ATSIST SIcq

100 feta cece 1000 fers ains sare se ory cnfas ava?

, [ 13818 4n. ]

4, 27°C Gecra aqerita e afeaet ora 15 aa ay ores

McAa Basa 100 Tava cece 2000 fara aiaatos Far Fo

SIM Clas ACA Gl sariace fangs Fa { 26970 an. J

5. 2 fara as mange oref ama aterel sacra

aac ace BTN & cece 1 agnery aiaqios gai Cry BAS

xq 2°74 fabia | «Se are fog sq [ 10°33 Ta. om. ]

6. at MAGS os wef NAA oF aT BPA BAA

aisqst 6 wacriia amracia aim fy SN Sal aase FIN @

Ic] aapey 2 aye 6 25°C Aca Hy GIA GB GET FS ACA ?

{ 0°063 em. ; —85°7°C |

7. oF yer ast fates ofaasa qeora wien FAI

Amy acy ones TIT G SH AeTECT 10 fe. sp. wae O Br wae

Toole ce onias CIN @ Bre AeeEcT LL is. sp. ae O'bw,, |

Ww, 2A & fins afaqeate aferet era Aeawo xe ce se

RG V1 W,, AF We Vet LA FF | [8'4x10*° ot J

8. mass ora Geo 27°C eae Sasa 10 far mm

oss as ATIGsS sref acAA as aa Ba wacrelhy sat

wren zr yeera—i) ws or 1 areca farcice wae

(ii) =f owl Toke 1 oats ceca or Uraea xa 20 favre

AIS CHU FS FHA aiaT Tralaw as oy Geo indy Bz I

1 fa. on. =24°2 an. |

[ i) 242 a7. ; —54°8°C ; (ii) O MM. 5 BIC
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9. 25°C Sessa 100 aa aaa asi feoa arn

30 TWgVem SA MTS MICE! PHOT VTE CIT ATE SlacH

10 ayrenm sm zai ate fea UA AAEM ofas

Snmize 4°95 sata ats feat za, wre aces ore

TTA Aca TCA CTs Gaw wae Hem aeration AE fafa Fa 1

[ ~813°C ; 995°1 am. ]

Laces: afer frome fants wacrita era

AIST | Raerta ana an C,dT=—PdV aes P-e

ets acy HTS Faw aca! «~C>(T,—-T,)= —P(V,—V,)

mat om pene, V,=RT,/P ok V,=RT,/P, xa 1]

10. Q7°C Geora facgre fafearica fea orev faferm Ste age

ya oraeca faterm ores aces onlay fata eq

C,H ,OH (6)+30, (m)=2CO, (m)+38H,O (m)

[ 1200 an. ]

11. OC — Tacare Tateraica Pease talem Sty wae
Pea oracer faferm Stera ace onlay Tro Bz A

C,H,OH (*n) +30,(m) = 2CO,(am) + 3H,O (8)

[ —1092 sn. ]

12. fas ame Oren aaayy tra CH, (om) +H, (em)

=C.H, (sm) faterariva fale or 25°C Gears fata ea 1 25°C

CIon,

C,H, (@m) +30, @m) =2CO, (mm) +2H,O (8)

AH = —337°3 fs. a.

9H, (om) +O, (m)=3H,0O (8)

AH = —136'6 f8. ay.

2C,H, (m) +70, (sm)=4CO, (mm) +6H,O (s)

AH = —745°6 Ta. 4.

[ —32'8 Tacenanata J

18. 26°C Gaur kcaax wa wax—3872'82 facnanata

oxy MA Ba TA BHAT @ GaN Bey Aewey Ty Aer
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—94°05 favnanmaia @ —68'32 Tecnaraiz: 25°C Bes

Breeya ALI Tit fay Sz [~20°24 fe. an. ]

14. 25°C Gao atara wea sty 94,480 aiaia ( cna )

QI LP oBy Go wmseeor wxa tr 94,000 sata ( cates )

25°C Geum ata mek alaascra ctor fata sat

[ 480 an. ( crea ) |

15. afs om aq CuO-c HC! om emracaa on amy Ser

mem aa 15,270 snaia oae Bam CuCl.-aa (ay) aateaa

Im 11,080 sraiz: CuO-04 Reba ory 37,160 speia,

ara Ay «SIN 68.360 sraia oa H,, Cl, 6 arma cove

aq HCl-ax aaa sim 39,315 sratai cata cece want

CuCl ,-oa Aeaba Sin fata Sz 1 [ 51,620 an. J

16. N,, H, aa NH,-0F Pea orn arias erernige xr,

Cx, =6'5+0.001T an. /fest ; Cu, =6°5 + 0'00097 an. /fwat

aa Cyn, =8'04+0°007T an. /fost |

N,+38H, @2NH, fatratioa fatem ort (AH) 200°C

vac —24'0 faconanata ze 25°C Ges AH fata sa 1

[ —22°11 fs. an. J



SeSte Siests

wirafetanl : frele ya
( Thermodynamics : Second Law )

Bapta faa (Cyclic process)$ ( Beat Cra TeR
Tass UTETA TECH MICA CAE aterarce Bepta faa ze x |

sical bae (Carnot’s cycle): rn (S. Carnot, 1824)

BINH BCH WUT Say says ce Riacrar alae FAT GS) LH

Ose Gaasia Werala foroq aa] GS OSA AM GAR as ay

ay ore amr ak Rat ae sis) ak Bead She

fadcaa on feta sieqoors «8 Biay aca aoe orate aterm

AGS SAT! IAT oF alearyla Aas xy aa sca

Saad Cad Afra eee andes BIg ary TI or ange

ofraa wen Siac faery ca ahaON GA I RCT OTA BA

FES. Srey wer ws fra

fae ok ang afraric ose pale fem zat oprae afem caA—

AIST wert ans, vase aferet epnai, mrersity

aieqet aaa ote Pasily ateel aa | Tenby aaiss

urea aie A wae B,C, D aets facts, ouly, syd agi

UTA EN, Sect fafer agra Racy ori, GAwA, GFT

(P, V, T) tetearragcs P-V ys foca (indicator

diagram) faviirs we crea aml Aseria aloqTet eras
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ara an Stara iaife Geom crery{ asic ag once lat

atca ater foros afar ort SAT SAL PTAC CM GT ITH BLA

GIA Sey ACATHALA GT ATS ALA MACHA GAN CCH 1 - WHYS MICaA

CPT ATT Br cr | fey epita atequt Reaa, ate sq ws

Fy CHS AA ACA CA MCHA Gacera Taw Blas Ga SM wer

aes BT Mi ace at SAA AG mee Te Ger

(source) 7m a1 afwaet agers ae GR BF

AFRSA | ACH TATA AAA SVS Tareq SVS] Bw Fy

QE 1 ACAAy Beer Sacra Gry ca Bre FS CA GA Bq

Bina fog SI ALG CA! «OR SIN TACAA MI AA FTA! RST

ok mere ates 1 fees am sat TeACH SI-WsAS TM

WIS BA FHSIMA VTA G Ataaay IWIN TA |

ey aiPa Aa se wW,=— RT, ln y vee (1)

OF BS SA cas AIS GIN O.-0F AAA |

festa ateraa sta w= —C,(T,—T,) ve (2)

Sola ates sa w,= RT, In oe ote (8)

bed aieraa ser w,= —Cy(7,—T,) vee (4)

ari i, w,= —w, | Aaa ele Mra oe se

W=W,+tWetWytw,

V=RT, Ins +RT, In fs 6)

feels @ oye afem waortia GexH

a -1 7 = (E> vo) oes ,TV YOaT VI a 7} 6)

¥-1 }

eT VIC =T Vy a r = (F) se MM)

11
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(6) 6 (7) aga aaleaa cace orem ATH,

ropa
V. V

TOM w=RT, aa —-kRT, ain

=R(T, -T,) Ing = vee (9)

son Bay O, afaare — NL BAW AM BF BAT t
eer ok Baca sie (1) 24,

_w _R(T,-T,) nV JV, _T.-T, ... ag)
~O, RT,InV,V,7 T,

SI bE ats ST aleqet gear wx steer aca Witte |

asia ca T.—-T, < T, zen n <1 wai cam

T.=0°A ea, odte facea Can O04 xa, n=1 aa

ATS w=O, 1 Bele AIy SIA WyFST Se AAMAS Be |

ora To= 7, A H=O Ms! Cee Ale Cl CTA TH

are AMTBAS at at 7-7, ae cater ta, ate eH G

MACHA AC GPora may AS cahy Acq, BhapyS] SI caf Acq |

fests YoaA eicatesaraei (Necessity of the second
law) $ GINATSlaMNA awy AM cars BIN sare mia cq ie

AMG SA AMA A! SAS HA AF asa shea lalaacr aaefaae

BqI ca MS oem wai fag ca afrm, arnaiae a cote

TE AIF AN cA, AAS xq fem cH lean eee AE cers Taye

Sin Aaa! city fafey Cease ge weq were aprons

MIC GeHoeyzy CIorisMey we cocs GIN FI GHSshy way es

SMS Bq THN Sl Ay AA cecs SIN AA N! MSN We GH

Ey OF I OAT ANS Ala CHorl Geass ve se alas ory

fagua Ceatars we aée opts oa AMA Ala | Sratolama

Teolt FE cece caTA aterm was aca is Gl CAT AA) HAG

CIA BCT WANTTA AHS cq Tatatacay om wre Hele 7 COCs
SIT Ae | ,
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-SSyS eifarrl (Spontaneous process): @ ¥4

afem aig age aVle ae ca oem Werw~s eifara

TNA SE cers fags Gara aaige gem, Gece cers se

CRE SAA AGTH, SH camcs TAYSICA ANCAA SATA, ANCA ANTI

sete qos oferaa Grea | weeps aera ass Cateroy ak

vem oF afraa an crates arnaga fas ws TA!

CANA CHI MMA “LATA Tassos amines Sac Tow T ALT GIA

AMA FA SSS MFT MCAT VAT oresncay sey alsany Aw

Qs, Bg CHS ASK] T AMA FT Sowa vhs Vag cows

AULA GI AAATRS Lai Yoseps oherara ora si Cafwoy ok

ca ok airm cert aeao ax Bs coNta BITE Fe

fotos Aas zz a, ade WEES cifernl Aécwcae

wafers | gorges aherma sor were fen iw ore
Taocitsyey oleate ais sq ud gemma yn ye FM

HVA] BIATAAT BWa»e A Ti mage oF aera

Sarsqet | Aretawecs Wess ws aay aieace faery 1S

MAT FH Bay afsret era aie sa wae wae face “cs

cat atrarce fandteqeye aisaet orca ori Sa ATH! ENA

fandis aentas omcna Sey or ate sca anaes wag Tatas

ON ASI! «oy Br Toray Gora fey Bree FN AA AA VM

WMA SEF VA AIR WNT CHS Ba mT 1 al Gs CHA SIF

FNS AMA FACS MAM AAA Stas BIG Tera BCA!

Teg TWeae cen AA ca CHATS ( Tere TN Sra mimes ) CATA

maqSy TN AGC SIH AH SH AMNBAS SN AA A! = VT

BS SCM STH VA feca GA TI ASme Aeres aferaryir

HAST |

sriifefer festa yw (The second law of
Thermodynamics) 3 womtciqna fet aaa fafer ery

THUS CHM ZH | |

ory CHa Sit Biag Coal em ASI aN TN Na aTéeat Te
aT aan maar wT aie wae AA GEHTS Bre seq
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CI FS CHS SI CTA SBA CAA SPL AYFera sre fats

FACS MICH | |

VLG], ATS Serta eras Ten Crocs sre aia] sa Awa

wat

BT, STM SroATET Srernz care Sacneea face acrige

RCS MAA AI I :

BM, CH WCF Tawa ayer Geo. cow FA SVS se

Ba FF MSA AST AA |

fesia etstcaa afaata fs (Perpetual motion of the
second kind): faetr aera utara aie ca crm fers

Tl BCA BF MSM QI SG WS! A AP AAA Sra

OBE Saray Gea mnigonhis aera CIS] VOM Ay FF

AUN SH 1 SET ARCATA CHS SIN GIRS ATT FAT, CA

SICH HLF SMC A BCT BAA PAC coNCMaAlaA QI Brersy Wry

RA He SIT Maa aca Tecsa aq ae Sanaa ew amiss

CPG CAC ACT! SMl HT HT ccs SIN Say a

aaa, onie| ace zm aa feels aeraa Ula ate t aera

CT ATH Cl AUAA HCA FA SKSA SATS CA Fle WTS AA A!

taste aerar afaaa ats orerafotana holy aaa otaergt

sicata Betettey (Carnot’s theorem): git fale

Sasa wey atae wa afeaet orrsiawa sheqel ess aa |

—o8 TA FBeTA way Giny af Gaim wpa Zea

fe ae ore wen Bier feene sre aa ora Bra Bina

arere fra SA Nl ok SheIT ca Cex @ MATA

Ceca Gora fsa seq 1

emit: 16 2 aya am foie git wntiany shee
Tater xm ate, fag Gor Sinas ask ye Gesra sexy teats

WI As ate our l aya king T, Geos Ger cove O, afaa ote

ME Bea, Sa eI VY Migs sew. Atsias eq aa O,—-W
=Q, am sm T, Grom mee feiace cra wae 2 ays
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bier T, Seon O, tsar ort aes aa, fey ste aca WV’

ofa wae T, Seem oes fetan oe Q,-W'=Q,

FART SIM |

Op Bow To

Qo Qa

Ww yo

MOA ES Ty

fea 32. stctta Sinticey eats

ou gid Raace oF OTASTA Age Fa aH ATT 1 AVA

Bina weirs Tacs sre ata, eq 2 aya area fees Se FH!

Baa gio atest rena wa Fm AST! 1 aya Aiwa T, Seow

win az aa T, Seo Sy wea sara, fey 2 aya Riot 7,

CVsra GI az Bra TT, SHTIA GIN Ty FACT «STAM,

Bier 1 Rian 2

7, Seo oinaza= +0, -QO,

Fo ame= +W —W'

T, Geom siaaei= —Q, +Q,'

Gran ainasa mn sion gio Riaace wait of cela Term cone

MAaASe APYTA Pela BACH MEM AIC, |

T, deers ort aei=Q,'—Q, ox Fe mA=W- W's

ang 0,=0,-W ax Q,'=0,—W’, soar

Q,-Q,=W-W' |

year Rinaen eos ele ale Sr SHA TM FS .

AUT, HA GC AP Si Be ATVAS Aq | iets
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feel aa afaerdt 1 weer ye Riana raw ace ast

Rta | :

aicatta fasta Briette: ask oneine 6 cry Seora ates
a4as atoqsy Sian acre ara ca Baa sieve sey AT I

os zr sicara Tawta Grrr |

aia s giv Saat crem gay 1 aa 21 1 aafeqet wae

2 ateret i aly asa aa, 4M Ae, l-aa Sheqe 2 sere cht

(n, > n,)!' oF BE OF ca GeH cocs FZ ailqata SIA (Q,)

az ata 1 aya Sfaa cate (W) sara, 2 aya Riaa are (W’)

FI «CA GH BAI Sac sacs waiters Sema aia

aa 1 aya Biaca com O,-W aa 2 aya Bama cam

Q.-W'i aagn, > 1, wm W > WwW’,

ude O.-W <O,-W'

eat Ring yee arm faenieerd ata Aaa FCA

ot oe lem uqiss em awei mm ae laya Star oer

fem waa 2aya Biaay aoa fem aema saat Sara 1 at

Bina Gen cave wy cara O, atasa, sre sacra W afaaa wae

mas Si arora O.—-W ofama: Qaya Sinan ay crs

ory aa OO, —W’ afaaa, ste sara — W' ae Geer STN AIGTA

QO, itm ce any see ata — WW" aay aecea SIMRTA

ea (0O,—W)-(0,-W)=W_-W’'; ate srg

aa S AH sera Mia ATT BI «A Bd ga fayoa Crow

MIF CUP SIA Tce asa mere Ravan iacecwa cary wiaIsa TN

qibca, cae SINS AS see Asis FatT! as Fey

wranteiana tela aaa afaagt: «yar atleast siaaq acors

HAST Slay Saas sey ssepsy xcq A I

stistfes Gaesji aq (Thermodynamic scale of
temperature): 1848 aca aé caton crea ca uref seh

Rieu mica Seors “fe-worecaa stare fea Acetas

SN Wa eae GBs ate Gooey corm Tare omicda arpiog Grea
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faéaeiia aca a og faite Sena aca aia asa atest

Riana steqe 9 Seed acres am a at Sheqe) Bia

TAS CH TA mela apte-fracws Renta ( SIN oF AVA ),

W =}, 9,) (12)

zat aac 6, 6 0, Seu aes eae ast sen aia QO,

ofaate Sim ae era W sifaame sre cai =O, ale aca trea

ataa 2a, W =O, ~ QO, Zeala MEM AA,

Q,-9, =g, =F, 8)

a] =F(0,,0,) --- (12)Q,. 1.
QO, 1—/(8,, 6.)

F Bnd rq STASI

sermon (0,, 6.), (8,,6,) wae (6,,6,) Seurengs ace

size Tae atest Biaar sora SM as Sr arhryiey serReA

O,, D, GR OQ, A ATOM AMA,

O,27 - LeOr F(0,, 8.) (12a)

QO, we ve0. F(6,, 8.) (12d)

3k =F, 6.) vee vee (12c)

(12a) 6 (12b) aalteae care mTOR ATE,

6'= FO, 0.) F(0,, 05) |

year F(6,, 6,)=F(O,, 8,) x F(@,, 6,) |

ok mms corse cq (0, 0.) = ¥(0,)/0(8,) aca (ama aR

SLMFF ) 1 BSay

sth 9



168 cets waira—iattioe oréra

atv 0, > 0, ea, wee QO, > Q, or ¥ O,) > ¥0,) BA,
erefte UO) act aN AS UCTeS Ara aI O-sy BteaT Hee ACT

FUNG CCG Sac | (Om sy Ai t SH, BIRT ALA

Ys hs - ve‘0. 7h (13a)

ok aaieae cata faeres omeda aptor Gora inser aH 1 | ASA

ae adiea apc Aine Crores cara frariter omnes apton

Coca fréater sca of Sees azn za Siriifes

Byoiey, oF we O° aa ce Gen @ eum Paws

FIIs) 24 1, adie O,=0, was O, = W, ara 0-2 aa For]

BM UH ata Ang Geo a ora sa Caw Alama sieaT

1-04 caty acq wae QO, verHs Bcq fawls AMPA M1 TAS |

fuse isa fone oa scm area Tame «

RIANA NseSrena as Sree l° am ai ak alam °C aT

“A-9% CTR |

arf oa ATigs sen Riacaa ceva ( 7, ¢ 7, Gera ates )

St=7 12; vee + (185)

(18a) 6 (136) aateae coce mem ATH,

a 7 bes ts (18¢)

Foust Aq t.=0, T,=01 ude OK ( wremtey
BIT] )=0'4

GST Srass Ceswery af ateiss ai as centers

ATTA ot Fe See Kw (K= caution ) otters 2H |

agit (Entropy): oid atest ann tier T, Seer
Cea cacy OO, malas Sir aa aca wae 7, Geora QO, mfaam

WIN We wa, we T, Seem wets oem sigs —Q,!
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qe Fe ae W wa Q.—(-2,) 0 O,+ 0,08 AI
eqeaz (10) ae Atsay cas MTOM ICA,

05° 2s Ts a -T, ees (14)

2. O, ves 15a 22.05 0 (15)
Gl ta alert cata feace Tens Fen oorA Aahoae

sein) eaa! casa ABA aa facts peace for cream ae

aaeyia wwrin ¢ peurin acy fase sm a! A Ce

A

bIoT ——+
B

WIS ——>

fea 33. stetl pcre Aaa cx cata balla fara |

are mC aT SEY ANT eH B ove tren eTaTE GAROTA
A-cs faca acer crn area Ce ABA-0F aenaet CHAT MAP

atom acm ara age ef be ABA oem ami aise ern bore

aan O/T aracaa wale 0 xexta ABA sara ane O/T srnea

maid O aa afezet fears opts orcs O, foreca, nistorera,

Z 7-0 es + (16)

ee TRAYS FH BA SUF Tees TN Az, TBae
OC Ba SIN g, TM atouins Fm art «Sree

Qs soe ee5 4 |=O - an
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ABA sate yeren Gr em ara—A core B eae B cece At

CACHE

27 >k+ D> Y=0 ie (18)

A=B BA

A Chet Be CH WAU aisaet oy sem ast) aAfeqwas waa
ase atest ay BA wanga aca A-ce fers urn aa afe-

came (18) ae alam aca genta ae favle AMaraioa aI

OFT CUT ASCH ALT ANANAA ATS OFF Ava, Bete AAAaAw

ceaanaa seraa Ae B waaay Gq faéaeter aca, A core Bow

maa acea Goa tases aq a «6k stave (18) ae aaiteacers

Ye ANAT MTA SCIATH Cs BagQ-aeres S-gra) wert FH

at S-ce eatin ae Ta! ie esis temas wh ee ren

a1%,

> f= Sa~ Sg=hS ove + (19)

42-3

S, 0% S, aeraAe B wag vem omini g, Togs

aieqet are Sa ylS SI TERA,

— Ur ves veedS = 7 (20)

dS am Begs ATSreite lear eatin aes S07 STyaies Zhe t

GARTH ALC ALATAS BA ATA Al ACH CHM ALPATA VOT aay

ate adS-0y AM fanaa ea Za (20) ae atsar caret CsA

efmats obit gfe dS axa await ¢ eifeast wica
HENS St 7, 6 CI BHStT ae Sit Jets EA Ae rizA Foi
T-68 THATS Ais, Ble g,/T 1 AR atorel tema wading

qxe aigasa, AS, fafa sm ara (19) ae aatsae cacy |

IR HoT arin A pect aE Gor A-Ffercs lranlter
wera A cre B aay aisasera eer anit gta 4S wats.

fale afar S,— Sot Hat I | | Wermes aaa aferet
a Vateqet Sex eras nabs ww mai feg S_p—S, aeie
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AS fates gens Cercsaet of ay A was Boog see Agere

6 afeqet ora aie later eraa g,/T maaqees AIEIaA AIA

Rt | Bateqet sanaea g/T omnes nals Fea lates xq
m, mag A core B-co ninatera ced Gry fréaetter 2c |

ortin TT Teta Jeulas 1 FHM CHIT TeCMA TUES

THF A VYMS We FN AA CR WMG g,-aAe FG IC's

FHS AS-a7e WH UH! eatin agaias wl Rea GIA TSCA

fate weeny ation alata area sera aa waiter

MATSAA AINA ZCI |

oan Tecra asaatahre (single-valued) acres TERA

erate afsaéa dE-ca ara aatin afsaéqy dS-e aca aard

Facets 1

eifeaet farara aaRiet cifgaea (Entropy change in
a reversible process)$ bath Tala Cia GRY GM Te

wa oases wage fect wien, aeaq okay ole ferns Vr

oadin afaasa acq Sl aT ac 1 Te

Ws =7 0 (21)

OF

o% onlin afaaéa necera fapatha aa, adie gentgs weH

MANET CHU ACA | CA CST TOAST lerwra cay STA. TEN CH

q,/T rire Sit ae ser wl aren M*tfaetfes care 1 wae

ats era serra cl aia ania ate aca, onfantecea wndion

TOF CAR MAM BOT Bey Ware Acs aleqotl fram ven

CIA MIANMCSA ATS aatin Wingy MPH ET! WsaI a A

bela Trae Tea 7 Sa mianhiter eating Ga al aiaaéa

RCT 1

weifeast farata eaRit ofsaéa (Entropy change in
an irreversible process): atequl teas wiles sre tem

Wt ah oF AML afeqet ena Acaite ream sich Ria

SLBA AA WANS | SCN SUF TC I Alsqsl CGF AIA WBE
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a eating wy ah AASIST SUA Ages ay, ore Riera ¥t-
WIS ANS CI A | CUCU ACA

oes < fap, arn wipe = La Ts 7 L (22)

QO, &H me Geum mis win uae —Q, aa T, Geom afas
In acra satelty Ges stn T, cae 7T,t (Q,+0,)

FS Freeqra mia wae qatsqet sexta ak se aterst TERT TS

SUHA CCH BT I

mater sis bela fem ABA-c ye ora ern em aa—

Acer BoB ote 4i am ae 4 ces B igm aateqet

er o% St T, Ceara ane pits orn QO, war B care A frm

etequt aaa ak oc T, Seca aias oI —O,1 orem

(r 2

z ou. 8 <0 Le _ (23)
Yer qr - ne© Ser DHeK<o on

47>B B-4

O/T oats Siq/T crn zat Saal

> p=Sa-Se wee wee (25)

Bd 
.

S,=A urea aati aa S,=B ara oats |
Say -

De tSa- Sa <0 + + (26)
4>B

a Ss-S.- Dt >0 eee wee (27)

4->B



srmtision ¢ twelr ag 178

a! Sa-Sa> 2% oes (28)

CT STO TD’ Qee/T OCHA AFT aro Fw BLOM FH
4>B

amy yates} A> B oa ontanticey aatin sfzata

AAs SN TS | «ok Mater fata sara Gen oniaonhdace atwast

erat a Utara ( BA ) Teiaca Tara ares SH ok ARTA

onlin ofaaéa ara m (4 > B) sea @ wating ofaaéa acute

oa wa fg faoete B aam cece 4 weg fetace faca

arena an Tec Tafer sca fe Pe Beem faten g,, miata

SIN CAN Sq sa aleast orai ax scr maids m4

ofa Si caroract Gl feca cca TH A BIS aly VcsI i Sars

famincsa se way feca apa a adie B > 4 fra ar

aaa sie x7 a q[T\ weeq A>B aateret feaa

BUH MAMMCSA GARIN MiaTSY Bea heer — 2. Girl T '

eu A > B aera ar em crm,

— dironfaotticaa aaain aha 2

Ter e afanhhcsa otc eaite ge=S3—S,- SH =AS t
AB

(27) ae maleaa cace CH ATE CAT AS GT BCH Wi ay

af ot @ eaifeast fears sens onfanficed afafire

aunts afe abe |
ABA betta teeta ota B > A aterm aferet cena af

OTA NEM Ce Misonhtcea Riaiane aagionn cota Matsa ACT AL

zea A — Bey aateast ren cue ora fra Crs Fem eS

Miamitdcen Atwlere ation aq aorr 1 oF ocala weleTS

ame wt aiaiete catin aerator TIE CSTR
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welferst faratz, weal weep ai wieftsetcr weifeast

cata bala fapsta vem ¢ ota *ifatificea afafere
eaRita aie Boca |

anerey GoaTee Boresers ATs A aa Fors

aigayia Metertel TeaA agisre Tara aleraryiera cH Teer

6 Mantis Aelia aaain A4m1s ata ore |

——opapla fawata ait ofaaéa (Entropy change in a
cyclic process) $ 4% cHela ACATE CA, CA CTA OTST fara

OF

wdie pura Talon era ca lator gq, alam SI Ten Bs abo oF

ONS SF He SHS UN SIT Fea SNM ANA Facet

wma yn sa) atest orla igaa ate sa moqeena

aes gemma dD g,/T-<% fdq,/T an ategins om ara

ASA cl CHA Sela HATA

§ 42-0 - s+» (99)

g a bera an Aaa foe dg,/T asergaca oattera

BBs Ba dS-a9 AIA TSAH,

aS =0 - r+ (80)

MSI CH CHA ASA! beta frata AA Sara BA Teck wading

CHT AAAS Wes A I

wri sifsaéca oapiota ofaaSa (Change of entropy
accompanying phase change): ia wa, ware

qeileaa, Weis waleqy, cacAa area ainaéa sete wens

aaTsy Flow seq ak oiaasagian aorst Grea Aas Fa aA

OIE MiTTSaT GHIA AAA ALL. ON ATTA VF 1 WAT CHE

aot ataqecra BI CI SUNT ACH SA Sl TT ON-MiageeaT
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ala ery (latent heat) 1 CUaa NAN ANCA OA ST TET TTY,

qeoneaay ANH OF Str sehesy SH | Gl SIM ATA] as

NI Sy 1 as MT se an ion FN eal as a By

siscaa ateast ora a4 ACA Ge T Geora 4H, aia cre

ect aca aaaina gte, AS,, xq AH,/T-0% Far 2

aaiiy gface @ Cesa sire atte eres stea-anght
(molar entropy of fusion) J gal «aetera aa areas

areiteqa-aaaiag AS, =AH,/T aa) o8Sla CT PN CALs

By wey Sea eer eating gis inde sn aca! wen ana

Brena Gry frsaetey peaa aati gha Gary sara Hay SICA

CAA FAS ACA |

Gaisads sare sre 100°C Gewra areas arefoaq att or

§39 anata ats ora lO at Sq BCA FY AreibSacra Ber

aaafora fa ofaates ate aq fate Sz 1

area VIaiIs exy 18 geaa 10 aa aq ay zz 180 a9

ema ata! 180 a acta Sy ce SIN acHTRA xa

180 x 589 araia i areitsay Geer T=100°C = 273+ 100

=373°K |

antin ata AS = Ne 260°1 airaig ate Tout t

wire aticna wait otfaaSa (Entropy changes of
an ideal gas) 3 Wesiqe Area oaaScara CHA AIT HN cacy

MTR AWA

5q=dE +$w nee ve (31)

q, E Sat w AUey NS SIM, MTA Ale A FS BCAA APF I

are MICAA BTSaSl anacra cwca ata Bra PdV ; P=sir war

dV = aasera Bet CAC HCA

§g=dE+PdV vee vee (32)

IS CHS] TAN Sly Beq MSA AA

6g_ dE PdV

T= ptr (38)
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89/T omitn ge dS-0a Aa CNet oO cH TET aie

arena Geom iéria m1 cea, oF am aay om dE aa

CydT-98 Fa Cy = haa araeer Saas Creenige | «Baa

as am apy ca PV =RT zens P/T=R/V wa, R=a

SUIS MTA SIF 1 GR Sayles (33) ae waleaey sree aniacy

MSA AH, QF AST BY Mel NCAA SATA Ses,

Cys Gaorinacere aca (84) ae aalearcs aasianwe Faq orem

a8,

S=CyInT+RINV+S, vs (88)

So OA AMAT AG Faia vies wate aca Fa we

PACH TTT fata Sn AST Az I

V-% RT/P wa ategions sca (85) ae alter cars orem

aa,

S=CylnT + RinR+RinT—-RinP +S,

=(C,+R)inT—RinP +S,

=CpInT—-RinP+S, + ‘++ (36)

ai Cyp+R=Cpi RInR+S,=S, =F |

OF MT MY wet onaa enaise P,, V,, T, Pion

omg fetomerag P,,V,,T,-<o afsioe sar catia afte,

AS, (35) ae Aaleaa cace Teer aS Pes Fa AMA |

S,=CylnT, +RinV, +S,

S,=CylnT, + RinV +S,

S,-S,=4S=Cpinta+Rinva (87)
Tr, Vy

S, ore S, weer staiss @ ory GaTyTT NaC aes |

(836) a Wale COTS MFVSIT TEM Te,

AS=Cynts—Rin fs (88)
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as ma aq arf omer ceca aioe oraery Saw wtaasea

BUH ATT Be AS, MTSRI ACA (37) ae alsa cars,

AS = Cyln 7 (39)

ost otra cea ames ates sore fated areca,
(38) A ailea WyATCA PMTSA AA,

AS p= Cyn? (40)

ore ate malsaey CHIT ATE FH, Brace (87) @ (88) as

AMSAT CLCF ATER AIC,

—~Ri,ls=—Rin’? veAS7=Rin p= Rin5? (41)

Soraq watin ahaa allsaryier os ary aq UMf sma cH

QCATS | ATH nn TT BH NTT GVEA) ATA Sacra easly aha oem

ALA GIAMCSaA AM YA ACCIFCH me GWA YI FCA |

Gwiead (i)s 57°C Geer 25 ara aq aref mea Basa

ATT @ alsaet ora 150 favor cere 900 Tatra afaqtae

SAC Asia cl aiaaSa Yorsq T1 ears $7 1

( siasrei, aTine 1954—wafrs )

(41) ae asiteacra CIATHECS 1 VTA YS BLA MTSRI ATH,

AS p=uRin V/V, =2°308 nR log V,/V,

arm w0=25am 39; R=2anaia fedt am aq’,

V .=150 favra as V,=900 facta «eae «eatin ate

(AS'p) 3,

AS p = 2'308 x 25 x 2 log 900/150 = 89°6 smaita fost” * 1

Barend (ii) s 1 agren sie QC Seem ates 5 ay

Bq ae 1a oe QOTPC Seer a arey mince SM aH

aaa see VI MICHA ATH Bea Sea wa Tae ok wmiagSraz

ara catia cme aisaea fone sai [ae cmigg =

12
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Lapata/a; ate am ceranign=0'40 aspafa/ea.

100°C Geora aca aeritesy ey or = 540 sraia/ara |

( siaara, arniae 1972—eafas )

Ie ore ( L agnert) 27°C adie (27 +273) =300°A

CFar WS 5 aq aq wars 227°C adie 500°A Geo 5 a

Bq ay Hiss SAA Ge sw lows oferm wey Sm VcaeT |
ANY aera oawin aiaasy oF for sraq aagin ataaeora

CUNPTHA AMAT BCA |

(4) 5 ama aq ecey Gas) 27°C (=300°A) cars afesot era

100°C (=373°A)-9 afzaioe am xi = aanty ate AS, 24,

878

4S, = | _,aalT

ara wines wirnign C xa, dg=CdT, om C-@

CVo-yaenrs wes, Miss oat afaasa 2c,

45! = jmca CaT _¢ pa 8 qT in 38

=18 X2'308 log aa
= 3°922 an. /fwat/ata aq

[ acra oreizs ea = 18 J 1

AS, = 54S, =5 X 3°922 =19°61 4n./fwatt 1

(11) 100°C Grom 6 aa ay were ateret ora 5 aa ay

are fats SN At «GF Seq oat ate (45;,) AA,

4S ,= 5 X 18 X 640/373 = 130'3 @n./feat |

(111) Sara Bq acer Geers 100°C care afezet era

QTC wae ae sn ee wantin ate (45;,,.) B04,

AS sig — nC p ln 7

= 5 X 18 x 0°40 x 2°303 log 500/373

= 10°55 an./feat 1
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cre east ate AS = AS; + 4S + AS ses

= 1961+ 1803 + 10°55

= 160°5 an. /twat |

faacea acm eapfsta etfaaSa (Entropy change of

mixing) $ He aces TaSee oasis oncaa acs scree ore

ome ates san ga—eafs ears as was Mm ene

OTT STL MTAYTe AAMAS ASIA FAA CHA WAT] CAT AN

TF 1 omMAyiecs tater ee See @ Aa areca CTT Missa

ea al aca face faecsa sca wating ate faa ae ferna san ace |

HASTA WNT MTT BPM nm, ae oF mca WT Bless

MAST V, Scar, Tres C4 HAY sMncAa alaiers aawig (S) Area,

(35) a Falkea BeyATCA,

S=Sn, (Cy ln T+R ln y,4+S,) ++ (49)

AGA AMAIA MoT Vornias Barer nye laters xcw

AGA Qe MAA AIT VASA V yacea, Tecra ocr AVY MCA

afatas aaatey (S') x04,

SV = Fn, (Cp lin T+R In V+S,) ses (48)

ACRES APY MAYAT ST ANA SCA,

RC 1 OA 1, ATCA ANY AMT APA AL 1-ASIA MCAT

wings Sater i (42) @ (44) ae aaleaq eaiga seq mem ATH,

S= Din (Cy In T+R ln x,4+R In V+S,) --- (46)

(43) @ (45) a aaileay core Bere scr ation oie

(AS, = S’ — S) 168 ATF, |

AS m= S'—-S= —RDn, In x, ++» (46)

TRAC TT TALI 22 LeRTA ate ara ag Tasca ey wali ye

(4S\,,) Ba,

AS,,= —R “In #= — RO, In x, sss (47)
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XL, NFA Ba Tewn ing, ATR wres aa, sa AS,,

ATAAR AATHS AAI Sas FT Sriey ones recy see

TAMA KATaly sie mcs | crete Ata ca (47) ae Hala Cl TA

wrt FI J] Say TCA CHAS ACATET |

aanir ‘e fesjeqay| (Entropy and disorder): yes

oteramaye fagewen gta one! | yesees atfearyler waleret ora

AMS Ti as saad ales adios gia awl aheaét ora

meas fatemytaa crme crn aa a ea adios ate ao

creas sera fae ate ori cama git omer Tact cer

necesy faye ae waging yee sha ors |) we «MiaTScaa AATAS

CN AA Cl Adil Se faq as AG 1 Bor VTE VAs

TAATCAA AM AGHA AM, MMA HPA AIGA FI Ae Gay

OTH AMMAN’ AWSae Bor cacs SAA TN SAA cacy MCA

RSA oyeeen aha TA | = ASATe cre Aroe ca Tera fegewen

Sly wAaaioy sey cas AHS BITE, Bele csr Terma Autos

Q Teresa faves aiaTAs |

Byoia wet cael afMaea (Variation of entropy

with temperature) $ ‘Ita SAAC CHT AT AH Cals

ATOM ATA

§qg=dE+PdV “++ (48)

aera 6g=TdS Zena

TdS =dE + PdV “++ (49)

as 1a (= e =H tes (50)

Tata

se), (er)yloe),~ler),/(sr), ~~ 6
(@E/8T)y = Cy zeata (50) @ (51) ae sattene CHF MEM ATA,

or) (3) C8), -F (62)
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aie hea Urea,

dS, —_ Cy, ~= C pdlnT — (58)

ANFAT BT MSA AWA,

(S-S.)r=| C,dinT Le (54)

S oa S, aaa T° 9% OK Geom sewm aatigi C,-c

Cesi-faacorw vaca (39) ae Hates Tem AN |

AAMMTAMA ALS CATH BAlAseray arn TTSwSer orem Ase

dH »=dEp+PdV =TdS, Le (55)

as) _1 iq ( a} ,- TT (56)

Cra ara wana aca wae (OH/aT)p=Cp WA CACY

ARS MSA AWA,

dS p=CpdinT - (57)

TASCA ANMPIAS FCA MSA AIC,

(S-S,)p= f j CpdlnT sa (58)

a (S,—-S,)p= { “CodlnT Le (59)

Cpe Ses-iaacore yar (69) ae aalteay (40) ae Aataace

AMSASG TF I

acre faite Secreca aati ofsaa fin sare aH

(59) a aaitsae UAL FA TA | f- CpdinT-0a aT ine

em aq Cp-inT cm ales aazi T, a T, Cec ROT

Catan atarae core offamrt ee | CpdinT
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Cow Seer aoreracy sac ct Ucretsa NIA aTacHe

(59) ae alpaca AAPA SA ATH | | CAAA, NA ATS,

Cp=atbT+cT?+--- --- (60)

OIRCA AY p=(S, —S,)p

=("¢,¢F_(” (2 Le.=| Cy T=), [7p tote + Jar

=a ln £8+0(T,-T,)+ £(T,°-T,)+ = (61)T. 2
It 6 WYAScAZ Act eaptata 2fxaSa (Variation of

entropy with pressure and volume): (49) a ater

CRE ATEN AA

PdV =TdS —dE

_7(a - (8 -1 P=7(9)) Pl (62)

Can faq ae zat (62) ac mileanrs Tea Baw Ceca

ACS ATASIAG BA ASA ATA,

aP\ _7 as _, (a5) _ aE -(27 , ayer* (s r OV .eT (63)
(52) ae aalteaers cen ata faced 3S,

as =F ate bee vee
ally T T \el] (64) .

QIASIAA WHS ATAPIAT FCA ASA ATH,

oS _ 1, o'E - o
ov *T ae (66)

dS aa dE Gear aang farers zens \

eS/eT.eV =o'S/eV.eT oa a E/eT.oV =0°E/oV.aT.

ata! (63) @ (65) ax aaltearr ange Gioce oem =H,

OS} _
(=),-Gr, (66)
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OF Ms By arf mera ceca PY = RT pear

(27 *
olir V

RY VATE CHC HUTA

(2° => wee -++ | (67)

Ai @ @M aca cam (eP/e7), Alaa «SRA

(0S/oV) 2; adie faq Geer BSA Reet adi ninesa sa

MLANTATAT ALT |

mary, srnain Z=E+ PV i at selienene SIPTe ITE

BCH ATOM ATE,

dH =dE+PdV +VdP

=TdS+VdP, wa1dE+PdV=8q=TdS --- (68)

faq Gaara (68) ae AHAI cocs MTOR ATH,

_ (dH) _ (as i
ve (5p) r (ep (69)

ot ANAT = BIC CSSA APTS BASIS BA WAT|SA ATH,

(57), “5B; iT -(8), T sp sr (70)
(68) ae waleae COCs MEM ATH,

c(h, =7 8 oa
BAA ANUS AAPG FTA ATOM ATH,

eH o's a
aT aP = laTeP (72)

dH oar dS Gerad aud facens xem 0°H/e7 .aP = 0°H/aP.oT



1B4 CHS WrKI—iaios vrz

awe o°S/aT.aP =a°S/aP.oT za (70) ¢ (72) ae aateacra

AIGA TOCA MSA Az,

as) _ - (2 a,| (35), ol] p (73)
OE MT BY AIO MCT CHU |

V\ _R

aT | p= P eT
SA CALA ACA

°° =. —*
oP} r P

(eV /aT) pc CHA NCAA ceca aTaaracatn Zexta (85/8P)z,

wee eq Ceara oerst Aen angina aiaaScaa zasre mTAMTATATA

acai (66) 6 (73) a aateay gid seta FHrSHIERA

(Maxwell’s relations) aces giv |

ps ssicaa cwta Cp—C, (Cp—Cy, for a real

gas) $

PdV =TdS—dE

+ e-7(9),-(5,
sraecaa ws (8S/aV)-=(OP/aT), Daza Ba MSM AWA,

7 (22) _ | eep=T (8 r (e T (75)
aes scan (24) ae alsacs cra ACNE CA ATNTATSICA

_c, =p(Y 1 (0E ] -Cy—Cy =P (3) [1+ 555), (76)
(76) ae AMPA CL CHT FAG OCA CHE SLATE — TOM

mA, SAT BM Sida WE care a cari (75) ae AMlsa cocs

(8E/aV) --aa TTA TSM ATA, .

8E\) _7(2P\ _p Le -5 T v aT)» P 7)
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oF ata (76) ae Alsace ANC MSR ATH,

C.- =P, .[1+5Cr, -1]

aV\ jaP

=T{er) ler), 8
(78) a aiteazq Cp—C,-aa araran aaltear «(81 /dT) p are

(aP/aT), Sorat ataseraray |

OF TT BY are aera cata PV = RT xem,

eV \ _ _Resp - OFS (re

qoms «= Cp—Cy= TRIP) TR IRI =R ++ (79)
Taq ape mea cama Cp—Cy x Ri aps WA CHE

HIMBA CT AMFAY WILIA BA ACA, HANS FH AEM Al! I

Al MA Sar Sta CAEP] AMPA CAC GC, GA CHCA

(p+,2)(v-o)=RT

_ RT _a
a P= 5rE Pp

oP) _ RF - -a er), =P—b (80)
oP RT a

0 TC Pab Pt
ab

aaa PV=RT ptbP+ is

RT a ab

a V="p — ppt? pps
saate a/PV aa ab/PV*-a PV -09 miaacs RT DIR FAM

ATSIC,

(81)

_RT_a abP -
Va—p —Rptot pps 2)
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R V-b, a abP 7

U0 POT TRE ORT (85)
(82) ae asters fea ore Geo ws araelas seq oem

aT, |

eV\ RR, a _2abP |. ve
oT), PtRP RT (64)

(83) @ (84) ae aateacra aaqa sitet TER Az,

a’| V—b, 9a _8abP '

(er. T RE RT (89)

rom Co Con a
a\(2a 8abP

. an “A RT? RT
3

[ erecta a/V* agiens yic Saatecs Grol Ba AcacE 1 |

CIS] Bit YF Sy TN OIN Ale Ys CAT TN Sx, Sara B8abP*/R*T”

MAreors SCH] SN AA CACHE,

Cp-Cy=R+ 2 8D)

PIGS APS MMCAA cea Cp—-C,-aa aa R worm at |

ARCH GATT AAT FA AA GA WHA CHU G-A Wa AG TOMA

Cp—C,y-aF He A At MAE Cp—C,ar ma P-04 Ae

aieerey 2a) wae ok ste a ws Cows ah oe) | (STAN

8abP*/R*T*-04 wer Cp—Cy-08 At Baa FAG Mes |

fase naive: wag nea cH BATA V oer P wae
Sas] T-0F QFaAishrs aces TEA |

. 5] eV bes 7dV = 4 dP +| or) aT (88)
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Pea araera dV =O zens, em AN,

oY Vor). dP=-— oT), dT ee ees (89)

_ (eV /eT)per), (aV /aP)e “+ (90)
(78) 6 (90) a aalea asias ca MSM ANA,

71

Cre TE /),
1 [eVwn ren oi) con

oV(er pow eee eee (92)

MAA AAAS) Ys B= — y (2%) Rew

(25) _= -BV A + (98)

WSAT Ce—Cr=B ph eos ++ (94)

(94) ae AMleaqy Sara e sidcaa cee arates | «Pea ETN Siocra

Virani Tare sy (94) ae ailsaie aWqaQTs TH |

FA-AIAT SStq (Joule-Thomson effect): »feax acwa

Aliya MTT

P| —> eee —>Pp

qT, Tp
fou 3-4. aen-aara ortat

sey free Bee cece TAMSIN CATA MCHA weeTtE SPTITT q-
UAHA STA Te TA FA OA MIATA Fe MATH CATA
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Aaa an Veet Sa a ase GF oes SiS aes NAPE UMA

a0 eat aa aay wa ( SS ) aM Coal SH Sa ACS PRCA

SI AS ari wa ates as aera aabo sa a

ANT GOA MCT SIN SHIssTH heyy cs |

SAMA SOTA FA MCHA Swora waa M1 ATTA

Cory mabe) FI OTN BA CA ACE Se igieno cH Ceo

ate ab, fag wa AeA TAT CHE Gee Eri Te | abeTA

Cec grigte siocy Ase CAT CHCA CFSE 2 Ges-ghe aes

aa ata | Afser sticsta aay fac Boo cece farwpica cota

ator ween eats sor 2 aie Swe! at 7
qfeete ex) ace gH-eaHR eee (Joule-Thomson

effect) 4 SF |

UM MWS oaracra 4 Pea ory P, wax mca faa ort P,

ATA L 6 aa Geo aaa 7, 6 7, ake WAT ae

arias amet aaa V, oa Vil Fara SAC 1S

ep Pi > Plt at a By NCAA CHA AR STATA ITH

ae area PV.—P,V,1 waa warty pea «8 Fg

Q MCA sate sem (—A4E) aA wa, wan Q=01

SANTI C4 @ MTA UTBMie auewy EL, ae Ey Ba,

—(E, —E,)=PV,—P,V,

a E,+P,V,=E,+P,V,

a H,=H,, cam aeaqaraH=E+PV

SAS CAN AOE CA FA-IMTAT AATACTA BC CFT MICA QT Ay

aaasa GG TN Uete Bar-qTT aaa aco PER AeTTAToS |

CA MN Faw aaracts war Per aerate pre

meen Beer TSA AIMS LMT FH-MAAA OIKs

(Joule-Thomson coefficient) 4 FH! oF YRS pw TM

ATT FAC, ,

= 8
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dH and tacors zears, H-ce ory 6 Seer ares uz

CAM ATH,

dH = (ee) aP + (22) aT + (96)

qa-aaay saracta cata A= was, aie dH =01 weary

oH _ {aH

(or). = ~(Gp),@PaP

« (r)Gr)= ler),
a Cu=—(Pa) 7 98)

ara aera Cp=(OH/eT)p 1 Fear

ee ~¢, SP (99)
(69) ae aateace” STRSTR wig (9S/8P),>= —(aV/aT) p

AIR BA ALA ATA,

vat ST) +P),
~u. Cp

a =¢-[Te r\ -v] 200)

are nerd oF ame wg cH PV=RT xeam (0//07)p

=R/P xa aa TeV /aT) p= RT/P=V al cram

Sree Be AA CHU H-MI AATA Be SFCA CFT

MATS TCT A I



era ra aren scar ee arr ery CCE [ (65) ae aateae |
WV) _V- b. 9a = 8abP

aT/» “TT t prs ~ R378

oy” 9a §68abPan 7(27) =V b+ 0 ot (102)

9a 8abPWare =c-[V- b+aR- eT -7]

~ Cp RT ~ R*T?

BIN Ale ya ay aH SEH BabP/R°T* amis Sroredta xa

CACRCO

“=¢Ler~?] (104)
(104) ae mateay care con amg ca Q2a/RT ate b ater AG

RA, GCA pe AATYH BCA, VTE GIN AAA Aca OFS] AM Wa!

aiq Qa/RT <b aa, Sara fanats som wed, dle STRICT

ACT CIS] Ba ACT ( ATA CON Fa-aAT waa ANT

Rcercet @ igieancra cam aan as) I fag aft 2a/RT=Db

zy Sa =O AI! at UE, OA HARA Fa-qqay wT

BC MCAT SKBA BABS TWF A |

CIRCA ATSA) CU, é

9a

OR

2a

bR

>baTlT < = wm O8o BA 04 -he I ar

2a
Aq RT <2. aT >

2a _ _ 2a
ORM BH ba T= pp OW Sree gis Wes I

“ATT See =O za, AR Seors Gera Bas]

{inversion temperature) 7m a! ombersreity Geo

Cera CHS) ULB] SH AT Us MATS ACT Bere Geo] saz, ary

5 OXq SIT] Bie Na -
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omterateant Geo eran Seo acre abt arm snes aq

were SIT] THT! alsa Ceo Cer Gea, 7-09 Aaa

SCH SSA APAGTH AWC A I

BSNT CBT NCAT Cerys Ges)

+ _ 26 ,
[;= bR (105)

ale 8abP/R*T* ataic ya care am xx, Sac 7, Brea

Geog farsa aq | ICRA

2a 3abP

RT, ?~ T°

2_ 2a , BabP _a “T, pp lit R =0 (106)

os atsa Tay acs Tees pera @ am BIN yf

Cepqy GIS) MeN AI, ase Wer, una peoT) = wat aM

OF ASG AGL FA ACHE |

SAAT VICAGATA Q-Se CATAN CNA CA FA-NAAT VATA TN

CBT ANATH NOM FACS WA AIT MCAT Gros Sa Gere

Cesrg face ariacy Tacs BLT «= MAY HTRAle OFS) AS BT Acq GT

SIA SH ALSM ACT |

exfeifeas epataet

1. waage atic oref omcaa 2 aa BGA See @ BT OC

1 aque cece aqreca 100°C 6 25 arqaeca siaqioe em ZA |

AIT airway Sy OMIA FS MATT ACI ?

[ —9°76 an. /fwat ]

2. 25°C Seo oF aa aq sioq areatiwacs 155°C Ceara

QE MT AY SAM ACMI MATS Fa AA ST HATHA 1 ATOM

THA Bisq e Say wearers wcviss Sy FerFcH O'O55

an./fedt/ara aae 0°108 an./fest/ara, arenivca sr Ste

11°7 ap./ara ae oneatiocra were 114°C acm aaa afemiéa

ay ating nies fay 7 | [ 14°1 4m. /teah J



192 cers TATA —aaiss 1TH

8. afeaet « aaertia ora 27°C Seem ue. a ay

feferarers 10 fora cave 100 fara aracia aan wataiony ofaaser

TAIT Fz | { 4°606 an. / twat ]

4, azic cigar Riacra ararcas O°C Gecra 1 ana aes

wincn siaca alas sare ca adiay mfaae sre aca Acq SI

aret fond Fat oniaontacsq Gas 2h°C 1 Bieale onfazontace

FS SIM CRUG CHL? [ 3°076 x 10°*° anf ; 87°324 aneaiz |

5. amas antacer sae es fomes aerece 118°3°C

eae 16°C 1 Fgaecs os se ST 43° H./ an, ae RTA

om areiteqa Sty 96'S en. / an. t ancaice onfacor ao orcates

wi 0'46 an. feat an. 1 oe ATER OT Os aT UY

CMALS STAG THs OAS cars Teas siorr alae sara

Gay MAU SS Alaa AAI ? [ —82°08 4n. / Twat j

6. ae orrerr 5 ara Bg CATA BT IPS Gay Bq GFT

25°C cave 173°C san zai her OAS a omCRa Beate Orr

B°6 mts etfs am oy aaair-gtaa asa fade ee |

[ 11:29 an. /fo. ]

7. O° care 100°C Geowra ala saa 16 safes

wrmnize 698 araia ats am wy (teq uae): OC

CVO OF IT Hy HAY VEN FTI BAST hes cacy a NTA

Sool FS sora aaiy 1 an. / fe. aha ona ? [ 42°1°C ]

8. as Ma BY Bisa sascs OC cacs fawn Gay sq za

TSH 1 CTY GES] 2A 100°C ae Aas aa acer vifane az |

aA NG Beats Sy 10 sala ate fedt ate aa, OC

CV Tacya TAT SIN 79'S sala ais oa wae 100°C Beers

aces sreiteay wi 540 sala ate ona aca aieaiba ae wade

aie Teas Fa | [ 36°94 an. / fe. ]

9, 25° @ 100°C wae 25° @ 857°C-03 Te BAS ZW

FIN QIRTA FP PATA Ge FF | [ 0°201-: 0°527 J



Sse Senn

RASS StiaifSs Aws 6 Siew Cats
( Some Thermodynamic Functions

and Their Applications )

sie a) qgetfe acme (Work or free energy

function): Ie 7 gee ams, 4-@ saiaiveore

MAAS FA ATA

A=E-TS (1)
E,T a8 S ane neva aay safe, Geo age walter

E, T ae S-0% 2c]enat Terra Srimiss saya Sor frSaelter

camrorps wi ama aiaaéy coq Tecra aise @ oy

BIg wWraeit am faite gxi yware A-6 ok vaca vf 20a,

BME SSH VBOOHPT TOCA TIAA QFAMAAMG BrPH ACT wae

dA xa aunt favors i E aax S Gert agaias (extensive)

af genta A-e sera agwaine wt sca, aele Tera ScAA

HizaStaa Aecn Aen A-aeAae Migasy GA |

(1) aya mates cars Bogs waigascra Sey TSM ATH,

dA=dE-—TdS—SdT ve (2)

faq Gewra dA=dE—-—TdS vee (3)

AIT HT CMH MSA AA,

dE=8q—bw

quae dA =sq—8w—TdS

dqgq=TdS Zea

dA = —iw ee (4)

ateqet ona aces axe ANerniia wintecra cca

AA=—-w 1 —-4A=w oe (8)

13



194 COS WIAA— Aes verz

ay ae ce net Aza a Tem BSE asset SI FS

Brcora, Ue Aes sea ana) ate Ac wifes sre

Scree (maximum work function}-e am AA wc!

W TAPS ALAA SICA AAG | oo

fttqm-qn faeq (Gibbs’ potential): fram fre
(G07 ALSTS MNTTSS 1

G=H-TS en (;)

H, T ex S-04 aconat vera Sremtss waraa Gora farsa

Caras xf Kenta G Tecra wage Gora fsa satay

werae aeqi dG xa aa fares, adie Gang aiaasq

I Tet wes 6 cre Ug Ory Tsay aa 1

H a S Gert yew tguias i pemr G-e seca TWwarlss

uF Aq |

(6) ae alten cons ereyee oftaScaa aay orem ATF

dG =dH —TdS —SdT oe. (7)

=dF+PdV+VdP—-TdS —SdT

dE=8q — Sw aiaca Pea oI 6 Geers mem az,

aG= —6wt+ PdV +8q—TdS

= —6w+PdV [ara ig=TdS ]-- (8)

ATSIC Seq Aeaios Arete @ aapreity axe vifagscra cH,

4G=—wt+PaV ree (9)

27 —-AG=w-—PAV } vee (10)

PAV TRA AHATHAS HS, w DHFS CAG ST! TBAT cy

AME CA CTA DOCH TNF F-Tyecay ETA A Te SEy SS oraq

TNS SHA ANT 1 «GF secs A Bore TN ea ate TER

TT wane se sa UM w=PAV aa wae

4G=O Ratt Brae ate Ter oars se feet aT FH

wrerat PAV =O ata wR AG = —w BA I
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ater Cw ste Ucws Gg fttaa-eces aRSth
etfaaSa (Isothermal changes in the work function and

Gibbs’ potential for a gas): rent

A=E-TS\

ATABTS BH MEM ATA

dA=dE—TdS —SdT

=TdS —PdV —TdS —SdT

[°. dE =8q—PdV aa iq=TaS |

= —PdV —SdT we (12)

arora ataasera ceca dT =O 1 Aware

dA=—PdV ve (19)

L AGA BAU Cavs 2 AYA ATSC CALS CHM Tae STH ACCA

owtaasa (44) 204,

As Vs

4A=A,—-A,= dA=—| Pav» (18)
A, Va

os ot By ret mA cH P=RT/V Roam,

~—(" p7r®tV pry, Vase V,AA = . RT-;; = RTIin pi=RTin y

(14)

Vi eV, wel es 2am arma mom orias aTTeT |

aig n Ml VY WA COM ATH, SIEM ACA

4A =nRTin a =9'308 nRT log a (15)

nara G=H-TS=E+PV—-TS

eset dG=dE+PdV +VdP—TdS —SdT

(16a)
dE +PdV =TdS com

dG=VdP-SdT (16)



196 Cate wara—iattios oir

dG=VdP oes (17)

1 aya UTS CTH DATA ATU CALS Kl Heres f14_ 7 -TeeraT

ofgaéa (AG) ta

4G=G,-G,= . dG = . VdP os (18)

as TT aq Veet HHA cH V = RT/P ROH,

_(" pr@P_ pr), ? LeaG=)_ RTS =RTIn 5 (19)

aaa FO ayaa fea Geer P./P,=V,/V, seam,

AG =RTIn + (20)

NWT AY UTA CSM ACMA, BA

= 2'308 nRT log cs | (21)

(14) ¢ (20) ae 7 (15) @ (21) Ae Aalea Coes CH AOE CH

4AA=AG ( Aare MiaTStAa CHC ) |

TA ares act cw AoC AA = AG RA |

fata q-CRPP TRIM CA mateqe (Gibbs-Helmholtz equa-

tion): (11) ae aalteaa cece orem ara ( CTA CHE )

oA\ _ _ veeaTl p= S (22)

ae (16) Ae aallsa COCs MTOM ATF, |

aG\ _ _ bee(a7) .= 5 (28)
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(22) ae walters etn one S-09 a A= E—TS asiteaea ataca

OR ATH,

A=E+T (4 : (24)

aszerd (23) ae adiean core arg Say ma G=H-TS

aaleaea AACA MSM ATA,

G=H+T (8G) (25)

(24) 6 (25) aya aster eceeice ftea-corretyen

MMVI a at et wales ates acareltr world face an
FAIzHt Basyl « 2@un weal ¢ 2 aya BAT

CATHTCT EAT |

ayeroita nigascaa ce (16) ae astern cere orem are,

dG=-—SdT + (26)

ade dG,=—S,dT ax dG,=—S,dT

qear dG,—dG,=d(G,—G,)= —(S,—-5,)¢T

a d(4G)= — AS. dT

wa «=—# G= H—TS Fem Cats MOM FTF,

dG =dH —TdS —SdT

arora qze mlaaSoa CHU,

4G =4H—TaS (28)

(27) wae (28) ae AMteas COTS MGM ATH, |

4G =4H+T Eek (20)

A MAAS CLF GILG ATEM AIC,

AA =AE + r[%4e 148 (80)



198 cote wiraa—iatitos oer

(28) 6 (30) ae wits fra seceecaey aeiern 1 ak

AMSActH STATS BaCAA TCT Bins Brae xH (29) ayate 1

14 A-CROTCTIEN ANtSaca VETS Areas | cl cata oisaSerat

cam oS aplizay oat 24, afaasa aferet 41 aeteret ae
rs m1 cea on aaa 08 A, G, H, E sete acraces ate

Ba as aris falas sq MCE 1 | STAT MigaScrT CHE OR ART

SATE ALT A | CHAT AKG Heras cHrax oF Alea carey |

Seq ate 1 x sales 6 ors Sl Venere Bene cromios

ALMNTE WITS aa, mae 4, G, --- aete aerecea a lates
RCs A |

(29) ae adivarn aI GIT Nea AG Gat SFCTA ACT

AG-0% MingScra xa ( fea ore) arn wary AM iad em

aa ise peoprarmey aaiivaci of antics AZT Crem =H

WAHAS CHCA Tipwems way Seeryns (temperature

coefficient) fatras aslteas framers |

atataata 6 (Conditions of equilibrium): GR

Terr ose qores fem meas ar 2 gernq atin aforwt

frat Aso zie oem Biss ora ora cafe sana: aalsqet

a qeses fea amie ae Ars alee Bee 1 | eae ATANTTRA

a Term onis ata great waa G=H-TS zea

ante G ea wHeNt adie dG=O0 mar! «& Fa ANTUA

mS 1 ATTRA oT @ Geel Cans Pea arses ara |

Sas RY qorys feata S gteetgy xx, away G greny

ea «quae dG wrwe aa ade dG << OR! Bou

Cary qesrws frm aeaive acer seca fra 7-iqer grt A

aTraine fstrarqien qesepSera acaios xa, wom fairaa sc

Tet cna Taweta oiaTSa MTGE ACT | SA CST TOC

Taiem aera cea AG <a

ATTY ates aw 4G =O xa!

Sorcaa free niatesera Grate gem aa iacow TS |
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(ara ay wettoret feare avit weme exe aware o/T
mitt. dS-a% cH caro aca, fey atteret ferara & g/T at dS-07

WA Ett | BTe

dS > - (31)

> fxs waforet qe = foe afeqel feaa spe me
ews q=dE + PaV xem,

dE +PdV
dS >-——— a (32)

Tous aS's, p20 ."° (33)

ATTN ULE GARTH MT FTG, MSGT ATTRA 1S Aca

dS; -=0 vee “s+ (84)

(32) ax Aateas cacy ATER ATH,

TdS > dE +PdV te “+ (86)

(15a) a aahteacy ok Sey ACATN BA CATON ATA CA

dG < VdP-—SdT vee ve. (37)

were dGrpr<O vee vee (38)

mIMTEA TS dGr p=O0 ve vee (39)

qos ira 1S dGr p <0 ve ve (40)

wiefas ersifae efqe (Partial molar properties) ¢
Tea (G. N. Lewis, 1907) arebre arias af sees CoA

TSIM AST FLAT G1 facoa VCeBATa THR HOG ACA |

amy ase siinfes aenifas ef (thermodynamic

extensive property) Fi $9 3, AAG Aecetst CHA AN

CHIANG Tawra BPE Sowa, ate oi e Sacra Gocy Ie Ror

Sige fater Bnanaa ata Gera fret aTNVH,

yemie, from foes, atin, onemiie ate akin wt

G TM Gant ors vice asm sac G BWA,

G=f (T, P, 1, %, Ms,°°") Mar**) se (41)



T nec Gee wx P Tem FI! 4, He, Me,°°°, My

Mere Aer wen Sigs 1,2 3,---, ¢,--- aga Sonacaa a1

BIT AI | TSCAT SI, CVS) Ie Goa AiaqCT ATA

aiaqsay Tor G-9t A AM Alay TULA GT MEM AICy Tawar

AMPA VAC

ac = (26 aT +(20 oC dP
T P, a1, %3, °°" T, M11 a0"

+ (2) dn, + (2 dn,
On, I, P, ta, ns" Ol. T, P, 21, 88°

oe] - (2¢+ (BF T, P.91, 99, an, + + on, »P wssmg tlt
fe oe eee (42)

onOi) 7, P, misnaee

(OF G, THN ies em eA Ade

E 1-ST Gary aries oratas wf qe TA |

0G (6) #6,
om) P, Ma, mee Gy ) On, T, Pina. ns" G, ,
oe] =G wes wee
Bia) e. es mssnen OF RS (43)

sare (42) ae walter cos CT AWA,

aG

| qG= (22) Mi» Wee aT'+ aP T, *1. "2, = dP
+ G,dn, +T,dn,- + Gdn, +: + Gdn,+ -- (48a)

tat oern @ pen dT @ dP Bernt "En EA CAC RUE
dGr, p=G.dn, +G,dn, +G,dn, +°- +Gdn,+ ee (44)

fhe, Nor Me, oo My ARIS VPM a fies new fates
aegisa. (composition) wp (44) a anlisane aareiee Fa

one ata ( N fates aegts aarrs )

Gy P, n=G,n, +G,n, + GM. + eee +Gn,+ coe eee (45)
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(45) a alters oiaaSitn agior cee fates ocr e@ Seon
ATMTATSTCA WASTASG BCA MSM ATA,

dGy, p=(n,dG, +G,dn,) +(n,dG, + G,dn,)+(n,dG,

+G,dn,)+---+(ndG,+Gdn)+--- --» (46)

=(n,dG, +n,dG,+n,dG,+---+ndG,+--)

+(G,dn, +G,dn,+G,dn,+---+G,dn,+---) (47)

(44) ax aiteacra aecn ak aiigaci sen aca fafre ory e@

OFA MTSM ATH,

n,dG, +n,dG,+n,dG,+:--+ndG,+--=0 --- (48)

ot allsaa tahoe acghotahers ere CHUL ACATRT AT

(43) @ (45) ae aaltear cece cara free fates Sonanraa

ores wrigs ala cere cre Bqeray Fal ata (43) ae

ANA CUS CON ATH ca faleG Geora © ICN Ca NOTA faa

Mia MHTCEA ACT AF MTT BY caw Gorey cam sary ala

aaqsa acl Ormaica aneins oreias xf oe fem sa

sects mnTiaycra aiaans Taare TenTy oF carr sary wear Argier

iat welts aigaSq acral (45) ae aatean cere cre ATC

@ falas ony @ Gee cA NetHA Smee wf G-ay AMF

Wa oem aa n,G, aerators ANA SAI ASAE HA Serancaa

oreinse orgs wf G, xa fates nS ace TeTMA FEHY Ht

G-0F TG QCA OF aT SET ATTA! SMBS WA

zaG ,i-wa Gonaaa fogs aga orice a Gi ot tres

ACH MCAS AR! GT CN AA Ct, CHA Somnaa faye

UTE ats awe wes ay Gat cl My Mem Ae, BASS VTE

ta Gea we wat mag BtCTA Aegion miaTeT TOM

ahs ates wf Gate mags TC | _

(45) a oaiter, cre cae on ame a GC, aa
stfaatfaes ef (intensive property), Gan oF at Reo

Ortgs oaniaqea ofan Sra iasole aa, corey Tate

Sear e oren necna aegisa Sora taser: fate Sencar



202 cele wiaa—iatioe ore

hi, they, Ny ARTS ATT Ces a G-eeh CIT SAAT ELA

AQHA n.Gy, n.Gs, °* n.Gi, _*° ete \
atatafaes faea (Chemical potential); tea Yeon ¢

BN CIA fae Sakae cam Comes arehrs enige 14 7-

igeqce Q Born atitafes faeq am at apnatas

TASS TN Moises sn aa «Tae 1a GMAT CH

L,= (2 =G + ae (49)
On / 7, P. ai

(48a) wallexe COCs SIR MISH ACA,

=)dG= (2 » eet + a dP +p,dn,+p,dn,+

woe oh dn, + °° eee (50)

ALES VACA CHU,

dG= (EF) ait (3 T, oP ~ (51)
SCNT CHATCA ACALE CH AAS TOA CHUA,

dG=VdP—SdT vee vee (52)

(51) @ (52) ae aalteas cece oem 2TH,

(23) 775 SRR a - (58)
(60) ae aafteaca eo arr aTacH Te ATCA,

dG = —SdT7+VdP +p dn,+p,du,t+---+pdn,t::
es (B4)

fen Seon © FIC,

dGr, p=t,dn, +p,dn,t-°- + pant

= >udn, wes eee (55)

(48) ae aatteacn G-ce p Wen atemrinne sca oem ATF,

2,dp, +n dugte+ndt-=0 --- (66)

q >, dp, =0 coe eee (57)
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(55), (66) 7 (57) ae allerce fatqa-geen allen (Gibbs-

Duhem equation) a za! oF Alea fea Geo © om

CBT NT CH ACA SN AC | | CAAA ATTN STATA

OF ANAC ATA CSA TH |

BIN @ Besta neck aritufas feecag vfFaSa (Varia-
tion of chemical potential with pressure and tempera-

ture) $ Bram atiq

(2° T, P, 1, Wa
Uc far aegis @ oct Seca Fens Ae SF 11,04 Ws

( wenn afsaatr Gormmace Pea cacy ) oem are,

_8'G = (%
On, ol ol P,N

3G __(as Toa.aa ol én, - (22 fT, P, m1,"3. ~ ~5i (58)
dG ang fevers Zena Genet aay 0°G/oTon, AAA

RT 1 BCH

(24 | =—5, Lee wes (59)

S.=eneiee reas waitin ( i-oa Gora) 1 (59) ae Alea

Vasa acy waaay faeraa aiaasa Tact Bea |

1 FE-Zhnuar% ©

a sae? -(%),, | (61)



204 cers wraa—laaiios entra

dG ang faces Rents,

on ; aN =4-Sq Sacra Seles Bigs STASI

(62)

erat Tce Trecry CRCT

Vi=(n tng tnyter tnt: ‘S (63)

a EA tT. P, 01, an Vi = > _ (64)
au) _ RT aTOR (2 ee e)

(65) ae aalleaa cera Fern cera GeramAa awariae faecaz

MATS TACT BA |

Pam STM @ Aegiosr cece

du,=RTSS =RTdimP + + (66)

TaD Region ceca i-on Oommen arias Sate x, (= %,/7)

Taleo Bq | Gorin ores or p= 4,P Towa,

Inp,=Inx,+InP

a dinp,=dinP ove vee (67)

| BAT du,= RTdlnp, oe. vo (68)

ialee Geer aAaTsiee Fea MTeM ATs,

=H, +RTInp, vee a (69)

L, =eTs=— ase oreins oren Seommaica armas frets ace

Gonaica etate atatafas faeq (standard chemical

potential) qn aa I

wyicetaa watsad (The Clapeyron equation): «az
AQUSAG HT We gio TTA (1 ae 2) ARITA Foren FT

WF | Pea Sa AI ase ars, Sra fears yoy afzasq GUS



BAP SMNSS BOSS @ VERA AAT 205

AA! AMAT TMF WS Tem WH asl AANIB sara

cara TEA ON SC Cee Bee ofa seers MEAS eH

XCM, ATNTEIA “SPYATCA,

dG =0 +. (70)

ATANTS| FaTH cad Lamy By aquars seq wn cece feely

TA BTsiaS Fara, 1g zlaecqa wataasaq (4G) Ara,

4G=G,—G,=0 vee (71)

G, 6G, ane 1 6 2 aya ora AG Siog Uatas fq F-Faes |

(71) aya asters cars orem 212,

G,=G, m"" (72)
BET AMPA Bales Go wna cary Goraeyra weias 14 7-

1qSq Aly ACA |

Oi FIX GB CPBIA Alay Alassy ( aera dP aw dT

aaa ) MoI aS wry antss ins. y-Tfaeq ofzatSe acw tora

are G,+dG,axG,+dG,' fase arg git wna

OMNIS Tq A-TAST AIT BCI, MATE

G,+dG,=G,+4dG, vee (73)

(72) wae (73) ae AMSA GFIAS FCA MTSM ATF,

dG,=dG, as (74)

arm dG,=V,dP—S,dT

a dG,=V,dP-—S,dT

aoa V dP —S,dT=V,dP—S,dT

dP _ S,—-S,_ 4S
dr V,-V, AV eee (75)

AS 6 AV xereca gic wna oretas atte @ rigs OTASTTT

onda: adP/dT Geora Aen Tecra MiaATSCTa Te |

MNSAT Oe aca arias Sty L Ost ANITA VC

See T IH MEM AT

AS = 7 oes (78)

41



206 ces wiaa—fatiiss rite

dP_ iL L

TOM OT TW -TWV,.-V) (77)
a8 allerers BICotaa AMSA Te xT

Laiq ats aca ay mraa ory aa vu ate Gonaives

GLMTSS GAGA SH, SIAL ALA

_L ———) Ml — l ese
V.-V, Mv,—Mv, v,-,

M=earias eaqi (77) @ (78) a alters cece mem ate

area Alt sacia fag WAI

dP_ st

df T(v,—v,)

wararey aa cas (=1,=aehea sa, adie L=L, |

UV, =U, = CAO SLMS SAG WAL Vy = Vy = TOMA SACS

area, adie VV, =V, 0a V,=V,t orem "

dP ee L, — l.
dT TV,-V,) T(v,—v,) (80)

BlSaq-TeY G Bisq-SAN ALANA CHCA,

(78)

(79)

dP OL, |,

dT TV,-V) Tw,-v) (81)
dP dL, |, (82)

8 OT -TV,-V,) Te)
L,=aetas S4orsq oi, 1,=SAonsa saa, L, e l,

AKKH VMI WI Bt eC wy Sia V-aF Bsa s

siosa, | Sa OA Gg TEM MTATTTS |

area aster corm faite Sema gio Pa AA Cw

eraTay | ast omnes gh crema asc cers mamta

ames came ot alters oar aq cw / aca afte

aera Ba eras oA vy, .8 v, VI YO Hera T BCHTSsS

OAS |
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@eieads OC Seu mee a 6 eT Use
oraet jetecy 1°O001 4. cr. /ata wae 1:0907 ©. cr./ara, aacea

ver St 80 srata/a i as aTyNER HeNA siaTSTAR BTR

ATMTSA Seo Se ofarsay arq ?

Crem aice Gera eu T= 0°C =278°A ; |, =80 an./ana ;

v,=1°0001 %. cA. /ata ; v,=1°0907 ©. cr./ara |

avg 47 4T _T(u,—v,)_ 273(1°0001 — 1:0907)
AP dP, 80

fuat. &. ct. an. 24

[ 1 sratz = 4°2 x10 arf ( = oa coisa. )

4910" _ 42X10" 10"

~TX136 X91 VA. = TEs 6x 981

=0'04142 ta. an. |

AT _ 273(—0°0906) x 107°

AP —s—- 80 x 0°041142

= —0'0075 tush/argren |

4P =1 aquen zen §=AT = —0°0075° |

CHT Ae CA ats ATER STgtea wu ama seTATEe 0°0075°

Sl ATA | «| FISATSACAA VOM GCA SICMiSs STASA gle *NTeATA

SA MAA IC I

Hrictwe-winata waltsad (The Clapeyron-Claussius
equation) $ Saa-awey AA cH TH Mas VIASAT

BTA Carers Bigs arey ye aey an, oie V, eV,

Vey SRS] Ale Sess COM AIG FA LM SAT Mo) WI! ak

arga V ce V,-0a gaara Gere eta (80) ae aeeane crn

ara TavSA AS, ( STATS P CT TA )

dp _L, .ae (88)
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V=V,= Tem Bae Me are ate OM TCA ATH

area ara rect VV = RT/p ea cara

dp Ld ees (84)

L dp _ L, . &)

4 dinp _ L, (86)

(85) 71 (86) ae aalkeaene atcrmmeetiat AMSAY TH A I
1850 shire sive aes ot aga fata scar) ok alles

ADS TN AAG ASS AMM! aay ak wiles apa dp/dT 7

dT/dp iat em wee Amy Ok Alea Mas OTSA TN

are dp/dT fata Fara Se TOMA SAS AHS BTA AAT

ZF Tl | "

PNCAAT ANAS AMPS FA ASA Al ACM| BCMA -H AAT

AMSAT ATCA ANSleTS Bal Ara | (86) ae Aaivangy Aaesters

ata ( L,-c BIA- 6 Gaer-fracory aca) MEM ATF,

__L, veInp = “ert? ( was ) (87)

4 log p= - saxieT (88)

T,, Bourg arn P, eae T, Geer aI Pp, BA

log = ~aagg'er, +4 0)
en log p,= parte t4 (90)

(90) we cary (00) se eee en oem

= -sabRLT.-T.logs - F508 303 RLT, “f.

=ssahR| 7 age (91)
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ate R=1°987 sraia ate todt ate aa aq ae, wre

p,. L, [T,—-T
log 5 = Fete | TT, vr 2)

BRA ANSAY CT SISA SG ATCA A AS SM AW |

Butea sas oe aTeA OATS 100°C 1 «(70°C Seem

RA TEMGIA SS? Stes qreieag silty wre 5640 seta ate ara i

wae 70°C (843°K) Ges aceaq aero p fafa.

wraca (91) ae males are Grreyia afaca erem az,

lor = sees | 1I_1 |
© 760~ ~ 4576 L343 373

ara) «= 100°C Gear ara aro 760 fa.fa. eae BETA UrIeias

ea 18 |

AMMA BA Mem aa P= 241°9 Ta.fa. 1

verct] fI=TS] ( The Phase Rule )

ABBAS (Definitions) $ ca TPecHaA AIAG Verse Wat]

(phase) a aq1 ok AAS Gey Urq Hengian cece falro

AMSA TW AIBVISS eH ose ase wna avriaias agte Ala

CFR Bt SIA aay e Sra Gatahgs aeila ary aM aise Tere

Rio rn) ICP — oa ea Ge eal A | | SATA Ta Beer-weeiTA TTF

yer fore wn S61 | MAATZ ate Bacar Are Ay Tye-

CNN LATA Cl CFIA MAA MFCATA TN ITF |

ATTA HA TATAA ALIS ALA (number of compo-

nents) ac Ayem Gifge ats wna aggre wer tains

acaeta araiasent zou Gommayaa wWiaq AN caraTe |

B4TSHGCS AKEF AAT GT AVF Adel WA Ble CHT TOCAA

AGS ALA HAM FAA AMA We FRAT LOM acmaq—laoras

araiasera yea Gamay isda sar AAA) Cla,

PCI, PCI, +Cl, seem feate amraias omrg PCI,, PCl,

ore Cl, Saige erate wa Aes ALAM Bra Ge ; CHAM PCI, 7

Cl, Wa gh went Ags ser Sa ATH CTA, MN TF, 7 OTe

14
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aq PCl,-o7 wa y aa ay cove fra PCI, @ Cl, a4 set

wre araera PCl, arava x—y wae PCI, @ Cl,-a9

MOF MBA y MA My STI ASA 7 aI y ak Fie aT Ware-

am macs MAC ASTHMA MTA BIA AT! «tS

CaCO, (#) = CaO (#)+CO, (Om) ae fsa apnaiae

Cana Mere AMES A ae wei aredy cw ak Ter wy

ae] for—yic sisq Pn wae WsIS oOPiy wn |

cary Sacra ATSaTAa (degrees of freedom) 7 CAIUS
(variance) Aca Fare A Herma falen wns ACN ATANTE TaTA

ar a caaagia aired aizatoe on am, o@ taangian

ASAT ALMA CATATA 1 Sey-Vrel Arey Tacs] AIMS CHASTE -

BIN J] Saray Soca Salter ASM aT AMMA sq asl

OAT FAK-HAA-HRMA WHY Terry AAT Ges TN Sry caaes

“ast Al & BM aster aisasq woe cl IA sD

WTA MARiy WE WS oe HOvTA ASMA WI PN | Cl CsA

MAA TACHA Bay We, BAI ate Tera VT SIN, Waser

J CFS TMT C8 CHIT Zio Soraya Gig fposelhe 1

aratauta tS: xm ae fateo Seo 6 ory P nee

M-ATNes Ga ote AAS Terr C-Aegs Aes are

merce a, bP wets am aay Aeasre 1, 2,---C

aes am fies am aii P age fafoy wna Sofas

MAVFALLTA AARINS TeSAYTACH AMET ta, Yoo’ “Hoas Has,

Bao len > Hap, Beans *'Hep STM ize Fal STt ATT TEA
Tate SFO G FCM, 4 AS, late mMTeA dn aI UTS as

PN CUE UAT OTA SAATSIAS FN Tl AAS Teale aanpee

CE, ASNT oF Barsacra ser faq zfasa atsaéq dG p=0

cq wae Ta F-yeea aallsaa MPAA Tudn,=O xsi eaedte

Mian atbay dn, bees f Hipdtt»
+ eo dteat epd% on + — + edn e,
+ eas eos eee eee

+ Boa 0 AN, +°** + they dn.,=0 ‘ee (93)



TABS SATS BOOP GC Se aay 911

STA MATA MAS Tey Sa fates Leute,

dn,,t+dn.y+ --+-+dn,,=0

dn..t+ dnayt-:: +dn,,=0

dn.,gt+dn y+ --- +dn,=0 ves (94)

(94) attearaecs C ans sere qe A am ye sca Genny

magia alter cart Fea MTeM AT,

A,dn,,taA,dnit--+A,di,,

+AU tAgdn.,t-'+A,dis,

+

+A... + A.dne, + +> +A,dn,,=0 vee =. (95)

(93) @ (95) ae aterm ath upg est Ter cH

NAR TENA AMPA VSI aq! CCP OF vaca aha

ALNATT GET AA 1 ASAT

A. =Pie=Hie= "°° =H»

Ag = Vea =o ="" =p

he = Poa = ben = *°* = Hep mr" es" (96)

wreire Mia Byp oe Say; Boa Har °°" = ey omer |
ASA HN WOE A SM RAS Nery aay fale mA

favias wad aeabraa ariaias asa ass BA |

wai faa (The phase rule) mn faaa onfaera sca

1875 sore fram (J. W. Gibbs): o& fray aa arrears

CHA ALIS RACATA PN-ACAM, AKMGF-ALIM] G YSMACAA AAs

Tey ase ang 1 aie P, C wae F aarrem Soares meereyters

TePTs xa, Vreca Minfesera mn fay Ba

F=C—-P+21
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wi fawn fats Cane awe sma (C—1)
megs aeaes farts avr woraic facarn sara faaa aca sea Tarte

em acai C aa neque P acege ora acy Taetae gear P

Aes MTe Aegis tater wen cae P (C—1) eae mpe Sora

fata Sa aca | fag ANTE TS EPMA CT ATE CY AFI

WTR CATA ALAOCHA aTPTAIAe faeq fade Sacer Serr wyleCS et

ACUCSA AAAS [AST GIN AT «AAAs freq opcwqy Gry

fqGaeltey LORIN TH AH Cl Asis HH SIO” AaoCeA oO Teta

FIN UA MIYlacwS HY Aeqocea Gy faiy Sn ara! Bete

ats area an (P—1) aeas ope Oma int sara TA

area ati C age aeqorea ay ok aren aq C (P—1)1

quar P age wera aegis fafa an [P(C—1)—-C(P—1)]

ACUTE Gora I FACS ACT « AAY ATTY SIN @ Geora Gry

inéariia geme @& yt Gre ade Tn acai Aware

ATTA AKG Healers wy SA Say AWHCA FT CI ALAF

atari Crm (= aeaacaa aAcan F) ia Favs ACI 1 VA

[P (C—1)—C(P—-1)+2]1 aoa

F=P(C-1)—C(P-1)+2

=C—P+9 wee eee (97)

alq oa RA Cl Ca TAMS TA CHA OS AS Bye,

wart creas facta py Goracaa ween sian free aca ase

race TNA faeftas anraine iqeqnypay Arias Wo

AMPaMAAA AIMS BAY AI! CHA TN AT AlsACTA

CHT MIATA BATA SCAT ACT AT I

SnAiS <@ afsresi ( sntesiSfess )
( Fugacity and Activity )

antona Rutfite—aey scam mem atest 6 ares
errracera cuca Ta y-freraa siaasa (dG) ara,

aG=VdP vee vee (98)
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as amy Bq Uret TT Ayes Te cH Uiss ore

V =RT/P crema,

dG =RTOPPP =RTdinP eee (99)

P=mea oa, T= Seat feq nm aw oref a a

wracet (99) ae Alea STA CHE acaTal ata aT! cre P-s

os AGA UeNSS BIAS (f) am atwuins en cae omat
APS MCAT CHA BIN Sea cers CH ais wey sm aa TH Ff

MIS WAKA BOM BMis ce Ica Tl Boa ony ares 7

Cae ATT CATS AT CHA facHA Aaleay Wa CHM ACA ACA I

dG =RTdlnf tes + (100)

(100) ae astteaace aaraters aca mem ATE,

G=RTInf+C vee wee (101)

Asa wre C Gea @ amcna aslo Gray lesa arg eer

G xm oratas q_%-FaS7 |

cary sacra tate (f), (101) ae ates em AeTinS Rome

Carat mera Urates faq ataes afarecarn m1 Tear ot Allsae

aaa faera wyfana walt Bee RAL APSR MAMTA

att xq AG =G,—G, (1 are Qasz oncaa zis wae Tavs ) |

(101) ae asteay coce FT SRST MTOM FTE,

4G=G,—-G,=RTIn ts (102)

(99) ae male cars Vf HTCHA OF ATT HPT CHC,

AG=RTIn 2 ++» (108)

(102) 6 (108) ax Gen witsae® ared nes CHa aceTe eRe

meek amnca eutate e ory aH AATQeSs ce! AatSs

Prete lean, oret mcm cw «=f/P=1, atte art sc

FUAG @ SIM MIP AA ACA |



Baby ft

O14 - @ete aaraa—fattiow ovéts

eps mom cea f/P wis ant ieq ort Fae aTaTH

AHS MCAT ASA ATL MAT MYA ACS NCH wa YAS FT ICM

APS WA S AMAL NCAT SSAC ACA CHT MI ITH 1 | SATE

OR GHATS STM SITY) Aa TM AA CA A MCA Atta

BT VENTS TA INET Aen Act l-ay srereie OCT!

MTS FOr,

Li £ =1 af-+1 wi -P+0

ASA YAR FT HTL AFS MICHA BIA o sry was aca | Puiaioa
Are worst aia law scaq fee (G. N. Lewis, 1901) !

ainfacats coca wTtfAe s com orataces i-om Gora
aaraiae freq (u,) mem aa (69) ae Aalean SPT | BT

UAT CHA

Hy = E+ RTInp, “++ (69)

pce t-a Conary em arraias fgeq sen eat P, wer Taree

Sq Gora webs ory aa T a nae CRS! ARE

f,=c,RT ( c= catera pe ), BGat Taiew Geo crn a4,

b= n+ RTInc, “s+ (104)

OAR w= ht RTINRT --+ (1044)

uF por Meek omer agi @ Seer Goa tater |
aris 51% Pp, = 4,P TOA,

w=, +RTInP + RTine;

=p’, + RTInx, --- (105)

ON 4, = MATION OT MCT Biss Srey ase P= aay

BIN! § Ba aang faeq pw oI @ Ges Gerny Gora

frSarliey AC | |

APS MULAT CH Scars MMS AA AH! APS MCAT

Cece (69) a aalteace wey aiteas ACA,

ue=p° + RT Inf, eee (106)
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f,=ive Geo nina i-ox oma wmias 1 (69) 2

(106) ae aaleaa gioce Gen Fr Cr AE CH ES TH Bez

wre MAA Brersiig apa sara f; SST par Brereite ANT |

VA SHAT ASE GCA AT|SH AH 1 = ywSare ae AN STH

qs saws wary See f,/P-aa ama loa srereite ara | aete

MAC CH ASE ATY Se CHA Saracra FoutAaw 2 Senne
SUS SU AMA BI ot zr Trae Gaifews aA me

puitaion meen (oR Aen OPA py wae "BR RC |

afarnel es afseael erties (Activity and activity

coefficient) $ matic Gafge i-cx mea ( aeG WM )

araraias fasacs Tacos walters atm aert Sm are |

Ue=p at RTIna, --+ (107)

a,-CS FN TA i-Sa Mea Aepasl (activity) | p’,, ase way

wai (106) @ (107) ae aateara GrifeS p° wae p,, Boru

SIF TEA HTUVSE a ama Alea @ yetale waa

AMPS WI) py, SA MTA toa SAT arataias fees

aaya,=1' waa arf sera cea aa arsine fase aa

MCAT ASS Beis oicey APATAias faecaa AMT! apo Wea

CH OTF BMS AA Alas Ss Hae vars aca! wT

SA APS NCAA CHU tS Foina aay oe ose AlrHsIA

BABS BST AA OAC GF TPAC AN SPH ACT CHAM AA Cp,

OA -G BST ATi ASA HA wWcHaA Alpas) Mem AMA

TACHA AMPA CAT,

we=p,+RTIna, --- (108)

HIFAS] QI AA VISTA OLA AVM CHP PTVSS opal coy

MCT prin @ aiere wet acai cay f/P, em mc

arf eread care fagiiea via, okent o,/p-6 ir aA

aref oa cece fagitea staat acai a/P-Ce oY, at

G.= YP, WA) CCR ATSM ANA be

=p tRTInY, Pp, -*» (109)



216 ces wiaa—iattiss erdra

Ycec Tn ca HfaewSl ets | Gk aiere pers me cea
Brest wiora care Sra lagen aise: arel Beacm CHK

G/p,=1 zeman Y,=1 aa

CBA CBT CHUA STAM CHA GSS CHM A NGCEA ATRICS VT

OTE 4 Gt CME,

W=* + RTIna,, -*= (110)

wo * xe mca Set SABA MSE CATA MTS aTTAlas freq |

OA ME OT CI MSH ART ICN CFIA MCA a/c, BATS Ocva

AMT WI cavwc «(104a) wae (110) ae Aalteaa coves oem

Sta,

we =e t+ RTINRT --- (411)

aware w=, + RTINRT+RTIna, --- (112)

(108) ae aateacert act Geren SecA MSA ANCA,

RTInRT + nite = RTlna,=RTInf ,

& te Le

BST CM Ae CAR STEA a,./f, BMS aA «1 /RT-94

maT | ( GatI—oret ca ase reise ory Vrdte Os APTA

SUS SIC ATYCS AAT AI MAC Alraereniaw azors

1 Bq!)

arena pe faane Alrre yes oy, BI a,./c-at AAA |

TSA

— Fie pit: vecn C; } T ¢, (114)

arm ate Hore fee wee ARETE Hm
efit fata: emia tata ct tater orate antes

SAE Sle AG NsoNa fee se FN er

Sree sca CHa iates Ceara,

RTdinP =VdP ‘s+ (115)
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Tey VFS WAT CHCH RCA,

RTdinf =VdP . (116)
f=yPuae t Aware

See “pT a (117)

V oraca micas Sates OAS Ae Uf oMCHA cea RT/P-a7

maa faq ape oma cea V=RT/P wa mi area

OFS AMM a Bee FN WS, AT AWM x4 favor AS

RT _ RT _ Le="5 -V aVa5--0 (118)

(116) a aateac V-o7 0% st AACR MTOM ANA,

RTdinf=RT “ ~adP

= —TT dinf =dinP RT dP

fa vesa dind, =—p7.dP (119)

fede
402
ie

O P

Wa ——»>

foal. gearint fate

ase ort ( ora ee ott) ae cara fates oy P-0% ACN

AMsias Bea (119) ae watea cers mem ATH,

f__1/?*
ins =— RT) wa?



918 ces weer —fatrive rte

a Inf=inP— al. adP i (120)

wey ote Inf /P-ce en am aa, cer pT Be f/P =1.

Tater orn aitias oraea fafa ac a fafa em ami ac

P-97 farts wm sa ce ae orem aa, 0 cece P 5m

4 cet ay att opaq an aie coma cHaeat 204

[og P-05 ar STA CHA MICAA Pia fafa sa ars |

ata cee Slt Bistte (Nernst’s Heat theorem) :

Torq AROMA TER AMSAs eA AS coven ATA,

AGAG - AH =T ta) (121)

ok atsay care cre ares cA [A(4G)/OT ]-08 sa ate Brita 1 Ee

Cat aT a Ces AG @ AH AMA WA! AAPERTFCICA

CM AeA cy CFS greaa aecn AAG)/Ol-ay TA RTA ATH

aio, (W. Nernst, 1906) qerm Gee since sara 0°K-9

fata ara O(4G)/aT-aa ata wteneq (asymptotically)

SBCA SAMY LH La atare ge ay ad ak ce O'K-aa

sreratte Seer AG 6 AH-0% WA OH OSE BAI wwqz

ars cwear ott Briere an aqi mMissora ok Gren x4,

d(aG)_,, (4H) _

Liar ~Lh ar =° (122)

ae] = —AS Oe [7] =ACp OMe SI Sm
Lt ol. dp

CALS ASR ATH,

Lt sS= =O wae Lt ACp= (123)

OK seo maa alee a cae ort Beem AMET CRG
MAH AH 1 GALA Cae oF SM Ca AR—oAN AH
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FAM STA SCE | SAK Sit Grony Hae BIA CHUA acates
ata 1

AVATPAUTA, 4cp=| 9S ],= =7 [eas AS]

a faster d(4S) = AC Poe | ves (124)

(124) ae aalteacea Areas AaTSeATA SCT MTR ATE,

aS=["ACr +1, (we) = (125)

AC) /T-98 TA Za A Aa ET SIN GoM MPIC OK

asia AS =0 Reas J ,-08 WS PT ALT «VAT

r dT4S=| AC - ees (126)

ey AG=AH —-TaS

_ rT . dTwear AG=sH—T | ACp Se (127)
0

SCH Serer Migasy Ie GramMizss acrecer wiaaSy lye sea

(127) ae aalteas aya AG fafa Sn AST |

wrinfefaera won a cae Cait aeteryers free
(The third law of Thermodynamics and _ expert-

mental determination of entropy): A4eeq SI

Sam wpa OK Seo AC 08 A A At a AH

oF OK Geos faieas e ars gaa ernie ork Ba,

adie OK Geum wen omneda winaiee wet aca siocar

CAMILA CH ALMA CHTATOTAATT AACA FCA CAN AT CR

O°K teem sixaa srmize pn zai | miatesers,

Lt ACp=0 vee (128)
T=0 a

Mara Sir Sr Beypnca OK Srora 45-03 WAVE A AAS RA |

oF WR aan waa a OK seer nen oma ast waniy



220 cote wiaa—iadise ordta

ari aa nnd TK @ OK Seera sce eenite-onday,

4S(=S,—S,), RC,

AS =Sy—S =| Sear _ (129)o ot

Ry Cp/T. win ate (ae ace oma) Far Sp—S,-e
GTES T I aa, ude OK Geom cam wanda catia aca

Rasa! wee (Max Planck, 1912) we a, fore Fe €

CAMA GAVTNT Ty SHS FHA ACH grate TA ae O'K Geos

erin ARTE AA TT TA! OTN CRE OS TAN Bera cH

MATH WHS SAKA CHA AAS TA Ni Slocra cHrad Mecea

ok Tan corse Siriiferawta Gera ya Sets wie xz,

ATI SVS CHT Sisq T SACHA aaliy My ALT |

owt foe siocta crc S, =O zenta (129) ae alters cars

eR ATH,

Sp= [. Cro ~=[. C pdinT “+ (180)

et nom x T°K beern com visa oomcts nites met S— fate
sare xem faq Seon srenices sm an wee Tao

NAAT Braiataorsy a waa Alaa Fa AA | Srywatias C ps

inT-0% fardics Som sta cl art eM aa, OK Geel cars

T°’K Gem a0 cr ¢ inT Oe Tan ATG CHET CHAS COTS

[ , Codtn Toa aq fafa em snl oF Secreca cote UTE

otaréa aor cat ainaéa ners catia, L/7, crt care ang

MAT ACT CAM FUG Al «YT Sq Veory fens wher wpa

WIAMCSTA We faa SM TA |

enfeife=s epsiaett

1. Tacgre *MiaaSera wen srae-arores @ ite y-faecaa Migasa

Teas FH 1

20 aa feta (¢=100°C, p=100 argaen) — 20 aa

Teheran (¢ = 100°C, p= 1°0 argent)

[44 =4G= —170°T fo. &. ]
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9. 12 as ay oped oa ErAea 27°C Geom ATEPha

aitenet ere 5 faora cece 60 Tatra em ai yemfen ( fre
faeraa ) alata Fe Aa ? [ —17°88 fe. an. ]

38. 100°C 6 10 antanivaa ser aise 86 a ate

100°C ¢ O'O1 anosatears ore ares fans sm gai 100°C

oro lam ama ancy 1 iinet wae aelty ares wrt

amcara ara aca ace ina y-Taeraa afaasa fase sa 1

{ —10°24 fe. ep. |

4. 87°C Seren Aarts @ aisqet ora 12 ata aq are

mom srry 55 Tura cece 1000 fetra afaaios sm xe

yemtien (G) aan wiatsy sreiace fears ea 1 [ — 21590 an. ]

5. 100°C-a atec 1 am aq aace 100°C « 05

GNOTALPAA SICH ATT ATS Faq Ga ase alert frm adm

eq ferativa aecn Bigs BIA SNA 6 Fentaq waiaasy TeAT4

FA 1 HARSTST SA Aas acey oF atirqier feerca aeriaw ara?

wale Tce wef wm AT FN BAI SCA ArHSaT

win = 540 Fyi./an. |

[ 9.72 fa. ap. ; —517.1 en. 1) wateaet waz ara 1]

6. 27°C 6 2 aqaen oey ates 1 aa aq ws Bre

MACE ATSTHT SII AAAs Fn zy ye SI—(i) alsqwot ora

TSR TN SIA 1 AryTeR Za; (ii) Par afasgy orm 1 aryNeceA

fanmade 1 | afew fara Fa—onrt SSR Cine Sin, Graanfera

AlaISa, LAMAN Mid Ae Tomer aiqAISA |

[ (i) 415°9 47., O n., Oan., —415°9 JI. ;

(ii) 297 en., O 4n., O an., —415°9 a. 1]

7. 26°C @ 10 agen oN SF a Gq SO,

ina yfaeq ee? ( G’g0, = — 71'8 fs. n./ama By )

[ —70°43 fe. an. J

[acec—cren aie, 1 agen oon ita iqeq=

—718 fs. e/a agi Gen 296K =e sree 10

argues afar sara AG fea Face Bea | |



299 cele airaa—fastios orata:

—— «B tafed oner nealte walt afema gente-iatey 20°C-9
— 21°00 fa. en./ara eq aae 40°C-2 — 20°00 fe. an./ara ay |

& atenita au 80°C Geom ation afaaéq (4S) OF BCT

wera miaaseay (4H) Tras Fa 1

* [ —0°05 fe. an./ivat./art aq, — 36°65 fz. an. |

9. afe fodt Geagiga an caqiona aes she ong

23°3 fata. spoarcea (802°C) serathe Grom) ae

Ga caaigna Ty=0'8154 aa caian aes Tay =0'0026

oma/. cA. 1 apes ate ance caiecrs aretteaay Sry fata 7 |

[ 100°2 J

10. 99°C Seer array oq aor arcaiaorad Goo Fe

RU? «Bera areiteqy Sry = 536 Fy./an. | [ 734°7 Tata. ]

11. erar Sten er RAS 100°C wae am arefleay Sr

540 ap./n.1 60°C Geora avery qe FS ?

[ 159 fata. ona ]

12. 36 oem ora meeR Art 102°C Geum? BAA

arefteay si 536 Fy./m. | [ 81°3 ca.fa, ony J

13. 90°C Geora aaa ae fond sat 9O—100°C

CRPOSeA HCAA Fetezgq wi 542 sn./a. [ 627°7 fafa. J



Fess] Si|estz

atatafae tay ( Chemical Equilibrium )

Beyet fafara (Reversible reactions): wfeers cat

Cen ATA ca WaAay Talrarryr aaron aie ca a Tatras

omiiaysa aces lalerara scat are oma orera Facer are

fafem ae sca fag aiaars faieae ome sprsperrty Seq |

cama xscacerar e arate sca falrara ser ars serge

MAATTS Vy fae mia cove AH wae BATH S BATA

fog ofan qarmentins ax oaee ok fafraris git fafa

AIT WSS OI OF THA TS CAN AAs

H +1, 2 2HI 1

— al facies fateace eresal fafaeai (forward reaction)

oa — am facihrs fatrace ees fafaeri (backward

reaction) 4 2X! Wea @ were falrm oss ACT TMNT BH

nag Tatars Beyh fafepa (reversible reaction) 7 x!

os yaaa fateaa aaron Cabs oF ce ok Taleara saqe Ami”

ae mn, mag farm pe xa fag aan ora ae May eel

(steady state) WO zal oF BTEA ToTSSETA Tews cH fatermM

ACS FA N1 WHS WoT TA VA cA OF AIBA YSig So ATF

faleara oz wee al ot sage atiafas atten

(chemical equilibrium state) am 2a! AeA aA

fatems Soya, fag se faferara cHca ATTA STA TH aseNs,

ATA FCA STMTSSTLA A 2H fatale Ayers way |

arratas AE Geol, on, fale @ are maidayey

TSE, Te Ba aa md cam sn sete Gora fasante t

ebay otaastty Sama @raiea aieaGa sore ATaTTE) Teas

Ra aa agrera arm afsise aa ate inrarat enqueT

MAISTAA BH ANTE Ba ATA Beat oe Frac aaratas



mares ifete ataiee (dynamic equilibrium) a

ay! scmeie area Geye} fale Tee Crete Ba7 Ze 8
) N,+0O, = 2NO ;

KI+I, 2 KI, ;

CH,COOH +C,H,OH # CH,COOC,H,+H,O;

CH,COONa+H,0 2 CH,COOH + NaOH

Sa aera ye (Law of mass action): artatas

Taras CAN TN STA ACS aie ass AacH falas wAiaa cATATA |

falerara miss teieas acta mpYErA Tl STS aca sNpWeies

ofan coce infa am ani cata falar aaa cea falpay

aca afaaa cq asic ais acai Goma Gl MAS eT TCT

cara Caenineny Conia acai fafey vaca feforn Caaniae

Teens gaaatea oTseias arate (affinity) fa sats Ovi

saa fate Gc | cre ATR CA OPE CTA ATG HATO ReRTA

RT VMACGA MGCTA ACT AMpattos 2x1 1864 cece 1867

Ace TN YO AT ay eaca (C. M. Guldberg and

P. Waage) cra @ aPimtins wrens nase Ses

wy Cozel afer ar Fem ss Aces Gorag | ak wang

TTS TA Sn SA eters ys cise aay Ae aar—

faft? Beers corn wacn cata abrtafas faferata eta @
mace Herm Bifas cifete fafeaceq visa wcar Ace
MaONSS | ge Tl CAA CHa Aiea ST CATA MGCTA FATA

Rl Wee CN TS ase Bay feps Cat e sista crea Alera

SA HIS, coal SAT faleracea alanis Ora Taleara aa trea

Ba TM wmMATel Sree crn ara ca Bf CHAS catyr mIeea Alera

SA Slt cMeny WMA ANA BA Bard B49 MCT CHT

SIS AEA ST MTA MPC KA ANA TA A, MAG Alera Sa WcwcT

CUATA NGCHA OCA FT SA) «Me CUTA NPCET BCH AAC

WIR Fa zege! ay wma Alea a ore Mela wpy

COT NC WHS AT G=Vol Yc AM BW ALAS PF

sie Ort spacey TrcaTe fain acer,

A+B=C+D



WATS ATA 995

faterata kta =< CC, RS

ete iqirata STH =k cc vee (1)

R-CH AAU SATS Ys a Are MTT See CF CANHAS

a fafae fafaen ara (specific reaction rate) am =H)
wets co ialras gaprsa ase onoce fahrart ara kaa ATTA |

OR VH CAN WITHA COTS SENG 1 «Tels Gael acer,

fateraa aa=k ayay WA a=AtrAe (activity) |

wee (2)

wee Taferata a= Fk CC YaYa UII +e (3)

STH TAT VOLTA CHCA TATA CTPA TIPE @ Urehers

BIN MAHA ANGUS TENA catata mpewr "Maas faleracea

SUMS STS WISA FA AA! CAC HCH,

Taferara =k! Pappy At p= arbors Bre |

aA+bB+---=lL+mM +---

QR OFS ATTA Taferara CHC

faferata ata = Rc gC a°°-@ ALM AM) X (Cyl ys ANTS WH) X---

—ke,*c,° ves bee (4)

oma fates crc, a= kD SP a mo 5)

ATFHS] WARlA Fata, A =k a,*ay ve (6)

asa k Basra Brica frSaher |

atajasqe (Equilibrium constant) s ae araaa Gegqet

iaiem 4M ATF,

aA+bB+::-e2lL+mM +-:-

CA AST AA WPAN, |

sera fatraa ga =k,o,"a,"

eae erele fatwa a= ko, Oy

k, otek, AURA Bea e awia talras Te | ATA ETA

15



296 cots anra—fattios ortrr

eee or 90 HT #2
NPN ANT IT | = ASA ANT

kG" ap 0. = hoa,' ay eee

a R, \
——~s RCS = = | eee7 aa,00B K =F (7)

K waar ot leigarr WerTs Te Ta! ok HIT BST

HOY TAFT LTT IFACAA BMS NA! «LA IS CLAY SPA

tera inéeien, woaq K-e Geer Gora frat xa) ade

fates Geora K-07 sia Tales xq |

; oes

K, = LEM. . me (8)

ae aay fatranie onria seer Aes Acer AF

_ pr Pu” a ee
K,= bb ab (9)

BSAA COI P BARA BCA ArawIsecs Teiasneay caren

aoe (c) 2 ereters ort (P) aM CA AMT SA TA Ol Alaa Beows I

MAF CRA MSWS BI SaTet(r) Ware Aer Bq Ta

CHACHA ATMICHA STA QF WH LCA,

. _*L Ku” coe .

K, = Fig bo (10)

Ware TCMA CH,

_ ay} au" an = SL ou ‘° x Yn Yar"= rain
aa, a,” mes Cg Cg Sys

tay om,

=K oy aes » @))
Y BA AAS FMF MRAa=Ye\

mpaacea fafen aceta citzifae ers: opts
Carr Srrmarcra (4-Sa) Sets ory (p,) 6 Never aN BIT (Par



- TATALTS ATR 227

sey HS a p= 4,P, x£,=1-oa Bommea artes Sree |

Bret MCAT CHE,

PV =n, RT

b=7 RT=<c¢; RT ; eee (12)

aaa n,/V =1-Ox GOTTA CITA HY c,1 nn, = Tae 1-OT

Surana wa aya ae | OV, R oa T-05 ae Oe ATH I

area sprata Tater

@aA+bB+:-:-2lL+mM+---

71

“05 CBU,

K,, = busbar _(CxRT)(CyuRT)”---
> pe pp (c4RT)(cgRT)

_ tegen oe R (8+m+-)-(at+b+-~)
C{°Ce x (RT)

= (ke T)** cee (13)

An=(l+m+---)—(atb+---) = falar sor apr ate |

(18) as aateat K, ae K-25 aces Hons Tees |

STATS,

K _ Pru” *° _(4,P)(4yP)"-:
"Pa Pa ~ (#4P)*(4aP)-
_*; la (1+ m-+-)—(at+b+~)

XP
=K,P* + (14)

(14) ae asiteaa K, @ K-08 sce 7s facrs 1 (13) 6 (14) a

walter cas SR ATH,

K,P8"=K{(RT)"

a K,=K{(RT/P)” s+ (15)
= Kv eee (16)



998 ets amm—frte ser

V=RT7/P=om amize eraey! (15) 8 (16) aateze
K, ¢ K naa a0 wes ferret

wSrinfes Grticn exsera Fs ferarte] (Thermodyna-

mic derivatiom of the law of mass action): %{4 ai

areata fafeara ceca Tenis APNEA BIE A TS! Ok Tews

Ses] e wis oN Tea cate adn ama ay 4, bdn ama ay

B, --- aa sey fiem sites ldn aa aq-L, mdn am 4

M :-- qete on Cerny Sq RM aE dn = ATT BY ALATA

age aay | ok olege aintey FA ATTY MH

APS AAMT AIT M1 ER BPA Tea Aly fq 4-TaSvsy

aioe Marea, (dG)r, vp, WU Sl LAA ANA ACA, FTA ATTRA

MATSAA SINS 1G FH, (dG)p p=01

Ha, Be, °° Mz, Uae Bete any 4, B,--L, M, ---

aes omeda arraine freq aca, fray Aalsay MPIC

ATM TER ATER AIC,

(dG), p=—z(ldn) +Uy(mdn)+ --- —p,(adn)
—pz(bdn)— --- =0 --» (17)

wee ly tmp t os = apy t+ bugt::: ++ (18)

CHa *MICA RigFASl a, A, STA ArTAiae fqSq ca,

=p, + RTIna; +» (19)

By =omrficn a arraiqs faer saidic ate oraef ont aa,

CIRCA |

w= +RTInp, -++ (20)

7 B=, t+RTIn c, ++» (21)

2 p= ht RTInex, “++ (22)

Pi, Cy, He ASTS aerercy onefivy rehrs oT, Geta APY,

MTT Sale wae Po toy Bo scs Hoes MBIT Crnge ATA SAAT



: arratas ARH | 999

araraiae frezt (18) ae leas p sreyina sa irc orem

a,

Ta +1RTina,+ UL et mRTIinay::

=ap',+aRTina, + bp’s+bRTINa,+---

t TM...

a. RT I CRIM, = ap? + bpp + --— Ie, — my
4 “3B

(23)

fq CFIA W°-N SIF TEA,

a ee _

RT In 4,4," ras (24)

afte Ch Oe" sae =K (aE) -- (25)
a,"Qn °°":

Saf MCAT CHCA VTS STN, CTA AE TN Breas Snes

aaa ta aren K,, Kon K,-0a aadtea fata om aca

ATMPIS CARH SAMA AAA Bois, Haq ok wacsgq adteaey

ta Sara UIT Faq SAAVSTa AO fers |

fafa wastet Witeae (The reaction isotherm) t

Qt AWUITH FAT SM Ws AM eI sions Taanvers



230 cele zira—httioe ortiz

TH aa crareryian orecen feet am fare eae aces cra

ITA QcsSsic omnefa ew acre | AHA ae Mates Arata

anita ( arf) fafem doe, c4+bB+-- @lL+mM+4+---1

qaisa Geol T wae aranag atetes xara om Tate omieda

oreferes ort aera p',, Pa '*p'r, Pa, + GM MEL ATHOA

HAST LS IG CA AMMNTHTA Vey ola cH MT AACS CAM

FT AHA TN WH case cla Fea facet ATA TRA CHT aiaaea

GF A TCA FH AF |

at urea T trom a am aq 4, b a ay B--- aeies

Bera SITY Seles Sto TT Py, Pw: BST cas Py, P's’

APIS AlATSS Ber SPS’ HAA AIC ATTACH etlae Faen

Sql Be Tecra ayz-igecaa wiaqSq (4G, ) a4,

AG, =GRTIn 4 4bRT In’ 24+ ve (26)
Pa Pa

ore Oye ccna sae Ten corel aa aq lL, m am ay

e -a seat face 7 Geom sera ones ort aeETT pz,

gees aiaates sn geri aCTce neon Aa Teas

stanén (AG,) €,
4G,=IRTIn 22 + mRTIn PM po (27)

P's b's

ae waaay zara am ag 4+5 om ag B+---=l om aq LC

+m om ay M+: 1 atte fatgarit aeaite za | ak Talem

Aaa oa mG Ofna a-igeraa «osfaaéa )«=—(4G) «(Goce

AG, 6 AG, -85 MICHA AAT ALA 1 TSA

4G =aRTIn?-44bRTIn 224.---4 IRTin 2
Pa Pp P's

+mRTIn Puy.
Pu

— = P's! ‘Me ess Px pu” °RTin BF plgbons sa tRIin be ps

(28)



WATS AY 93]

pK ATT TET Res GTM corn Bx "=K, aa p
A

era et Rema £7, Be AMG AIRETS AT aT waMals ok
A B

amis IFS BCT TI artery antares Ininh wn ieiew
aa (28) as alter cars oem AT

—AG=RTInK, ~RT&=nInp oes (29)

(29) a: aiteane fafarl wast wWitsad 2 StS ECeT

AAS Wasa (van’t Hoff isotherm) a) 33 !

paar p mmaaiere cRT omaqg wn atouins aca agcat

AGH ATH,

—~AG=RTIinK,— RT2nlne vo (30)

c Bret acra carena apy THOS

yo fafa ATS Aalsaca GLIA WA MT|eA ATA,

—AG=RTInK,— RTZInInx ves (31)

XL BMF WAT SIATIs Sates oT |

Barareh spares cea Tatra ANSI Altsacs WA AeA,

—AG=RTInK —RT=nIna ves (82)

AMIS K ACK AAS AT a GH AFIPS TH I

ae igigas 6 are MTR SceRsa AlrAS! ws BF

( aref ceca P=1, c=1 De=1) Sw ina, F-Taeraa minasacs

amt ine aiqey aisaéq (4G?) ten gai (32) ae Aalean

BeYACA BC,

—AG°’=RTInK _ (33)

(82) 6 (33) ae aaitsacera AAqCH MTOM 4TH,

AG =AG°+RTEnlna ve (84)

Vf PACA CHT IA, | “

AG = 4G°, + RTZnlnp ee (35)

= AG", + RTEninc ve (36)

=AG°,+ RTInIinz - vee (37)



2892 coe azwaI—faiiee tz

AG’,, 4G°,, AG, Seca ereters ott, CATETA MPS TI Sofas

SULT TN ABMS oars tz A-TaSs wmaTSe |

ra aterm aca cern Seca Ina 3-Tae7 ser arr | | Sete

qras AG STA CBA AEaTA APS AQT caTATA! SAT

fafem aTery aslera cece cry age a inK, aa Ininp

wanrwel awe aca (wan inK, > inlnc A InK, > Inlnx

ary) seq fain qeessorq mate acai fantvend

ink, <nlnp wm AG wares cat crete faire fants

face waa att anagem 4G=O0 acai yume in K,

=Ininp wa (adie AG=O0 a) Tem ATTE feaTe

sara, Bete ate falern fee xt 7M I

fafa aaett nattene—fasq Brctiwas an ae T
Seo @ fates omen facyre Areata faferaie aeaios x7,

QA+bB+ ---2zlL+mM+---

faterara acm fa a-frecaa aifaaéa (4G) aca,

AG = lp, + My +t +++ — ahy— bDUp—---

um araratas faeq face 1 | (19) ae Asileaq aca Sra Tem

aa

AG =I, + inpy +---— ap,’ — bug’ — +--+ +1RTina,

+mRTindyt-:--—aRTina,—-bRTina,—---

t TM...

= AG + RTln oz ou"
a

4 Og

=AG°+RT=nIna “++ (37a)

ok aalteaq (34) ae aatsacra aga, Bete oF alsa AST

afta |

falas 6 aT ras aCe AMT Bata atecet AG =O

aq age <nlna=ink wa ( K = Aas ) | Cree FTEM

aa

—AG=RTInK — RTZninea +--+ (87D)
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jens ae soma ar a omnia aret oem say

mirror Mmiraes Seis oI, ME T Bae Suey wae K-03

ofaacs aerrca K,,K, 8 K, el cca

—AG=RTinK,—RTininp -s» = (87%)

=RTInK,—RTrnlnc sss (87d)

=RTInK,—RT=ninx ee (> (2)

Sam HeMAGE (Liquid systems): fafras a are omnd-

Aaaa Bary once Taters was ars ome afaatow sary wet

arf Sar sare Ina 7-Taecaa ca aigaGa ace Gl lame SN ATA

ola nectar cecn waaiyS waist ayy rete G1 are

SIA TAT Bitias Sate (x) Beara save aval lafem Aare

aateay creed (31) ae AMlsacray ACH ABTS AT 1 CATATA TIPS

(c) aaxra aca (80) ae asad Tra sn ara ae Tern

Sart 2H Stace (32) aya aalleaa Baya Favs Ava |

Ste ES Walsae (van’t Hoff Equation): (29) ae
aaieaa an aati fafem are alsa Cnlnp mays

CPS-AATH TA FAC YT OH] GA ACI A | P-AATT HAT GTM

OMA GAA TA FA AST! Bay oA Beas aigatwew sm ay

TN BAe aren aa t zeae (29) ae asllsarrys Cesry 7cs

AABAS BA AAAINSS GCA ATEN ATCA,

-[ Xan) , =RInk,+ RT| @2%2] —Renlnp (38)

K, catbrais or-faacr® zeata (38) ae aateane 7 TM YI Fa

ATOM ATH,

-T{ %)]- RTInK,+RT* ane —~RTEnInp

= —4G++RT* nae (39)

Torq F-ceapeR Tae ANKET CCH MISA ATH, |

AG — r[ % |: = 4H ‘++ (40)



234 Cores WRAA—iaios wiz

(89) @ (40) ax aallevacea aage Soca Mem ATF

dinK, AH -

aT RT (41)
(41) ae rater aeq fre Sc STS Te Pyq BIAS AleS

TPR A! owe at onfteane fafarai watred

MMA (reaction isochore) 4 Zyl wcs WAT StS ES

WHA A ACH Me (41) ae SRE TA Os yPET
Slt 4A Se BE! Geos Aen Areqsa aaqaocra xa

fafem wry (4H)-0% sees eors-faorse ok alsa Face

CATA LH I

K, ¢ K-98 3005 71s BH OK =K, (RT)

a = so lnK,=InK,+ AnlnR + anlnT vee (42)

CROAT ACS WAS Seq MSM ATs,

dinK, _dinK, , an

qt aT T (43)

(41) @ (48) ae alpaca Haga SioTT ATEM ATE,

dink, _ 4H _4An_4H-—RTan (44)
dT RT’ T RT*

Tea wast faiem sia AE = AH —RT An zea

dinK, AE

at RT @)
ea K,=K,.P ema aqarens ints Fa FIC,

(Saks _ 4

of: P RT*

K,, viata om genre Paa-or Aecee Sy FN Acar |

(45) @ (46) a aalearen ore xe lea Gee ao OTe

SIA TN Ulery a Tene cH (45) @ (46) ax aatea

QCATRS ACA I

(46)
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Terre amiteay [0(4H)/oT],=4C pce AMF Sra oem

a,

AH = 4H, + { ‘ AC pdT a AD

4AH,=O°K Geom farm wisi sH-09 o® aa (41) a

ARPA TWACA ASR ATA,

dink , _4H, 1

dT ~ RTI *RT®

T, eT, Ta A (GE) Fe EES aS ea oT

ey = — |r -#-|+; 7 . oS [aC edT

(49)

(K,), 6 (K,), amen T, @ T, Geom ATwasA TT!

AC p-CH Gaara Seve TCAs faces WS Aart SM AH,

ACp=at+p7.+yIr*+-- ve (50)

a, B, y, were wae (49) ae aalsace AC pa 08 a aiatA

AMPIAS FAC ATER ATA,

(K,),_ _4,f1_ 1 a, Ts,mR Re LTT tT RO

{- AC pdT + (48)

Y 3 a eee+ip(Ta- T.)+ gp (T."-T.") + (61)

(60) ¢ (48) aya alten ANGA GCC AUMSLTS SCA MM TA,

_4H, , « B * 2InK= —SaAt 5 InT +557 +epT +--+] (52)

I em aaree wee ok aabeaece R UH 1 Fea Mem ATH,

RinK, = —4H.[T.+ ainT + BT/2+ YT?/6+-::+IR (68)

alnT + BT/2+yT*/6+:---=A 4am,

RinK,= —4H,/T+A+IR



- 986 cele anaa—iaetioe 1TH

4) A-RInK,=4H,/T-IR w+ (64)

a, B, y,-°: aere waeyion age ofzacarm zeae 4 fade Fa

CPS Ae! a cea K, alana cea cra

(4 — Rink, -4 caer waa 4H, aac I gic atet tatg

Fa AF |

aie T, cre T, Geo 4H aa wae ca Crem

(41) ae Astears Aarala AMsies Sq ASM ATE,

mage Te]
R =1°987 anaia/teat/ara aq xa stem ata

(K,),_. 4H 1 1

108 (Kg). ~~ F308R LT. T,
AH Tl 1=~ F576 TT + (56)

wigsret faieara cca (56) as Aalea1 AWA Fa TA wae

GUOTZIS ACA HoT TSA Az |

aM Aca MS (Principle of mobile equilibrium) :

ca icefeaa (Le Chatelier, 1885) wa aba (F. Braun,

1886) yas yes SA ca Ais Sigs BAT CIA AT ABM AUCATA

Hfe atest ents atateuta cata aatra Ahateel

farmtetat cata Soitetcan ( cram otet, Gawi ai stipy)

ofsaéa uscm genie facwcs enaeica *fsafes sca cos,
ata em ofsascaa Stace Toya aes cfs Fal Vw |
ok HS ACAI Ba ARCH ATANTHA GA Tera ST GTA,

Seo a farses opcea afaréera wer fears en aH, atve wk

fema ates aca at oomttr fateara ord ate arc ak ati

AYALA HLTA AAS FACT 1 Bae oT Agee Taleraa caters

ape sa faigmic caine sary scat | Srearqat

N,+3H, 22NH, fara fatracea agar sore ae



ATATATATS ATT 287

oma (NTL ,) SPAM Fa Hess WT ST BAS sz N

FSA Sea Ve Boia Cea ste ona faders,

eres SIT Sacer Heine faces ate oma: fey H,+1,=

OHI faiemica Geatacs apie ae zens sem afaascaa

CHIT ASS HA SCA AGC AN I

araratas FatrM Ba STAY a ernane} acai «Gecaa alle
MPMA CHIT TeCey Sorgtea Gel Tr TecTA SAA aia Zw |

OZ OI Mra Se AFA MAAS SAAT AT ACS aye ory

Taira SHEA MIT! «Oman N,+3H, 2 2NH,+

11°8 fecersireia faieara Gecraiaa a aca faethe fafrera xa

ate, Teg staat NO, = 2NO, — 12°26 facerenata faterara

Crsgrar By wor falas xa gra ons, war N.O,-04

TACHA Jr MIT |

ATTRA CTA Terr fateras ome cary sara oe Talrarey

HWS 1 OF NWCA Ge Teas Gem ais ars ant Coat

FICS AA! ca Gcaa isieam fog aia No a H, cy

SAM Gcataars Geary aie macy |

CHG CA, CT Iceleacad AS Aztae oiaatotama feels aq

corps Tan FT ATA AR OF Sac AMARA BAS ce CsA

NACHT CHAT OF ATS ATATATSIA ACATS ACA |

astats faferata atartereta Gog fafern asta cats sata

ee (Effect of addition of an inert gas on the equi-

librium state of a gaseous reaction) 3 facqre ATaTaq

omata fateraio x1 ATs |

aA+bB+---e2IL+mM+---

arate Tater omega Srelas Sure Fees 4, My, XL, Mus

HSS Acai AMMVIS KA, Ara,

K, 41 ky @ee

mw Ow bd,

ate 4,B, L, M,--- were mmeda Ft APR ATA ny, Hy,



Nr, Ny,*** HSS FA AR CHG S15 FIRM 1, Hy t+ nz, thy
Fes = FH, CUA BI |

a m

An=(L+m+---)—(a+b +--+) = Sep. she | ATT

K,=K, P®* (P = erry Aaa oI ) TERA,

3 TM n

yece fahren MTA CATT BAA BCH nm ATATCHA Be aT |

ale TSS Srnec Tae nT CMT SN LA STAC n-Baa ACT

arontsserns sin P-e ghe oma, aor (P/n) aa ate crt

MaTSA ACA A, Ble ny, np, Nz, ity, AISA IA AlzIsa

RCA TN, Ca A, as

farorpicn fatera cnr cain sara foals apEra CsI ace mICA—

(a) An=O0 3a K, wat LOMA ny, Nz, Nz, Ny, "** ABSA

CHa MATS ACT AN I

(b) An xarae aca (P/n)* ara ona, Fours K,-9a aA

WIS WMS AA My, Ny, AIS welle are omeda miss We

AT |

(c) An eras art (b)-9% farrats aon qr |

Bcase vififes Brter :
(i) omats faiem 2H.O+2Cl,4HCI+0,-aa 450°C

eura K-04 a 0039 ( ort TTYMETA Ae) 1 A CoA

K ot Wa FS ?

areca T = 450°C =723°K ; 4an=5—4=1;

R=0°082 fa. an. feat? ara aq”*

K,=K, (RT) |

K,=K, (RT)~** =0°039(0'082 x 723)TM*

=6'58 x 10TM.
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(ii) 2S0,+0, 2950, @& svta fatenita cm
1000°K test K,=3'451 ate SO,, O, aa SO,-04

oreire ort AeeN O'1, O'2 wae 1 Bnoaateara an ae wre

fateas cary ee Gat Bt? SO,-08 Bea Seb ataasa
aoe farats Tale aren Ass Bea ?

erate Taterm AST AMsAG Bra,
a

—AG=RTInK,—RTIn __P80,_
Pso, Po,

=2'803RT log K,— 2808 RT log 5 Ps0,”_
sO,"

=2°303RT (log K,—2 log pgo, +2 log bee,
+ log po,)

= 2'303 x 0°082 x 1000 (log 3°45—2 log 1

+2 log 0'1 +log 0°2)
= —408'2 fa. am.

adie AG =408'2 fa. on.=saraet AG wares ren

fatem aor fandtogey, ude 250,-2S0, +O, ara

fanats faiem, adie 250,+0,-2S0,, wre acm oF

fateata AG WTA ATUS ACS AT 1 Bere NS TH,

log K, > log 5
SO, Po,

a log K, > (2 log peo, — 2 log pso, — log Po,)

m log 3°45 > (2log pgo, —2 log 0°1 —log 02)

ql log Pso, < —2°161

a log pso, < log 8'°299x10-*

2 pso, < 0°083 anoanteas |

quae fate fatrm sore at SO,-08 eretrs 511 0'083

OETA AA SCH! FA ATS BC |

(iii) 427°C @ 527°C Geom min faiem N,+3H,

= INH 0a Karat aerrct 1°50 x 10-* ¢ 1°39 x10-° am

ONCMATAA TG ALT SIN (AATT FA



240 cots winmi—fattise ofta

qem wre, T,=427+273=700K ; T,=6274+273

=800°K ; (K,),=1'50X10TM* ax (K,),=1'39X107* 1

mre ee nie ce eee ome ee omnes

(Ky)s 1 1 |
EK). = at a8 T, T,

4'576 [log (K,), —log (K,),]

log

1 4h TT
__4 “576 (log 1 50 X 10-* —log 1°39 x 107*)

1/800 — 1/700

= — 26280 sirafa |

AH =a Sit = GF Vey Breaiqara Aeqwoy StH |

WHAT WieMiaa Aeaoy SII= — 138140 anata = —13°14

Tacerssreriay

FSFE ATS ( Homogeneous Equilibrium )

ca fatrara iene @ are omnia oat cote arg Bea

BA CHa Talerara AIS AVY AA an za | face Maa Brash

fale Sco FA VA I

etecpicera-wicaifoa faferai s faterari? xr,

H,+I, = 2HI1

Taleas 6 BTS omy BPA AWA TERA ASe ATCA

afte rps wt fata Gort orem CH aera ak, ode CI TA

peas ATANATETA BTS H-ay ofa was aa, weeny ate H, wae

I ,-9% Sass NPT ATMA GIS AT! MAPERLAPSICA OF FETA

AS BW Bay cacwrvea (M. Bodenstein, 1897)!

rvgied Aen H-aa aang saa Bie ArT Mia {he

m1 Ot Ber Ba smc sat apie wax Bins BIC

aT Ca Tn ates ais Hi-eg sfadiaas = sniatesersa

CHUCT STH CT OR Tater ST- TAA |
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em a1 H,, I, ate HI-o7 enaise ofa aera a, b

er OMT GY! Brae MN Ws ce ATH x aa aq H,

fale cat | Sraca araneera H,, I, aay HI-09 mfas aq

amet a— +, b—* et Qe aI aqi Terma Aa om P xa

H,, I, os H1-9a oneterg prerragy (P) Bra Fata a 8

b—x Dx
pu, = = O05 -P; 1, =— a+b -P; Par= 575° P.

K.=-?. a aWome Armeease KK, Da. bi (a= 4b — 2)

K , A VOU FSS vx ora-fracrw Aes

of faigma An (=are emia aqueen—fatrns omeda

agen )=0O zeman K,, K, or K, at8 aa ak Brae ok

“ara Tqleraet AISA CHU BAF ANA Bsa erm

Za al |

aTanaara HI-aaq afaars oem aca (59) ae aaltea cars |

_(a+b)— V@+b)'—4abK-4/K

(K— 4K (60)
aee (59) ac aaleatis fears perm Q7-08 ge aT oem AHI

OIA ACM ACA Cl AA Bea Sta Beva (—) oe sac alos aA

ATOM ACA, (+) HS AACA HAST Fey MEM Aca |

457°6°C Sacra «2 fafrara K fata scan fates ora coma

ae fee (1941) H, oa 1, cers ye ara wag HI care ye

ara STal rala GI afeceme K-ata ara wee za (K =48'7) 1

ates se ames etefS:s ag acne AKT

aise tatecn e@tae ore prem sac ca Seyet faferm aeaide
ZH Sl ai,

(59)

N,+O,=2NO |

ATAPI

K = bso _ bes (61)
N, POs

16



242, ts aia—tattioe ore

Geersten acer K aha om a (W. Nernst, 1906) «&

fahem enyeray sraa ae creat CH 1800° care 2700°K Geers,

InK = — 48,200/RT + 2°5

n log K = —9554/T +1°09 s+ (62)

ot fafrarig Srvaat ae ok sraekt Gewrgiar an K gta on,

Sra G¥S) Areca NO-aa alaay aes (61) ae aaileaa core

ARCH CATA ATA ca OS ale ATa-ora-Taacory |

aar-asin fafepa s H,+CO,=H,0+CO

os faigais Tere acaerdla i ae arent «& fairm

STAN ss eA Ae AMA AMA aa oq H, e CO, em VA

( 4 Aas acersa 1 any aq) wae MMAR + oa BY HO 7

CO ide GA SIAC ARCH MTSA ATA,

—PuoPco_ +" - -
K, Pu, foo, 1-—+%* (68)

GSR x oIaiaace 1 ae alee + Tada FN SoA TeaTa

aml rats Sorc KA -wea infa saat «git lata en are,

(i) 2CO,22CO+0,; K,=?00--Pos
Poo.

(i) 9H, +0, =9H,0 ; Ky= Pao,
Hs Os

OR YE ATT ACASAT VCH MTS ATA,

K,xK,= Poo” pu,0° =K,* ee (64)
Pu, Poo,

(i) wae (ii) Tatearen ayeracarn «gems (64) ae alteas

aq K, fata Sn ata ae were 2-e fate ee ara |

ot fqiema 4H sarae, ade faiemis wrraret zeae, See-

Stet ACT ACA x-e Be oma Cafes fre corp 2 Grenata

wea H, cafe sia orem aed cet aac Gen ao

ABT BR AT IH wae Hioine vias Ste tern Fa Pu.o~e tt

a Tz I :



AATAS ATC 243

exentn cribicwint cea wr: Ficaten :
PCI, 2 PCI, +Cl, ( ae sorte faterm )

wrcs ate lam aq PCl, cem xa eae manage farm

Ose At Oo BA, SAA ATE ae arias afaa aa,

PCI,—(1—a) ; PCl,—a ; Cl_—ai snafas caren + ara

AMAA,

aaa orn P aca Sele ST BCA AQTETT,

1—-a,
l+a

tpa, = 7--— » Xe, =

P ; pea, = =Ta" -P;3

Qa

p cla = iia ° P.

Pra, =

ae

K —Pea, Poa, _ a" ° | vee, aPen.Paw OP (66)

PAGSR CIN Bea CCT a BH a were alas orm PCI,-08

TACAT HAA BOT ATA |

wertcatfan acta s =N,+3H,2 2NH,.

fafrais wrecaet: wt fafraita feeafetes acaredtae

waz cater Zeata ae Caemine oF Taieans macs STAT 1 OCHA

acy Gres cara (1905—1915) ax aranay 6 we (1923—24)|

an cme a aa N, 6 H,-07 orasing ays en aa 1:3

wins waive NH, Coat 2a!

mM ae oases arya N, 6H, aem gal: 3 Ayns

(ara wey foncr) eae aaer aneaisaTa Balas Saree

Sore 2 | CIRC ATTRA AeCieA 6 aecEas Aalaw

Saige cre aa (l—x*)i cay 1 aa ay ATRCITATTA ARCH

3 aa ag zecececaa fafem ex, wear aagE N, ¢ H wi

VASAs BPMNS, ate aa ales ws AI1:31 ASA



244 cots wirma—iaatioe TH

AMaera «6oaetiecaa «0Osriae 60S ata H1—7) ae

atcgreaca wratas enren aca S(l—+)1 area send

AI SIT ACT AMPA,

pu, =? (1-4) P; py, = (1-4) P oa Pun, =2P 1

qoae

~ px, o — a(l—-+) Pi 1 —*) P}?
_ 256x* .
- 2U(1—*)*P* (66)

PIGS GCMs Germ vere aaa ory P-ay Gq frSaeiter

K, cae Tales Ceara was, eat orgiad Aer ARN x Ate

Aa! «cH MCOteacaa alis cecpe Oram ok Praca Goats ae 1

ok falrais Sricmt zea Ceogtar ser oponiaaa

Sere BA Ma | Tey Maa eel ATA cA GRO Ys Fa Acove isipara

aS TEAR MS! CAR saw fateai mae tn za watt

wgzaesy Gwety (optimum temperature)! cua

aaltere oF Gao 550°C |

iniey Geom out Wats AON OTN AA CA aoa

100 opeaateara ott ds K-at was OH 1 BT AT eT AC

KMS AAWNSS TA OA FIAT VA HSA Stem Main Brees

BA! cacy Viyeayara fs Az |

wad § atechicen § coRwecwa = facatera: NO,
=2 2NO,. q@raemt ates N,O,-9a fare ary fade

acaq ster (Cundall, 1891): NO, ata eam gaa

acer Ta-ntaasa cove NO _-Seoma fara en zal oN AAT

omtersteta Seo (82°C) K,(=cyo,*/cx,0, 794 WA wae

za (K,=1°1X107") |

Gan fafermi—Verem epicnces ejufs :

CH,COOH +C,H,OH #CH,COOC,H,+H,0 |



SATA ATT 945

@ faiemis wer, aim fsfens os are omnigtta aed
ort | area aeqece Kn K-08 arena 2ary Sn aw

UNAS, CH, VA e aT wsaiey a Vg-AM METH
a,b,c, d am aay ante x ora aq ontae aeles x,

ATAU TAG, HM, OVA 6 GT AT HPN AI AMT

a—-%,b—-#,c+x ed+x1 AIX ape waathb+ct+d

=Nmaqei wWoaq

xd +

a aN _(c+r\d+-7)

b—x (a—*b—-+)

_N-

K.= X aety X om —

“ * atfne X coten1
(67)

am wy wae V xy, sac (untae j=(a—x)/V:

[emaj=(b—x/V; Lesmal=(ct+syV ae [an]

=(d+x)/Vii (LC Jape faces) year

C+HHAtH

K.= (walla) VY ie _(c+#)(d + #)

° (ante) [cara] a—x ~ (a—x\Xb— *)
)”

(68)

HTS C OA A-9F ACSF O AH,

K,=K,= ~ ve (69)
(a—x)(b— x)

aresacea taleras fata: cam fata ares
fafa ap A wales Baa FN sa Si fréa aca falerwa

opioa Sq arnaura fafes omnda pe faccaa an arraias

6 cots Goqaera watoas ACA SN ACA ATH | TACHA ATTY,

afsras, 7eqda (optical rotation), tiye wizaign aegis

UACH ATIF TACHA SICH AMC ZA |

crceasiaa (M. Bodenstein, 1894—1899) z&curcea

Sawer facia was fata an ca als BATA Bea TM

ingen falemic ea QHI @H,+1, |



246 COs wirwI—iasios wera

feta Hi-c aq H, 6 1-7 acer erry yas yas SCT

CRIS CRU FIA TCT CA Ale sca face arqayions falas Cam

Ms Cay Mat! Ay alesse ea an fey ATT SCH Fas

mA Te Aine Tela aeayre afoine ter seaI—aF UTA

Teta se ca lem om) Ae alae yas QR SICA

"TA BACT ACM core Shes Taye WCF WATT ATH

meng ea Tela ora ataars fafa sezqi HI wae IT, eta atm

enfgs =a ae apratas faces a aoa ofan tate sn

wa ater Toate omnis mpe at a1 BT ATARI

TANTS ZAI

aay oorila faleata wer Baa iateT MO, CT

N,O, 22NO,, Seat Taq GAG SICA AlaTocA AlaTICNA

MAA ATIPssS Tate SN al wa ae Taos yacra fesa TATA

TY DILTA FN ZA I

CRATA G@ ATMO BATSS aay wats (flow method) faqa t

acy ria falraiaas Cig wos ange asic Se qwra

foo Tacs aaties SN AN VWs Asa Aa eS ater sz |

oan falearic ‘ataca cart an’ (to freeze) agis ster aca ae

THR AIMS SAT Tl MCA AraAlrs Tarceva arn fate omedy

NGS CALA CTGR Sz |

CAT «A BI FN aa later Sra aaa

SNA

[ CH,COOC,H, + H,O 2 CH,COOH + C,H,OH }

Cea aTaine core Tipe wey ofgar Cae Gor fara wiotne

ofaare sel ace orm ea—aa arn fafem aa za | kt aely

ATE FTA UM VIBE Seq ATS Oiacor Aaa SIN A! wa

WOH AMCWCAA AAT ae BS Areas K, Aas Tent

Fa Be | ,

KI+I,@KI, fatrar armese fatcsa Ger Toa FAA

AY Gem Za ( AYT AMTA—‘soq FW’ SA ) |
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sifisifeas epsyaert

1. 450°C Gem 2H,O (m)+2Cl, (am) =4HCl(m)

+O,(m) falrata K, 0°039 (sim unbanteaca satire ) 1

CATA OFStH NOY eta K, fears Fz 1 [ 6°58 x10‘ J

2. sis faite Geer 3°64 am ature ze 668 ans

SANSA AHS FG Gey sai ANIM aivios seas
ma cre cra ca 444 ara oreaion wae ara | AE Casa

256 at AAT MICAS ATMA aivies rea ws Gag

aC Tara Agito Tear Acq ?

[ H, 0°249 9. ; 1, 31°62 0. ; HI 2242 0. ]

3. AMAT ager 180°C Geom PCI, 41°7% Tacaties 1

o% Tafa areas K, iad o7 t [ 0°21 ]

4. N,+O,2NO fafrara enaiss orauias apne

N, : O,=1: 1 204 Araaga 2% NO ace: K, fata az

[167x10°° ]

5. a 1 aa aq aMAvs ania 6 1 ara aq Ratan faca

PH BI GA OAT ATMNTA Geay wvcaa aise za O'65 aa

Baqi fagiakys cea aAag Tert orcad waiaat faa sa s

aay pe Sq ea (i) OL aa aq anhw az O'S aa Bq

areacarzat face, (ii) 1 ara By omTiAG aa Ol ama Bq BMTATsTE

faca, (iii) O'1 ana ag ontaw, 0°25 ama Bq BracetZa aa Ol

am wy ae face wae (iv) O11 aa aq nize, Ol am 4

eres, O'1 st By arora As Ol aa BY aM Tate |

[ 0098, 0°097, 0'077, 0°1011 ara aq |

6. 650°C Seca fatrarace emia aqaces Ora 2: 1

aratas ays SO, aa O,-08 Tar cate Freer Ara a ETH cate

sim zx 10 wnosateara! o% afm 60% SO, SO,

aoratas ace eaca2SO,+ 0,2 250, fatersa areas (K,)

TRAM BI I [ 1360 areay.-* }



248 core WRA—iaios ots

% $N,+9H, 2 NH, ‘alerativa arueez (K,) 350°C

weary 262X107 wae 400°C Geom 1°27x«10°°, oa

SUIS Geese aes Cesare wa sa ange

otaaeaq ae 400°C Geum aa genie afagéay feng sat

gigas ay N,+3H,@=2NH, cm ma Sram is wae

Ceo Grcars STxNSs aera AAA CIA MATS ACA ?

[ AH = —12'14 fa. em. ; AG’= — 6194 n. 1

AH = — 24°28 fa. an. ; AG’ = — 12388 am. ]

8. 30°C wax 40°C Gace ara rata yorwe AQT

1°47 x107** wae 2°992x10°** 1 OH oan H* ora

OMT SIN AA BH | : [—13°07 fe. an. ]

9, «ait fate Seor N, «ae O,-9a aces fafeara scr

NO safes gai annae NO-« afta orea ern

ON aie

x= VKab—K(a+b)/4

ea wera fateminecm onates aegis fean ac NO-wa

Benny al wa? ama K= Aes, a=N,-aa FM

SAASIAS Alga ae b= O,-aa ASFA BITSias maga |

[N, :O,=1:1( araciae ) |

[ acacs (ax/aa),=0 ae (dx/db), =0]

10. N,O, (m)22NO, (om) fateaita K,-a 35°C

Geom 0318. & Geer 1 aa By TAUIAT codsTeCOA facHTacTa

RA ST Tate aiqaoy Ts Fz | [ 0°70 fe. an. J

11. 2CO+0,=2CO, fatraita arieqs, K,, 2000°K

Geom 3°27x10" (om anvantearca asin) i @ Geom

iacare wiaqecra aay AG fgae ea) 2 att aq CO (001

wroaateaa ) ate lara aq O, (0°05 anoaatea )—-2 ara

aq CO, (1 snbarieara ) 1 [ 2°82 f=. en. J



aS SiesA

TY F44 ( Dilute Solutions )

Sfasis ok aaa ay aa ce ayia oeMisS ace BIN
Saztts ef (colligative properties) ara fais! wk

ala caheay oF ca siyien ooneda apie Gora fox sca a,

RSs BPA Sera ass alares ( caw Vepien 31 ara )

Gora Sa AA! A MACAA BTA AT ATE ATTN ATA, POAT

Graq, Tees Vana ae BATS or 1 Ase wtr Rec

WANS SM Ate ws fo ce SAE sighs

RICA VACA CF “f (osmotic properties) 4M StH acy |

waTSS omic wy mtacea amiBtet Bt (Lowering
of vapour pressure of a solvent due to a dissolved

substance )3 lA Wace Ct aa wales BA NAA

fae Geom wecsa aera ga abi fatey ance Tater

CASING, CANT AACTCAG, BTA, WY ANT] YA, a Taare fawtias

mae laatel ota | feq walee sarees mia RCN BATA

APSA AMAA MANIC AT sie Tias AMS oe Vigeay

saa ate, (F. M. Raoult) 1887 aca!

fates Vora Masa AMIN P° AR HACIA WHI P TA,

(p°—p)/p° aisitce zn za ateptcota wicfwes eT
(relative lowering of vapour pressure)! aera p°

ap Geora Gra trate acre (p°— f)/p° ata Sacritace

Ra, sa p°—p aye po-07 Geotysqe atl asa ERA

(p°—p)/p? sams at fata act TI Cee he core

CIT ATA cl ale Ba faces AGS SIN wT Fa, Seit

caqamra «(p°—p)/p® Geotaacre acai ant wa CH

TLSTS AYS ST AT ACT | A AT HOTS OY AH SIAC OR SIM

QS BIH CA Teasers (p°— p)/P°-ce Srainacry AA MN

a1 Ses. crea cl CHA SNA ATT TAGS CAA Vem



250 ete wia—itise

aacen apices eicaies aicra ifsate Utes aicae
eres etcta aA BCA] ce MSA YR we a:
RITA ANTE SUT 4, TCA HS AG AyPALA,

Ptax, vee oe (1)

aa ai wyart A aH, SRC Pp AI waa Grates aey

eracea wreiere Bry) may a ate (Sipser 6 aR RTT

TACRTSTAN BCA BAC BAT CoM Acq OA AT GIFT AM LG

ACT! CAC HT ATHENA SINISE BE ALO AIT! Ware

TSA AL cH syt wae Siveigursy ax aay gaa

BIC CHA ATI ACT |

CRAY FICIA Samana alan fos esc SHA Brass

Saree (SS ears, Fea (P°—p)/p-ce asa Caer asio

fora B06 at 1 «Soca CIATEATA ce cave ClO aly

AIG AY SH, SAS asa (P°— p)/p° Gesriaacery xo mcs |

BST ASAT AT Tye ae wlyelarray AN amy AIA was

AY RICA CHA ACIS ACT |

HAC AACA Vilas STM 2, BA, x, = 1—x, ata! (1) ae

HATEAT CMB ATSR ATCA,

1-2 Sf =1-2,

. Bas,

p=px, eee (2)

BAA FATT AGI OFS GEC AMSA TMG C GI Biss

SUC YTKCMT ANT WI! AMSA AACF Vote ase, FM

aa I |

aig Gaury, p° tart Teas, ACT THIN BACEA MIs

SMO ANYMSF | GSTAS ASeLoT AUCH AST SM ATE |
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a@icaa sities wera facie (Determination of mole-
cular weight of a solute): cae wae cee albepea

FE ATS, CHAAFA BAC SPAS AAA VMAS ea sTeTHTA

ara sissy fata sta Tod Sq RT BAT BIAS @ BIRR

Aim 6 BIs ea Arey a, b, 6 m,, m, RM, HAT

ama Bey AN (n,) Aa a/m, aay wat ay Bey Aen (n,)

za b/m,\ cacece (1) ae alsa cove arem az,

___b/m,
ey elaine een: cee a ae

po nytn, alm,+b/m, — (3)

AIG MY AA CHA nN, PS Nn, TEAM,

p* ao Ws —_— bm,
Pp a am, (4)

(3) @ (4) ae aalteas opis aaa arafas ea, m,, Tafa am

ATS MHA ALY AS AaPAATAT ATA

Guieads wale ara 25°00 arace 500 aa ara gates

Fala Bea use fatto Geos array mem cre 18°06 ia. fa. |

ast Geom fora acaa amin 18°15 fa. ta. act Sativa

aritiqs eaq fora sax ( afer, 1973)

Hay p° =18°15 Ta. fa. . p= 18°06 ia. T3. : a= 600 aa ;

b=25°00 sm; m,=18; m,= 2? Wey AH cas

oe] ATA,

yah=14))



269 cote wraa—fatiine rit

malt)2 P —p a

_ 18°06 | 25X18 _jen¢

009 ~~ 500

arrett agtena ciatwiyers faefas aren oie

gra aia YR sa ae! cea Aes Geo 1/10 welts

HAC CHIN AICAA SAAS Sate caoryis O'0018: aae eres Ae

arsigfs 24 fa. fa. gem aera gr act 0°0432 fa. fa. 1

MCR THAT SCAMS BTA Bea O'0018 fa. fa. 1 Tope AAs

G HAC THIN YAS SILA cacy GF Atay aia TA Aloe fay

Sq GAT! ake AmAala qqq ass mat cars (p° — p) fat

FU FAI Ge vals Teo Aon Sa Ta I

facews *@fS (Differential method): wf waist

age wsit aq elas crac sri A wae B git aaa, C

WSTASTATCAT ACT FS 1 WHA -Goa acercsa ae 4 caPiscaa



my aa 258

M-qert Age esi A wae Bos gis faeia ae ( gers
Dek) ae ee D oa Esa arerer mmm are

wea A te B98 Aa 6 AT SNA ST aS ATT
qiace-Tetaca 1 Fre sca ( AEA AAMT ) aa BST STA EE ATS

areTaioges Prox @& afetay ao xa wm P-am face wat aaeTeTA
Me! HF SPER TMA Me (reading) = eM EAI

aarrm Doce wa S-ATCA AeA aR E-cs ga9-aey ACN FS FH

RA IPMN AT Mss orate arétalyys gi areca oak

USSR MII TN! wos Bega qHiers sre acq aaa Os UTETA

ain 2a, aq Pe oa afeigy giv aepat os® Gere erst

fag oF Brg M-sa Orca Oates atqa afew ser were

MNOPAAT CE YI AT! ak alowncra meas cece p°— p,

SUS THC BA AT FM Fz I

amicatea tefS (Transpiration method): «%

ASTOCS WCF MASI AHS seq Hiss Tae1TIs We wWAIF

rence faonige F FA oa 2 ass ALS CFR Soy FAC

ey aa were sa feos am iaonias sm eH giv

TAOTALFA GST CHF ASS GHOA wMIF 6 Pacey AV Fc

aaa STN AWA AeA Ase Awa lpe Faq ae

eamary age faecr (E. W. Washburn and E. W. Heuse,

1915) fagaiers orate Waza Scar |

AM As Masse Ges] 25°C: Grace aa cord cain Sora

aise wor woracea ace ties aia Iq Oe Fa A! BCH

O5°C Sewers fafacy ak ay wr weracsa wacea ( Salty ) ay

QM GSAS Tl Horry MS AICH MALTA AAS Coa FN LA |

mas core facie aare sem facerae ( eel aera CHC BA

CaCl,) sal cas sare Sa res faces cars Tats AATF

reer ais HH waaceA Tey TCH Bre Sara MT aC Tes face

erie Sar oa wae fate ages faut facrrecea Jes Trex ore

SR GA aes fate arace fame aTaces aes Trem ore Sea SCE
facerace Tacrae Avie ZA! adie aabeiis Arete aara—
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wom warae — fae ares (A) > faces (A) 71 Satay

(gaa) — #44 (B) > faenae (B) > worwarae ( mae )

—» faoatas (C)

facerae (A) wae faces (C)-9 faceracera oifasrs oeB ACT, A TCA

COAT TG ATA TALS ACA |

fentas sm asacla Tere eS TECS TEA OT TAM
N, GAL SA THA ATT HAM nN, 1 CRT VTePey ST TATA

Pg OR Py dl SAA GraocAg Seis GT A BTATCA,

Ne Pa
a wee eee 5

Ny Pro 6)
Sa WMA A VPA £,V,=n, RT, vg BA py BPs Ser

N, MA AY AWA BAST 1 «ASAT

nN, = p,U,/RT eee cee (6)

year faites Gear 6 p ont vu, MST AACS WH Sa weitT

SOTA MT VAIS, Ve CIA Sa, m-c#, aI ABT FM

ATH 8

m=kpv, ose wee (7)

k=eIse RG talon wscn MYA MIs SA WIglA FM AA,

SAM MIF T wa cars fase ay MAST BACT TN BAC Sa

SS SULA ASP MSF ACI Ale MAF |G HIT Gos cay BI

aera PP, a Py A OR MAF 6 BAIA Ga Bala Aes

VES STH AMTHCA P° GAL p TA, GAT AI

V4_Pa-p_ - Leo. PoP (8)

VU, OR Vy ANA TIF 6 FAI cars ffs agar wacT! Ate

faces (A) ae faces (B)-co coracia ita Senrcl mm,

HAL My BH, TAM (7) ae AAtHACA ATLA STAR MZ,

Ms _ P°V4 - -
Mp, pUp (9)
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(8) 6 (9) ax Aatsea covs MTOM ATH,

p°—p_m,(P,—p°)—m(Ps— p)

p Np P,

=A (4m a ) oo. (10)

pe-p__A_
p° 1+A (11)

p° ATaTS wate Ares Siete care oem aa P, a Pz

U-areisa amatincraa mara «fate sm Sa—ancniaoaa

OFATS MCHA ACA FS TAN FH, AT AMS CMM UF aT cacy

aga btm ( acatiaora aty 6 Py 1 Pzp-9a meas fate aH

arga Bra cace ok ones a fra Py a Pz fora eM eA

ekordt A Sin aa |

wares *wicda oy WACeA Boas VaR (Elevation

of the boiling point of a solvent due to a dissolved

substance): 4aq Clq wares freq arertott aigey BTCA FATA

RA SM OTT PHT MG MAC PHT GSTS - iaiew oe SP SAMA

SHAS TM RAL GFR fates SHCA gACsA AMBIT CCM

TIN BCH] Catal VOATA CH] Sera Masa OA TWA CHE SHSTH

BACT RTT TOT A, BAT CHE GROTH GACTA THT TRE GTM



VCH FT NTT | RAC PA SY See] GAS TONS AA

AS GALT AMIN GC Tey OTT ANA ACG MA! erases

Baa EATS (7) MACHA OATS (T,) Bere cat Acq!

T-T, (=47T,)-c# spose GAARA zn zat (6°2) a fos

CLE CH ame Ce A faye aay BTaCeA TIN Aigsy SICA

AA, ST BAC TIN C fay case MOM ATH | | BACT PUA

atq_ B fags |

MACHT PCAN GAIT GAL HACIA MPTRA TAT GA AIS

SE! ak Hers Srates Gora cea we fan SN aa

a TS T, CFO, Adie MACHA POAT, BTATFA TOOT P,

(A fay ) eae & Ceara gata ar p ( C fay) B iayce

BIC JIA P91 BACsaA Bags areffeqy wir L,1 gate

ay LeMH wa Beas weltewa wre L, at was TN

AACA JOA CHUN SICA Alea acaTey sta fava, Be

C faga aay aram one,

np? = Fate (we) + (19)

oat Inp = - i +o( 8) + es (18)

(13) a cons (12) ae wales Taran sca Mem ATH,

P__ £1 _ r= _L, ope] _Ingo — R be T) = ~ RTT (14)
T ore T,-04 dey 94 AG TM Rena TT -c T,* THN aiogiow

anaai T—-T,=AT, aM cae (14) ae males cece oem

an,

Inds= ~Z rt see (18)

“mibogia ay apres p/p? =4,=1-4,1 4,6 4, TUR AF
6 AAA Wass SaTeT 1 ASAaTs

In(l—2,)= -75 + vee _ (16)
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H, GST caw zeae /n(1—x,)-9a ora TioCR OI 4-09
Seer, ATATSCS COMP FTA BIN M1,

_» ~ Le AT,
a ROP

wie{ye AT,= Riot coe eee (17)

aia aac aracea vfs a ana, aaa ata b om ae Be ©

BICAS AUNTS Gey ACTH m, OAL m, TA, TAT BAT ay
zen +, =bm,/am, WA CCRT,

RT,” bm,
AT y= L, am, (18)

_ RT," _1000bm,

1000 m,I, am,

RT," 1000b Lee (19)
~ 10001," am,

L=araa ate acadq weltem cami afs 1000 am mae

BASS ALIA WMT APACS AACA GHC NPY Te Al CRE

Cena me (c,,) 20a 1000b/am, 1 R-at wa 2 ayata ate

Twat ate ary aq xacet (19) ae aalteas cores eR) ATH,

sT, = F008 fe. T,” Cn

=K,. Cm bee bee (21)

K,=0.002T ,*/l,=et% | 0 ease cateasty Cana way

(molal elevation constant) 7m 24, 41a9 1 carena (c,,= 1)

aaa K, spores Gracaa eisai trop aca |

(21) ae Aaleay MACHA AHORA CAA |G HILT MNGTHA ACH

wuss 1 oF wiles ayaa @ wivelqunay qq aaa omy

TY CCA CHU AAS AA! Brat Sarat avr gay Sriae7

ATIAS ACTA ALC AICAA ITS OTSA, BCT FIC ALAA MATAR Soy

aq) | ara Ciwetacereay Acer BACT AICTA TACT BCH CTA

17

(20)
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fog aie air yom cm TR a, CBA ACS WATT
GR sfeefagay an ara aa Fates Eats WH Wace

woaKCeA CY CmyA Vrs Si wacia catent aNpcewH
AMAHSS SCI) oF TAH POAT SAAT FO TN ZA |

CHIT MACHA CHANT CHAT MS STA PEAS wae arefeay

SIN caus TET SN AH! CAAT BCT cera Betas wos

100°C 4 873°K aa ats aaa ate win 539 sala
Rena, .

K,= 20027.” vs (29)

=0°615

AeA CN TH A A Ae Ka wea apiod OA

Tsai aH, UTE APUATS GAA ese ATS wh ag Tater

arcea ware Kyat @ (22) ae aaleacra ATRIA TEM

Kat ANT ACAD TH MSTA MT SM ATA CA (21) Ae Aaltwacs

SHAS LATA GA CAAT MAN FI SCALE CUATaT 13s |

wristfqe eer face: 4«7,=K,c,,=K,

1 m,= i eos (23)

(23) ae aaiteacia vPprincsa ate a oiarecamy Lema BCT

arise eam, inte an acai fates mace are areaa Tale

aia BatSS Bea Pos Gay infa aca K, iafa Fn aA

Sara HALA Fale ortaace AMG ots TT BASS FA POAT

Or TIN a! at wafers VfaBfocatiers etefS (ebulli-

oscopic method) Fm 2a! POT Aes vatw-iates

efadfnecatf (ebullioscopy) an aa

Boas Caxn—oiaiwtqes fay (Elevation of
boiling point—experimental determination) 3

(a) cawasta tefS (Beckmann’s method) s =A

10006

am,
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Gasca sia fafey macea ceca at eq ReNA FATT

antes TW FN AA! aay AeA ass akin
UTA FAA TWA AAI O'OL ws aiseere ao at at
ercmincace casata eatctifiets ai oF enchincras
ATA MIF TN GACH ATSTFICAA APOATLS FTN VA MN, Aarts HAs

6 OAT APU TATA ATM Al oa laa fee OE wa

AVE WEA, Wa Gorcas Tacs ose ae Cots jy PS GE oF

Carts Te eTeMisoraa Gocay face ora wale aera face ore aH!

waa ww asta aorerers facia sre

Sta 1 TAA ATA OO MTSTAT SM Os Cw

acareracad «Sra care face wen fap CAs

SCA AStaty Basar Viera fara area aréiala

MAM ASIC BM FUCA Bal = eancéiaoraiocs

Cus 6° GHassa BITE ae ats fuatcs 100 Sen

SIT FN VCE! AAA YTS encstiavraics

AIT SMA FATA ACS was TN BIA

PTA AH ASTalA MMS CANTATA ATH

QTCF |

aris ay aca wars (A) Gem BAI

oF acta Goraa fers asit ada (B) ure \

ot organs asic <itecea (condenser) Act

FS FN Gl GT BH PAT AMA CH Tey

acl AWA Sl Bata aca Saat zee A-ay Ay

Tera oer | Aa ates ea aca Taine fase

MIs GEM A ate aa WA ase aA

ercincra (T) waxrerd ann 2 As

aetna Tago Sacer Era ace! A ace

faroret ste Pt orcas Ber ter Sa MCs | Ave

Towra Bare Sas srr Pca Glace Crem

et ot aT aM aie Germ faa

FM A way Wace (6°4) Ae ToT OMATAS ngs creat

ara dha Seg en wat fos opera ATA aichtfatte
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eresiacrcaa aTétaiops BoA CF AL GIA CHT CHCY GLEN 2A t

oANA Hors “toa sera Tae ofan gy SacI’ wACsA TAT

CIN FA GNSS FM TA GA QF SUT AAC PATS Cel TA |

foam 6°4. oats Sara frte—casana Efe

ais Germ faaca ay A-ce aariia Gey tn 2a TI ga

craratqins ois carat AAT ace AN Bal aS oaioA ACM BTA

CM AAI oF MANS BSAA aN el AA Tacs

SMMALIVA ACSA Gra Baca Cay Fal 2a | |

(b) Beran refs (Cottrell’s method): «& waters

CA AY BARA BN za G1 (6'5) ae fora amo et IW ANCA

arte qa A-a8 scey ints afama aae orem ant | Awa onderet

APSHA ALC FS MH 1 HA VC HCA ANCA CATacH-ATSM ATH

Cas Te Mica tera MA! Ok ACHAT Ms eTeiaea alee

FACT GA Mehiqurae eaves al Fa Acwe A-aa FAA TFA

facatte wit tre sare oma = A-aa faces Tare ( Toorr) asic

Wied ore] Upelaserd atl ER uae CIA Gra ws. sem

COOTSRA AN SA aS VAT CTR ATATSTA FCC Tee

UeMiaeay Wey PSST AM MCF MISTS CRI ATATCAA

mere atta sie Say Tare POCA AACN FTAA ACA AT Tees
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mae Gere Gs fx entiincnas aerate feta cent

eetinncaa at urge ateo Ceut mace a a

FUCE Sel Bea tales fasta ara rt
AF WH Blas sa gles

FA TAG AS SUT HAT POAT

WTA] VT t |

BTSs mwicela oy wracea Daa
feats waaqa (Depression A
of the freezing point of a AN

solvent due to a dissolved

substance) $ Sam wlacea aTeI-

BIN-GRS coy ca farce (A) sida

RACHA ATSHGHTIA-GHS] ACA Aes

tales za cae Teyq Gaol TaN

aracea fame (7,)1 ok fags

FIST CG SAA MIF AMNTHA AMCs

OAL MACHA TESTA ( HA ATs) p° 1

RICA JHHIA-VHS] CHA Ca TaYTS

(B) slot saver FeHTA-CeS] «= AT O'S. "BBATe Gaaa

crea ween fates an catiaga 9 apc ete
Gen xa gaa fees (7)1 wre T<T,1 T,-T
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(=AT ce AM Ba fans Banaa! «BB iagcs graced aI

p,m wei Ty, Geom waa arn p (C fog) em

AF | |
A «as B fages aieoaa-zinara ales emcee Sta Tem

ak,

Inp? = Rit (24)

age inp,= —ghts ( #4 ) a (25)

BeTe In Pr “# rnd

cry T wae tan Ty Ya ate AAT AL, CHV
TT, =T,* ena L, = maces arias Seorey Sim |

B ae C farges oem aH,

L,
inp, = —ppte ( #I% ) -*° (27)

L,aw =o lnp= RT +2" ( #4 ) ore (28)

LAT,

Laas Tl waa ( AY FeATA ) srntee SHS TT STA I
(26) @ (29) ax aailtsay oes CATT BCA TSA AT,

2 _(y-L MT, LAT,

Ins. RT.) = ~ RT? (30)
L=L,-L,=warea oretas seat Siti (380) ae Aateae

(15) ae Alsace Mey | - ASA POAT SAAT CHE CARN BA

SCALE CARAT MIAT ACA ATS AIA,
ay

aT, =o # g eee (31)
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Hg = HU Acaa UMTS Smtet=bm,/am, i a, b, m,, oa m,

AIRC MACHA MITA, AAT ATAN TATA STATS Vere wae BCAA

SIMAF SAT 1 ASAE

AT, = Ro bm, = RT", b
L, am, |, am, (32)

_ RT," 1000b es
~ 10001; am, (33)

LAA ATA VAAT ACA ASEM ATA,

Al,= eC eee (34)

= Ky.Cm rs (35)
Ce= Ft Crea me! A,=waet K-98 aa Cato

SIAAIT GBS (molal depression constant), 4749 1 arenm

gal KY, Saas ay TCTs

TRAE CANAA TIA OCHA (35) ae Aalsaa ces AH ATA

SHUR ae Chyefaciy ay aaa Ha cola Macs Hales

ecm wiacsa fears CA MaaIR ICH Gi Wacsta care

aitpewa wareifes 1 «8 seas feats wena WG

Al Bz |

uicda sriifas cura fare: m, age eanfaters aaa
b aa ale MAFA G AA HATES VA SIAC HALA CAAT NPT

atq 1000b/ain, | oats (35) Ae AalHaa cecs MSA ATA,

antie mm, = K 10002 - (36)
J

BIS gaa Ba face ote aca alacea K, fafa Pan AT,

ofaarcarm att zens (36) ae aalleacis ARI EAA Utes

ea m, late FM ANT |
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Vatead > 100 am ara 0°684 ana feta mies sac aces

fears O'037°C seu ara oa Ureiae feos waaay fe

sai istaa areafas ea 342 |

( siaeren, aPenias 1965—uaqive )

0°684 x 1000

342 x 100

K,=AT,/c,,=0°037/0°02 = 1°85 fwat/carenrat |

feats aaaaa-igiergae fax (Depression of

freezing point - experimental determination)

(a) cavasta oats : AMAATS QF IW WAI FSA

(A) fateo aia wae Gem Bat aca ya ce feta an qe

Sl LA Ola A Tacn aso eM acsiacra aae ass ones

CHANA NEY Cy, = =0'02

fea 67. feats aaana fafa ( create )

MGS SAA TA l MCMTAOAT AWA, BALSA ACA GLI ACF I

A-CH MAS WG ACA GAA AFG Bowes AAT AM FA VA BUA

gis Acer TTST Wer ce Ay ans CTA aM alexteateas

atae cal wee walice cesta feafacer ois Tatras Fa

wa ger A aerioce aaraia foufacs faateers aca araece Fleer

MAS SN LA l GAM ACSA WT LP Bos YA CAM
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aiare sq (6°7) Te foc CHAT TS ATM TA OAL MARS Breenigs

FN CH BonNsaqa asa cq hea Bes orem ara w aehtacrs

T cece cata rem. 2a1 ok Bam ay fee gacea fees

omna A-ce faatama aera ot fearay waerse wan sa

aria ayy face iniee atta ara cart saat at gates

Raa eT AAT Ooeaa TS feaes ston eat ak femey TAC

Taaes i gie Tamecea onlay aay fosee Baa Tae |

(b) atcea otefs (Rast’s method): ape mae fara

araeq ( ff) 6 Bae Abe WA set ak

aS yias CMa Baa atta os che ( SecA CT

=40) @ ay naga cHmie fame BaaacAa afar car cate
FA GIL ATA MCATITTAA AIM Gl TH FN AAI Ay

SNATVCAA Ne fala SN G1 ETS Brass as ayy 79

care Caters aces aces Tara aaiocs sie encsitacrcaa Tevet aecaa

Cry Bore rem ai saa watecias opie me &

eeiacraa sya Te iaqiras ty ar wer Ces AAS Ureige

fqaieas.ani aaa dita ata antrwcs Gag en oat | BTECAA

TA AIA SIS TH SN TAI Bala ales srqecagy sioal-

Sa Gese aH FT A, BIT aaa aa alata faa

WNASS Bel ACG cen BAi Ye Ceca wy TA sraeAA

THUS | Tae mina srrecaa aren Taleo offaae Biot B14

Tatra Garr aan faeries op ontaca faca Stara sre ea faeces

ST SU SA OF SSAA TAF SCAT WalS WPCA AIM BA!

QS TH GACT NAME | BTAKAT NAM GC LA AHA

NETS eq MS MATA |

eacaiiaa s wates St (Osmosis and osmotic

pressure): GR Hae wa wae care atacncea feet

(animal membrane) WM 44% FH aAeca ON AA A AF

HAC ATT BTA HAT Bae Ty sea cre! «ak fereltyiora Caters

ot cx gia afogg xcae wore tows fren coca eacertta ( Cama

Bae ) UGE SATS FS wT! MF see aqies Wielory
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famt (semipermeable membarane) am ea! eta

fast aryl wae FE MMs, CIT CROTCRA FIG, FT

FarmTazs Ww axairs crea sefecs sere fast

TECATT AAT PM ATA BS Sac leet an aieeor ay

HI ( GFV-AT S MIF ) COLH YAH AA AAMAS MPSA G41 CAF

AGSA AAC ATACHA AYA IMG | CHA HICH Gl HAF cece

RIT] GET AYSA HII cacs ora Tae qm yrs sea Ace

ATS A MYSA BI COC MPSA HAC HATTA OT CI BACT IW,

OF BACH AA FM AI |

1748 ara sniat cee. (Abbe Nollet) awa a

atacacea fae arn ese afer ace career SS Sea CAR CTs Set

oreies fqalrers Bry ATIC Se FH

QTAT TN FSCS ACH way afer ATTA

BIN FP MSCS WSS LIN MICA BCA

coats efait cece a) | Bt

Gay os aay adcawr far TW!

AAP WN MCMIA CN AT ase

Tere BCAA TA PCA Belt AN SAS

Stq Ol CSR TA A OF WAT Burrs

HAI TEM ZAl OF BAIAA BIA

(6°8) ae for craenas aca Beg

ATCA Fre wa aris iaaivero eH

BH oor cacy facet cre ATA CA AAA

COP HH FM BACT AAT MP FACS

QF OAL BACH AIFS AIS SCAT

Tae Corse ami oF afem aio eta dha aeahbe zai oR

ae ays Ten xa, ade WA cars fours Brea STA BeyAcaT

Go a! oF oPEE feos F4m9 @ TBcaa wAs TN BACT AC STE

Aa askew aH t

Cay HASH CON ACS Cl BALA TEN TACBlSs SIC

(hydrostatic pressure) 4f0 ZH wae 8 BI Ae ACA AhaTH
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Sms WH GMP THT ok ANS STE ATTEN

wa es bt%t (osmotic pressure) aM aat wWACMS
brea Aise AEN TaN Sq are faa TSI Os BAT Ta

MAS cos APersa Macey feet wan yas sea areca Face

fea 69. wieattes prt

RACHA CI WYATT TUCT G1 TH BAA Se FACTA GAT HTT Jha FAvS

Bq) AM aoe gem was ak orga FACT! ATTRA

BI Cia age os afotae ome AI Baca BALMS STH |

VAAUMGS SIT CUS Ceora ncn wigahse xx, wSaT wales

AIA GIS] Pay aw AA |

quar fate. Gwota cota wacta WIAs BI ATS

Gia arr cl 2 was Sta Tras cers cae Aefefetca
wiecey fat ata yee sca atece fags aes fara wae

wracsa Beat AYefwics qe Sata oH apiaaty

waceta face fagta Bora ca afefne oH ica FACS

Rca Gt |

VICES SIT THA 8 (a) GPritaa stefs (Pfeffer’s

method) 3 GM aac abs pry sitar aera ytTe.

aa Gage fagta wera see faeces Alarert Merry AS

STI AR ACIS GIS SMAMAFTHT STNAT CS AA! cHaTy aR
SHIN GA SHA MLK GACH FHT CHATTATATAS TM MES

fagh aaa aa fea wee cloves Coat se crergis
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oer crmcera feayfors ACM BTA GECATATATACON MACH

gory | weet ferglerd MSTA Ce ACH ATA wae FTA CaCA-

ATAPIATTA MAT APIS asa caqian cracen Teele ara

ASA BAL BACH GIy TA Leora —

GUS ACT SLATS Ala IA BA

spitzae (evacuation) afem aa fem

CLF WY WHS AA WA Crem AAI

COUGIOTE ACH COTATATA 1A 3% FTA ATACPE

HI TN A FN A GA HP TAA AW

FTA TO] VMI aM Bl FA cers

TAA MCA aia Srizerr ontow ae ya

faca feeora Bre AN «WE CSM AAI

ages feeer arta ma aia Ace 387%

ALIMENT CRATPTATNLG FI OTA TA wae

MAGE CATS FATA ACV FAC ATGTSTCA

write COMI Bl FTF WT

SOARING BAT ws Tambor sa sara fea Sona

SATMMTLS Belpy ml esos Maa crarerylecs Mace

eM 2H1 ATT Sea cart (Morse), apata (Frazer) «ae

Sera AReinge (1901—1928) wofuelaceay oratecw fences

Vw To wae Sen Macey feet see saa! SM

ATA TS AY STA Arce wa TIA MACS AMETSTCA Bly

SCT TY ALITA CATARINA BAA AAT | oreo ace sD

FTA ACHABMNG AC AWAcaT BACT OIG enioaTa ScaeaICoA ATAICA

PGT FAT 1 FTA FA GMAT 1 wives Ber

SUT GAT Bay CY Ie HATA OAT BBY CA Mia Teaa

wr fers UE EE! ae ca ace fens Aloe

RA CMY SSI ACG AA! eos Ww BxwerHr qora Sic fae

NSN AH macs As yea Plea CSM TA I

TST MHA IMT FI CTSA FA ore oT TeX as T asras

MAAS se cai at Tara ase aso sonia are
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aa, aa Gs Fale TH TCS | Tacs Goes qe hele arn ae SH
BAL ANA AHOCH WACFA ACM BAT SM TA = BxCAIACAA Feet

ANA TAT SIT ATH MTA | ATTA aieiow sce ANcTAOTA cece

SI AS FI BA! as os watera Geers gam weve

BIT |

atécm ‘9 atécaa etefS (Berkeley and Hartley's

method): w& raters ast ohamita crece GIS GT

MATCH By CAA TAT Baa FT SA! GVA CAAA

fergie sc Slve-facen wratsre STs CRAPTAATAG Besley

BM TA GF HANS MACIvICATA CSA OF BCwHTPS AG Olea

BIOSMOS Wes

!

aT

alae

Hay

fou 611. wacatibe pret ate ( atFcet @ athe )

Tey AA-wHlA SIA (coaxially) Wer Fn At Tatrs BETS

Sra arn ht cara ge 7 fell WT TH FM BA! OFT

TeTorsy Tey THEA AFIS AGTSA ASS VACA STOTT AA AMAT

GBT SLA GSS AGS AHS CBS ACA CTA CMA ACA

aad SA FA1 WATT AIS CA TN AAS ates

Sa EH TRA cores foes aaie orommye AM (pressure

gauge) STN WCF! CTA AMT BIAS CTS RF Qa AAS

AAA HUSA AAAST AOC HI CLSM TA | VIA S LTA ALLA

SOrSTSA AISI TH FEA CHM ACM GACSA GHC) AH} Fal AH I

WAMACA SCA BIAS wal oe Bea wae CH ACM ATCT

Soe Sel aa WacaT chicos focom Sra OTT SCAT VOT AAA
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CUCH HASH SATA CATA ACY CCS FIT Fa TA Ae CSTE ATT

wacea Sool anaiste sca faa arem xxi eater Ass

SSRIS AC Cl SIM THI SA Aca GIA Arq Haha Geora a wars

SLMS STM |

VACMCSS ott oaifanicta Bs crear waterw GAs
aio: fet: fares Geo fea area face wae faeia ores

Ts AMAA Vary feat cat, cata TN asc @ aber

ASS ACM CLM SA AM! cee BCA My Pry

Vey yre Bes SN ax acy face saios ory atancwm

feg a fatness zt

‘wie 61. eels yrs act wT ort ( FATA )—15°C

ames (c) DACP BTA (77)

ats 100 ana an .
aicaa mMfaares ( ara ) fa. Ta. aTStait

1 535 535

2 1016. 508

O14 1518 554

4 2082 521

6 3075 513

wie 62. ealy Frese wacTA Bacaivs oir ( crea )

aaq Caer °K (T) BACTUF ST (77) a/T

280 505 fa. fa. 1°80

286'9 525 1°83

295°2 548 1°85

305°2 544 1°79

____—«809°2 567 1°83
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SICA s vices TEs crensa one STE
WETS GT STE Ze (Van’t Hoff) 1886 ara wales orca

Ti AM SIA SAT MAL ST ATRIA CHAT CH MBA FHS COLT AY

Bat wae BM-cAa Tr UTE A RI BT Ase AES Tela

CRI BAA, AA Sela AW arcs a*falow 1

aida ye: fate Geom cra am we ot OF
CATT A MpUWA ANQoSs 1 NfatSesera,

ao c, aaa T pas vee (37)

a oa/c= wae, ay T wae t ee (38)

T= BAUCMUS TA, c= Cara THe, T= maT Ses 1

CURE CAUAMA WHY c RAIA BAStAA VSP MSs, WHF

aV = 8ay, Taq T as | ee (39)

OF FO BTM-INCAT AAA ALHA GAA, CHAAMG LOK ANCA

PIAA AAS CAA BAM ora ass wcra BMasray ataas

HACIA WHOA WIS AACE |

fasts mes Fales onpcw carr aac GATOS BTM OTH OTA

CPST ACT AMYMSE | Aisi Ssors,

ax T, aac adie V wae |

Th

T

Ok AE MTT-S OTP ALAT SRA |

SST JSS ash Gros cw IA TATA wa TATA Hater

aicat ast ont oratae aan atheo Baer Cem wT

VALAIS STH AFA BCA |

eiea e feta yaa WATTS See T MypCET CHAR THF

AMS TH, SH

ax cl

ude w=ScT vee (41)

BgTe say, Taq 7 was | . (40)



872 cate aa —fattiow vera

QO AMAA SOT AT LAT AW AA MCF AA HIF IM CLG

oC | |

1% wore gacia (c=10/3842) 288°K veo ws

BIn 7 = 535/760 ancarieara Leas,

_ 7 585X342 __ 4 ~3
=F 10 988 x 760 = 0 083 i. By. twat" * any eqé*

VM SAATT WILA FA S04 CA MA MEM AWA SwcaTSs’ WA S

CARAT TIAA 1G Hera O'082 fa. wn. fwat* ara wq*> 1 ok

TTT OTT VTS aT was R-aa aera Aaa Tera S-ay wigs

R wn Wt Aas

t=cRT bee wee (42)

V vara wae acaa aia 0 any Bq aca, c= n/V i CRE

mV =nRT te. vee (43)

omecig cq (43) ae aalteaaie onmefonr alga. PV = nRT-08

Oey |

Crary BMS CLS A-FQ] HGS CATA AA I BAT AT

BATT B-M CAT APRA NI HAI FA | CARE oF APT

CHUA AY CIARA CHA ACRE, CHL Gricsa TSI HaCaT

AY ICT CHC ACA SCT |

VAMUF SCA ANIL CHITA BypaRl aye Sioeigcray a7

OTT ACI AY BIA CHA ACTH ACT AeA ALAA AAW

SAMS SOA OTR A FN Al CA sara oF ANylers

CASTS] ATWACEA ALAA ACASTSTA Bey ACA |

wicea wisiae owe faces V feo ga m ortas
ear-laine aicat g am ashee zat ae T°K Geer wart

BAM TIA wT ACA, (43) ae AallsaI ces eM AA

—_ 9mV wrt

a m= TF vee (44)



g, T, 7 OR V-98 econee atamnerarn att pene wae R-oF

MI STA MSTA AS AFA AACA HIN AAA easy ean fata
$l ATE |

etecnicetfae wad (Isotonic solutions) : gis Bact
SMF ST Ait OFF TH, Clary a9 gorse PMA STRcMias

BA ToT SH

wicca fata sréetat: orecen faelta feos fren
CHT CHITA MIF BAIS oeoey Fars mca wae cas TN aA

APM SAGA FACS ACA TN, CT APTS fate aaca fate aan

ASS Seay | «camera Hes A Fa aw cA Teeila fears ces

ROMA PH MIF Ve] AHS aH Toya Seq qe GLvMPIFS FEE

BTA SY Sl aA lay AS AAA BPA MASA HATTA BGA

OAC GA CAG SIMA CHG QT ABA GACT eH FH

ATA 1 VU OS aa wiaSve sa |

Ha MATA AA Geass zr alediay am (adsorption

theory)! «& Aer aca SN 2a ca feels OCT TTS HEPTRTT

Foe says seq was korg faeia Coayrsa ya serait

Bow HAN AIF BQ am aA we fecwa ae teen Sra

CBTA Hee FTA |

OA APIO TSC ACA FA] VA CA HAC ATG AACHA TOBIN

Sore] Sy Teas Taga fergie aes tren wAacsa ATS AH |

fags Meco F141 ws YA TOS Sea fey Te ATA 7 I

Sprites Bitcn sacaies oicts yenqE feravie
(Thermodynamic derivation of the laws of osmotic

pressure) 3 4 AF, ASS Ait Fas aes waisa AIF

ere ast orcs fae am yee an geri oabsretelay Geer
TK: wacea are Po ae Baca aN Pi ATARI

THT AAA wa was @ Bac face fala Gra seca P, vax

Pont want am xri seca aerpma P—P, a FM

SAMS SIT Tl RIACEA UMTS STAST 7 1 BAC Uorcaa BTM

ATA SINC BTSTST Stesr Ae ANIM STATA An AA AY MAFcy

18



O74 ete mina —fattiow ete

gaa ales sar xa) om Ber ine zigecqa wines (4G) aca

Tata AS,

dG=VdP=<AnydP

Po __

a AG =| AnV dP

=AnV (P,—P)

= —Annpy vee cee (45)

ats HIATT HaSlITAS Iie AH Al SA AWS BIS cacs

An MH Mes ATSAtA @ atest Sra P° SA AO Alas FH

emi aay dG=VdP—SdT aa P « T Geant wae,

qoay at ay traazlaecda ia aiaasa od a1 ek TONE

ata p° STN care P BIN "Me ATTA @ afotet Sa alas

SAA wk Sra faq ylaecaa ofaasa (4G’) ara Tawa WS,

AG’ =AnRTIn 5 . (46)

p ren ak AMCs AHS e afetel SA WSS BA AIC CATA

FU TAI as Sra Gat IA AATSA GWT AM 1 WTAE An aa

TY MANE AMSA @ ahotel ors BAC ela Fala say

ing q-faeraa aie aiaaéa (4G) ara AG'-0% AAA |

BAMIAA Wa TM WKteIay aN ase agar Agios Tears,

(45) 6 (46) ae aateaa cece MTOR ATE,

RTin F =aV eee tee (47)

qT ln r =v (48)

AY HAT CHA, MSA A wpa p=+x,p’, 1, =HlICFA

BIS SALT | SATE

—Ine. =—I _ 1 veeNX, n (1—4#,)= RT (49)
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Hq = MAT TMAH Se | AY HAT x, YAE CED ReMA

ln (1—~,) =H, ees eee (50)

_tVAOA ¥—= ap eee eee (51)

GIF GC ALAA WT AYA ACT 1, 6 2, KH,

Ne

va +n, =a) ( om Beta CHE ) ‘+ (52)

. rae
=7 RT

=cRT eee _ (58)

FH nV =V = maar T gata ae orAwA wae n./V ace

CATETA NIGH C-A AI |

(53) a maleate za Sore xT BAS ora AMA

AMTS A I

SAM BS SICA ATH Voy meagre wha ais
{Relation between osmotic pressure and _ other

colligative properties): (51) a 7ealleaa cars, 7,07

miss (p°— P)/p° AWaRla Bea ASA ATH,

he P_ mia - + (5A)

SISA TN RATA TAY p AUT ae wacsa aaiges cay M xm,

PV =M/p, Fan G41 AY LENA HAI G MATA BIATAS GAGA WAZ

Rl | | CACHE,

5 vee vee
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(65) ax aalenn cert Bact emonits IY @ Ca Scatas
TIN AICAA ACK ANS THOS I

(17) 6 (31) ag Aateacagy Area AH TA,
3

aT =" *s vee wee (56)

AT eq L-8% ACH AMAT GSAS CAA FA POA CAAA

a) fares gor oon ok aaiteaa rate cave fen Sl cian AA

ae cw T, Ra Mata POARS wae feeln cH T, WA

BTACHH TEATS |

6) @ (56) ae AMPA GSAS FA ASA ATF,

RT,* «V

AP” BR

—to , 7 bee bee (57

a9 V=M/p ote L= M11 (57) ae aalteas core ASM ATA,

AT = RT,* _1000z

10007” prT

=K. ORT: UK = caenne Sea 1 ST Ae J

— PRT - i71 "= T000K AT | (58)

(58) ax wate gaCty WAS SIT SC STA POR GAIT 7

PRMD HATIAAT Te HG FCs

Cried: tiae Geom (87°C) nol mea Es

bin 75 Bosateaa «= acea foes fone sai 387°C

Ces araa we 0998 am ate fatetewr ase zaceaq Tata

aia Sin 79'S spraia ate ara ( slate, 1964—uaaqine )

acaa fomese =0°C =273°K ; omterarety Geo T= 37°C
=310°K ; p=0'998 ana/ix. fa. . 1=79°8 anata =79'8 x
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42X10" arf; c=75 oneness =7'°5 X76 x 13°6 X981

wita/cr. fa?

ATa on. 7 278° X75 16 X18'6 x 981Ce woe,

l pT 798x42x10' x0998x 310

= 0'5468 =0°5B° 1

Wome aces fea = 0° —0°55° = —O'55°C 1

wacia saretias wisae (Abnormal behaviour of
Solution): ewyeat aay wivelacras ae an AAT AY BAC

CH MASTS WATS GIN, STEIN TH, OARS CAAT T
TIS SAAT TT SBla wasA1 cacs ely aA Vy Bee,

STPIFS MN BAC Aces apis ay sm a1 ak fais sac

Care apior Si Me ae Cam seagian cea oben

TT SSA AAT OCR TRACT Sa a ls art bas cH

Tages srt ma oeprpeT onaite vegies (molecular

association) UT Fe qr A Siew Farner see Baa

Gena t

waa waive etfs: ay gama sigienn cH
CAAFH A ASH Aa, SA Aayias Meer AN wpa seq fants

ATSHOA AO CHAM VATA ae wivelacewa TA wT AAT AY

BACT CHE ACATS | CAAT HIT ASML FN CAT BUT Cie STM

F411 JN TAL MICMKPS MNP AI ANHUOA HY CIA ECT aI, a

Brae sas ga Bare apical BACT qT Sel TAA

CA Cafe Act MATA Tas aae SVlA Mea COCA FT ACA VTIs

fapis ai AMAT FN AA A Me 6 MACsA BAT

APA BSsariss Biss ques Blas Faq BT Aq

AIPA ACY SGA CAM NH BAA BAI Harel apicy Cet Wy |

FASE Mp Br Vale waPcaT ieser aatiqeT Tema way

RATA ASIA FH MTA |

etefas aegfe (Molecular association): ma a4-

ATLA ATOMS AAS VT AA ACTA APM SA MTA | eye
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ame ab wetetacts se! omate aniaw, cares
anne wets cater aa ar aye waaa (gio aa Bee

Acaren Seng VY ) facade Bea, aire Gey wat ayer Ae

aq igre ace ayia marisa Us-acshis was

WIPES CAM LOMA OR AA Fa BA CA MATA OH O-

RFTES HIS eS SpA [ACHAT WICS ALAS FA |

WN WS OT AAS VIS n-AMVS AAA BY] WCE! Aces

wep (degree of association) a RCA ANTHEA AEM ANA,

nA 2A,

ma aqaen l—a a/n

mmm ay A-ag oias eo M, cay nates Sigs ea

M wm,

(l-at+a/n)M=(1-—0)M,+nM,a/n

=M,

1 —- Do _M.
n M

_ nM —M,)
M a= (G1) (59)

(59) ae Ailsa ccs Acasa Bes a Tay Sq AT 1

sia 63. ate gates once oniaroa

: SATS BAIS Garey

7

1000 ara canara oicnibe aniacea | AT M

otfaare ( are ) 7

0°201 00156" | 658

0°895 0'0539 | 84°6

5°802 0'263 =| 117°0

30°57 1°254 124°5

9T'56 3644 | 183°3

14886 5°202 145°6
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(6'3) ae wilersl corse cre ATE CH pNgtET Aen Aen M

TR M1 AIMS Ff BH wy wats WN AN ae a

SMcAws BMS qatar Casa fac ance, wee M-0g Ard

aq 120 zen Vins | wilt aay za a arm Sie

ARTS AG] HAC at erpiore fag BqTA VICE |

erefae facie (Molecular dissociation): wfge-

Facey MITA AY BATA BICMOS oT Sige wravaTes ics

Ul SAS Gite ZT 1 1885 Aca Sree TH ay oF oT sey SAT |

foiq ok wars wa a r=cRT alieaa a Ae Bets

SA GB RA TW=icRT 1 i-ce AM Va SS Brwy Aecmpeat

(Vant Hoff’s factor) 1 Stige Maras SITs 7, ae oR

TAPS CA TATtS BAyCMesS TACs 7, BN TAOPT BACH,

1,=cRT vee vee (60)

oa 1 =icRT -- ves (61)

ade i=a/m, tes (62)

HSM SIO TH ACTA ¢ APS CH SACMCS orerma wabsra Trates

TT 6 OSH MAT AYNS TG! Bey AIT wly cree ws

ABTA TIQUS SPT SN ATA! «ASA TN ATH,

Mo _(4Ty)o _ 47) _ vee
i UT) OT 68)
argaiaacna wtuefamaa ana fetes Axe uk

BASIS] Wen FN aa wioeiacery omeda Tacaractt Beer

HAC HAA GSS Ae Ba MA! Be KIC BATTS CTT T

BAN MF We TH! Ary Sle Sivelacsy GeaA SCAT CHU

Tacarecra am yt at eal ek eM BEPIA ATT BONES

BIN M1 Vay eta sizer cars Sioelarecaa facarery aes a Tale

Hl AA |

UT Be ss Bga faa VOT 0 AIF BAA WSS LAI

HAC ANTYR VS AM BA l-atna T 1+(n#—I1)a'
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ASA CM ATE TAT ANAT ES Laem mies 1+(n—1)a
ai wear aV=nRT aileai yA

aV =RT

aa otoV=(1+(n—1)a] RT

arte Zo =1+(n—1)a e (64)
t

(62) @ (64) mateaa cece MTOM ATA,

1+(n—l)a=1

1—l
ql a=o 5 wee eee (65)

evfefseeas epsiraet

1. 20°C bac Sera are 442 fa. fa. as 50 ara

Sera 61 a Gacacae wifey gata ater 410 Ta. fa. |

Serar wreias ea 74 wa cacaas unison oriiqe eae

rf Bz 1 [ 168°2 ]

2. 20°C Geom Reraa ania 442 fy. fa. 1 50 am

Racy ase Coq oars 6'5 aa attew scar ce HAI Sery AA STA

arerety 410 fa. fa. Cara onefiva oiae cory Tafa aq |

[ 123°2 |

38. 24°C Geo iage aca arent 22°4 fy. fa. wae

90 ara acer 6 ary aie aaa Baca aero «21°96 fa. fa. 1

AIaioa MIeias eam facia zz I [ 59°88 ]

4, 650 at ara asit ayer aaa for ata sates ata Blt

ca wa Coat Ba, 26°C Ges cra arent 23'33 fa. fa. 1 25°C

Cav fee acer ae 23°76 ia. i. mata cates eat

THATS FF | [ 58°6 ]

5. cHicarecta aretias mevarese 61°20°C wae aa arefter

wry 59°O an./ar i waaie cae omediae 0500 ar 50°00 amt

STP HATS LOM AAC POMS FH G1'42°C 1 aaa araias

ean lady aq [17271 ]
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6. Beat aerate was 1861 100 aa am 1°71 ans
quarcaa (C, 1 ,.O,,) sacra faanes fafa sai [ —0°098°C J

7. 412 aa ameenien (C,,H,) 10 aa sneeca pte

aca Teast Ua eH 13°C 1 Bom ase tae oma 1 oe

8'55 aa seca whos ac famecsa waqay ae 95°C 1

fawla wIdiba Bias ea fay Bz I [ 49°72 ]

8. 18°C Seem cata wreaca were gam 3°747

amy 15°401 ana caatecr carr ea ze age Berry faycry fears

aq 5155°1 faye caatacra feats 5°40°C 1 canter gare

saya P, igama acest cataca setae qaqa ate 1000

ama 5°00 aca face 18°C Geo cater Sara SSN HATS

TZATT BF [ 3188 ]

9. cas ce GPora Biol alars Zz, 1000 ara carcarect

25°8 ata Teac asic ga Gta ocr 237°C sq Geum sie

ais 21 carearema wersoity wqe 14°4 ae oF Tears

T8C eam & Mee Tear BATS BAe eaq FT

ata? [ 156°4 ]

10. ancaits opts aes 16°6°C ase ot a SIF

44°7 anf wnrcaie ontacea cena fons aay waa

(K,) aia fata sa 1 [ 3°753° ]

1]. ements onfacod fzaee 166°C 1 58 areiae eaa-

fais aio aaa 01238 aa 25 ata BMA ona gles

aca Geory wacia fames 2x 16°26°C | ance aniacwa

CHANTA Baa IS tafe ST Te Temes @ Te SIT (43 Fn./aM.)

CUE WTS MCA ALA AA Geta FA | [40; 39]

12. 30°C Beem Bettas asi aac BAAS oT TT

§8'4 wprennieaa | & GSA AAA AWM C TTF FTF

31°82 fa. fa. ae 0°995 an./a. Ct. | FATA ATOKA AE CHOTA

aoe fata sat waters Bef 47 I |

° [ 29°75 fm. fa. ; 2°62 corennet J



982 cts wrm—faatiow ota

18. &tfana «at acta aac an fee ser eM ae
O'52°C . & ask we BACT SIT 37°C-a BS Aq? canta

e creaniat vt ai ara aersrin wae 1°86 wae

2efanra ontas cory GO | [ 7°108 aneaateara |

14. ore area miteaa apiaa ata 20°C Geer 0'825M

ATS FIC MATS ST TeATT Sa ae OR MCA ACN Ma HTCTS

art 26°64 onvanivacar Gan sa = yaCHa TCS CA ATs SI

aren em ara fe Sra > [ 19°83 anes. . mess SoH npWTS |

16. 286 wetas eaniqgihes sit aie 8°96 am

100 fx. fa. aon wtew act 25°C Gaur Seon waa was

BIN SS BI? = =82'06 fa. fa. Oba. foat* ara gq”?

[ 7°66 anoaatears |

16. 100 fa. fa. aca Siuetqcra an aaa sic emt 4-07

1°73 sa gtee eer Georg wat 100 fa. fo arr 3°42 aa

FORA FIA ACN WArAins sat A-ay wie easy

TRAIT Ba [178 ]

17. 100m ac 669 am ara aa ates act

100°C Seon wacra qe 2a 7469 ia. fh. ona | BAT

wana fae Us FO? sala eda aise esa

164 | [ 0°6715 |]

18. mae fees —2°3°C 1 20°C Grom uF area

SAMUS OT FATT SA PPS TA TAY OF OA TACHA TA

wry 79'S sraia/ara az | [ 29°8 apeaatears |

19, 254 aq amar 0362 a ti ayrt aca

BATA HOAG GAAAA AlaMI O'BSEC 1 VTA FPOATS

561°C eas aa Tete Gr 1245 s/n. i maioa ortas

Gay RATT FF | [ 63°5 | -



ASF SSR

i] Al = ( Phase Equilibria )

Sfaels crateiom (ogd) wanta wisn aes ae

mate | OF =C—P+2 adler fai aay a-ee wa Gem

RCACe CA ATTEN Tec fater wry Gates oaNPaTa sce

ra oraentas Tatrm aon att aan cer oTaeiae Tater

qo care F=C—P+2 wAalleaq aaa Sa AN, CCRT

AMVFAA C-0T WY BIT AARC TAM SAG ACA Weer

Sree AWA MMT Te Adiny FoyTAA oY BIT

acarey S) faa sea TACs Bcd | ARTHAS AACA AACA STAN

Qs arate ( owe Bay eva ) t

MNTAACTA ATIC AMNPRIA Tecaa Tale wera latory afaasey

AH SST OF THAT CH ATATS Aroma, F, fata sem xz |

secea ofzaddta Berges soyiece fates sect TeM

StarGate 24, GMa CHS AMT BI VC ASAT |

SONIA STA Mat Neca tater wera acer AMT atekss BATA

mS GIN S| GAIA, Se HOTA TOA TN Fld TAF, TIM FA S

orate oretta SOMA ATATT RTA ASAIN “LTT IH, FIA ACC C=1,



284 ces aarma—faatiooe era

P=31 saa cian aa cm aca foal wag Aare ATT

fates ort @ fates Cesta afeiso aq |

falen wa ware fabs an cr wee Sq set ae

CHAIRS IT TA wa foai (phase diagram) Ye *faaéeta

Commas cea AMstine asayZ (rectangular co-ordinates)

aera Fa zai foarte afaasate Gonmcaa ca sion fora

(solid diagram), wete fasfas fora ecaerr see areTaTs

BTA-CHS Bq] GET y ray Bowq Bq AT I

gis wera Free AT afras asilesa xr sree Altea |

OX ALTA AIA Seo Arent sierra wifaTorcra ara Bdte Grr

Ces cacaa ale fama eM ara «Alege za,

gPp___t__As ee wee (1)
ar TV,-V,) av

aay L/T=AS ot Vi-V,=aAV (ood weer area

AMSA FGA ) 1

(i) Saas Ata: eF mercer L xe wreies Shores
SIN! acar ceca L=11160 araia/aae aq; 4V =30114

Ta. GnOC a oa saad, wa me —10C (263K)!

CIA,

adP_ 11160 . ~3 4 -1
aT 963 x 30114 =1'655x10°° a.90a.7 WW.

=()'068 un./iwat |

aige fafey Seon dP/dT-aa aa iaiey aa, SF Goran aA

GMA PSA ATA CHCA MUTT ATS |

(ii) @Sa-eam Aas sha @ Cae oles BAST
omnes yt. aq genta dP/dT-a09 wa yak Pt ata ~P-T foo

at weet Geeniae er wow cat aT Bele UT AF

Tay CHAS kay aa caw dP/dT-04 WA wATAS FA!

SAA GUA Vase BAS Bisa TACHA Vas BAS BoP] BA

Re acer cara dP/dT 08 TA UNAS BA |



HTS} 988

(ili) Gamy-at TtaZ s (I= atone ae dP/dT-am fata aa
Cr AT Cl SA chia wa CHTbTAiS ata O04 an. /fuat 1 wa-cecs

CAN AUR CH SHA CH SISA AINA IY OARS

APMNTSYT AY Bore] Uys Gases} xrq 1 |

(7°1) a8 Tora Soca aine feats area P-T fou orem amt

I, Il e Lil as cre aera afta-arey, sisq-waet 6 waa

aT Tarr ce aT Ye coca faemfagcs foals mena ARTETA

TH | met farce Cae fay (triple point) an zz |

Q=Fe=Ss5 SVs YJ= ( One-Component Systems )

Om HOA (Water system) s aces arnafas acces HO!

Flot, SAA TM BWM oF wWsHwA Sy HiaaSA AO ALI | Bere

fale TA ESS TTA aTAAine om (HO) ere! oF sacs

Qi ASE OF-AISF Ter |

o8 Teva iqtey way iafey Ar are] em am ge eT

amag F=1—-24+2=1 Zea, giv wna anneenaa cau

QswIG Sma, AII—Geel 1 or, *Warsata 24 |

forts mire waren cee F=1—-38+2=0 xearn Aacee

GIN BWA A GAN ATRIA Teresa A Gomeas aitasa We

aa Nl & @Mm ase Gomnaa afaasy sora ATTA faav

A |

feg ait yea aseniqhs ax oe F=1-1+2=2

RI CARN UTR Terry yo Gora waigaSaty ZA |

MTAAT ACA FCA GA CI GL MER Cle GIA ASS Ae

SI AA aaa wmiisa ceva: OA SIA FA 6 AHA ARI

ATaacers 1 CRSA ACT Scar ATI Be TA | Me CANT

fayta fate Geer Sarat areas ort Fao BA! ASME

fain Geo oF sia fates at | | BT MOCHA ASM Acq 1 t

ok ara aera Goraa face Bays cory faeqza SIT ATHGICNT COCR

Git aa am orm mM sar (xiez)t af cone

areca facea Tacs CTA FarZCS BI ATSIC COU FA AA! OT RTA
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am aera ate aren wage (zing) 1 x a2 ieee wa

Ta on ae: use we wna ye Goma Aine ar Tex

lates Ect SAL Vera AoA Bq 21 wx fay coce aH

Wa IN FT sce oact OA crea Sriarge y Tayce aces

SBICC

fo 7°2. acerg wrtfoa ( wateatat az )

aay Stasis M1 Bae oI Baa y fay Bisa Zara Arca

ACT SIA Bales xa |ae TA WIS AONE Ale za |

qa OA Gel Sta 6 THA TT AS Ahicaaa ser FAI

OA Gn Ane aaa ata Geol 4s aS ANA! CH BTR

A fea eres aca P= 218 enieantema oss T=374°C 1

OB caen sisq-aqret aay faces tS I CR TAN ATA CA

cay Gaara fe afar oe thon TAP GC Bey Wea ATTA

qa ut cea ais OA aa ats sere citi OB aaa

Soran cect sfeq ose Fer Bower eT aay ak Ge TT

ARTE Bors ceaersta OB cra Farag |

OB « CA aaa Taanivy O-e Fisa-ore-arey ata

oem aa, aaa O fey OA wae OB gis creek Safge

O faq ce qe taefey) «6h fagita area fatts,
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P=4579 fa. fa. aa T=O007IE C1 O tay tantes

BIC «SCA feats M1 aacwa sees wk Feaes T sy

Sica AN Teerq aisles caw ara ae OC am

amit OC cata ats vrus tema ara ca arr ocnies

OST Biot TACHA SCAT SS STASA BOO sy ( AV veras ) |

4°579 fa. fa.-0% Sa BIC TASS HATA Sella Te Aerataws

FM Az t :

ales MWGecnen Hace sean seen tea sn are laataeya

eeora fa we (OD an): ae an aq uisetwelteas

(supercooling)! «% uta apn gigs wag 1 OD aaa

aqa OB cara Gat: OB aan ghee aida scorer arer5r9y

faces, oa OD aan gige ca Baga aris frotre |

cre ag a gine BUTEA THI ss Ceo Whee aT

ASTIN VCH AMT Al as CVS Fie MPAA ase aC

GMaie yes 6 aa gigs 1 ok Ais UPA Fer TAN ATA I

agcea fafea at (Different forms of ice): stom

afansy QCN met care toaecas felon coam-taniatins

2x07

BIF (fe f./ q. cafst )>
~50 o..02OC~C~«*SO 100

fea 7:3. qaceq ol ATA

AE OSA BA! sa Brera aerst axe (I) mem AAI

Coarse tees EMOTES JS AMAT AHF AT|SM AA Seyisiasa

aha weea sia 6 Seer abe farsa vir! on ¢
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faery (G. Tammann, 1900; P. W. Bridgman, 1912)

ame face CIT MaPeiadeel ore STA CMS ae Gren

VAT Bees waiTisa (7°3) ae Terra Sy at oS aaicaT

qTacea Sey KC THE tH fo ca cre aa TI

O am arta Caviag! OA saa acaa P-T fort OC aca

sioq-oan area P-T cry fate aera wae GY Ary

wer ares SG I, IIIT, V, VI, VII aegis acm am

fies om ace! cetaa II fer aat aaging cea aye

HH ALPHA MH SI Aa, Bde Ass CFS! 6 SCA SAT cacy

intas aera aE oem art feg Il sas aaa I, III a

V care orem ata Tey wena ATE aD C, D, E, F, H wae

J ivqs 1 aca acai as aah Casiqez, adte ok feapyier

amntaaeaa (F=O): C, D, E aa F castaggiens naage

aw yb toy @ asie wa wna aes, fog J or H fare

FATA Wo fea sea ona scat CH, DJ, HK, JL, EM

ea FN aaa yi aa sia mena AereE ATU faOrT aca,

Bee at agian Cerrmcsa (transition point) Gq ora

esta fact atrai OB cen Aaa sacra Bisa Fe ATs.

faces 1 Geel 4a since Tro OB wae HK fale ace ona |

famaiqges aae I, Il aay ae araaeR aed ase IIT

SUS Jovy ALTA ATMIASIN ace a1 eae V, VI, VII aay

worse Vs Fol AN ST] aA CT BIN AAT CHUTE

20,000 fa. on./cr. fa.", Sem avers fears ata 100°C 1

S4aA VR-STMSS Tem: of ase os-nws Ter!

aa wenipa ara wiiotT TSX, HATTA oA Aca CO,

qTacea aaaéa Troms OC aaa aie awry 1 am

TUS WI! BT O-crMacwA Caxigey O-9q gars xa 511

ayrernigay ore —56'6° See! qermet ora CO, area

ara 6°11 onbarivarcaa oc ai orert OA, OB aa OC

UGH TPT NASA, WA-BisT CA Bisq-SAM ARPA AS

Taemre + AOC, COB «ae BOA worse aa Saat,



B® WN OTS 2R9

aia, ox Inte one watete ors, Ute OR Beare
SRORMGCS HIM WAS MNT CTECS oN |

73 a A

“tee User

air

Sib -—--— Q

E hog tT

76 566 Sil
ST °C —>

fom 7-4. StF Ut-eMeces ent fiay ( Fath ay )

S11 anosrivacat oct ea oer Sas warns she sary
siat CO, omen aifars acti cama 1 ondaniear sr Bes
TERS Mev — 78°C Seer okt wera onissa wea. wraeca
sist wen fay aca ate IMMA oN we eraca! bora
siotaa AatAia ancA afane peace Goer sen ze tay Tanga
BICAT COCA PIT OLA Sisars Cae sara Seorwea ae |

Sra NTT wareme Cay taza F=O0, adie 8 fait

walmart | gi mT FTE TCS GPA oeeT
F=1 ak att wna watgio aos werE acered F=2 1

er Brey sea CO, — 78°C Seem aaraia relies ca

tisg CO,-94 aeitea aa ea Bee (— 78°C) ais em are

sist CO, Stara aa Sara Mists Za TM, BT ak sixagq Sortaery
Sam Ga fe a A! key slot CO,-cH YS Fas (dry ice)

IM TH I

arareta wen (Sulphur system): w7rerem fate zt

Tem WHI fate Geo tater acm aise coon aa sth

19
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mera yc ai—atee (S,) © catizine ( esas ) (Sz)!
OQ CG SAT G Be OF AUG SAW ACMA MTA LATA CHER TVA |

A UP Cae TA ARE SAT Wes A, FTAA wil

ase was-aqes Wey en cram Wena F ww

1-44+2=-11 F-09708 a4 BAST |

aia feats wena wareraa ceca ( aTaer ) F =O aca!

oan pais fey mmem aa, acenes aF as wrlaeala

cay fang |

Wo —»
SRO —-

fom 7:5. ateretcra watfoal ( warzarat aa)

a @m yf wna aera ar an am fsiee Fm aA

ate aieta yemaa a7 1—-2+2=11

Aa ots wna watets from sr oF sit Bee |

Baie fale PTT Se aA KTS Mea aTemM AA! AvwKTa

F=1-1+2=21

Sra GM @ Ass ST wnisa care am ate! AB

aia sine arerercaa slor-sier Atay faomrs 1 |B lgeqcw Arerercaa

CHUNAR ATF CUTH CHTTizincs aizatow x1 BC cuenisias

ATTSTA Boyan areas facrrse 1 | OC fages canisins areata
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warm alates za ats CD crn waaay ata faerie |= BF aren

aigs-crcnizinge Cera Sears afansa ( ote Hen) iaokt aca,

adie a8 ct S, = Sy FAIA ATT face 1 ~CF carniziqs-

Sa ay farsi yea a Gon aenigins srerera

AAAMCHA MiagToy ( rer Aen ) OH Fra I

alge areretace dtca ska Cay sar B fayre (95°5°C)

cman aiaast aol fey eo Sey sar aie Areata

B faq aio E tay (1145°C) Me wana ae oma

E toque atqe areata Sacer miate aa, ude faery ay

APA ATS BCMA Ws 1145 Ci EC an apgony

DC-c ais Sra MTOR ATH | SA OF See GeA-arey Alay *MTSM

amt! 95'5°C-09 aiee Geom aiys arerera yshys (meta-

stable)! ystaw atye acne erecea ainaéa ( oIcae Aer )

fanhrs ca EF ana: FG EF cana affs ceri aete

F faagq worn wae ST Gad ays HL sara Ares Ar 1

B,C, E, F oie ay fag area aa aataaseliz |

ates fay Aga woR eae feya wane fay

aS Bas

B—S, 2S, 2 aw4—0'01 fa. fa. ; 95°5°C ;

C—Spy ee Gam = aj—0'025 fa. fa. ; 119°26°C ;

E—S, = baq = are7—0'03 Ta. fa. - 114°5°C wae

F—S, & Sz, = saa—1290 anoaaivara ; 151°C |

ABFG, BCF, DCFG «way ABCD ( fag ) weoeraqe

AMET ATS, CTisins, SAT e sey TA Nae TUT BTA I

BEF gige alge aco oa CEF wigs ca aca ara

TTT s 1

PNiba Cae cre ATcoe ce F faye Gora canariaias Aree

Biss ALi Aas, Meera aan, atetae ory acne atys

Crom wane seal ce sae sive CHATA MOM ATH,

ara arc Ses 151°C acm cae aa
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BRO Saefseei ( Solutions and Liquid Mixtures )

waewm waytcwa wae (Solutions of gases in liquids) :

SAM MATA MAA RATS MTA S SATA APIS wae Tews STA SC

Sear Sry frst | are Aatiese gastro Tey STCATIAA t

ary Geer @ pie 1 fatatacra ac ana 1300 taintavra

oncaian ghee art Tefen wnt acer Aaccd Sa BateS SAI

am Geum e orem 1 in. fa. acer ates feteencaar oer

0°01 fa. fa-ar ae | Brgiaa err Gar CHa aeiae ate

care CRUgred ACT HITS BT MTA! «SAC MCAT FAA

OFS TEARS Tem Fe OF TCM Tio HN—Saey PN GC ATTA

SINGS Sra Sasa Mite oN—aSay Mes | ASA ok Perey

areata F aa 2—-2+2=21 ywwae cre aww ca ak Terry

ATANTTUA Bio aiaTSATA GATATAA—GTIA 6 CFS! SATS ACA |

facetaed estes co wae) eeties (Absorption coeffi-

cient and solubility coefficient): ae waoy wats

ate CFS 6 OF Aye Beis OTA ISS MCAT WASATS

O°C Gas e 760 fa. fF. on maize sca Ce MA MEM ATA

OS aay a mace & omens faceted ectteess pf orefrse ore
V area gate vu, aasa (OC 6 760 fa. fa. orn aetiae )

oma GSS Are, facta yess (a) Aca,

a=v/Vp . ss (2)

MAeT LFF MASA wabA OTT SCRE AAteS MAA

HAST L MIF 2 MCHA WAS Os zn Al ay

B am totes sm aH I

writer 71. ae scHeie omer Tecra ents (20°C)

H, 0017 O, 0°028 NH, 710

He 0009! | CO, 088 HCl 442

N, 0016 H,S 9268 |



rN ATT 298

| Gea Fw (Henry's law): wae mem eelrers Som
SR ATT Ase ARio Miqera svaq canal (W. Henry,

1808) 1 akan of Ae CRaA FR Aer AB ATs

fafte Seotra utacen fafa atreca alles aia |F

micas wafes acta pitta act sareetifes |

ATMTAA p SCA AIA OFF BAS we aT MT SS Ae,

Aaa FA BATA, |
| m=kp doe ote (3)

k = ATTN SS HIF |

RAC HI ATA PTA MCAT GUAT NY AMP c, MAC C,

Rea, OTe TA ANSA MAA MMCAA STA P=c RT KeATA ae

mM FAC MCAT MPT CA ANGST LEAN, Aas FE cove

ASH] ATH,

ba ORT ( k= )

Beare Higa CV, Co ERT K ( exe) mv (4)
ASM GACH MCAT LIC CHT AA PTT NCAA NHS Ae TATA

MA MCAA TPTA BTS, tales Seera, ats sar cada

FMF GOLIS ASM FA) AA |

ANA HCN GC CPCTA BIST mas MCHA BAST ata
vee, Sac m=Mpo/RT (M =saaa artsy ea) TATA

———_—_ = (t—.
aan Co" ew,

adie faite Geos v=kRT/M=K'( wae) (5)

BMSAT HM Aeowy ca, MASSA VARIA io BAST MIs Te

Tatas MCA BIAS Srcora Gra TrSa Fra wT |

CAAA AG SIM MTAATLA CHU SCAT! APS ANCA CHT

Geral AE Ses a 1 SPS ITE Se Oe Bret TTT

TTA GSA SA | OS BAC SA HA AFS WATAA CH ceasiia

AE Aca FN BSS ae o2 UTYA aPo NMA cota T
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CHCA BCH! CAAT NTA TACHA Aecy eM YoTA, Hea CAT Wy

ANGST SIq 1A MA CHA HA ay A, CABAT MICA CHT aa

7 Meni aaa ax, ca, NH, act gtee aca NH,OH

tox ata (NH,+H,O=NH,OB), wen HCl oma ace

ANSS acH Oras faee ay (HCI=H*+Cl)! eke co

att A aca Faw ae gatewe sag wiese mile aga

TAT STATS ACA |

Origa s 25°C Seow aca aq we-wakrwr faces

ames 0'759 | waz Geers 10 aque ori as fara aca Fe

MTT FTAA CIA-AMRG FSS Aca fears Fz I

( sista, 1960—aaive )

N.T.P.-ce 0°759 fa. CO, mica ea=0°759 x 44/22°4

=1°491 ama!) ware 25°C Geers 1 fa. ara 1 ayTeR EIT

gates CO,-08 ofaara 1°491 ara t

eats ae Baa m,/m,=—P,/p,'| Four 10 aAREH
ben Bates CO ,-a% afar (m,) RCA, :

m,=m,?,/p, =1'491X10/1=14'91 aa |

| af sacera fsesei ( Binary Liquid Mixtures )

Ofaels gid wavaa forerera fre orem wea (7) AEE

wea famerary gis wart fre, cant eet @ carecera Tae; oF

fae OreTECAN MTaias TPS Bae wWasy Faq ATA |

(ii) orefers Treecaras yi Sacaa Tae, cau eet @ hearers Tae ;

ot waa fae gio Cara mating olga Gra isa Fa

Taw os T gb Saa-wnishrs zai (ci) AMFSEKA Bisa

ary git wacr free, car aa @ Tecan fre; %

LAAT PCT CHU TST ATAATAL Yio CAA NN ITF |

neojfeica fasisicatas Saecetys (Completely miscible

liquid pairs) 3 wtaef fast (Ideal mixture): waataecs

Sige Srampapad wae wmaias aeragias zer wae Treat

aft Ace fers (additivity rule) aw prt, oraca freee
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wef fae an za) one fees ace oatet fete

(non-ideal mixture) | wref farercera cope Geony TaCIA STAST

Rca fae CAA SASTAA AAG TTA | FTG fae Satyw
Sima ois ies THe Cera lope VTE Bias

OTASAA AMAT ACT BT Te Toca AACA Sera TA HiaTSA

2a a t

nm, mm aq d aan, ma ay Boog freer we f1a7-

Tqeraa MATA (4G) AA,

AG =N yg tMpla— My y—Ngl_p (6)

Hy SAR by AaTeRcT fae A ae B-ag arraine faeq aap, 8

wp aneca 4d « B-7 faye aaa arrange faeqg p=

w+ RT ina, Fr BARA BCA MSA ATA,

AG =n,RTIna,+ngRTlnaz oes (7)

a-AMAIZ APA Tacs, T = CFS |

wrt ct 31 faecal cores, APACS Sigs Saecy AMT ECF

(apo Brief way Ae FHT) I x Breas Swe.

TACT Ser,

AG=n,RTIng,+nzgRTine, °ee (8)

4G =AH —TAS Zerra ore ore{ gacra cacy AH =O GearE,

Oaain waiaasa (4S) Xa,

=— Gr =—n, Ring, —ngkinxs, ree (9)

arf BI Tl Tyr (8) ase (9) ae AAA CIT HAT |

wan facta atristet (Vapour pressures of liquid

mixtures): 4 ae, fatto Ges T-co ase TH ON MONT

ACT ATTA BAP Sacra asic Trey em Tl Says

MA TTA CI TA OTS Gorey ( 1-Oa ) CCE,

UTA PTT bio =H ig + RT Inf, (f; = state )



CR MT ba =H ia t+RTIna, (0,=7iFre )
Senses Cen rere omeds aPTAins iteT AA VEIT,

bso +RTInf,=w + RTIna,

wrfre Le <2 (we) eee eee (10)
‘ |

eye BTN fi=fiag OR A=1; Far Z= fig)

a, =! eee eee eee (11)

BM Aiea CHA PACS ST AIM alouiare Fn AeA |

FSA

| a=Fe eee eos (12)

p, 8 pe ame Goma Tres aris aI 6 Tope ATE

STGTM |

Cray GM ASA CHA arcs x, AN Atoyie FN ATA |

CACC

aah, eee (13)

were Ps =1; P; i (14)

Boat fates Seer gis Sania Gates ca Carat

Samira Ses Fewm a Simcaa wees omer 6 fps

CITT THC YRC ANT | wes BAILA Ys (Raoult’s

law) 7 33!

gi Gat Gam 4 e B-or Trem cam faite Geers

A 6 Boog Seles AeA AAS P, 6 Pz, PH BABA SiersT

THI AT P, SPp OI SHA Brees Garey Arca

4,8 Hp TA,

Pa=4* Pp, GR pp=%p ps mee (15)
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HOCK AN AGT P CH,

p=pPiths

=x ,by+4n pa ’ a (16)

=(1—4%5) Pa t+*s pe

=pa+(bs — pa’) *p “e (17)

(15), (16) @ (17) ae aalearryy coes cre ATH A P, Pa ql pa

T= Rr pe
is

Pa a:

Xa =i Xp sl

Xn, #0 Xx x eo
B A

foam 76. erat wacetay aot

Cl ea Sonmneaa areas Sarees (x, A Xp) AACS ly Fea

HY MEM WA SI AAetatys ara AT cere (76) ae Kora

CAN Al SH Ce Siefrs or-artias Sate Cry se TSH

an a oM-Btas Set CI xw_=OR ad x,=—1,

Sia p=p, oO WW e_,=1 Sa p=Ppz | *,=1 WIA

yer eras faye A wae vg = 1 20a aaa Term MATT lage Bt

aetas Sed & a Wa v-a aT oT P=xy, Gs Sry

Pa=F%4, AIR Pa=Xy,! BY= HY, THY, |

QSF] HATS I BMAF SALEM SE] Fe] SH SG] AH GAMMA

Sige Sma ant Tew BMT Briss

SUM MT SAMA LAT CHG YTS 1 ATF, MOA TNA
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Ae B-oy aeias Smet sara +, 4,1 Sart ok
MATA BACT AIT ,AAK L_’ CoAT AMPA,

1—-Pa—_ Pa

___ ¥aPa _ Kapa
Hapa t+Xepp Kapa +(1—4a)pn

: Hapa -
Pa ¥ ba Pa es a9)

FZ SICA,

Kr “app. ee (20)
~ ba tlbe —ba)* 2

(19) wae (20) ae aster corse cre aR A P= Pz, SM

HHH Hyp HH_gl BHUAL,' FCF GR Ay Fy_-CMF

AIS 1 HUN TAP, > Py TAX, > HOR XE KHz

Ral Bete ala ra oles Garet omicedla arey ates ofaaes

T= ae

pe

f SE B
Q PrR-

Pr SISA

Xa =! x! y/ Xp*!

Xp °0 x— Xq 20

fea 7:7. ware ameats als face p-x fea

aacqt (19) a1 (20) ag aaikeaey Vaca Aaa BTA - ARAhS Cre

iss FAH TN AA CA AAA Canora agi forms cry

AMUMTT ALAS FCM CAA GTA ACF |

| HPS HRT SAAC EA CHA FAITH G MTA SCSI FA ALM
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q2 tena, Tem Wenn F={Z—Q+_QV=—]i sete a waaay

ROMA ATITTH) fatwcra sey gis aiaaSaty GMTACS BATS IA,

IA, TKS SVS 1 OF SA THAIS IY HT FATA HAA

Sas T-@ fates ara orate fates ory Georgie

(T-x) ry Biers sere ATANTy) rater SN ara | |

CAAT CAAAG AWHOA AM CAA Srey SICA Bf Saag

AM AA! WSK ORT SAATOHA ALAM Yas Sql Tes

CRM AWoACA Aa cas faite eres sn aa | Bef AeA

ates Crag BeHsis TAA Beane - Fensa camnew, aatea-

Car, caaiea-Bera, cHrcarcaaterr-carcacationy aSTe |

airef apa cits fapifs—eatef wad (Deviations

from ideal behaviour—non-ideal solutions): =

FRAT CAMALGA AAPROA CHL CHM AA CA STA AweLoT

FAS TT! aetaTS for arercaa fags ere Fa ATH

(i) AX TWiST SAE GA cH HTT ALATore lage Sonmrracny

ATMA AHA TA ; fey aooeor a weya p-x fora caw

AAA MeN Sse GS AF Rl mMAPSNPSA ary CAAA

TAITST Hey SSS cela ATST oeory Soca ave ('7'8 ae fon ) 1

HF THM ROCHA ASS TWA SiSse awry Beyw cht TA!

ae yaa fates wares lapis an ari aan Tecra Grea

oat - faeter areacaize, ate-basy eels |

T= at T= $a
Pa ~ ps a

> =e >= —~—— >

t ae ~~ ° t se . =

SA oe Pp Ss “
Q Qa 7 “eS .

oO aN a“ ~
a AQ —

Xa* xX: X_t!
Xq*l ~— XI XpzO Xp £0

Xp70 Xa =O

78, tor fraita p-r fea fea 7:9. acti fares p-x fra

Caters Faggtis ) (eaters Fags )
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(ii) o& sacra seme p-v foam wires fais wl wT

urRT Cis sis aL fay UioEa seq 1 wk Taye Aye FHT

foe Soma caer tery arein Bore it FH

(for 7.9)1 aan sera Grreri—eay - Sere COTACARM,

AAT-AACHTCACHA ASTS |

(111) a& AptAA SF a-

CAUGA CHO ASAT AH cers

fapts ace serge face aiae

Vso ay Terra p-x Tow

ats ating fay staateo 27

(for 710)1 at Taye Aa

aero = fap OOTHTAT ECT

PR

»—>

Xt XK %"! oe oats freq THOTT BOOP
*g*0 "0 sna oaa- aes ont,

fea 7:10. aéfan feats px for | iofafor - oS oie asis

(atte Fapgrs ) OAH SAAT BAA |

| AMSA (Duhem-Margules equa-

tion): Mas oa B-Conmatahrs yer n, a aq A aa

n, a Bq Beare Srecer ina y-weay Aallsa Vey ATAITT ETA

nd, +n.du,=0 (21)

MH, OF pb, aee A e@ Bag aaraine faeq 1 (21) ae Aaltezace.

TCA AS CN ATH 8

Mg 4

N+, Ma Tn +n,

a xd, +*#,du,=0 ve (22).

du. =0

H, 98 x, aeRCA A 6 B-ot Bas SATE |

ARO CT ARIE SAPES Saeed CH CTA Sommat



aang fees Sar o TA Ser MTS eek at, wee eT tats
BSW! Bw atta

| B=" +RTInf, ( f= putas )

SMe Bey BI BSAC CH,

B= +RTInp, (p= artes 67 )

ade Tales Cece,

du,=RTdlInp, oes vee (23)

(22) @ (28) ae aaltsa cove oTEM ATH,

#,dinp, +a4,dinp,=0

x, io + Sages =0 see (24)

#,=1-4%,, whe dr,= —dx, 26m,

a,dinp, «dinp, _ 0
ax, dx,

dlnp, _dinp, _ 0
ql dinx, dinx,

(25) a aaitearse grea-atafisepy, ats an xt ae

Alipay Sra Caepena Aghed Act IT TTA GATTA-

AILTA HPS FTG AOS THC |

wreef 841 T] Vain aTepcos A CATA Bea | Sane alee

CPorz,

P,=*,p,

a Inp, =Inx,+lnp,

were din p,=dlnz,

dinp, =]

dinx,



waa din~,/ding,=dinp,/ding, seam dinp,/dinx,=1

Ra! ade p= 4p, BA! oF ad ok om, aie Caen

azie Crna arf Mead BA, STA hawt Commie arf apa

SIT! wos ACA Se Gaeilge AM YB «APS Facey

CH ASAT HT cas MATH T Meas Tals ee Fa ATT I

(i) saat fapis— p,>-+,7,°

sine
, Bere ding >11 |

VLA-M ATG FH mafteae AH AAA BA ATER ATH,
dinp

dinz, >1

BEE Pp. > HP,’ |

FSA CHM ACHE CA SAAT GFT GAMA Aw CHT

MeACOA AM cece xaras fagite aH facta Garamiba cHce

WATTS faQiS Ics |

(ii) soray fagis— p, < 4,p,°

dlnp,
Baye dina. <1

aa aa TENT SCF MISA ATCT

dinp

dinz. <i
Wome Santana sis Somers ceca apts verse aca fevlaion

CHS Tags seray Bcq |

waa Aegior aianey Wier Neca AN seme fea

aay GG Sl ACA AS GMAT FTAA MM AMF as CAA-

faery Sarna Fis Sonar Baits Sat TPT 7, LA 7, ©

armen oF Sat AMON x! Gal xg | MA ATH ATENTTA TID

Bonams ref MSA CA | | MACHA AHA AewIN P aA SAaraa-

ATA Bers STN BeTEPTT P, MAE Py | SiAcey,

P=PitPs



dinp, _dlnp,

ant dinx, dinz,

a 1 .9P, %2,9Ps
Pp, dx, p, da,

d

GT epe de 26)
IW,

dp -9Pa 4 d 1. dp, ee — — Aa
dx, ax, + “ae dx, [* dx,=—dx, ]

Usps ax, dx,

Py ap. eee eee
=(% ViPs -1) dx, (27)

arco eros wmf cents, 2,/P,=47,/¥, BAI

SATE

ap — ByK dp, cee cee
dx, eet ) ax. (28)

dpjdx, 7m wre zeae dp/dx,-aa tee iaéa Fara

Ha ,'|4,% 5 iva TAA SAF |

ayy 783. Hes 1 ae > eh wen OE VATS |
XX Ws

xem MRT Bem cain ere ( weweR Oat) crt
Conncna wieies Saree wares ahora Teer ana seo Fh

oma i (tras 1)

fennterra 21, < 2 xem SE oe eee adie TeMENTA
cx Ben GRAMMES aa ee ( WEES an Out) ce
Sacra BIS Saret Saas aiwcy Tevet aay ATI er

oma i ( Prats 2 )



Orcas free oS cern cremios Gone try FM core

scares (Konowaloff) oateryrrend ety Srerz Facarae

aca Grae fae Gele ai ate of Preset

acatnincea fara (Konowaloff’s rule) 7 23!

aed fawercan srecerea feels aenaa px form wa

acaie far oe Sett wera wate ading fry orem art a

MAAR ALAS T Any Taya CHE,

dP 9
ax,

tats =] adie yay,
VX s as * 9

Fae ALS a aAsiay faeces CATH |e Weems AFT AA |

srerenta asi fates aegiors acd a adiag Tay oem are |

a aeatstahrs was mies Fara, Now Bo Agioe as

AB BA! okay tains agiotans canines wtferscet Ae
faete (azeotropic mixture) 2 acerca wsatferecert
(azeotrope) Fn Za!

west faaticatas Sxecericed MSA (Distillation of

completely miscible liquid pairs) 3 4 Trecary Saa-

CHET MSA AISIMAN Ser Fava Mow Bec Aegls, TM Gareia

ACH AMPA BUGS Weis AWalor Aaa, Gra ate p-x for

Cee SI TA! fey onentem wor za ies BIC, ATTA

1 BOTATHAA STM «GR ATRTT Sara ALAhSA ACT PoATCFA

(ZT) *iaaSyq HOt CHM Seere SITET SG IITA Aegts

fea Bt Gl aabteita T-x fon cece caren aca «Gaal Sacer

PHOARS FT LA | SAL CT GALT ABTA Cale STA POAT FH

RU, CHAT AMA Gat Cacra sey cat acpi sy Carat

CAAT POAT VOHKTSS CAM ACT O-caewe ATA ATA CH ATwTAMte

po e@mmprate T-* foo ommorcaa fants acai ot afew

Torq aeta Trees TST TAH BAH HOHE SIeq JT Bq TH |



ro 805

-(i) "Beas wrt BE ote s ye ware feerm fier

ates faley oars

awe eet tere A cece

ioe Boas aegiva rrr

sfaascaa wee ie er ot 7

PAS FT ATG (Te

(area A-ce ties wae

B-c# sq Gureat Ory Tacs

FT FN Aware)! ak

AMAA SAAACGA GATT

ALGS OAL ATTRA VIPS

aera AAs (7°11) ay =“ |OO%A 100%B

Tora CST eT ATOMS

AAS Acre ere SAA- foam 711. ybate art afi site

mia male TCs crest AIA TOY Tox fom

Sora ace Gury p-x fora crvacna UTE faats xa t

ATSS BCMA AIS APSR IAT Ais, FAT Wes

WSS Bat mise wet open aati wn ae l aan faciaw

mgotatrs saacatcya (A @ B) spare faeo oer 2 ok

CVO SAAACYA HOT ITA as Area Aegis taes xz

VUMNI MVS Arey Vee mise seo ales Sait A-a7

ata cat aca BAS Sacer Bray alan ae ones, BCT

Tae AROATBS Fra MCT PGA aT ATS crews comes ¢” mds

aq i at Geora lan iacties aegtetatine saan cars

ary aera aegis ov, adel am facto acai ware ok

Cesar Teewta Regie qr tects Sarena Aeghor AMA Az!

BS AH Say oF Geom sees mcs | Aer cars Fey Brey

ATA CHOATA Ve ATT H) TATU Ta, Ber Szerena aegis 1 cas

aca aca foe Borde ara

APS ASAPAA Aecs Beat sac (fractionating

column) Set TTT FH BAMA CM BHF TET TSS SAA

20



306. cers wa—ladtiow otis

Onsen wl oases ura mise oem Aegis v-a7 44

Bsa ACG, LN AB v, aa! a weer A-ga sreates migza0e

CHA! «MAST Begala A-ay aia anaiss Beet A-aF

MAAC COC FT AA! «Bary Cavey B-ay MM ae Forres

CTT PART FM BS MT aTaSs Ges yaa Sl ses

MSS FCA MSS Beet A-aq WMicales aig BiT|E caw ACA |

ot UPA Gay aegis 1, a am Ags vei exons

Tear aaiss set facx oda eels orSatere GUTS MACH

crands fag ciate fers A orem acai ipa B oem ara

ALT AMSAT VAATMTGMA ATS STA |

AATAAMNCA ALTATS GBT AY SoTACS Best sary Tecacay

VAT FM Al GAA MF Bora Perm 1 ek qerlors waTsa-

HOSA FY AGIOS AAA HSM TAL ATSA-PISA Cacea PVA

AVA TY GAT THe GS AL Ae CHAR Acoma GAT) FT FITS

ee! A 6 Boa fray A-0m uae Fy VORA BACT WAT

aetna ahr ata: B sates ace aaca 1 watery ayer

Cocaa Tacs Gls MAS ote] 2A RSA MMsral TACT CA BAT

Ges) A-at PUNTA yt Beretta CAR Boe Ay oF

A acei oF sere cates Fm eal ak CATH

agorcs fara A ace |

(ii) wf spBates (Minimum boiling point)

00%A x 100%B

fea 7°12. aefaa goatcefaag wera T-x faa
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woe Trea SraCyA cH Ts Ter TAhrs aegioww

ase adie OAs orem sal fem my Ae Besa a

BHANCS OF ALA APOATS oem ara Si Alas ore fais ences

esas secera T-x for (7°12) ax fora aya zx MM fag

wine OAs iors | open ce T-x oats AM wae BM

oF orn aoe ates ert sen areraa Tet CHT ong

T-« om wR! ¢ Seer waca A-aa ort aia cai xe

(1 fanz) oracer are B-9a oreates ofaars ate ona (wv fay ) 1

ek AK WIGS BWA Yeniss Faq Mise wo B-a7F

Sreniaes olga MAS Bra MCT! YA MTSAA AIA TH) FA ATT

me frac ROT FN TA! MST WaT BH crass

M faycs Grats vem ami M faye waa aafsaiée

Agios wmMhew at Foae arise aroaigm aa M fags

agistams france A care que em amar liagee area

Atl Vay faaca A-aa orciee fqn cup AA, VO SH

HOA CACY AH! OF Bafecva ores aeq A fags cottera

Seq fopa A oem ai fred afeine aia Bo arscy

THOARS F-9 CIretA 6 THT Ais Tam ser ane le v’

faq ot Geer aM BA OCHS CRA Ge Bain SACRA

HAF WHS aoe Biages Grats am lope Be wtem aa

BUCS ysrtoy term ae M taayza Aegtotaters Trey open Ara

axnga canta fates oie 6 faa Geom antqatéo

agions mites ex wren an ee fea opbarsl fate

(constant boiling mixture) 2 wytfeecetha fret

(azeotropic mixture) 1 A4ing Pay peorTeat Trea Grea

xa—enre bey 8°43 ane eet es 91°57 ane Renky oreceecns

Trecsta ApOATES 70'4°C |

(iii) acti «HCates (Maximum boiling point) s

AIH Srerays ies Agios mpoAs Ard aH SETA T-4¥

fou (7°18) a8 forma wa cal AMing opOARsiaiS SAN

CASA A LUTE CH Amy CH Seis TSA TT Prem: cate



808° cets aaa—tatriow edt

fare A oat unfqect M awn foge B ate ontereatian M

yee em ae! aay Ca mate ¢ Geom J em, Nie

100% A lOO%B
xX-

fom 7-13. acties “ebateefefhe worms T-x fhm

Mest aegis aauvi mee oer qerqws A-aa visas ah

RT AIL GA MBGATS ¢ GCNH] ST AAT YAMA AM CTAAs

A MOM ANT Tales Seog PATS HT Be TA wae TA

ben M fogs Seore cotter eq antaatow negters ontereniis

M miss ati anaes f Geom wars aegis U' aa onios

Ro AAS TA v' Ga miso Mead YAsrtor We AMAT

B oem al Ata POAT fae SAQA AAT SICA

79°78 ata aq @ 20°22 am HCl-at freca Gey Fa ATA!

o% Faure GATS 108°58"C |

wiefates faaticatis saetcewig (Partially miscible

liquid pairs): «& xara asec tye yit ore (A @ B) ue

word AN ons ea | AEE laine Geom A-sa

awa B04 gare) ae B-nm aca A-aa waren fatae.erce i aCe

waay B-aa staa fates aha aq act B ayfera A-wa

wees gat aca wae A-oa acy B-or gay orem acai fanats

ora A-a7y ofaara tatoo ata aq ace B-ay sea A-da 244

‘em emai feg ait A e B Sema otaa fates’ ot
wistres oe wrera yi creas Bie ex, wars A-az ate B07
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mat wae BaarS B-o7 ses A-oF BIT EF! oF Ho RATe

SRE Was (conjugate solution) wn ex! ye sansa

rare ips An faye Bare m1 secre wiser queer

A 6 B-9% mamiae gareise WATSON MO! CATT CHCA BTA

OVO ACA Ja MTA, BIA CHIT CHCA ATA MTA |

OF AACA SAMTAGA FAsibA CHCA CEA Aa Gesrtay Ac

ALT MAPAA BATS] Ja CHG CALS QTT SE ATH CFOE

Goats 2A qa Sica CAA gio A_ Foca Tacs Ta wae ye yas

CaaAeaa wise faqy TT 1 os Geos AfS Bae Gave) (critical

solution temperature) 7 At4te aptfafaraa Gael (upper

consolute temperature) 7 2a1 wan Terra Oxesai—

feqa-aa, wnliater-acaa, oninien-oe, faete ones -

ARAVA ASIS |

SSF Yi SAAT CHA ATH AI CHS] Fa AligT ! wy

TOCA STAAI— HAVA Oise - Te ; AMAAwAeG-aey aSis |

SSP SAACHIOPA CHUA MFT Alt Ard @ A4fagy AlH wae

UFT] ANA AA GAN Terry Graai—iacsiva-eqa, Tac -

m-oaRior agers |

feoe-orey ems (7°14) ae form aa oe Tea 6 GUAT

ATAPHTAR AAS] CHATCA ATL CTA ACAT Vy iTarTee Tee CAT

FAG MPM OAe GIS] WMS aTscay, ara Praca are] AB can

Gn TS SA 1 | VTATA TEAST Her SO Sey PITS MFC AK

Co FP Were ws fea ara mas CB aa wa

Tavis za gi con B fayco fates gears crn ame HR

Ceo Git qare-cercaq aise az, wre oF Cros Gat oanay

werd Trea act) «6B iggy Geol 66°C 1 ok CHC TaM-

cary aegis xr 38% fant @ 67% wat GEC a Tera

ACS ATK F41 GPS) |

falas Saora Gay cA Sra Aces Voy Voy TEA CAM BCA APTS

IT M WT GS ry an an cana am! fees Peary

ofa 1-08 OC FA art (cama x feegee ) Tee cea Femi



810 cote arta—iaaioe sty

sites zai |, faqs factr waa eraa oriaéra aT | aT

ge isan are att Cost sara sess mn fees aegte ], Taye

Grits zai 1, fayoe gh cameras yus aise re TH aR OR
faq oferts scr cease acra feaeite a9 TEN At | ASF

80 —
p=1 Wy bssirerzg

ASNT 5 166°C)
SOr- |

t alxf 9
- | |

20+ | SATS
A { |

| =| C
Pl

O 33 50 100

% Prat (BHT) —>

Fo 7°14. Feaey-arer per

CAN Aree CA TH cars 1, ART, CHS corarhs Tea aarnighes

or 1, cope 1, ote gents geeniatre acai 1, care 1, wae

gis PN APES ATTA ATA OCS I

eacaa fre core 50-50 feaa-net Tre cree cate fave ( Trine

Gea) gis aye aa AV VA way GIs ATTTAA Fl ye

gaa oaPaTas ata ( welly aaa : Teaeite wa) Acq ol,/ol, |

| Uretere Freres CAACRICEA MTAHAS aTATO] MATA ACH

Bim fates at za tl | ca sie facay age Resa acwCT TTiTTT

MGIC, :

F=C-P+11

B-ot Soca gaa ATS TemT (C=2, P=1), F wa Qi ak Boca

TALS UPN FACS Ala GF] @ apy 72s arace ara! ABC

CAN UT MTH Bora TeAwe gernighrs zeae, F=1 xq | Teceay

OR wage asiara ofsnsala Gora fae srecat Teas
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aaa em ate «=B fagee gis aacra aegis wat 04, Tete ok
fages ufolae ame wait faray age acrl omnia aro

F=C—P=2-2=01 oar ane ate aa fey we

Baianeale iy | oF lays Tee Cael e wegie gas falas ace |

wa - HeVetee opiate oa-facsion tems oF ai
serra ceca faite Geom T-x for (715) @ (7°16) a8 To

CHATTA TAT I

°C —>
OBI

0 100.
% fate —

fou 7:16. werfacetia men

fim 7°15, ae - Heese ora Ter

aa- dete opin vet ost ating sista ec

{18°5°C) sem ai at Geom face Crean Fey Teresa

(F=2)1 ABC goa an wate Bor Tea eras (F = 1) 1

alilaiaaay toy wataréata (F =0) |

aa-facaricn Tera Ace 6 Aiing Hiieizead Tay TSM ATA I

ati Gee 208°C wae nding Gee 61°C 1 ced aM was

Bora Teas onighes aay Crt aera eae osmeriatrs

ATs G1 Ces] Tec Gafge wyta am iaoera sera

Sat hearer Tere Arey asi can Facet ATH HII CFS

ena 20°C cang ara ( areentaa me =O1M ) 1 maTaTS orig

aiq asibaa Cac gata ax STAC Ale a1 OFS] AKG, BNA

ete ale Gey wart gala za wre oF Gee Fal Ate

Ba Georg nitty cre IR Sa Saige wate alam fade

31 ATE |



812 cots aore—fatiiow: orary

ertefares Frertcatay SAMNCTICHPA Lt (Vapour

pressure of partially miscible liquid pairs)? opefws.

ery meng faeces yis ONT MFARCT OMIT Te walzy

ofa Boo GATT TUG Fy BT OAT Foye AIT MeN ary,

fag vis wacera visaree ain 9a cal BH CIRC ATS BITETY

orem ata, ate veatle 72 canna’ UT! AREY ato

GAT VHT GAMA AMBIACH BATH CON, YOM AYTH FWA WHOA

gis Goracna frye ATTA WMT ANT OC FA ATI

SMA MACHA - Ty SAacacya iaiT Cee TWIN

T = PAP a

| C Et’ L

Wg“

(00% SiTHTBeT 100% Bret

foam 7:17, eprareen eater ten -
RT DOTA p-x foal

megs (p-x) wae fale BIC PETALS (T-x) Toa

TC->
100% UTA 100% Rel

DIAS IRT

foamy 7°18. eraser caret -
we meray T-x foal



zqtren (7°17) @ (7°18) ae for orem at lage enone

ares @ fage any aren ance A’ e Bl wrt

SAMAR U OM HOH CAT SALT NT TNR MTA TR CA

SUA BI AtemM ara wae arr AC ain aaa ate coe

ace i C04 ca Tem ye Saige se wae Rife Cera

APSA PIF TA, FTA GR VIA Tera wn acs fea ( ye Sar

ae “tit at), ec F=2-3+2=1 A, ade ast

afarerita Srraace fates saat genio iatro zai D’ 45

HYTH FI HTSA AAT CAAA TOC ALF GTM Myecsec4na

aI qe arerery D'B’ cen aataa BIA coe UR AION

aatotrcms cayman at ATE wax BIE’ sroek C’ care D!

4a CATA Cl CT Aglorw jena aegio xq TAG wae ak

aegtotactere fag get E’

T-# fos A ote B aenred Bee BCH wa BAT

FPOARS | SCAT STMT Saal Baer syUACSA iTASaT

AC @an am facts sai Cons D 4s oa sere

PHATE TACTTS TA ATMO KIT MST OT MOT POAT

awe eet! BD saa ance aele aC

mea aiaoy frome ates Aegisiacimse CANTTH BM

AE aay BE! C cart D 4 Tem oH GRANT! ak

CANA Aloe Sarat mos wea aegis E arti Pos

aq fates (1 onbaaieara oer 95°) 1 ok reas git fore

SALA CX CHAGA APOATRS TCH FT

Gib BqTH RIGS WAT MISS FAS aMsrey Carey

AA FM BLS MIT ws ye Srerena ase faqg

SA eraata wMeairm AC oa AE farm DB aay DE

am feats aca) watered warns aegis ate C xm orem AC

a AE am iqatae onentraa an crate fore ore

OTACTLA ATOM Aes! ale wAleG Sacra aegis D FA, SMe

BMA [PPR GA ATSM ICA |

yegefeice winericatay Garcets (Completely immi-
scible liquid pairs): «tay eaacanea Soca ANTE a



314 Cae WiII—iatios wvsta

TH MH Sa Ay io wars BP Coys esi wars ak

wry faire Ceara we arenes (p) Saa-yior tery sew

(pb, @ py)-98 wNiva ANIA BT! Teac THIN FAT 7H
CATA Maras aiaaciy Gray ipSoita 20g 1 I

P=patPs

— "a —- "np.«SATA Pa nits -P a& pz natne )

Baye Pa M4 |
Pa Mz

He GE Ny ATK CAAA Wma aT wet AM! Ri

Ceo p./Py tates Tema Trea Agive (n,/np) tales Aa |

TWoP Ge Sacata MAMA AMC w, MA Wy BCA ATER ATE,

M, GR My ANE SAN Goa Satay Cay! ASAT

Wa PaMy wee aes
Wp PpMs (29)

ATTN ANAT TAY SCAT ANT VA GAT GALT HOA TA FSA

Fo SCAN GAACSA CFS] FANT TEKS asc wl

AMHTA AMT A SIMA AMAT BI SAMs faaca yoy wT I

CR Af Arig gio Sacra Avoca AK Ta, CHA Frac

GAMACGA Cl CHTALA TOAST AMF APSA COTA FA ACT | PATS

CAMCACGA HPT TC SAAT CA CHAT POALCFA ON Fa

CITT | PAT ATCA TTA Tains Remy miss Bom Ah

xq fine 1 Poa, yo CATs asacy facH wiow Face POT

aca falqy Geos as mow mera Aeghe wa iaiee, 3 WEN

aca (29) ae Aateas cae |

Wy ttsA (Steam distillation): ra afore alisa
SAT FA] VA WT MATSAT CHAI BCA Aen Binscay oa



rT ATT 315

CRM THT GIT Ste Facey SAMS Vlora ween Tees eA AR

arene stor sta otal Fae a Se Sara Fo SA ATeM AAI

HF OTT MST WH | CHAT SACHA HOTS YT cat aA Bias

SIora WM facies ax, Wary wpa cacy SHA YS BAT Sey

AMAT DWT MST FN BAL GaAs ass set 100°C-ay cow

Sq OVS FHSS Al Mise Bey care yostsay VAs

ATRIA SA CHB SAAT YI BeqA rem AA GHeaywAy,

ST BIC SICNTCUAATatAT APUATS 188°C way SHIA AWoAs

100°C 1 wrearcoraafaraa Mtr omen ee 98°C Seer ak

CIO Weng eo Saar Bes oY AT AMET puso =

712 fata. 0% Pose, r=48 fae. 1) | oaoraatecrs oretas

ea 204 TeRTA MSS Beet gio Sacra wrsriias maar Aca

Wcanst — Pcoust Mogust _ 48 X 204 _ p76Wied Puso Mrrs0 712x 18 0 4 |

CAM Ae a ate am acaa men O'764 aa UAUaiad

miss acai fates aly mise aor vegies fafa sm oH

OAC Saray Breas aay ATT Sat Aca |

aGa Ae (Distribution or partition law) 3 ATaNTTER

wage ayferd wlan Beg ater aise Trecaren

Yio Carea TCM Ge Caras gat IA CATA SOIT ome cary Fae

Na a Sela odie ye wares aces aa Ties aq

aos 2H1 oF Bal sore scan aAacecaw (M. Berthelot)

1872 AA al ATS Yio Garey AAA ALAA ANPY AMleEcd cy

ORC SICH inine Seer,

“t= wae = K eee wee (30)

K epaait maa one afaarcea Gera fréaitt azt «ot Prerace

am ea aR ye) K-ce a ea ASR ONS (distribution

coefficient) 7 **ffewtat @ctes (partition coefficient) |

Joy A ASS CHU Maer! candy AA APO Tq Anse



816 cers ara —ietios re

OF ACS AA— OMA We ToT We SAA 6 “ENA (vacuum)

TUT |

Tio SAMMTA ACARATA AIH ANTE Area gaia

araraiae fasq (u) gid PTS OFS TCT ae MTA, Bele seg

SALA HAs MaATAAs fqSq @ AlPAS] FaTSTT w, @ a, oa favlx

WoTH, SEE Faoly Sacer Lh aryl AacT WL, 6 a, AC,

B= +RTIna, a ps=U.°+RTina, |

URE t= py, WHT

RTIn grata Hy = oe |

wdte fatry Seay

Os = Eas I i eee (81)
Ae .

(31) a aiizakt seq aA ase aM! Bef cH AlFACTs

SUIT SUR Va OA Bisse Saree GATT) CATEATE TP

GA ASAins FA AAI wWwSATe ,

a
—2 = HAG,
Xs

Beg] ot = IF | re vs (39)

H OAR C ATT BGs GT GI Mea 31 MANA WMT

Tors | STAM BIBATTA Me HACIA CHCA ATOALEA AL ACATSH ACT b

BIT MCE Cl ASMA AN CVI AY BAIA CHT ACA

FSA TOY ARS AY KAU CH ACARI AF, Be aay MHF

Cer MNS AIG BT VG BCA |

aaa one yi waren oem aq ( afaniaw

BU TS AH Ty ) LONI ATU Ha Sera cae, wants carirgis

Gist TPCHS THT A AAT a. ACS scHeS we Talore.

FT BF I
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CUM 7D. THT YULS ( MGS CAAT NICH )— ATTA SPoTH

wa (1) 6 cater (2)i\CCI1, (1) @ eer (2) jevet (1) ¢ corcatact (2)

HgCl,-a4 70a Tor ata ©) | SO, at TOF

C¢, | ¢,fe, ¢, | le, | cy e,le,
0°001 | 11°97 0°02 | 851 01 1°20

0°005 | 12°31 0°04 | 865°2 02 1°06

O01 12738 | 0°06 | 85°4 0°4 0°98

0015 | 13°16 0°08 | 86°0 0'7 0°94

0°025 | 14°01 010} 87% 1°1 0°92

TCA HA AACA CHCA FIG GALE AlVTaA ALAA VePATCAA GTI

OFS ABA SOM acataa | a7. (W. Nernst) 1891 ara aeaq

ana cl ate ye Gace ( aiaecarn ) at BepPaEA Bas eR

A Mies TST OFT A VA, SCA Toa AH aca AIA! yi

Baer Srgs ass way aT VpRA wTsR cH os A

SACHA FA OCA «ESAT wR ELS HA CHA ASA BS Te AA
Qe | AM AF, YU OAM Sea ws ByAya Tara a Ase

ORS AMPUT , GA! GAA WAFS BA Sa ACI IPA

l—a, ¢l—a,1 alt yi Sra Mp ATTA c, SC, BA, TAM

TA CVA TSA ACA

aes ae = =k oes (38)

MN MS, 1 AVA GAM HF VPATY Wess BPA ACA Ace

OI QayT GM OF Boy Age oT WCE! Ae ws

A-83 CRC

nAzA,

NACHE Boras ae aeglag ser Ce cx ua? A, ey



818 cere wiei—iafioe tr

Tela SCH C. ATAA CG NPY AL O ACATER Ue RT Hee

BIA NPT AA ac,/n | Savery AG acart Fea Mem aH,

AC.

n(l—a)*c * k= Aes (34)

WI AYA CHA TIA VATS VeATA

Ka a
(l—a)c, Yac,/kn (35)

ai 2 aye SAC AT GR RAS MAGA Is TA a=1 aI

MAG k GI HIF TENA

ar = FIF (36)

(86) ae salsa weapTCa n-F BAN sta fata SM AST = BrEae-

wan ae (1) 6 caafecay (2) aU Gates oir Fos

cama 6°C Saar cara Ses oem ata SIS rn ATA Ac, / Vc,

RIS ST! M-CMF CT AAA AAAS BAG Cale Fact

ana ate Ceara ( gio Breas Bq Ager Bag ) PAs AMCs |

NSE CMA GSH ASP SALT TICyTSy WeHPAy MPSA AH s

C, 0'003829 | 0°00579 ! 0°00749| 0°0114

Ce 0:0156 | 0:0495 | 0:0835 | 0195

c,/c, | 0210 | 0117 | 0089 | 0058

c,/ vc, | 00263 | 0°0262 | 0'°0259 | 0°0258

atotael ergetqa (Study -of equilibria): X+Y=

XY 1 o8 area cea X, V oa XY ale 1 aya oaca gata aa

wae 1 ATA SACHA ACN Bineecag Ways Sacer ws ioara faheas, een

me X, waite oa aalgian ogee 2a, creer TeN atrcAT

ATTA ATSMAPTS faa FN AT Kate ew CaerX oF oni yeres
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za wart K=Cy,,/Cy, 8a! 2 aya Sar X-a7 mMps Aarts

caren fac 1 aqa waca X-a7 Mes OE WHS cers fey FH

am, Cy, =Cy.K | 1 aya carer X-08 cae py C carers 2H,

ae X ade XY-cq9 mpey wa C—Cy,K i 1 aya Care

Y-ay cae omy Cy am ye Y-94 my aca, awe Y— ze Y

=Cy-C+C,,Ki aw .

XYme _ C-—Cx,K

XmexYoaoe Cy K(Cy—C+Cy,K)

(37)

Sarzarqan Gacaa (LH. M. Dawson, 1901) »ratsra Scere

em aa feta tare anag By stay aa (1) 6 F144

UIS-ATaAP AS (2) gras fara 1

I.+KI=KI, a I,+le2I,!

ot faien aaa zt I-07 aoa ae ye arace IT Gen

I-, ceqaara are gata «oobeta Gaui fea 135°C 1 Acre

SmTSATT Aalel aa Tris zz

ont Sa AIA Beaton mpy= C =0'02832 carey wae

KI ag¥= Cy =0°125 crema |

CS, Sta Brcation ape = Cy, =0°1896 carera |

xuser farts K=C,z,/Cy,=16x10° 1

C,,.K =3'033 x10 cata; C—C,,K =28°02

X107° crea was Cy —C+Cy,K =96°98 x 10°° carers |

ATT ITF =

— Cr,” = C— CxATS = Cy,.Cr 7 CxK(Cy—C + Cx,K)
28°02 x 107° =9°53 x 10° |~ 3033 x 10°* x 96°98 X 10°

Utes eal fawrta (Solvent extraction): wfrrecary

a oneinge Tareas yit Sacra ace maa AoC AlwCy FIcw

AMT TA BTA VN ser | | Tacera SCH Car TATA CAMARA



820 Cae wwA—iattios ofta

YCMSA T ATS ATA HH a TES AEA WIS ea | Asie

Cara ASS as Ale A Sarera Aen Bina wa cama Taree

wads aH wrece wk ate onary Bra set wae cers BTA Tae

a AST Teens fgonca Bara Sins aye TA AM ATs, TM

otis cea caine omg adhee ucei gatee wmdis serae

watts |) oelta gaa fates ataar Sera cam Seq SILOM Bea ATTA

grates feaner Bory are oct SCT! «Tags cace face Yio waer-

Ba AS Al «GANT YUssAy BAA AAA Yio Saas

AMPA CHF ARPS ATi Res wer cocs Rerace aioe aa

aa Mem at Serr Saat asa cam Ute Rete AIT CALF

TECH Sl FTA SH BACT A

Yl AF, w aa wAATGS wv Tatatewra wa ( set en ) crEA

eal ot HAs MAMA BrasaTA atoaca J isieiewra aaa wa

AIACHA eC Bias cota ass ( Paely we) aren Teahs sa

RHA AIIAT SPS BATA MA Bey wea vw ihieievra w, aT

aia waters atari wraca fects wera J fatataora aca ofaara

TA w—-w, MT! Fo PNA IM MAA ToT ye K Rca,

_ w/v __xK
(w-w,)/l s

_. Ky

wi Oe Kost

fawlaara Trees FAA HMA w, MA MT BaD aarey ass Smeg

eR] ATE,

We Kort “\Kosl

ATMTATSTCT n-ST Aa Treas saz oq safes greaq atazars ww,

ot ICA,

Kv Kv } '

w= w (ee) — + (38)

SMH TT SOT LN we AT CE ST M1 ak SoreT
b-cH SI ATG n-CH AGTH CHEM FH, Bde as OF TA Sey MigTM
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SIS WRT Fa Ba, fog era AM aN eA ents

CNA MICA Bes MAS Dray sara felts greaza oifaara

CAAMLFOUA FI A |

Caraga xn ae 025 ama 1, wigs ws feers eeity wae

faca 20 fatatewra CCl, arn I, fresiiere em geri ae CCl,-

or Te I-07 seq BUS MASA SPoTH O'0117. 20 fa. far.

CCl, arena aaparcat Naat FN | als gary I -~aq fase

W, TA,

w, =0°26 x 00117 x 1000/(0.0117 x 1000 + 20)

= 0°0925 ara |

faotaana 20 tH. fa. CCl -ce afearca 10 is. fe. seq areata
Fm rai Batre gata J,-04 maar ww. SC,

_n 0°0117 <x 1000

Wa =0'26 oaii7 x 1000+ 10
FIGS We<w, |

=sfoa-Suei AST ( Solid-Liquid Equilibria )

Saal s soar a aAeaeTa FC a a fara
ATA CSM AA l BAT Tera FMM BypAES AN VA age

SICH SY AATOCAA PCA ACMA CHIT AiaaST SAAN AH WA

FA GA ACH 1 ATA AYN ACH Aiasprn Tae acs, BT Ok

vaca feneaes Tecra cHta wT TAA Arpt Tacoa TS ¢

F=2-P4+1=3-P

WSIS Tereya oF, FF A for wy ARITA ATMA CHCA ASA-

WA 24 agreed 2, Le OI Ges oe mpy HF ie Somme Ary

UNA CHA scale! aka CesT 1 Gea

Toa wiepS Sal Sa Pioa-Saey Alea cH! ATANAE iAcaa BAT

Ti 6 ST TTA ates Somaa npw a ain lade sa

eta | aTetats rela feceraa (thermal analysis) 1 gaye

21

}" =0°0727 ana t



322 Cae wiTI—iaaiow ordre

wt faced s cetd foes onmice afters aera fact et
Mel FAA SVT FMT SAG MCF GBS seq Siocrsy wWrecs

SiaNls TA SI BodlSsy wp TA ae TSH] T He GAM Fidelt-

SS BH SSH 4s Cea Peg ancy! we settee 1 GeT

STATA FO: SIS aces (7.19) ae toa Ara-Ceo core arn ak

STEAM CTA VA «pg Sacra aAteelteaa, gr sisdtoay wae

rs soma “teeter eri fag git sikcra oss faeces ater

wae face FT Tel Sac ANA-Bew fos aca (7.20) ae Torra SR I

Tree cl ARaOTHA Seis ofzar cater CHR AT g faut

alourara Aes oH, wer faecal Temes SAS aes Tow] |

faery agi fates za (o fay) aesna gi meee aaa

Torn wise TH ae Gas fea arse or lays sito oe

RAs ia Siocaa “oeiaw sarcd rs aa aaa lt at foe aay

am gq Taye age faetr an o Tage oem ara Taine

faecra crea o faya Gew @ agio fates xxi wk faye yi

ATE sta sory wars A ate ar Gen ys Aearsa

A AGA NHS BOK ST TF I

| q r !
~~.

£ - £

NT —— Way —>

fea 7:19. Frew strtcda fea 7:20. af stricta faetcta
Rheciteas Reiter

gq TCS I MAS Flom Tec YAS ACS aE sea, Tea Sra

arerttones vitae eee cate | |

gis aequcea (4 © B) fate orpaies free face aa-Seo

cay aiere sac crn arn ce fag A-om sees ae cafe ofaare
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B am aa om gq faye Sew werk fats aS aes, fey r frys
Seer waANCAs AAA eT faolwors aye Boos aces 8S te

staat A can en arm g faya Caw) wees face ANTS AF,

fog r tonya Cee Bek ane faye 4-08 tre core g fagylere

can eer eid vec (AO) wae tape Boom tae core g fry

qiace cin aa wm wait wan (BO) sem at!

%B—>
0 10 20 3X 40 50 60 70 80 90 100

: 
IX

Fea 7-21. Beaton fea cas Seung ors qea etree

%B-->

fea 7-22. man orbats fear ( Cretrafe )

qraren ca fags sao fates aa Ce fayis agin rv faay cam

ar cq aaaran (XY) eons aa Gra Sora ace ( fou ae 7°22 )
AO, BO eax XY caer farm Cont er Tec CIs-AgwS

are (fou ag 7°22)1 arettr AOB-08 Cmcsa GOT CHCA



824 cots wima—tatiise ovfta

way ( ato en Dares AOX yom ane sisq A eae Say

nay wae BOY won ace siog B wae ta wai XOY-07

Tae Tenis wef sors O fayce narra ae feald wend,

iq A, sie B, ome Sami yeret fait fates, conn

F=3-3=01 o& faya Gam e Ais fas wk

faycs Tn ca VBcbsws fary (eutectic point) aay a frya
Agrolaers Face TM ws Vwsees was (eutectic solu-
tion) | «®t garry Caterty ok cr, SAN TITS ster Barer Tari

cre 4 6 B sititow ara, atte a Broa BCT lope AM TET

WS mai XYV-on fas wat soar okey XY-ce a wa

aferota (solidus): AO 71 BO-sa Gora Aa oat, oFay

ok ois craice ten oH foFRorA (liquidus) 1

ute! *tfaateta (Solubility measurement) 3 amg
CIOS AM Use Aes CATON LF Tae sevenray acs

SMT AMATS MAM AWN AMIS BPMN FN WA ATA

HAMA aeatH CICA CHC AF malo ACAI Fal BH ace

CAM, QD TAS GOH, AIT ANS THN Gl = FionTs

ACN ATANTTSIA TH MAT ATT FICI MIS ALA Sl MEM AWA

MAS CCS | Tale Geer ware waaay scx Seo-Aegio iba,

BITE MTA MePy FA] AST |

- sha-caey weitere fences Temes ak eaTAT
TEAST TOAAATH, GAN ATH AKOPAAA APHAUNAF MATS OIE

SAAN CHE Yose gem sara asiog Gaq toa aca, fafon

SCN SIN FA Tl SAMs aeaopay Heyl Treecarsay

AW ABTS GSAT TI cers loge sion (4 sen B) yas
Bq i . . .

- ABA S GAT ATI CRLF Agta saaes (congruent

melting point) fafre sisq cat yes Fz |

GOA AMAL GAT AI CMH MITAY waesaqzS’ sisq it

AIS RAL -
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bed aaa sae wae care Here Treat sida Ta
ACF By I

AS APTA S SAA HM CHS Soqey yas x Grn facacrs

TS aM Seis teeecaray

orca Cates teem senna an tterscar fafer

wnisa orem aai fa fatex serra onfteeneara Fara

QAI TTS I BA Te I

oxiteafa-cors sem (Sb-Pb System): uff watt aa
LGUs Ten fates oer oa SweRegis (7°23) ae fora
omits el wR MAA Teves Catersy ak @, ais Caatrences

18327

246

FINS tor Fave qaca fairs Caer ase eaves sidq arama

AAS WS PH BI OA SAHA Avy AeA Vrcrhws ofqae

Ste ces TCH! ACH Ary OR Cacera femmes saw as

oats am ath ining aah Grle gem aa req fates

Geom canines aaraia wo sin aorsias cat ak Acatece

qa 2a Roses eats 1 Seors zen ca ktwsis Seo 1 wntora

o& fagiocs am ax Boosts fey ge aha e est oremeng

ATE Wa a foyq qe O01 faye fos fore

anroaiy @ faye Cer ves jeRCT 631° 6 827°C 1 fae

CMA TAT GIG CAM Fars arse Terns eae AE saraz



826 Cee wim—iasios ofa

‘ataaios ext E an 8euets foy—argio 87% aw « 13%

entonta, Gee 246°C 1 aredte ca, faye caw a faoge enboaiaa

THT Bem) Rousse foeyy Geol sqi awa Bushs

TOCA GAA TH loys crcwr sey anboaty cay FACS MTT

iaecea mae BE amraq ofaqiée ari AE aa BE caaraa

fagaura | DEF aiaqor: DEF-94 Geer oc oa Geos

Tem AH Fon UTE as! AEB-aq Grcaq wort Tear

waits Crt AED ax BEF ao seca sia Sb 6 Sat

xe sioq Ph @ Gar ARTA A!

hive aaige nema Gen sare aati faeyce am

Fog Sb YUH AVS ye FAT «i lay Soca Teas Ay GA,

ade asenigins 1 yor F=21 7 lay cece Gao stiaca

jigs Sts war on aa cl yas zem sida Sb-ceencna
mala CM CAG BHI Gk AACR Gata Aegto facile za

biagq Gn Cas Bey tf Aaa wae Caras Aegis alaaiss

an ib qaqa «67 lage aTANTEA Bahge seq 6 Tare

SITS mem aca bj : af was casi Gao k fags

Crate Aa waa wae sq Rowse agio ( E fay ) 1

h faqa are ate Pb-ag tas, ute BE caeta Orcaq Tae

BIS eI Can walsay war Geo zaq BE caace orf

aa SIq Ph yay Avo YH FA | «BAS el FACS UMscey GaceAya

AS E lage tees Gary ew Wsca |

iaiey Ceca Te Hy ash AKs cart Fara fF UTH

nea BS ayTay FN an aban ani faye e seq Sb0a

aca Pb cara sare erect Frets wrest oigaet Gace *aiATS Xz |

OACMA ALAS atem aca b Tay cers Fer crewea aaa Agi

SAMA AAT CATH ACT ACG ala ew cat Fa Ara, AGhs

biaqes Gente Teara Acn Act aa Soalae Carr AlaTS

ara wae STA Aate DE sareq afaaiée acai fege Ph-aa

wet Sb cat Fara wer TH Acq Gl CAM AWA cd CaF |

Sb-Pb jenioa arew Ses. orpiea |
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fae Wiae Seasie Hae ROSS s Dewra

Sareea Talorag Fa] VT s

aesy ote Teas | facta one NAAT atoaite

Patera 1412°C eratataars 657°C ; 578°C

Taare 317° | syretsarsa 968° | 146

oertaara ceTaraw | 790° | faarera carae (451° | 806°

a-ciieara aracee | 881° | onivara araee | 797° | 623°

o-mgCheAA 44'1° | p-sagtor 43'3° | 15°6°

ater 54° | inengea ceramm@e =| -63'°5| — 79°

d-*1a tae — 64° | longing —~64° | —120°

Sa-aticafaata wen (Sn-Mg System): Sn-Mg

sare Cay oF cl oF Tey AWITST SIA ose aarqey ATqKy-

| |‘ | | 783 Saat |

7)
|

Pl cro\ al
fe | Oger Us Z

| C+ UsAet

| B+C
232°
210

YQ A+C
0 100

Mg Se Syl ——

fea 7°24. Pa-atrcafeata secs ition

fare catt (a compound with a congruent melting

Sn-Mg-aq elsepoint) armiam we aioe aA!



$28 cote warm —fratioe orate

VYMNTS TT 1: DST ROC CHAT AMAraT WTATVG acy |

QCM CAT Aa ca Cerny catena merase ace Me.Sn i aaaet

era toe caters aes fates xc wenio sie spr TEU

(peak) "eM JH FS Mpa TST Sa cA YF AEM

CHA FACS -ACT Ca falas cab aiaw Brae | Sn-Mg

secera reribe (7°24) ae foc emmtere ear |

Tapa fora (A) serie 232° 6 faye aprcaterarcn (B)
vase 651°: aaaet ora frei (urease) age zea

on: Mg=1: 2 cam mnioca cl Bul ATER ATA VIA GFT 783° |

of Gam Mg,Sn-t wees i of GUIs wmnipatce Yi
AIA ROWSvs Hares lors Sin srave—asiv Aaa RGwshs TEA

xq Sn 6 Mg,Sn (C) aa aac gy Mg,Sn « Mg!

gio pects gio Bess fay wae fafer alert 6 farssorr caren t

A oa Crom ace ce mtisn ora fagzuriaa PO «aa RQ,

migra XY wae Q Bbuatte fayi Q-az Gao 210°!

POR-98 Grfgern yeas wHFe wa—A @ Coy fret

areTiqins af ema F=21 POX aa ROY Bora ace

wWaMNTE Aer Ae Say cae C e Gat! XOY-a7 freer

Hor Bion Tracer are A wae C 1

mito Teeter Beis Me Sn (C) ¢ Mg (Baa faeces

ami RS @eWS faster: USZ afaoni S st0atie

fey, Ges 565°: RSW-aa Gora wef CAM Ter any

B 6 C-oq frit RSU «ae WSZ sora as ae

C @ Say ea Bs orqt USZ-08 fas aed sida Tere

ace BeC

a, faycs Bays Sat Tey Ceol FATS FCS Msc

Baa aq PO-ce pf seq Sey Sn CHAA YAR BCG PH FTA aA

arte fee can trem argts PQ aaa Quan face cara

RS MH a, fay coce Tes rel Sacer Sion acAcs YAS TA
Mg,snt a, ivy cece aR Sra atem aa faye Mg,Sn

G, Sa, ryan care orem am aaie Mg.Sn @ Mg
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Q esis faycs fren ae Sn e Mg,Sn wae S &Btbais

fagts frei ae Mg @ Mg.Snit ermeits cx Sn 6 Mp-na

Cay ROOTCS Tae oem AA AN I

BA AAG Ter Batol caty aise za wrewa say Mg-Zn

( cats MgZn, ); NaF-MgfF,, SUN APqeT, VINCACU ToT TTR
aoetoa CY FA AA |

cafas cHtateu - wy Tem (Fe,Cl,-H,O System) s
celas carnavoa ort vacaa fafes ona cera oem ara!

waging qige: aagiaat fate oes oe! falas Sears
OF OF AMA CHAP CHTMACGA ATATS] TATTS |

SCA BPIATAT CHAS CHTIALG ca Facey SCA LLMs AA

TH 1 at Tear woes ( for ae 7°25 ) crn are ca AB cam

120

100 ms

if
80 we

60 G J66°

t rH
2 + |

r

20

!
0 | t t

' ‘ ‘ \

20 i ! ,

- { '
40 1 ' ( i
Lo SOND Sh ' i {

~60 I { i i} ii {4 |

0 5 10 iS 20-28 30 «35

100 MT WY Wat RAGS FesCigs LTT AY HAT —>

foam 7°25. cafe crratee - wer Terry wt fea

qaqa wae fees sare as aaa Geul AS FACT AUCH See

Fi AIS yas awe asi B lay Roses leey—erey AAR

Fe,Cl,, 12H,O-a7:1 BCD Fe,Cl,,12H,O-07 gram

a@ayi ABC ast aa &tcats sec mitiss: BC crn



830 cots aa—iattios onter

wane FeCl,, 12H,O ue ay oe yus-ReM APTA

acta Aen ATT ase 1 «6B iaya ew —55°C 1 C fayg

G41 37°: CD aaa Fe,Cl,, 12H ,O-«a grare sacs ars t

aise carnivoa faa ome arr DEF an aaa

avsetunta (Fe,Cl,, 7H,O) afaéra wei D fay oe

“ti Boosie fay, Ceo 27'°4°, aateax Fe.Cl,, 12H,O

oa Fe,Cl,,7H,O | cumawua a4 mae E tayo

ae TH gaat E fayz tes 38256°C: CekE tay yarns

Fe,Cl,,12H,O wae Fe,Cl,, TH,O-aa aeraq steraey t

anoerga aise F (Rests, 30°C, aen- ¢ crvi- acy )

fey w4e1 FGH qaraa corvreacgs mem at ACIS

G ferq (56°) cortrearga sera seaiee | HI qaraa ene

crore | OH fay Btuste fay (Geo 55°, crtr «

con- marcus ) i «I oireaeca seme (78°5)1 J tage

AIST Sta Ba Fe,Cl,-aa wiiasta ao t

ok nacaa mises tots Boss fey oe—B,D,F,H, J t

ales Rouste faye feats mona (gio tio eo asi Sat )

ATMNTEA Tra ates faya Area =p, ade afew faye

Tales |

SUT TN CRAs cHTAacoA ata eT ATOCH CIC GFCI-

aegis fora (ia oma) cl fagtort mem aq ol eA

ABCDEFGHI] | ative faqrary at ot xara BCE

ariaéta ao Tageurcna are Tayi as ass RecyCKT

AMAY THATS TACT BCT |

BCD aera fageet Fe,Cl,, 12H,O arias zi C-a7

a-face oS corny we FeCl, 12H,O-na aera act

ANTE, fey Giay aR CHAMAT MH oRMTA Fav

ACA ATTA! «ase Beer = (¢°) a Fe,Cl-ar 7

Bae. (7, @4,) MSM WA! CAA TO FMI pees-

laters aerael cats aise aa, alt crease Terry CahST 1 mR

ela HS (retrofiex solubility) 7m gi -
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—Gatfeara aces - wa gee (Na,SO,-H,O System)

ot Ter Byers aaaestaes mqqut cab wes eHi ak

yew later ura feat ass sir on Cre ATH—aas,

Na,SO,,10H,O «a Na,50,,7H,O'! om at mem

meen araagra Na,SO,, 7TH,O yigw

0 io 20 30 40 = 50

%Na2 SO4—>

fou 7:26. ortfoata atrces - ae Tercera Wtfba

art Na,SO, ca Fart acaa feancaa GIANT AE wae

AB @el aaa Pion Tay Yas ace asi B iat Bests

faq (Geo —1'3°C, aes ane cosatces ) 1 aah ona

aA ay wean Bae weeatigs iezve tnx! B-a7

mea ~' BD caw aaraa 324°C ( D fay) Gem 4a

siay Na,SO,, 10OH,O cam aise e yes azi BD

CUBANA ATS aml wefas snermnece ctteaa ant
COMER EOA WT WH Ba ciivas arare D faycwt

D fay Na,SO,, 10H ,O-a7 Baqraq sees (incongruent

melting point)! DE eam Na,SO,-aF gam ai

D fags aioy coaetras, seq cant cutear ATACee wae Haq

ok Tor wna arnagea wr, D faqs area en Rt!

D feqa Geel 32°4°C, aegis 33°2% Na,5O,' D faya

Cro om ait Ceo a9 cacs can Na,sO, 9xe gH.



382 care wini—iaatiow oats

ED aaraa_ samt Na,SO,-08 71S gars ae sary

D faqs comecyra unite xxi fag att mac Arar

OMACILA CAT FH AH, Sarva Gay Na,SO,-am cusmmcaye

mer ate tn ae wae F fey ode sho sm ate

F fags oad ontoma aces morta ania ant

F facet ( CFS Q3'S°C ) cRwraarys yA BCS HR FAI

Qe gigs ctr oa ot UR AwNsas Aaa

Meias Ts wey BN Bal «cUsAecywa Crifefers sac

arm iss cami CF cmomirgoa mare ere
F fagcs sian rcs aa Na,SO, wae wa anatase

XH, VT Ok layid Hosa Baeray aes TACT BCH I

Bion wea, a BD « CF carne aq D « F fay

OiSKrl BAC CUA KAT @ CUSAREA ANTS

TSH AMEN WH TI Reo cwsesws aor ghee

RVUAACTCA BATS! cart TH |

milion B wae C(—3°7°C) w@exktige fay, D ar F

waaay aeraes fare fay praie faa areas pT

PG, 1, S Werwmyy BIC ACT AMPUT FTF, COPIA,

vraag ate wan Na,SO,-a7 araraert Taree Vz

234°C Gacta are Coon Bam Na,SO,-08 wena AH

wigs core carcnisince ainaioe an | MibCH OR BMT CHITA

AST THis |

sata-fareta sem (Cu-Ag System): a «ae

fame sion waar oreiene freee | sory ae fHeTeIcaA

gio ATS Bioq HII MEM AA—asce AA Ag, Bray Cu wae

wombs ae Cu, mae Agi aeniite oa wae fevtaiice

PHA TH CALS ANA | «ORIG Soa o fHeECAA Us BOUTS

frre oem a—ktosie aegis 71°8% faerera wz Geol

TTBC 1 |

sora @ fqererat eres seca 1084°C wae 960°C |

BULA ACA PTT TASTSTA CATT SAC Say cacs ce Sioa cooninws



wT AT 833

Ra C1 St aa, Sa @ fHerercaa ata (a)t AC faggury,

wade wins agin weaesagis emi ssa Tea Ais

oem aa AD an erei AD-0q rine cece sir

Onn MNS ACT a 2 UAT Mem ws A2a(F=2-1

+1=2)' ADC sora aga «6 sanines aTaTEA ees

1084 D

960

SBU °C—> D 88% O1'2%
[ A+ WSs | p+ 8s

O .

x %Ag—> me Y
fea 7°27. stra-faerety secera watioal

(F=1)1 p xegtetatrd afarw arginece ore acer q fages

SIFT O-HTT YB AA, aS RACHA ACTS orem aca r fay cars

A-BAT BUCA STA Ait arara, Sats waca erercaa sess

atime CACG AICa wae Cacea Aegis qC can Faraa wiaahSS Acq |

AMSAT TT FUT AIT SAMS AT BR VW Wh

faeaa sees ser BC aren aay wae ok FAH Ce POT

mins iw trerera sorcaa ga (8): B wera aeghe ache

aa BE anit BE aaa vais qa 6B PNA BIRT My

sm aat BEC ae aiaa B on 6 Sacra ANTE IC |

AB ¢ BC fagaurma C fagco fafae aa ot Te

a, B 6 SxerreTy ATIVE Eo | ae Ok faeyT WS TY

ais teciete tee ok foga urancetr 71°8% Ag ae 778°C |
T1°8% iaven-igs sonra-irerem face sor ate See



834 cere wiA—iatioe wae

sam ineeie T78C Gear alasuera sac wins =H |

71'°8%-07 a4 fanera-iztes canines vite sar 778° C-a7

fate a @ Gcbaiorea Tae oem a1 |=—71°8%-aa cats Taerera-

faire wats cars wet ore B e Rowstores fre oem aa |

Rocsiice Gro fa a 6 Bra Aion nists] DX wae
EY am ceaicn 271 | |

sities Speier

1. 25°C Gesra aq we-wemtcer facraa aes 0°759 1

oz Ces wae 10 aneaaieara sien 1 feta ara ae ay STA

UZ-WMS Gatos aca ada Fz I [ 14°91 ara J

92. 10°C Geo ate 748 fata. orem 1 facta aca 0'0523

am olaceay ates ext 10°C-9 ace arr 9°O fata. act

Bimcecta Tana aes Tes SF I _ [ 0°08765 ]

8. 25°C-9 wae 768 fafa. Bier 45°2 enetas eantains
Osis Cave we face 7°40 fo. ps ay Cre Fa aT! «=0°7642

aa San qetee cri Saaiba aes Tes Fa

[ 40°28 fafa. ]

4, 25°C Grom A caters 0°5 ara Bee Act B caters 05

ary Bq fae sie orf ge-Boraratahes aa Coat aca afeaica

wea wading cs gemtian afaqéy fas Fa |

{ 1°387 4n./ffedt; —413°1 an. ]

5. O°C Geeta aaa 0°28 arias omeniahrs os orf

AT] COUP OF aT BQ mts Bq ese Bef FIT Basis

Fat a yemtea wfaaéq, AG, ex 2400 Gat Melt gaaiog

meagre iate Fa I [ teeta gacs arcaa aries Samet 0813 ]

6. aafan @ wtcmratcer wait ered ae fawercaren
wren est atzi wae fates Ges caafay ¢ ue-



7 ATT 886

GMT THI AeTEcT 268 6 236 ia.fa.1 ye AeereA

HI-ORTA Trees AI AGI ase ATTA Mgt fate Fz A

[ 254 fa.fa. - ortias ene 0°591 azz 0'409 |

7. 60°C Geer aataa 6 bascra arent seed 389 6

140 fafa. 1 & Beery as Gatet-oaa frac Orfatgs ace

eama era 56 orn Cae aa feeioce oref aca Oat

Tamcery eaT-ACgrS Tate Bq [ 22°78 ]

8. 204 arias eaaiates wae area ace aisercary waste

dat cates 1 srbsieara orem heonioe Sy sari | onsale

OVory area areroT 710 iis. 1 sie Tales afar onfos aerey

MSM FS SIT CHT CAG THA ? [ 44°26 ]

9. Tecacantay 6 Berra Sigs asic caacancya

mpoq eS 753 fafa. oe 99°C Gaery | ok Geom Hera THIGH

733 fafa. | Srataorat eoa-aghs irda sz |

[ 15°65 : 84°36 ]

10. ea (c,) a caters (c,) caverns onior tq

aq fqwa TS s

c, (aa ag/fa. )x10° 2°30 461 730 9°96

c, (ara aq/ia.)x<10° 9°76 36°24 89°24 166°20

ane way 1s-S1cds ATM FA ATA ?

[ eaten aacecas untae weer face ence t ]

11. 50 fafa. 02 crema caine ontacor oeltn a1 em

rai oF wa core Toaara, atearca 50 fa.fer. ernter orencareer

Tan Aline oninw iaseins san zat Treis caiase oiacer cine

WT SYALIMN FS ¢ Giias orice say Cam: C aptatan araceten

= 3°25 1 : [ 0'00533 am aq J

12. wacea Castages acaa ate 4°6 fai. Cauiaaya

Geol fran sai OC Seam was 6 ataT UMISs THETA

aeqeca 10907 6 1°0001 9&. GL/aTa SAR FACRA NH SIA

80 an./an. | [ 0°'00744°C J



886. cre wiet—iatiss ta

18, X awe Y canen arrt-faeme Cont avai 50°C Geers

Lam oq X oa 2 a aq Y aioe frecma aaa Few

950 fa.fa. ore 2 ara ay X Ae 2 aa oq Y aeaiens fre

amet sree 300 fafa. 1 50°C Gro tage waerecra Ter

fad Fa [ 450 fa.fa. ; 150 fa.'a. J



SOQ Ses

SUSS AAA ( Electrochemistry )

sfse-facrmmec! @ >fatfes)

( Electrolysis and Conductance )

wive-facsad s cana meds aay fara fae cere sac

oma wins an xa Afsatel (conductors) 1 *fxared g’erercaa

zi—@unsgas « Sfee-factg 1 case afnatela ae face
fae vafge xara wae omeda ETea AA wT, CHIME Berpia-

QA TA STA aT ceriteer aa casey afaaeia aes few

Taye VaTige ara ANH oie a Bsa FA Ose Ara Be miAATAT

ommda fare ab ora ftaele arise tq a1 any,

ASARFA, UBS vets Sista wae wan wae gates aIq,

OMAG IT Bas wets Sive-farray afaaels Carers | | Bwawcae

fagie-riiqaze-eael fates aigaela asica Seca frSaete |

ca a“faaeta aay fecx aatfaw faged afan ema aa aM

fants zai Ges ata coma Bersdaia sizaeia sfaaiew

ary ara, fag wtyetacee afaaala afaatige gfe om! Sige

Tacery sifaata aiaaizel sacra ( wracsa ) Garae TrSaiter

fagiesracaa sca Cive-larcsar oma Taras ae aH

@iGe-facetad (eletrolysis)1 waa afzaeta sen gis ag a

STA Te Briley COMA BAI Gk wears faea-Gerra

qo GUA FACT Fe SN sal arr fae ase wer TTA

ATA TCA VAT Fea ae SAT we faeH CaiacH AIA! Te-Giog

musics os ass ofee-aa 1 Screche wm al
Ciwe-aieg Fayre acer Bea ICS Vicars (anode) 7 am Sige-ata

T MITE Cie ase aes sicete (cathode) 7 am

Cive-WTa T eras Ciye-aaqen zy Sioe- Tareas Wo Siye-ay |

Sfee-facsacea sings oracefaamicra facaiea tty :
1887 story araceinar Sive-faceracr Fra AS OF ov



338 cets azima—iaftios arr

aren Gora Bayt Sta ML BAe, ATA, seTH,

sina ony Carentan fater mata wlye-faceracnt tra HS

cana fate aren Orga sca, Sa Aaylat sreweca ataore

Hi ASMA aatacHAa NSIATss Alos ACT Fa ACA ACS |

later ostera Saree ATCT FCA MIATA CA ASAT ATT

BAT GS) AAA |

macs Slive-faren om a 6 Bm oeaael gis BT

facies zal ok ornaaet aenyiace wtHA (ion) an ZAI

AN BMA Bare Brio tHa (cation) aay Ban senqaet

Saas BitaAtAa (anion) I TF, Frat Sive-tacwacta Aaa AA

SAY BICC Ie AN MA Weaewy yer Tal as

araayiae faye afar wai siaqecia ANA FM OTATyie

sreearor Tay aay Bor orayylea wreacwesr Tacs alae <a I

fate woive-lacecara ceca facarecaa sim 2cq fate facarecaa

am Bae wae Gear Gacwe iaSa seal waa wf eer

ATMA AAA cHLH HO YAH | |

PACHTER WU CRA MTA ae SAG Biqraias eq-

ATA ACN ATT TAA FA, CAVA

NaCl 2 Nat +Cli-

ZnCl, = Zn** +9Cl” sets

TAATSTAA FCT STS AN G MAM OAPLTA AVM AMA TB GAM

RCS AA, THY BVAATIAS AIA AM GATT GAL MNATATAIAS AAA

HAM OMIT ATAMAL AMMA LCT! WT CA CHIT AIH Sloe-Tavecara

RI] SCI OM! BMOTANATT SNAG Garges acer Sea BAA

STS AT OIE VT AAT TN AAS Seng ai ass reg

SMATAAATT ALAS SAPS Bey Sera STATA omifas TA ae

OTT ATA TN CAMTATS Gewey SH I

Cioefarey omefaqacs Sta e Wie oF ws ren St SA ATA

Ca siee-fareray ome mace ata wed facies GTR Ue |
cnitts ue ary, Ca untae « we sar Cle

Sleefacrn ommedla eet at age faces fagrentaages aT I



eps wireat .. 389

SMCS BY BAG BM ws ways alT wT Ys Tey

stam fagentaaac ea, se wba om ghee wage

Bem Agar Tacatias eat akaser ome, aaa la BAT

ax leg tag ater onze e Sas, Sly Clve-faces ond |

O-AIY] Cla 6 RCM WHIST olyelarsy fos Bre FA AT

sae nde UE, GAIN AAEM Aes waning! wha

Vive-laraay wmmcela cH Miainacna TacHeas VATS AT |

aq St wiareaqias ra wer FT

1883 etera i! fq 1887 Aa we ok TSIM Orviwo fer

OF ATH SC TF ARITA Babs ort Aeers Teese Taq

ABT SAT 1 AS ATH CAC OACRAACAA ASACAA PCW CHTATCM

Fa ASA MA! SC Ae CMT Cl AWA cH a =cRT

(‘ay mae BETA GUT) Alea aarerclr omiedla ACT CHCA

SUNS AH MAT CAC CHC AAPA BATTS BIN (77,,,)

Bese Banos or (wy) Vers AM Al aA Bra Face

erry mm Tacnies SCH wT STA AM Wie CTA! CAAA

NaCl aaais ata Na* eas Cl” ora faoe aa, wre AIF

Tema CH BTA STA Hea Taye ca, wry a-e Tay Sca |

agente NaCl-aa aquacm saber sacaiss ory Sige

VAMUS Sera Tey VA |

ST LH GRAPA AAA Ay ase Acneat (4) Awd Fraa |

ACMTAAG Tey
Tops cee 1

Ter =# (1)
2M Ws, 1 BQ maT AMA ACTA POH ALS STAT TSM

BA 1 | Stacey TacaeRT SS a VM, GF ATT Hy HIT CHA RA

—viaias am aren l—a; ae ay UT AM nal

FOR GS at Feary ois seq ( MT HY 6 aM SAT MFT )

l-—-atnatit(n—lal ay was CH ONT TEM ATCA,

T,V=RT a m,,, V={1+(2—1)o} RT

a cot = 1+ (n— 1a vee (2)
th



(1) @ (2) aya aalteae cars aaret ine om ar ce

t—1 .=i vee (3)

ASM WMS ery aac wa fara aes, a, Tee FH

FAST! Maes malar We (MA RT) ay a-at Wy

SHAMS STH HANCT AA VY a-aa AAA IS FRIST Tz I

waives area Aer Me TE Aa BE!

aascmny latparyicn aeeory areata faterm, cm Cl ori Ag*
Sracra Acer Ze ace ApCl aucwy Alo acr l T STMNAS

ATI ACT TATSIAA Cl CHA AACA AIA CATT FACT OS VATHA

RCT | ACI CAPA MATA A APOMTH Bayly 364A

AAG Tat at CrO,= areas a sar | SOTA ATE ATS TM

Fy, ioe UPETA oF ser HIN MigaGa BlvA A | | - BOTA AT

THEY CHA AL NCH SALA BACT AR STAT @ GTA ATCT Trert

aca! Nal wane oaberca fara cae fete Sacer can ae CA STA

qAol ae wm oieeize al wa Fat BWM sreaqaet

LD map utes ort zea ona ateriaay cat ater a

MRNA TWA Sia fete sq wap Crore areias

lies aT fee! SiGe AAAA ARYA Risso aaa

BA A AACAIAACAA WATT ASF |

wiaicea ye (Faraday’s laws): 1833 core 1834

AAT AMY BTACG Sta AM ye aert FeaT! Ge AAA AAA

wivefanacia wa Greats wmediayar ofan wee awtige

eigrea wer faa em al sracwer aia onigsercaa AACA

Wige-larracia Sr Sears fea | fois odberera pees fetes fac

We Beale! «Mk TAA Cash were Whery crn cacere

AMPA TAT SPS TCS ACA SA FI AA ACT FT

aa Ct 8 Alaa Diora orn Aa Na ei Tay s |

ey yas Sive-fayacia Fo Cl cata Sive-eica

Berm statcela ofa Sse-faracaa aes fica ciate cate

fagrcea natytifes |



CVS Pi | 841

festr ya: fafen wive-faces states fous fers exe
otfrate fagre ote sai ecm fafen efse-wica Bern fafeu

stetcts sifiats wicwa fire fae atntafae geotces

waterless Ere |

iq Steelaeraa at fea c Unormna saT t CIPS A

Bra Facer cme faye mifaara (QO) ara ct say (= BATT

CUES) 1 arse Cem aia ash mney cfs aft w ara

RA SAU AMT A VPA

w=Zct “ (4)

Z ass wre Zsa Ta fates omeda cee Tate, fog fer

Ter omida ceca fate aca as gary faye aatige aca, ade

wiaq Q=ct=1 wa w=Zi adteZ em ose fapenanea

BCA CHIT MMIC BAT CLS OMT BPE Fe Tena witare |

ZC I GA GA MaMa sigearnaias Genes (electro-

ehemical equivalent) 1 ZcyTa 6 ASAT Z-AA TEA

0°0000104 wax 0°001118 |

iatey wive-iscraa wer tara ott alsa fage aaize

zm Tacs a wpa week wal B= Oana arming

PARE 1 Fore 1 eae 2 qa am fies ge later aaa

CPU 204,

w _E, coe eeew, ~E. (5)

aay e fqelt War ANeCH wares mem ate Ex Zi oa

E _2; eos coe
E,Z, ©)

qi oraca eae aly sauce a ae UAT TeTO

TN CHM BH, SRA

ZF
| Zu Eg

m7 Z=ZyE/1008=0'00001031E ove (7)



849° cele qzaa—iettios ores

ari Ex=1'008 o% Zy=0'0000104 1

_ THRTSTACy arate NACA RCA,

Z =Z,,E/E,,=0'001118E/107'°88

. =0°000010386E vee (8)

OF MT CUT Byler Gy aie Clorey scale Aa

Farman 8

Q= E _ E

Z~ 0°00001036E

en as oa se BwET 1 a Sees CE OTA

SAAT Tay sy acareity Stee zat 96,500 sary t a “TAM

VISCF OF BTACG ae zz | ,

wive-facmacey etttht s cige-facern ord —
Baga sac ieee aa, camy NaCl=Na*+Cl° fagre

AMAG CATA ANA MA GAATAIST Bceacwwrq acs Ae Doe VIPS

WICAoA Mace MAS TA MN Bay Breese cece Brersay aT

BCA GIL BAM WAT BNCAICG SHPUT CaCG CH | cay

amene Na*+e=Na

= 96,500 sag |

gag oye Clo =Cl+e

MANS FS AAPG Wacaa Jat fea scarce arts fage sales

BA MTT CUE ATID AeeqsUICG, Uele Beane cacy BMA |

ASM CM Bee ce fapeaanraa tre Bcrpaa-eearcaa feces fos

Tamale |

sfse--faatfesi ( Electrical Conductance )

cate \e *ifmatfewl: com staal wraa 7 aver gE ence
ae treads E age & ora a qea few fra aatige oige J

RH, SIA AG MPAA |

E«l a E=IR 7 vee (9)



R=arppnries wisi R-e an ae cite (resistance) t

ana faeces ae cisaian (C) 1 ware

C=1/R -*» (10).

a at cibtiacra eran ceavatains J cibotacra whe cata onmeda

any R aa, mem aes ( omaeiaara yee Eva )

l
R=r7 eee (11).

aag lane 1 za, R=reai oer a cm rmicdy

OFF OG 6 ate orgUET CHapalafrs, adie 1 ay cCHPoTauTA

Saat ai af crc zen aa fafere cate (specific
resistance) |

Tare cacea farts fatrs atgatiger (Kk) t | zwa4e

K= 1 _/! _C¢l eee (12)

t=1 aia. at a=1 aia.” Bat

K=C vee (18)

WM GA ands us a ceiacra ames aaatiens

& omneda fafee sifratfiesi (specific conductance) 7 cs

MA | wea, cra Sioe-faren aacrs fafae otfratfewl & aac
TA Os sof cAPoTADIA srECKRT cHEEAahG TR Sive-ay MAH AF

APTA HA AIM BIA CA MATTIAS ATM ANA SR |

GQESs cet ase eg (ohm)! a*izaigert ase eq”

(ohmTM) 7 an (mho)! (12) ae asters coce fahre siaarigera

GFE ANA AA TRA 8

_! ata.

aR c.ig.* x ey

Bors *Mfsatfesis oitiae afsatieel (Equivalent
conductance and molar conductance) : sfpe-farsea paca

cra asic ocareriin ait xa yous satfeSl (At cam

K =e * crfa.? 5 1 cn/oria. |



$44 cots wira—iattiss ate

fates BC GF MT GOS aad WM FO AT MAT ae

mises wae ACs OF Mh NT ay CHiviaA qa Ze

FEE SP -AA HTH AMSAT BITS BIT OF ATT HAF HIATgs
Hy] HAIL CAL SHGe-AAHA ACM ACA GG ca Alattize mem

ara CR aI a wart Bors afratiael sty uk gacva
OAS YU GT CAMGTAGTA AA Glace ATS GiGe-ACAA YS CHAP

aa vat carina: «® waa afaqaiae (A) aa (12 a8

maltese erica C= Ka/l wa Sa cae ) ,

A =kv vse (14)

U-C% AM aa acta “agen” (dilution) 1 wz ase qq citotaora
ate Games oF FIT MY ca Sas ats fava aca, v

Bra 1000/c-04 Aa | || BSF

ASM CHAT AACA Gas wane & gam wher apy e

Tatra oriqarigera ear care fers FN ATCT |

Ges A=kuveq? ofa.” o.i.® a en? ia?

sosqin cara SiSfae AfAatESl (u) aaa sa eA ak

AAMAS A TAT WAM BAC GS MT TY HIT Ga AU ABA

Sara Ce AiaTew! RIC MW c cHeTA ae fats

MAME K BA Games wisaigen caw cant ee craic

RACE CARAS GAAT SCH MTSM Tz,

uw = 1000k/c bee (16)

CAT Sive-larray ome giv a atraret aaa Riv FA Siew

CH MT BW] OR MI POS GF Tera Gores wisi ¢

VAIS HAMAS GT TH

cate ‘se stfaatfesl atetas | gars oizaigw sfaacra an

MAAS AAT TA BG MCHA, AA ALAM BAI GleM AAI eB oncay

NY YC SMS OTH] Aca 1 ws Slwe-qear AON TWacaT



SSS AAT 845

ASAT ACCT DAMS SAG CI) GR QF MCF TN sa

ofsatfesl cre (conductivity cell)! o& xara cir oe

Coat Sn 2a MAAR TU rabe-arela Ae oats SIH cee |

CF MAT A MF TraAa Go enalpo enivarcrr ws eae

CUS BTS CACY BINT SN EA Maier yiecea crarcora fewa frew

qb sMbACIT Cia alas Ba TA wae ok Gra-yioa fowcaa ors

MVNA MATS-YA CS MEF TA MCAT ACT SCAT Cl LM

QTE Sl MAS BG AA BFS FA Vy OA MAT AACA GAT A Get

CCE Gl MICH MAT CHAICA BSB FBeT AK ACTA TT! ae

SSA ACA MAY SA TA OA OF MACHA A MST Sa laa

CHEM FH 1 as MSI Sls Wal WACAA Tala Arca Aca TF] FH

SH 1 CACHA ATM HII GEM ZA OA Cl TY TIM AA, Sl FA iv

gio cea ( Sioe-arcay ) AIST Ber a MASA BAI BIE

Sra AlASMS |

AYI

fea 81. fafex cats “fxarfesl or

CICA Cl CHCA AGN CHEM Sel Gl AMTATS AAMC WAST

SNA! ARG Was Wasa CM ME! aA A ‘Yiaa

crear’ cata inc Srsier Cicetat TA WALA ATE |

cam ataatec cart stoe-aay qa aaa lates eae

Sera Wests Tay 1 eae ates wive-arcay arqrnay cea a Tats

Bel Bear ase cua cea l/a wes WA! Ok INS CT

Is (K) TH Z|



346: CSS amnaa—fatiow erate

6 aq crs fade ean aa EaECC CTeeSaile ATTA |

(8°2) a: fora create ae sae ary aqme R,, R,, R, or

wars au R wale age saat saliva gi feonte cert

OFS TWoTalA Ace Mae Aeat ge cer Bis sMeTEKATIAGAA ACN

RIS FN aa Aas KR, « R,-aa wa eins aren ga wae

Rj Ro

|

R3 R

fey 82. Vepvsta orgasat

R,-OF WA OATS AlaqoS BA TA ACG MASLATAICAT AAI

Tae CHIT Sweeny TAG | CA ATA

Ry R Kk,= Te a]
R, R R,

wive-farwy emeda ga wats vfsaize cet ctem 2x wae

CR AMF Wate Rega Rot wins ayes FN eA oF

(17)



SS TAT 847

WH AP saios fog oifsasa Favs aa sew Sipefacwas wT eco

RET Aoi 6 TET TAT AS Heresy ATS FA SA | aT ATM

*isqeT saad Ae xa sleet seea cel omerereniatia

Bet! aay wererataoraa witsacs ose ola AE Fa

at Ray wigtsq aioe cies Aiay Ty BI FN

BA AaiaeT TH SAAS ACI AAT TSata Tey fees carey Tage aaias

eT Ti wk weg (17) ae adieay ocr art water

ary fafa em ami facts caret acne (reciprocal) aa

MAGNTSI |

(12) ae aaiteaen ort as, K, Bart Seq orem AWA,

k=K/R a eee (18)

Taieres iaqrizel cre HIS GC TATTS NCA SYMTS AT CT ITs

arn wraca K fare en ara owref ones cea [=] o.41a.

aa a=1 o.ia.? perm, K=1 2a leg ase crea crayiag

SMBS ara sre SA aT Sag Clye-AaACAy WAIST TAT ae

WIT mesa suner ceaea infe sare slot CHAM

(Kohlrausch) anef crt eee staat ae 08 orem fain Geos

fates srata KCl gacea fate sfaaign aca fatoaae sca |

Cara OS MATS BCAA AIST TAC Cl CHT CTC CT AS

ACHE TAG BA AA CIMT CHACTA GAH COC CHAN AA

25°C Geer O';O1NKCI gata x=0°001409 eq” * cri. |

am ase amatore fepa KCl faeracea afee O'O1N wa

( qqrawea faye aca ) Coat sca creas cacet face cata A ston Bert

(18) ae aalear cece K-aa aq feata Fa ANAK @ Raa AM

AARTA BA | GEST CHT CHA CHM TH BTN ACT CMA, CHS CHM

ATAIAS BARA FN ACA, VE Sia Paviea Hes THA AACS AA ;

cay —ive-arcaa missles ae a fen, we cM Brewentga

BH Vive-aMat Aa BWagis we fen Fonte sce scw ah

Beta TALS ACA I

eam wqeta yues vifsatfes! (Equivalent con-

ductance at infinite dilution): s#fzaige “fear scr



348 cote aare—iattios oat

OA ATH, CTA Siyetaceres MMTCKT BAC THUS oaarieel &
eacra orpced Boca Tres FA | GE EIA CM SHURE MTATITE
ata ore | ergo te ARE SHUTS MaeTiCeTE ak AW AFP
stare ata (limiting value) 431 8 ATE STA APA AACA

wipe tacwrcat cHrae nem Ae | 6k ANTE ATS SAA ASH
septs ifaatfeel wn! a A, aa figs Fm TA!
aig stoclacncaa cam A oA oiteTaersert FAIA TAH Fm

crene, St 2 TTS SiGe laces CHCA OZ siq Aaa AGA Fal.

AST AA | | ANT TRM meee ACE GT CTA ALAC FACS
ST FCA A TY MEM are SIE MT MSL MAS TGR ASTRA

cans Tate Fa Ba | oF RATA CHE CUTAR A 9 MOR aa |

Acc (pe ) A CAF COM ATT A ais Gla aes SIVe
tareras orameda ( aA NaCl, KCl sete ) crea TES Baa ALT

150
KCL |

NiSO4
monneeeel

CH3COOH

oo O02 | 04 G06 O08 Or
onby (ame GeNS/ ATE) —

faa 8:4. fafiencrata wfie-facms arated Brute FRTTRTT

atrn A grt cree aCe | fog oh Beta aia Coa Cate TH |
sera cTOETEN RW COVE TCA TNS TTS AM | wi] SiGe



SUGS AAT 849

TICOAA CHE NY Bar Be A aed ATS SS AA aH, CTATATs

O28 EAA STA FOI AA! «-caesy CATA Ala ca Sioe-larevaa agis

wlote Cerny GTA Clare Grave Ses aiasiaea gris

TrOaenter 1

ofatfes! weyers (The conductance ratio): cI
omicda fates mgce Games ottatign (A) @ weity Tqere Tey

ataaizora (A) agree @ Tire mpce & omreda afaatiann

BYATS FT FA OAL MCF oO AN ies FN BA I

a=A/A,” (19)

MARANA oF BTSs wloe-tacey oneda face BHA

AMA Wa BAe! Laan we Sivefarry mea ca

CAbTAS As aces, la wloe-lacecna cores ces Re TTI Fk

HYMCOA SIT COLH CHT FAAS AGTH CHAT AIA GAS aia

ALTE WT A, CHF SSM YAS GS ARTS CATA ATA |

TATED MOTH CHT HACIA HeMes algae Georalaa Act

araargy 2a, fog AMA o Gewrghaa Act Breaty Bl a BIG

O-AF Wa WA Aare Gare irSeiter 1 sloe-facsay omreediz

TACATSCAA SCAT GOAN BTACAA CATAIS BH Cae O04 Wey BOT ATA |

(8'1) 6 (8'2) Ae SAH CATH | Fe PNG cava Acq |

Sas 81. mate Byres ( Area! SFoTH )

ara cere | O'OO1N | O'01N O'1N

ASee ae

0°83OF - AF 0°98 0°93

ce} | 095 | o87 | ov

qa - 9 085 | 065 | 040 ©



850 cote wma —tratiow rita

sriere 82. KCl gaa afaniow eye

18° | 100° 150° 218° | 306°C

OO1N | 0194 | 091 | 090 | 090 | O81

- O08N | 087 | O83 | O80 | O77 | 064

MAG CHA CHA CICS CA SHS] BMH CCA OA FMT TAGTS ees,

OBS ACH Wer Grate TA aA CAAA FACS MTF as Fra

ASS BOwTHIPS Bly Sloelacacaa lacareqaara wlAaqTeT |

Bars ofaatfesl 6 UIS-Bcerses eqs (Equivalent
conductance and dieletric constant): Gra qi ape

20

ro

fom 8:5. sifratiguty Orta wit-Qerehe wacar cteta

Sut Cipla omnes sete we COLE ate AACS

CRAs wre ate 30-08 sa SH, Sarr gama wfaaTigel



am aets gaa sfzaigw-eea ane qe yee EH A,

crane fate ama Se al mracer OeBrersiis wae

30-04 FT BT OA GGA WASUNASS TH FN AH 1 OAT CHA

MAS HY AA CT GAS AlaNige opera aren ylwewrey Lata

AAS ACI FIM BPAY AA ase Afing acy Gate TIA 1g

ONAaA BH CALS MCE I «BRBCG Hed Waa TOWRA AEN A

ATT Qty ATH WA SrmAte zara 1a ose aiag aA Blo

BA GRY Os FA A CI AeA Ue-wEtc alee

HABITAT BICATSISS |

1920 cave 1922 aca ae OeRATEN Cre Cl BATA

CA NGTH AAT GANS AAMAS Mem AA, GA ACT Baca

URRAPBS KITT sie fates wes oe) oF 19T at Cc,

BH OA CARAS was Aly D TH SIA AMS AA,

Cm =kD* (20)

k fate otoe-taracaa cea ete «ok aller cece CPM AEE

@ D-a3 Ta Ah Ba c,-aa TAS A at! be D-araa

ATAUSA CHUA CC, BA YA ah: ale any GH npetairs gaa

Coat SI AST LAS, SIAreTS A wH NPCS Genre BAF BAAN ore

cara, aa era Gee D-fairs mracea ceca cacy a4iag fey orem

aT 71 | 
|

am ate oe-acama falon freq Uesersiie way acd

fafon 1 wk Tater fae cost oa ores mas facaca Was

wat FAY ose Fe (Fuoss and Kraus, 1933): 26°C

Beem of faeeryioa D-sraq 786 core 22 of fee) are fee

COH-AAC VIM MoMA TAA 1 aR aaberLAT VaTs

(8°5) ae fora amines acre) ocr ae ct D-ma AS FACE

eet adiny wfaniac fey oroeq ae cl THCY Ok Aig

fay Gm ATE Sl GNeCeTA AMSA COC ATS § MNPCNT

ST |

ear enquta yautes wiftaifeel fees s vhs ciye lace



352 ete wia—tattioe ordre

CHE HIS TOR AY FN AMS MN a, YOURS ainaigwrs we ae

RAN! cy TGS ok Be TH CS mea CHA AQuiiahrs ga Cost

FA OI Gl ACA WAH CTEM WAST! ce sae oF sac

wiee-iqucaa A o-ay fata em aere wes ei Care

ASS OCT A Me FA FA ACA MCR ( CA CHTCAM-CAT

ATT HVT ) | Va Sioe-Tarey vanes CHa BE Sosy sory

METS KY Me! aly waersewree A-s MY cal GM

ares fora aris arm sn za ase cae ata aq

A-OC® CER Cerny Seq A ala TAA SA A CT AMPA BWaRs

FA] AA ACH Gl Aeq ok waCIy

N=N,~- ac" (21)

A Bi cMpTY Ge wiatien, cen wel naa TA
anoyis OF 1 a& alsa ay RAC CHA SATS | | UTI’ ary

Rae cat A- Vc HY BES Fa Ora aie aie BAA
ata A, inte Fa ATT |

axe Georsra (21) ae Aas Yq ACHAT AT! eT

eT Alpaca ( ACT ATA ) Sra fete sca asic aula faz

Fa FAs

N=A, —(A+B) vc,

» At+AVC .
ads Aoi BWe (22)

ecsa Ao Bowe) oh ITT TA ERAT GTS AZ

cece fata ea ara cures ai moce A, eae FE Cla

wioe-faraa cara fatea TS ae Alea acaTen 2

Neg=Agtac (23)

OQ wet Fare, (22) ae aller am hate A, Ne

cy fates MIT FCA CT CTY MTOM AA OF: PT MY

ome ates aa A, fate sm ana: 25°C Gao aka



SNPS AA 8538

fasts HCl] wae NaCl-nq A aa at aerrcy 426°16 was

126°45 eq” * ca.ta.” | ,

445;

& 6 §
a No(NaCL)—>

i i i 4

002 004 O06 008 126

fou 86. wits aryets gorice vifratiew fate ( tates )

CHUMILEL WSR sori; captors yz (The

independent migration of ions ; Kohlrausch’s law) $

18°C Geom fats at ager gee oiaaigea sas wa

fayan = ( age eq? cia? ) 3

KCl 1800 KNO, 1263 4K,SO, 183°0

NaCl 108°9 NaNO, 105°2 4Na,5O, 111°9

OE TAY CLF CN AOR I VAT Ale OFT MH Siac

atecemaz K*-9q faqs Na* om, A,-aIa 21°1 ate aq

Bee | Ulla Sora fas areca A,-ata Cl” care NO, -a7

an 3°7;4S50,- cre NO, -a9 am 67 ate 4SO," core

Cl--94 an 3°0 oss seq ate | Gorey Cates Siue-farrg EIT

OHMAS FL CRUG) SiHe-TAracaya CHUA OFA APIA GTA HS SA ATH |

O-COF CAM ATA CA HALT MAY AIC SNGTAAT MATS TAA SCM BTA

SSAC Tl ANATAT MTATSCAA WOM BIOTACAA BSAC CHA

ofgasa aa mn, alte Baily Tye Sipe Mintel CHA BAA |

CATT AE AKA ASINASS AH ASMST VAI Feq |

mMaaiae MTA STA G LACT SSA VT HT FAT CHT

(1879, 1885) 1 feta acer cl eis ag gan ateis ery apr

23



854 cots wima—traiss ofa

wivefaeaa gare afaanigea ate freq way acy wae ak

VIA BMA MATALLAA GATS WM ASI CAN! BSA cer

Wive-facecaga GAT AYSTA GMs AAT ASUS YS SCN STA Fa ATA,

OFS SUGTAPALTA CAUSE OAL AAA MTATATALAA CAP TUPSF |

oF YF SA CAPA TA UG Goes aAlatTige | ak Twas

SAAAYCSA SSM SIAC Asi T CHlepatora Ya TN Za

ola ayer yams aiaatiger (A .) serra waa Ao,

OAL OAC MITA A°_ Ba, oF AW VPNs,

A = he tae “s+ (24)

AP, Ae 1°_-cH ACEC BoTaa @ UATAAA StaeA “Mate
qm zai wate fates grace fates Geom cia oratad TANT

AAMAS OFC SIF |

arate oisaize fame orate ora aine ara: 25°C

Seon saa oracaa orate oiaaige (83) ae orleera

Mes TA t

Sian 83. wily ayer oraata atatize, 25°C, eq * ca.ia.*

BOTH N°. ONT .

H* 349°82 . OH- 198

Ti* T4°7 Br- 18°4

K* 73°52 I~ 16'8

NH,* 13°4 . Ci- 76°34

Agt 61°92 NO,” 71°44

Na* 50°11 ClO,” 68°00

Li* 38°69 |. HCO,” 44°5

4 Ba** 63°64 _ 4450," 198

4 Cat 59°5 4 Fe(CN),*~ | 101°0

+ Sr 59°46 + Fe(CN),*~ | 110°5

tMg** | 63:06 —
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Scar Siler cacy GT CATA ATCHG CA, GTA STaTCAT Gera

ata ataiee fret ag ats crbee orca co

CRN AH CA, VATA eae ghar seen act orate afaaisw

FICS MC GA CAIs FU cao are TA oem ATA I

caq onineREZA SMRAYe aiaTiee ACF OSE MIM

SIC CATN AA |

Sas 84. Cat UNiAwACAT OTA CTA

miamtigel—eq* or.fa.*—25°C

OTT ACFS A.”

BAG HCO,” ~ 52

CNCACG CH,CO,” | 40°9

COminere CH,CH,CO,” 35°8

fawivcav CH ,(CH,),CO, | 32°6

oreataaras «=| CH,(CH,),CO, |! ~29

STACAG CH,(CH,),CO,” |~ 28

cutepiceta yaa etcatt s (i) Fie wige-facicwa cwrca

VAT MYStA Burs aeafesi faa s 4s te ACME a,

Cla vivefacna A,-a wMbenersera lade em cocee, FT

wipe-lacecaa cera aaa ing AST AN CHEAT FA ACATA

BUA ARLHS Str Sioe-facacsa A ata TAM FM AST! MA AF

ase st Sige-facrs ome MA M* eae A” oraca facaties

xxi MCI, NaA wae NaCl aacacaa A ,-aTA MaRS CIA

Tata SN AST ROR, CHM AG VPA,

A omc =A'M+ tA c- s Agnes A wat tA’ a- ;

A onact = Ao wat tA ci |

Wom =A oma t A oma A ona =A me + A a-= Noma !

Sraarqan, A oox,coon= A ocx,co.nat A ona A onaci |



356 cers aim —itiss ordta

05°C Geom oobenemend fatte A oa = 42616 ;sx

A ocu,CO,Ne = 91°0 am Aoxna= 126°45 1

A 9cH,CO,H = 91'0 + 426°16 — 126°45

= 890°71 e9”* ca.ia.* |

(ii) Wore wate maces Tiare fale s sfzatiqw ace

( MAoTSS ae) seer Serer wate aac AHS Ba Coat SA

ani acer fates sfanign eiene ciel Gem 2%, ATH

ops wey fae afaaige cacti, Sa cece ata fale

ofzaice am faa wae oar ae Gentes fate

ofaize: (xk) fata Sn gat ace “AIACSA Ge ARCTAR”

(solvent correction) 7M TAl Cray wa Yaz AY, CD

ot rors ge wa ay A YN AA! Ok BATA SAMs

afanigercs oat ayer gare wtaaigod (A,) Aaa Wz

UA | PIC MPT A c ANT TH, GACH, |

A= eee eee (25)

A, MOM AH Bata wmiaaizera casey cers Gea

(ipa airs orate cep acre A, fat eM at eae BACH

MICA THY, Sete AAT, c (25) ae Aten cacy fA SN AWA

ww as aaiie BaSO,1 25°C Geen uradts afaaicera

TTY WRIA SCT ATS ATA,

A\ oBas0, = A’ sBa2+ + A as0 27" = 63°64 + 79°8

=143°44 eq”* ofa." 1

BAT, A osaso, = A opaci, + A ona, 80, — A onaci

= 139°98 + 129°91 — 126°45

= 143°44 eq”? c7.fa." |

Baier s 25°C Seer cares pe frevera rare ( welts)
macs fahre sfzarige ty 3°41 x 107° eg? crite? eae area

fates onizaign om 1°60X10°° eq o.ia.* | @ Grom



CNSS AAT 857

MSM Se Gawd Gada sfaaies aeect 61°92 wae

16°34 eq”* orig? 1 ace Provera corte grare fra Sz 1

maTES Hac fates sfaattew (x) =(3'41— 1°60) X10

=1°81 x 107° eq”* ia. |

A page= A’agt tA i- =61'92 + 76°34

= 138'3 eq* c.ia.* |

Fas AAS

_1000k 1000x1'81x 107°

— Ng 138°3

= 1°31 x 107° aa Gems ate fers |

OQ BN] WAI aren acatera ca fTTS ass c Ayer gC BTAAA

ame frome meas aarti aac a fecMias BATRA
QF Aa MF MPS AAC ATS AM LA fag HE waCA

mae ate ae facies wearers ee wrecr fats Maw aPS

AIT] CHP Fy aT! ca 18°C Ves GM wT

CHIALLGA BIAS] MATzaTigw miata CATs coer 1°28 x 10° *

Waes ate Tors, Bes aerw wae aia Aa Cm

1°32 X10TM* ara Gemes ats fara |

eras macy fase ate Ase a ea, Bele ACTA faCRTETTT
BUH AMT GAT WSS TM ACA SLA MAT Nise SA, Scr *AiaaTiaSI

stam care faite gare yt ae aca; aa aITgTT

wMcaera wae 265C ves afanign walecwe mem aa

6°65 x 10° aa gems ate tava, fag arere mare faa

CHS MEM AA 22210" aa Gomes ate fara: giv aAcas

ak Taare oneltara arat Bae FacaeRA AE Soe BAT SA |

entices winatifee fiefas aq oniacca onivam

mar Haas vt wa oan aca Teese wheats

Sigs swaq wverre (1887) s

N\ y088 N gg= 116 mee (26)



358 cers wiaa—iaios TT

Naoae SR Ng Ht 25°C Srors zereca aniacwsr ones

HA Gs APSA Fs Alsatian, oF amy Gers ats 1024

fara ae As ara Gas ate 32 fers: b aq antacus

STAMS1 | (26) ae AMPA ACAI BA BMvERG AANA

arin aise wrantee fra scart fe_g utosiy oiav-

ANA cH ok aT WE TN, Ba Sera Aarylet aca alae

AAT SMCMaS AA I

SHAH ASS (ionic mobility) faa: fales Geers
OFS TqSq Tavery ( OF corey ats calvlaTa ) CHIT BTACTA ATS

Q ARAT ATS] TH TA |

BA AYO ca Sioe-Tacay wares yf facalas Wear Fa

ai Ging Cerny As GTAAe ales faye mTATRa

FST TH! GQNOITEA alels Sfwe-lqracsga CHUM ATAID Bay

( oF ay Homecea Tacarert cace ore) waiaaac eagey seq |

ora ca wa aes oth sy cai Slue-farecat

Tage-aereae) ete aigaiee em ATA IG BATA,

GAAS AAT OIL BAA APS POA FRA CTH! ACH

CHG UIA ASE TeAA, A Slve-faeraa Bill APSA Cems

ataaizel (A) car oraah cat Gra irsorta aca

faten wive-lacecaa A aaa msl Ciera Tacaracna Bret Geory

OAAATLTA cats onearae ae ase «ate STA STUS-Tacecara

CHU OAT ASA AN SG MM BAMA ATS] AMPA w°, Ae

w_ SA, SRC Orca ames ater Vaya Coral ATA,

No=kw, tw _j=kw,tku_ -- (27)

k ANTUMNSS PIF AE AT SlHe-TaCwcast CHU OA OFT Tey TA |

CHa AG MPM, A =A°L +A!

CUE A’, ake uo, ANNA ON VATA aslor Gq wae

A O88 6°_ CHARTS SPM ECA asia Serra freee, was

Cray ANH CcHce ASA ATE,

A= hu’, OR = kw’ cae (28)



VSS WA 859

1 vf cittiscr eracer ceaeaiains gic wlpe-eace oePocat

Cas 1 cabsincrs Gea ST BCA STA TAT c aT GUNG als Tera

aTaiaiers sis ulsery HAI aT Bc ae Siye-wa yioa aay

1 cers fqeqinésy scart FM aca, ay wAitaTigw Aa RAC

Tafens migatigen (x) 1 Basie atwry Rea ATA Fa ATA CG,

a A= tes

each th.)
1000

macs aay fee J oUnleraa sae AeAS BA, ats

faeries T=1/R eal awrpma 1/R aw safaaigera

AI | «area afaaizer ki yeal=Ki Bear

_ AL A[=k= "7000 ~ )

Fw, OR u_ ss faealarerr araata Gin, Fare

OF CUTS AWA wi, CTA PACA TN cece BM

( aaaa Tacs ) Hayle mM or ass iis ca UisrT Faq |

at wocaa 1 af catotatra cra facapl <a ORC As CHAT ww,

GT] CAMOMTIA BAVA AT WAT oF Ga alors FACT | «aS GIA

aaa lacshotacs u°_ aa cabotaora STASINA ASA Ge BAA

OF CICS IA eG Stara lat cabot cra Uiwry Face |

VA AM 6 BM MANA aAaias alorms BAA Aa

(u°,+u_) a cittiara ate crave: «af BAGH GI oT

Paecsa ar (vw ,+u_)c/10001 ate aa game way

OF BIAS SHIVA THT 1 Za Gricares saga caw aes

faywa aiaaa aca F(u?, +u°_)c/1000 Faqi ATA CLAY

OF CFO, MSHA OF Ai axa AN ALA! Bay

past u _)c

1000

F(u’, + =F re (28)

q



860 coe wrA—iahioe ot

aware (27) ae nates k eras F-04 AT AA | | -ASaT

Vi= Fe, 9 V_=Fe_ vee (29)

(29) ae APA ATIC CTA ATACTA STA HAMAS ACH

srae F adie 96,500 sag ta Sin ata ae faeqiqverd ce

aracaa Gin fade sa aml ok cat Gey ay RC CH

Scare | MPs ste cocet, fara sca Ula Sive-laceraya cH, ak

Gn Swan Stl AA MA! AS MAT Nn Tresiqverta

AUPMSF, Fae Gmcay Sil wy wa AAI A aa

faealareca Oracaa can Miesracarn acai (29) ae aalleacea

ween fora sa ety 26°C Gena sasil oA AAS

(8°5) ae Orie 2s Fer |

wie 85. waraatr aeers (25°C)

SAT aia. ‘cer CAFS STAT gaia. :/cane CFS

emorce 38°62xX10TM RU at 90°5 x 10“

OT TSTATA T61 ALACHD 8°27

Cataarsy 6°60 PIAL 791

cnivart 5°19 Tago 740

fateary 4°01 WLSTECAG 4°61

atratsa ofvatfeel @ Bee: opin agen anni
AMS, A, AHS Ceo Act Ara wal Cesa ova

SAT Sta oF TrSriteror cosa wallsa9 WN APT Fa AA s

4°, =A°,, [L+a (¢—25)+8 (¢-25)°] -- (830)

out A°, 6 A°,, RA AeA £° @ 25°C Geom IM BAT

SMA Maize aa ae B Tales grace A OTAAA GT was |

Car Arias ceca P-cse Corel SN AA! GM AWA A



Owes Aw 861

zeae e ateian oar AVS BT STATA CHU 0-08

HASTA Ti Selle gacta ceva O'02 ax 25°C Seer |

wizatx fsaifesi ¢ atarel (Ion conductance and
viscosity): Geer art ora airaigerd ofsaéerat ae

Cre ae ae ca 26°C aor ake 6 Beeline wa

AWS MKT AT CHUL Bela wae Aizaigers AteAS Te aA

3°6 feceraraia | Q Cee aura Araeacea Ale “fe

3°8 Teresa | OCR VT FN BWA CA SrAAla wiaaTizera

WTTS CPS-YME G ACA WIUS SFTr-yncsA AWA ye

erste Bq aA Ut Ra ash false ona oh ager

OHA AAMAS A OA SAA APE Yat yren fate Swory

OFT WAI CF HAS ACK AMAT ACTS A Bere, A

STayTa An caorgis Gewr-laacrs sa ( oes TACT.) 1 | Cee

TMNT Cl AH Sein Malas Aare GG cee AWA cA CITRUS

A°n crorgis sas za Tate UCTS oracTa aelt BAC CHE

A°n-aTT Crem Zari aes ce An OC cece 156°C Ooo

HES ATA MSS OCH |

wien 86. Breathe oracra AC n-aTaT

Caesil O° 18° 25° 59° 75° 100° 128° 156°

a°n =| 0°366 0°368 0°366 0°368 0°369 0°368 0°369 0:369

Sat ay act BAA ais ale COTEAR-AT AM GIT OTH

CIRCA ARH HAM AA CA ACN HAs Aca fF Trea facecw

r aariarrs cart ora alan cat w° RO COR AE ATR

f =6nyru° : vee (31)

faleo orate ceca Tater ara TTT r-ce CTIA Te NTT TAHT

falas faoa favor nu? wae aca Ural Cat a? CRD Orally

MiANIZS 1°-a4 AIMyYMSs, Fare A°n-e wIy Aq I

carat Sive-fqrcaa wey amy gaa A°,n ae A°_n Sermat

wae xen Giow! wera cammeet (A°, +A°_)n adie A ,n-e wae



862 cere wiA—ladtios orfry

eat A, & viveiznaa wily ager gemey aizaizet

A oH-98 TW BIACEA azie-inacorpe ari ak SH wig

Sat earecey (1906) 1 ween ace euteycoces fray zen =z)

FSae GAeCoCTA TAT TT

A oh =F ees coe (82)

SHatey CUR opie wearer wari ( faery

aracy ) owen 25°C Seca AN fate scart cre are ce ak

Cive-Tawy Ie Garey Slve-lacery media caw enews AT

anal avatar | sawyer -e aatytae oaanaigs oloe-facras

CHU GRACUTTA TART ACD AT |

oaefas orate afsaifeel s ott sen acare a ihe

mY BAC Racal |e Baylin wAtAa cera A°N-AA ATEN BAF

ax fafey Caer ask aq ali 25°C Geom feien wae

SRCuICaA MTA AON-aTa face CEM AAs

SHAG 8'7. ARCH AACA SAAT MAAS -ATPTST Pee

[sree H,O CH,OH C,H,OH CH,COCH, CH,NO, C,H,NO, NH,

| ae, 314 0774 0641 0°277 0°395 0401 0°359
ro

OF SNAP COB CHM ASE CA Raw MAA ANA

RBUiaa GAAATGS MaCSA CHUA, TOT Bea SleIA CHUA, WATSTIAF-

wrt cami sae MAA sea “he (energy of

hydration) yt @m zeman aele sera 8 oraa AAAI
H,O* feaca wearer Fras

H*+H,O=H,O* '

at H,O* ora arnt Na* armada aenedla et terse zexra

Brn Fa ae cy ag ACn-ata Na* ora A°n-aera Yt sTeraTie

RA) APSCH BNC, TAA, Teckaatar sets wey tert

SMAIAS MUWF O-Fl] AB Aweyre Aging MAAS Haws oF

amy Na®* oracan A°n-ary Score TES CATT RT I



TWiSS AAT 363

aa sas fea awa ta za ca aes same H,O* ora

WNIT AHA GIG] Sa SA Ses alowoersy sadly Breast

BNSAI TS 1 OF MAA WMACAa Bless wet TS TAs

i | ‘ ‘|
H-O-H+0O-H-H-O + H-O-H

@ Qa |

adie HO oY, A MAT BIE, OF AATTAC AAI FTA A

TAL BUH WMATA AlaMASts et CY AA |

TAA @ PTB OMAHA TAT AACA SAAT AATSNTF

BOA AT CAAA WAS FTI aces wel TICTA Bey

Go MCF s

pt rt
H-O-H+0O0-H-H-O+H-O-4H

® ®

Satay Tre Raq eyecandy ahaa Aecy ACT TACT SAA

BSAA wyStasere AM MA) acre ae FN TA A sho

CHIRA OY cars UNA as cea US H” BAA Ae

ay ost sfe-enta ome aay R-aq eaagtar acr Aecy ak

aneicaa Gow gia oa, aa set H*-aracaa wrarsay arsteng

zz |

RAIA SAAT BySias oly wana Bie ca1wy

SMA MTA Ae MA Fa Bal Tor AS asa Tq WF

CON eT BY Ya AA!

H H H H

| + | — | + |
O H-O O-H O

> 9S

eee aT RIE Ge TN ket UT UrlA oiaaice

YY Os] ayreiayel ae Faq A A! MRT CHC Mie-



864 Cee wina—iaaios oft

eros ten welts senor cea «fe-eniaa Cee Bere

OAS AM LOMA QR TH WH AA SA AH MCs |

ageing onine sey HSO,” aracaa aayretas orate

MATIZS] TH FN WAL OCB HM Trent Basar Awa AS

RH WA BeyyY Fy] VA s

HSO,-+H,SO,=H,SO,+HSO,°- 1

olfaatfaw REcHta (Conductometric titration) :

(i) Sa opnifonqe—ete onine-rem aisnizn wa
Yat CAT; STA AACA CAT Diora ACT Ata Sive

RA THT i at Siae-qae Cla wane can sac UntaT

Fry iqs Bq ate aa @ ae Geng acai canq HCl gas

NaOH gae carn aca faim aorq fara ao ¢

(H* + Cl-)+(Na*+OH)=(Nat+Cl)+H,O1

araws gaa H* wae Cl oraq fea, fatenora ate Nat

aa Cl>i yom 0% fatrara ate onda afaaéa xq Nat

ora en H* oracaa afegra: aces Nat oraeaa ofaaiew

H* eracaa sfaaign eer yet ey, cat saci NaOH gas

CUT BATA ACT Ay aca Ala HM STA MAL AAT

wager ata NaOH gaa car em aca, Sa Bac afsaize

acd iaqey i Sag ome NaOH gaa cra sata Nat e

OH” area Gafgts aq «ae OH- anaerngea aa

waive sige vigagrey gery gaia ofaaign creas Jie

CRS Tate ale aiaatigura face ge Oeics ore Be

Ta CY Olees ST FH, Sac aay se ange afotahp

OR ONY OF MATUS Atolsas aI oem aT we TH

AACA Cartage A UAcIcAT Atytaey |

Owe UR crm sats fales ore oniaT crem
RT a Ta oniae-aac cary wry onpwtaters pram

CREM RAI BAT MPT STACOT MHCET TTY Rena, Cocwa

Trac acm eae aisasy aca a! SE ates



CNGS WATT 865

oF a anne cit cm sn aa, fog amigivga serie
ot Chel Baz arn Fn zai abwi-chw EAU rT FAT

TA AH ANTAL Waa AlaIS MRA AAA FN RAL wes

Gbera Sraer Fa TA Ae CAC Stisa wmiasse Fy TH |

eat ager aaa waaigers fears acwca AH VAT AN

BUH, OF WMATA MATISTA Gemaela AAA CAM CALLA

este fA Fn AST! cM Soares Ceca cea Na”

ora aa Ht mana atesrcma ser aisaigenm gr ata

caieryis 299 ase eae amigtaga aca NaOH cart Fata 30

AAMAS. BH ANA 248 oBH SA CAMA CAA ATLA

faanine cranes Geytvers oon aha aca ate Oar fea

Sl BARI BWIA FAl TA, GACH VAIN CAA ACMLOT CHT

ofaaGa RC wT, Fa orale aisasa ese vaca aT! fag

CHE BTR WII Aateiaya ca abolse wa CA FACT

aaaieeld YX ATE ia Gord, sia Bras Hl! Te

OF CHB SRMG-AAST MCA AISA A |

(ii) Fe eatfre—sis oniacws Hac cary (88) a8 fos

CIC EA AAS, UntAws anaes anne wae VAS cls



366. cote wiaa—iattioe 14a

sTae NaOH-07 2411 | gata Sates Maazel Sq Ala, CHAT

StAwie Wl SSAA FAC AAAA AlaN BCT Alay ' os AIH

&
by

AY WIT

—>

FS WGI STAT -~

fou 88. *tfratfeotfifes Breda (Fs if)

STA CIN SATA sca aire Cla Siwe-larsay aa (acHCA CTIVATA

were ) Coal aca, Geacge wiaaign fegn Fas aa FHA

Cerny aI wiacwa faces Bare SiacA call ATTA BTAA-

AS AG l GAAT AA STAG Hass Scat Ii GAA

aes arr Baerat acai ok Gxontaera say wat Cerey a4 1

Gla sraceq OH waa ae WN FATA SA CHA GAT acwKA

ered at fag anfeteys oa «2 OHTM orataa eer areca

Rwy wae Seq alaaizga ate oma Na* eas OH” aaa

abaias era! 94 wer fee Nat e CH,COOTM oa!

OH- way CH,COOTM eraq sere utes ofanel zea,

oiaaieera afea ata caren cats ara aca Taigiaga Aa

ges afotains Area Tem aca! aigiays 4 6 CA oe

Crecta caniay xrq aaigizg |

Seire fea sh eae (cama NH,OH ) aaara Fare

(i) weet Cartes sacs GR CCN CRT CetTro-arTET

GY ALTA LCA, Aeaectay aplor ara IA Alas ACA Al;

SE Uns @ HAs Gecat aie sly, Sens a FR Be



OUNGS WATT 867

TA BO Migtiae yieq aa wt anine-chewms Cece

CHU CUAN TA, QUSUNS CHB ACT |

ate Cla @ i uniacor Trees Gas sn ae wae BAF

ate iM aH, STacr oc cry (8°9) ae foray ST BTA

Clea WAS WIAA FAC TAT HANIA A AeA Her Saye aca t

OCHA FSF RIF ey weray sarq Cla onizers la site

QF WI OTT —

fou 8:9. sfanifcetfifes brtdhr

( Bra @ 4 atficod fast )

A amine are Bl STAG Ses ATi ASae CAT cory

aera Taqearsit za, fasts wer Gaorat arr ose Sela Bor

STACPA APTS VAR LA AMSA AWA, ARC] Bae Gara Acq |

aay cantay cars Cla wiacoa OA Aaigiag ae frota

cautery cope ety Oiacws CIAtcAA AMigi¢g TEM AIA |

Giii) Sra ‘eo We wtas—via sras-vla oniae oka
CH Cais Cla UNIAG-wla BAS CICAA BAT AC, STAN

aaron frantrers x crmnem Gdontrerm xt sor se

Ra, Sra areca seen OH araera afogrm wo antag

CATA TN HAL OTRO FS SNAG cave mem ata HY ere

H* oq OH” oraaq score uiee staat cea aan el



868 cores wima—iastios erat

SAS Ae why SH SAM ew sayy SE MNCs, CATT

CVNC-aaSa MCA AMSA SA OA Sta Bly Sine ayvorry

Blacaias Mary Laca Miaaige Caressa sie MTA A I

Rll WATT CTA Cree hl UNinws CAP Crema

SAA ALT | «SSAA FAI MFT AIA |

IN #
By

3 aot Sys]

fea 810. vfwatfeotfafes Freda

( BS was )

(iv) etfeutta faferni—sta 9 oniaws sas, cana

CH,COONa, we oniaoam afaaigen alae oyna

ea baa eq ae om ate oe HCl aaa Sive-fqrra

gears fafa aca ign s

(CH,COOTM + Na*)+(H*+ Cr)

= CH,COOH + Na*+Cr

erase wac1 CH,COOTM «ax Na* oraaq oie wae fefra

omg een ata Na* eae Cl” oat CH,COOH agus

wiaaiast ate wa Cl rm CH,COO-a7 afeger

Cl- oq CH,COOTM- ara sore arr ait oisacrearcra

eiuanl Lene ae Ceis ATT Beet aca | aafytaya



CNS AAT 869

oma H* oa Cl ge xema am ofsntan ya ait ary,

BM A MOM crsion Seen seq aes caer

|

i—
FS Wyse Uys —>

for 811. *axarigurfifss Frere

( cnttata wicaces - etacatcarfires writs )

(v) wescwprie| fafara s em are KCl gas AgNO, aaa

an Gaus sn aq Bex meet vle civefawa eam

fafem aca Taq s

(K* + Cl-)+(Ag*+NO, )=K*+NO,°+AgCl |

AgCl aasiey zeny Gerry pacer K* wae NO,” onaq eracqt

Lo
f

AE WepTeyy OTE —

fea 812. *fratfeotfafos Becta
( Bases )

ees ace Clo ama NO, oma wn ateaine aq

gis eracra sttaartcwra onelas care cre aH ct aremtacs aiaatieen

24



$70 corns wini—iaatise ordts

ET NTT BT ORS | Tee ora aNtaahse Tas |

BCH VAT HOT ACT VIAAV-VMIAS] AHA ARTA ACA |

eraret, Ago® «ae NO,” Otaa can Fata Bem, Sxensl arg 1

GRETA Cl CTA Ber Talay CaS VMTAT FM ANA |

eres BW (Interionic attraction): gar

Cla Siuelarra oma ay facies aera eee oars

OF MT GAR MAANGTS A RICA A GM MPS BFA

AM GST WIL AI MHA cap fape-iaaara Beas Fra,

ASAT Cl CHA MW Yams waigaige, A, otf rem Siow |

fog cla olye-facecay cH CH ATA CH, BAC AGS APIA

ATA AG WA a ASA atv sry A-aa ase Ahry Ta

(A,) Mem aa we Clvelaenga cH A-aea of afar

aa oive-lacecaa ward faces wat Fn 2H, fog cla wige-

FACCNA CHA MH MAN SN AST aH: Biles noce raat

AN SI TA, GRA MATT TH ALG Jie SAYS BN IT t BAA

CAN FT TOMA Ba Bs-sa WMA! arcs ze fats

Ass Bere wWinsory. at fear tana Taaaa Georgios say

TTT ae acFaT (1923) 1 foams 6 acarersa TSaacTs TST FIC

eqarmta (1927) wae wreacsaraciy (1929) afaakts scaq i

TENT @ BIwcatay WATacs face VTS Aecwey Ah] SA AeA |

BACT AA VAISS Cl CHA MAA Gig Qarins Jaq Tera BeA |

at zagia tart sere age isecttacers a Caples a7

a Fane OT

A B
foam 8°13



SwG6ws AAT 871

GI TRIAS BAA STA ANCA Serarlews Braces Beowy Sey 327 |

CUTS TH MAT ANF THHSS WA! e-EIO) BAe Yio ETT

waa Ba Sea ay! agianza Beifertay a gee erste

(assymetry or relaxation effect) wae crschicatcaes
Mola! WA FN a alot oa as waaweq (ionic

atmosphere) am mags 1 oF Teva oe cola STATAA

aria fats, sg oraqems anna cfs sap cole

OMA SCAT AWA! FSA Qsio WN BAT Bm Bane

UTM A oso BA Bar wal Baaven ae wage enc |

AMA BIA OF Tea cayla UAT opened aforqera faotas

Ace! cata faeataven acary Facer cela AAs since oon

me Sra, Tey OTaNTe Aten AT laces afoaTes ay tac

mca A, Teeor Tormey cave ATT FATS Tacegws cata Sra acs

Cg UAT METS! Be ule Baa opie tes cars

HATTA BAA AN GPS LA a 7 GN FAI AA! Teale

Tony mace can Maas AT Hs CHE ATSIA SSG TS Ae

CZ BIA at WM At cara wea ZS M1 ak BH

waifertay eet |

SAAT TSI GRA WA BN TA Cl cela AM BAAs

AST VA A AAR waaay Gays acs, Sa wry ak Nora

AICP SICAPESSIA BM BAIA ala ch aA ayer Tews

meal cee cela FM STAN Cala Ma sca STA

Tarts TCs MM BMATAT OMA BI | SMA CTAAATT HAF

wp ee AT ASA Fa! AY Amn saa aaa

cain cates cata 7M Maa aiSoceq fandte BCI BITS

caterers Bae By CTA Bal ah ar SrA
Seta oF gecaa ser cela Sacra Sees CaN Be MTA I

BAS MAF Moire Taiags Be Bloery FACE BA OI BCAA

APS cI THE FH ATA |

— Minterers crecen a cl 2, areretiains aracat car V

Treanrdcay tates Ta Acq iaeAM 3



872 Oe mrm—ittins ot

oes TaSTnceyt BA MMV WI=s2,V --- (33)

araces Vraiqe tq = Ku, cee (84)

— 8°2,K eeeWeyey m= BDET wV (35)

exe Ronechcaratts m= FO KV (36)

K, = 4oratre carry yen ; 6, = RIA OAT CAs K = OTA

1H ANA SNe, RAMA we; D=sae

Cekasis we. y=wmA ae: T=aq FC;

e = Rcereiety Bet we

W = 2,48 ein see (37)

Ae CF — ° Ay +A. eee (38)
q= +28. 2,N_+2_A,

2,,2,6A,, A_ sect wa Sige-facecaa AM @ BM Bas

CTA VI HTN GC BM racy Ao opews oaata wmiaaige |

fates qa ste seats can Aerastal, aretyiet ATH

SMTASTAL || - AWATE

e2,V = Kay oo KV +5 er WV +s (39)

al¢ freatacen 1 cory ate or.fe. xa, save VY = 1/3001 (39) as

AMA CUCF CCH ATS ATCA

“= s00K,-B00Gan* CET) “OD
GAT ATSTA SATCAT ATH Gas, Fae K=O oF BPYA

= 300K, | " (41)

Oa #, =A/F exa

_8& _Ay we (42)
800K, F



BSS ATT 878

Cla Viorfacry wed facies gene, «,=A,/F aa

CCAS Sarat AIS FI MSA ANA

hd? ok | a)FOF ~ 300\ée4 * BDET SDET' (48)
fot @ aA CHAT CA

1_ (DT , 1000k|

Kk (Aor 4ne*N (44)
C, FA i-ASTA SATA TA Baa ate Tara azine mE wae

N Bh Scene Aa |

(42), (48) @ (44) ax aalearpey areca was, k wae

N-OF AMM We BIRT SCA ATSM AH

2, 990X107. o ee

hex he — | Pret + DO ea hw] Vee Fc

(45)

C, OR cl SUT AN 6 GAM MAA NPE ST BAA

ate fac eae oa Games ate far ears oF py AiW

C FA CIA ATER ATCA,

o_ 52 Sig 0X10", o re

=hi Tra t yy ? i OT hy w| Vc(2, +2.)
(46)

Wige-laenras Paes AiqAMAS] GA cars ay WIAA

Waal waaaigera wate wears (46) ac aatearra Aza

*MTSAl AIC,

29°15 (2,+2_)

(DT)'y
N=Nor-

eee ‘New| Vet) 4D



374 cons araa—iastios fis.

aF-gg Sioe-laceca cea ot sileas trons fawn as 2

_, _[_82'4 , 8'20x10°

A=No-Loorm trp Me |%
=A,—(A+BA,] Vc ve ‘= (48)

aera cara 25°C Gear

A= nT =60'20 wat Baie =0'229 |

erate att D=78'5 aa 1 =8'95 x 10° mee Am ACHE |

(48) a aitearre § 6fSate-acen-caniitia = - az

(Debye-Huckel - Onsager equation) 7 Al ay-aFy

Sigeiacnraa ca A-vc cwraioa wep seq OTM ATA Cl HAF

qe ay aq ok Aaleay SS Sreerecs aca gi O'002N

STH] BI MNHCH OT AAPA AAR BA Sve |

fere-ecem Fata watteaq (The Debye-Huckel

limiting equation): w‘sive-iacna omcda RICA CHC BTAMf

Seat cars fagtor sraq facwar sare faq fut 6 aaa

Siee-lacecsa TAHT ceCS STS GATT AlEAS YF aseris

oss snitena Soom saa ak miiess feat@-ecen Fhe

4a (Debye-Huckel limiting law) 7 feat@-ecem Aare

aiitege (Debye-Huckel limiting equation) ara we)

AMPA TATRA 8

log f= —-A 22% vy

fe @ 2, TM ATETH BAN ie aA afrAT yrs wae
CSS | u-e AM AA Grady ler l Bar Alas 2 wae

CHATS WIPE C RC, b= dice," | faq Geom 4 wag gem

cttusiis we D an ten T um, A-a WH RS
— 1°823 x 10°/(DT)** |

ote TSRA CL ARS FMF AION AH SI A NG Ale



Cee wT 878

qmes f,|1 Mv, *Av- sienna cam faa atm

RU,

vlog f,+v_log f_

VV.

log f,=—Az,2*Vu, log f.=—As* Vp

QO Vi2,=Vv_s_ 1 ASA

log fs= —Az,c_ Vy

1 Aleael ame fata an uF milteaait sage xa! 25°C

Seer avert A-ay 0'509 |

qeatee (Transport or transference number) $

Cive-larsay omiceliy gata fate ure ase falfeesa ours

aa alas fagrea afaata (q) wars a BratAaA WMpE, c, ( aa

OAT ATS Teaver asis ), SAAS Gran ase LP BAAA

AAS, UW, GA AMGASF RT| ASA 1-AFTA TACT CHU,

Qs = Reem, me mee (49)

kA AMTSS PIS OA NT HATA SAPYS ABA VACA CHT

OFS Al AMAA AIA k-aF AA BNE |

iatenatta oray am ates cu fapcea ataar (OQ) ara

TAWA 8

Q = kce,2,u, + RC 424, +RC,2,u, f+ eee

log f=

=b x CS, eee eee (50)

OWT -AKA MAT WN Mes cre faycoa wet (¢,) Aa,

a Je __ Cat elty see vee

f Q * C2, (51)
OF SUM LCF WM LA i-AST AAA AEA 1 ZS

Fafteterera OACAA TEAS AACS CAN ATA Cw Pale Bac derera

UR ars fayner Fe set aay sta HA Sige agin



876 cers aaa—iasios eta

OMAN FRUCsA ANG Bens oF arqzi cae viee-farwg wnt

RAC CHITA FS Gray Sevey Sea, Gla CHA, 1M SB MM BACs

ACTECT .,, S -_, ATASA Aa oles sca wT|em ArH,

—_ C12 U5 ___ by _
be C,£,U, +026 U,tu_ (52)

om t= C-2U_ _ He wes (53)

Ci £,U,+C2u Uru

BAT AIAN CHI HAC CLF, =C_z_, CAT TIT Siwe-eona |

CH] ATE CA |

t,+t.=1 see ee (54)

TAM NTE SAA AN A mMyCe Oa wate oafaaiger

ANPTMNSS TOA

Ay I oa t=. A. A... (55)
Fh. A Ath. A

RT! A ate A ated ora orate aiaaige was sive

facecaaa Hames ataaize | Meer acy A wae A-a% aICAa

olaaSa Go | CAR Fae MGTRA Hera ¢, 6 ¢_-OAG MAA AlATSAT

1 Vay Baty ASA AeA Ese stare wa (7°, aa

¢°_) *TemM ATA I

azarae fatcsa feats oats apters orca—taveta rats,

past atTsa oats (moving boundary method) was

Bivorasy TW wall Sola wales my Slowey Fl erect

aTGS Aq I

fesce’a orefSs age freminices oaayiea ‘qrrea

wos aoe’ Tater TS Aen Gwrgrrga Bay | FAC SaPYS Wa |

BHM MATA STAT acy + @ — foe AWM caren VAI

wT MF Siete eeio fey Ser eSS—ONUCATS SF, TY TH

GR BUNS SHI Baws MepRr arya I ayy Ae |

UM Ae PASTS CAT SAL CHIAMA HM AAAATT CAATY BH

HI OF BOR FS 1M Gast Ales cars OATHS ACA Bla, VAM



SUNSG WT 877

waaay hey ase Cera atu aM star eS TMI ak

STATA SCNT Ye AN Way a BAG Fe Bm ws

TasHy IA MG A SAYA Cn FE wi at Brg IT-g

CHICA SCHCE |

+ | —_

|
jjottttstt ppettpt++t++ +

eeeneee sessslotinsss I
~~ eee ee ee —— OE ee a= —Dp GE eee ee Sele ee

FH44 +44le+see gay pepeei ean tt
Ls at + teseFees + ++ sf

|

fea 8°14. atacaa grates ( febc4a Ute)

Ki

Oral Ale CHAM Vom Bray awit LA Ae SA VT

feats ( a ars ) Bo Baa Grates cece 4 -facs ACA ATA SIAC

OAS 8 Beas sem fea qm 6 eae om HT Ter

awa te BAH TII-9 crea {care |

ale OsT ACT MM 6 BM Gor ae aorta wy wae me4a

aa AN Baa gS h-frs cove Craters ase BT GA fea OTA-

ine core 4-ice Gomye aa, Sac ate Rese yo Maa

mem aca He LV aga Bae |

CH MOR A A Blotay aie 2A Sey MAINS FC AH

SAAS CA WMATA CF SIA VACA ALIA AAhss

QA lo TSM SUAS MMI =< uw, |

AAT BNATAT WSN TA SLT SAINT AIA MTA FICMTITH

QI OT FA OATAAA ACA AMGMSF GA FAC BUCMTGICF

PTET 4 | ,



S78 Ceres win—fatiss ora

Sen sewy alafors pws < 6, +1 |

‘TSA,

ey bu
SNCNSITH SiGSe-lavwIcya NHI

BWMNG S WMeewesews Siwe-Tarcaagy APACS NHTAA

U.

OR be
SCSI Siwe-larvscaay TWAT

~ SHCNTGS G BILAMGSeH STwee-lacacary wHceq aMiewe srr

MET CT WICH Sloe-laracaya MNCeA CHITA MTAASA AA a1 |

fabe’-orafsrs azaes fades an fafor ate faferasa aa

NAA WAT! Aqalkees Bags aay asi wa, DM awe qq

4

f

—J

}
fem S15. eeatce fatten

we feoc4q 43

MIqs, (8°15) ae Tora cranes Ter |

aac wats H-aeisa aa ae

“sit Ue attt H aretoa aca

aTga | «Gk AGT ME ACTA

ama 15 care Qcafa, wae Oty

core «320 e.%. ert wT

AMUAA NN Glee-aMsa Bras

msi mately Sive-taresas ate

Fora a1 faevera aTela areat Aq4

RY Ca A xaecsese wive-aa

TACHA AARTA FT Hv! AAT

Me Waren Cive-warPe sa I

GAT lwelaceIs CRA TA

Cas xn, Sera cea fae YaCTA

CVIOVAA WIRIA FACS LA! Welly

EA BAST CH AR

TRSTa-et TN «OITA AR

fAMSTA BING -acafors frHevers sen sicenwe Coat an zz |



BUGS WTA 879

VIP ANTS LATA VM BAG 6 SIMS sew ioe-larwas

ASCH MATS WH t VTE TACT AAT OAL SANS MAST ATT
To! ey aware fica oF whem ew-Gy Bee FH

mal Galt acy faiace agit Peer combi ye en ee |

Biye-aqiera are O'O1 cece O'OQanl-racaay Acs AN LA | VACA

AMA AMTATS 2 caves Bou Tat wMahs-crvy SAG 6 SHcew4s

AH CF CT Witsoe] BA aI casa srwq faca Morea wife fay

FN GA GAY BAAS Wigs G1 AA SCA GUSH] AH, ATA WHCVA

Cr AATSA WH T ae ATANIN BTA Sl As BA orem BAI

et FA 1 SeHA 1 corbisora walwg freecay aia faa

em SH 1

fentas xn ae gastitcs ofee-ferery FMT Aes BA LATE
AgNO, | Sitate 6 scare freperaa Ceat 1 coreurinorca aaley

THACSTCAN AAA CATT GAR Be, WMATG 6 BAG FFA

AMUAS MOWIA c WI! Baty WCAG BAG wer

adbeast stat c ara Games Ag* araq coal aa) Ya ae Abe

CHT SNCNSICHA + ATT AIT y MTT STye-lacey Brel GAA

area aia a— y TT | AACS vv — y TT aC o Ty ive-facery

BUS WY VN FN MF 1 wrecey Slye-lacecwa alsa sha cs

y—s a= (y—2)/e at Games, ce Te Slwe-Tacecaa GPanesors |

OF WA c AMA SARS Ag” SAT MSR CME BNCATG-AGTM cacy |

BA APSCH LF SCH MGT ACA

c—(y—2)/e=(ec+z2—y)/e |

t, ONATVITH NPT @ Bon sreq RiMiawe MPT BATS

Reay

ecta~y

ec

oracle esta otters feels (Experimental deter-
mination of ionic velocity): wad can erred laters

are oe) aria wer (Lodge, 1886): «& *faacna ay foty

t, =



380 cele anea—taaioe ofa.

SATA SAS CaO Ve AMT, CTT ASS AI TSA FitT

cola om, tna sreraie ace aie om, eete: ene wive

cara aera ak sata siagte aco eae Tein CH) eres Fae | STA

WHGECS Vo ATA TeI—VNATS |G FITS Ma 1 «aS Magee ACA

Acaaereia izaca afaaret fecaior corer ( ara seas AS mated

Cin sq oes ) mage ana 40 cr.fa. AM sD soa ae BITE

eat kcarsarow wibcay (edt: Ba** ona cn fader

SY VCMT 6 BAG mat away BaCl, wa erem SA) CHC

Teas wiaaat fecaca ancy oniAG wae ADs facrca Ag,SO,

Git F FH 1 Slpe-stra- eq Ba** eae Cl” orayen oor

Farms Tres cmH CHCA ACT ACT BA OAL ACTA PSAs PTAA

BaSO, ¢ AgCl-oa ayscey Coat Bre aH 1 | -BUCR ATLL

ANAT LATA AAT AM ArePcT ayer fawqondcay GAP A |

cass tract aaa faate oraata AAA Ala ise aia,

crcamta 4 (Whetham, 1893) cit sratgia inant sata OMI

Bat! BIA fay AAs Gu—aayq Tyeqiqrey wae aioe Shy

m xem! Che ahiea ais em ae aly 6 adela Oraca acH

BI] go Toy Aer Maa asi aris gi fey cantatas

SAAT ALATLAS CF BA AST 1 GF Ta coe Maly Fas

AMSAT TA TN | CAMAMCAA eatow ais apa seq Tay aia

agaee fatcaa baaa atareey water Get sae |

Baa Aaysy eels (Moving boundary method) :

OF ASISTS ALSHSCIT Tees fafa SI AST Leas, Saale oF oraloa

TCH WIL MTT FA AA!

am ae, MA (casa KCI) sive-faceraa aracaa ages

fafa ware acai wea M’A was MA’ (cana LiCl wae

CH,CO,K ) arsotatte ore git cipe-larncaa acatert S04 |

ak gis wipetaeames a ca As! AS Sivetacercaa us

STAT Ae MATT Sloe iqccgys sie May AFT ACT ADF

aren ae M’t eae A’ 1 oisisece otee-sorsreity aacn

PG atece aca M’* oracra can Bane M* oar cit Sco
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FT ACS Ad, M1 aca foray cece M’* oray M* oraace alors

SAT GG] FAI ae ATS WKS aA HOTT! «GSE STATA

A areca Git AW STRAT GT BOM ST aT ORT THT

Ama Coal Sa AW Ala sR BCS Ba; Fa away

ae it qareiaies gaia Seca arcs zcq wae gi BAe

AANA AS AA! (8°16) ae torr anite aca aces oalbswreatey

A411 AT A AAA A STA ons ge AS BA AN TAI

AF 8491 @ Maley Baca AecaPrEce AlarSH Coat Sa | BNCATCUA

Aigige wer M’A wae amrencua ainfzw eer MA~a7 gaa

foaq 8°16. aeatrs fatter vrata

Aaron eis

TN BAL MM AS, PHRCS Alera Baa fort sea a wae DI

Sive-prem sara scr Mt aaa sncecwa face wiqw aca) SCT

‘M+ streate sreenon fre wera acai O Few faye

SAUNAS LATq Be ATS AHA VTA TW FA AF ai aye

ora oncacen face sara A’ -A” shied agat ATE

am ae b't aa’ wae bb’ arc M* eA” Stan canara

ATGMSF | ASA



382 Cee aAA—iatiss ota

to ea
+ t4+u. aa’+bb'

/

om t= —H-_ PO
,+%. aa +bb'

aPorce asic aarecay grptor aay FN AA ZA

OFUME AF TTS aces facaios aa feare Fa aa Tavosr AT |

aiq M+ oray aa afas alates AIniee Soret py FA

CMT Sas ais lata, racy as wrace sive aatize acm

VMAS comes sreacwey Tavs t./c Taorsa wa Aca AeA, FAI as

BTACS Gloe ANS Wey t, MT GAM SOMA FIT CHA FV

Tales Bar UiVrq sry) aMales @ Ty AlTSveA ACMI BAST

alq > BA, SA ATER AIC,

— Uts - Lee$= Xt (56)

ata atarocaa aa 1 cH. ig. ae aca orga CHEE o Tf oF.TE.

BR, SAA

1, -laFe
Q

QTE UP wales Siwe O-ay vias aati OC Aacez

TT BTA |

apcen Bry setters frSaheye s bera cen aa

BUM THT aizalos ary waahyS UAT zaacea ofaTy

GG 1 NGTHA ACT FRAUCHY wk mares mY AI CH TAA

ANTAL TN AIT BA ATA s

(57)

Shel
‘=Tt Be} (58)

a fotlliiBve + (59)
t+1 2

GUT £ GA t, AUTH CTT Sacra lates pce ze Belty MGSTH

aes, B fates cipe-facerans crs Is eae c TPE! (59) wR
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aaleas eepia U/(t+1)-Vc am aantates oer Tere

Gueryis mpy oe ok Alleys aca TA, MET AAC LH AT I

way wacatwa (Hydration of ions): dtstea

Tafoya YO GIT are ce eel RIC UE Ce UTA

(hydrated ions) fara ence, ude wails BATA ACN As 7

OTN SelT Ty ATS Mes! aS ive-ceay wera TT uF

OTA SIA FH, SAT Aye asely woPTS Aen ACT SATA

RA HMA MIST 6 SF WSUISe Ay HAYS GTALAA BATA @

Sa VUTH] FT RA PSA FATT VIA GPS OAT caw

SAAR PS FT AIT | PTS? OF HAR TACHA CM MAT WT|SM ACA

Bl APS ARARB-MCAA AMA WIA 1 KUCH BINS Wary TH

CAS MATH |

Cary Sive-laceraa aay AVS Pemes aiazarizwn was facaracaa

BUH SS WATATTA FSALCFA ACAA AANA A MAPA Bata

maize fy Bq aTA (A. =t, A, GRA _=tA,) 1 ater

SA AGA CHINLGATT face WAH] SA cA SH MSM AA VIS

crn ara ca Lit cace Cst ot oor A”, ware ate ora 1 1°, farsa

SA STATA STMT aR CATA GT MCR AT STATA se

Brett TATA cat fale acqi can Lit-aa BI AAA FT Ae

Cst-at S04 AMA CAPT | | MANGA TST G BATA BTS Gey cars

cen are ct Lit eacaa anarf aacoca Fa tg Lit oraa 08

OATALCAA WM AMG AIAG TERA, BIN Fn aa ce Lit sracagy

CAN ACA AACHTA CAM 1 HOTT S Hay age aweA HCA ATH Ca CAAT

Cl AVA Aen Fa waa Lit oraacs aivinw visas qos

WA eta | | oaefe Lit cave Cs* os oraaae aerarecra aM

Lit aacore cain ae Cst aoe Sat ST BINTSSICA

Lit area Aaweea AG @ Stat AI Alwere zz I

SMNAA SH BAT 6 HHA AY CTH AG TA Sl WF-

ert cote a anatase apiva eo omat Ht 6 ang fey

SAAT CHU AAAS THA ACG | OR THT AM CHLRIVTAG TERT I

UN MF, AFG LAC SNOAT S SATA STMNS HA ASS TAF



884 cee wint—iaise rate

art, 6t. aa T, 6 T_, aceeie sroray ore acer

OMAN ATS ST ASS AT ATCT wy GW 1 AT

OF BAG fayie-aanrcaa Se TAIT w.7T, A ar ass

er ormrme wT aq aa fate tre aa Fata |

FSA SNCGICH Blaslas AAA Ato waTaa Ac4

wT, —-w.T_=% (4 as )1

alq sm nae Naa aq aera aes N, a eee wa wtew

RH MIS SATA x ae BY BCAA aes Teta Ni x/N,, at Foes

aT) Be Aware ada afar Ni«/N,, ot Sas ALG

ANA | SAL SHAT WRF ¢, APS ARS 7), GTP] FI AMA,

STA OS BAKGA Sa ANAS HA MPA TI oF ATA |

ASAT

NZ,

QFE SIT CALA AF

_ _N x

P_=t.— |
eariay (Washburn, 1909) aaa aperercy 2-904 Stat Tra

sare wat ay fol ofoe-Tarecaa war eaTS mfaas antecarer

( wserera SN) cater Bea ek ome wigrer Hotaaet Teas,

AAR BOM OT CHT TSA MCG A fay ae ATTA Se

VICANSITS OA TSH Bra mA! CF pele A Sa gaa FATA

ofamcra an felt faft sci Bate antec faa

RolAM AAAIA SA TA Ae ArATaiay faceras aan Risa wnpeqie

CTI FA BH | |

attest CI” oracaa arent ger acera ofa 4 oq aca farce fate

Bia MGA BCCI ACT Age aely Me Cl ais TEM

ay, Tl IA

Lit 6; Na* 4; K* 2; Rb* 1 ae Cs* 11
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wwtetfas <gates (Abnormal transport number)

soeqin caw, faeras syrotsam wearer wat, ON ATH

TIMMS AHATSAT VOM ALAMLW APSA ART ATT Ae A Ty

ET OA CTT CH CHU ANUS OT BC MTG! aaa SoTaaTa

SNcawiarer Fawipy ate O'SN-aa cat xa, Se Oe ATH

BHNGIANA GACAA TAF VIIAS BA az wel sro ways

wae ie aiaatse aa, ude arotaas way ok BaTErA

BICAMCGA AAAS WIAA Tacs alas zAl Wyss area an

ATH CA SMUT BTN waar weer wats sat wk yaw

area FN Wa aora—ay gai sretaasa wcarosrwa facaray TH

arentas, Cdl, = Cd** +217, wae ob ara O'02N-0m Fa

ampwiahrs nace Cd** araaa qretias agane orem aa fag

Tear ACT ACT Galas Brcarwwe aiacaias Cdl, aga

mara ge 2x, Cdl, +20 = Cdl,*° 1) Germzy Cdl,’ ora

ASTI Weary sq aRorsl Baar sre ert

BATT AT Blas mpewe af weMsee Cd," -a Honsias

zene ceqaaa Cd** aay Cdl? -2 afaaaca wengqzy sez |

ate Cdl? 7-04 orcates cat Cd? t-09 arcntare can tearm cater

BH, GACH BTGIAAT AAA ALALCPA Wa ATIF BT Baye

SAPO CHUM OQ MACAA ST Msg ASAT THA VHT SA ATA!

CAAA Hrs stfaatfesi (Equivalent conductance

of ions): waa can orale olaaigoa Aen AaTTiey

RGNA, ARvae facgre asllesran ffx Sa ars s

ft = st — _A + —_ A vy
* Us +uU_ A + + AK A

em t.=—S A- _A- 60)
a+. hath. A

t,,t. O88 A,, AL fates ogCe AMTECH AN G AHA VMTICAA

azares @ warty omfaaizer: A war Garey wainaizen

FSM 1-ASTA SAA Seyi, |

= As a A,=t,A °°" (61)



886 case aana—iaftios onfty

(61) ae asizac Fe t, ¢ A-aa omtenas fafa om

1,08 “faa FN ATH ak Aas ca faeries are sca

I mY ASM AH, SCH PT THe Ms aes sa Bly AVE

aradla afsaiee A, fafa en gai aera fate aerake

Uc aRte wiaatize fate mpce (8°7) a rie crem

xa |

wae B87. 3 cHPIAee-wraa aTaaizei—25°C (A,)

Sivefaway | O01} 002; 005 | O10N

HCl 72°06 | 70°62 | 68°16 | 65°98

LiCl 72°02 | 70°52 | 67°96 | 65°49

NaCl 72°05 | 70°54 | 67°92 | 65°58

KCl 72°07 | 70°56 | 68°08 | 65°79

fata wsive-fareca cr Aqg--mayia Ve-at fanaice ere

Bl CT Aoi- ATS BA SAA QC Seer 763 eq* city.” |

Ora as Sere A,” fata BN AA! Yap yas SCA te aA A,

inf SN Gl STana acra yoreet core A, faae Fa aA ot

atem am t-Vvc creat ¢t, OCRA cane cacei A, fadcaa

rete 948 ain om zee) ker inate wall aE CHANG

Brat Bata afaaige 25°C beer ax 76°32 eq”* c.fa.?

1. wate ofaatize crcers Scerscaroecaa Gaye O'6 Gita. wae

areca cree O'S at cits. | asis fates Geom ae AgCl

nar Bames wigatige: 1380 co cai.” ae Oa RATS YER

1°06 x 107*° aca, Sorcare afeaizw cra aeq AgCl-aa aye

aa face WES CHO CATY TIM ACI SH GTN FS ATA?

[ 5°602 x 10° e4/cria.* J
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2. 25°C basa NaCl-07 oie ayer game afaaign

(A 4) 126°4 eae NaCl gata cuivas earacaa azaee 0°40 |

Na* ae Cl” arava arate aifaataw fen aa |

[ 50°56, 75°84 on ca.fa.? J

8. 100 fata. 000441 AgNO, gam 100 fa.fa.

0'002M NaCl carn em zai Geony faeces fabro sfzaricsta

CibTgie ary Tears Fa Terie opty ayaa | ornate ofaaigen

qem ames Na‘(501); Ag*(61°9): CI-(763) ; NO,”

(71°4) | [ 5°548 x 107* cn/er.fa. J

4, 25°C Gesra HCl, NaCl wae cafoam ancacirba

SAT AST Pees alaaies (A,) at Aatercd 426°2, 126°6

aa 91°0 eq’ caia.* 1) amas opi A, fade sat

NaOH-sa A, wieats unfacor A, Berl Sa ata, a1 cater

Bway? [ 390°7 eq-* ca.fa.* . aq ara |

5. 25°C besa 001M KCl gam af wat afaaigon

CAAA cary tem cra 2573 ey 1 COON ancabe untae y4

@ ost cara ce zx 50R6 ey Gray 4 ae acer Caray

AS ACA BWMicaws wilacwor farsa wae fata sai orem

wire, 25°C tesa O'O01M KCl gaa fate 3 afanign

=1°41X10°° eq” * cia? [ 1613 x107* ]

6. 25°C besa A, xn =1501 af Geom azit KCI

HAC BSAA Aza O49 AA, SA WMATA AAS] FS Aq?

TANT ATO TF MICH AST FAI VA ?

[ 7617 x 10~* ; cr.fa.* corvTM of.” J

7. 25°C Gears areata ofsatan ze $Sr** (59°46) wae

4SO,7-(79'8) cn cafa.? 1 Geer aca fake sfaaige

sq 15X10°° au a.fa. tt) SrSO,-e% «Gemeeora = 91°81 1

O5°C-a SrSO,-0a wye aete gam fans sinaige

=1°'482x10* ai/aia.t @ Geom SrSO.08 MAI

re Ae aa ate fewrea SrSO,-08 gavel fala Fa

(2°77 10-7 ara aq*/ia.* ; 0°0967 an./ier. J
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8. wre face comm fare aad aq Gem Ea

Siena git frreraa Cost: wivetacwracm 4 @ ona

WUeweseyw ATSA BAA Manta yarecy O'1210 ae 01652

ay | | wlee-faceracia Vor seawe BAteey cary Treretcaa Aaa

0'0854 sma) AgTM wae NO,” aracra Aas Te FAI

[ 0°48 - 0°52 |

9. O10N KCl gaa fac sama ahrea fate

5°893 x 10° ° uprima Sige-aaTz 2130 CTF ACA BTA TA |

pe fama O'°065 LiCl gaa aaa sm arti Ace argue

cwaey Tee 0'1142 ca.ta.* oae aba Aa aoc 5°60 c.ta. |

K* 6 Cl” araeracaa azares fata Fa 1 [ 0°49 ; 0°51 |

10. 100 aa gai 10°06 aa sora mare FAs FATA

SUMFUIUSTAA TA Viuetaiae Baa PUA CH CHA BIAS

mata 64°565 ama 5°726 aa sora mae Ue TA

wea Fotaoca Valse Trereray sfama O'5008 m.1 Cu**

a7 SO,*” Maacasy WATS TA FF I [ 0°45 ; 0°55 |

11. wat afaqign cra scasctroasa gay 1050 fa.fa.

Ore acersa crap 125 c.ig.? | Ok CA atl RACs Cay

mem cre 1996 ef 1 @ atta fare aiqaiaw ate Cre IF

fata Fz 1 [ 4°21 x10°° eq”* aia. ; 8°40 ia. |

12. 25°C Geom caiaaa aAracewr mam 2°42x10°°

o./fa. i & Geom calvary aracena wep cata laters

AMMAS MTA BT I [1°49 10-° eq”* c.fa.-* J

13. 25°C Geom A onu,o1 = 149°7 eq” * ca.ia.* \ CTA

MAYS BTOTAAA Aza 0°'49071 NH,* wae Cl” araqacay

BN MiAMTS! @ AAS Tia Be I

[A4=73°46 , 76°24, w= 7'61X10°* ; 790x10 |

14. 25°C Geora wsit ae AgBr paca falas ofaaige

=1°174 107" cn/oria. ( etara afaatignn sara ercatert cA ) |

ara ate farorea frevera carsrtced araren fae sq.

[ 0'000157 ]



FQ Sen

Sifcs FNAA ( Electrochemistry )

Sfvester=s =e (Electromotive Force)

crt (Cells)s cloaca apraine “fe tanfse «fers 7

cagtes “fe araiqe “fave aoneiae 2a, CR Tae CMM TM

Sal CACHA ACH ce aTATAINe fate aco, Sra vifsacs Cayites sie

Tem ora ce cere Sifes atatafas cam (electro-

chemical cell) aa @ ara Cantss ate afad afaca ariratas

TairM TWIN za, Sic Glwe-facgae CHM (electrolytic cell)

TN 2A GNSS anaes cys aqqy os cola ort Be, AWA

wera ate ammaiaes afaaéa Tag acon, fag omrela Bates

Gi a AAA cars ASS CAM (concentration cell)

TA wigs amnaine care wmBAaA sTTHTSTA CHE

TM ZH I

GNSS AAAS CAA ACH Slwe-larerasa BAI es 1 A

CAA ARG FI AKG, BAA CHIT CTA CHT YO BATA aCATE

RAl ok RAC Ta gi eT He eTOTSICA Ores faatrers ATEN

AA OF MSI TeaaT Gas avers cHIA wAiaaTAl CTA Aa FS

SACHA STwe-aay Ayias Hi cata lars AAC 6 FF

AACA HATS sie afen mio aa yasleo cacy fees

ATACHS BAT ASS Tees HE GAL SNA ACK FATA OSE SATA 18

aererca reins Giaea fac as STigS aTATAias Crea ASM ATH |

we Caries fags UNiAcHe CHA | AATHATNCA OS CHA STMT WAS

RH ACE! «WEtaa Tas cece foes o song we giocs waaaTal ra

QM FS BAC WANT ALS MCF | aST we Fiore Jen AA Siye-wa 7

SCHSTHS | CAT MR TE AemscHT] as 1 APS OR

um cara Beare gis xa aererca Zn|ZnSO,( B49) eae

CulCuSO,( ga1) 1 98 cree faim a0

Zn+Cu** =Zn?* +Cu 1



390 Cate wiei—iadtiow rds

aed fafrara ( ate ant oetq Zn-am faire) set ATG

ye SATCU Tage MTS ATH 1

ora aq H,SO, gaa asans ott fare oe uence esi

sora re arehers Glace free asi A mTEM a1 Mk LATTA

cara Berar gis zat aerecn fees e sora ® cic face

faferata scat 2 wyrace tayie orem ATA s

Zn+2H* =Zn** +H, !

eifeqst ¢ woifeasl cit (Reversible and irrever-
sible cells) s Sora Scatys unlacre CHA CHU TAA 2 SIATCG

Tage CHa cucs Tem AA waa falem we Zn+ Cu?*=Zn**

+Cui oar aie 2 arace tage cacaa aces faratoera alas

sarem aa Seca foe fandte fatrm, ate Cu + Zn**=Cu**

+Zn, we ace fats fatrm miasoraz qt ak yacag

cme efeast ram 71 afeaet oraa Screcite girs
aRAT Tee COL AS TN Fara, Belle Wat AKG TN Awa, CHA

BSAA CHAT lalerN Io A I

Gort ome fawla Garza cen Ace A cacaa ~weyera Tales

qq Zn + QH*=Zn** +H,, aa cra cece faye aArex ae;

feg crcera aces faye afae sar ace iaiem wea Cu+2H"

=Cut+H, 1 pet of faferait océre fara foe faecto

Al ata a xara care Befersl crt am ai of
CACHA TAtSat AS 1 Beate ica ersca lafera Aeaive zz

orel CHAALTA BAsyia Sriafos arse afeqet qq 1

were CHAS AMT AAA CHIT SecmyA AKT Fer als As CICAA

inary Siywrmae aa (electromotive force 7 E.M.F.) agtaz

Cera Views 7 4 E.M.F a4 Ay 2a, SAA CAA SIA

ara faiem ao mi feg ata E.M.F. at cr

E.M.F. were ats arr ey 2x, Ce Craa wera Tafrm

WS Yr sta wae farctoora aka E.M.F. cama E.M.F.

Bw] SIS A ca aca, cas Weyaca toy farts Tafem

GCS HF BA 1 Goa she Oircnay He HA MFT CT |
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A OM ore 7 or oe! ats ore os aste uel crm
TN HI Ot of CHAE ey GSS SoMSHG | atleast cea

Reasmwyins afetet ani yh Rcasciner aaaA SA orem

aa otis cra aa gis aferet Busdicos ange eiocH rTem

ara sit ateast ort

efes| cive-aa a ecnecits (Reversible elec-
trodes) 3 amas for aarcaq aisaet Scaractro aaaS StH CTs |

ACT AMLAT AABN FAT aT| @ Sta Ae afars tes 2 asa

waa, cat Zn|Zn** ( gaa), CulCu®* (gaa) asia

ATTATS OAT SAA LI CSA TH Ae STA ACA sere aiehns

piace a AA t STATA ga Bef OTaNige maa wa |

MY Se UIT BAA AAT Ose aay aTeiee ae ae TGA BG BATH

wraay Teal Scat BIA «fadteers wave ergerwe afars =H I

Tatra AE VW A CHA, Sl WH ResMTA MB a vaca

ScaABCaICT FalerM 2-CaTet ASA CHU BLA,

M=z2M"* + ne

e=Rtasaq | oF cate eeryneT, iar @ RACE

SAPS VSSS FN AT! seca ana H* oraaaigs

aI, Siscar wt OH” araanaigs Bar wae Seay

Q ABACK BAigs gai wales seq ak sraauioqia

Coat Sm Rat aks cee Resa] vardgian Grizarat ae

Ging orm mia zea palaces mba 1 wa

CTF ACA AGA Wal CAPSS ACCA AMAT Fa AA OF alba

TN WT MS Masami « CA WMATHLLA AKT ATA FS

ASO A BA AAS wibarcra MCSA Gra malaStiew

BUM ABA SHS-AcAAT TIC TA OAL CAT BaToAlso erfoaTace

AAAS MS ALA AMeA Fa BA Os RHP ALAA

faiem Secaq wes aq Sta ale STAN BM Bremal x,

wrace Taira ara afaasea gory | | A CAA CHU UA,

At+tezdA |



892 cers aaTaa—iaSiies ora

Binvaarnaywes erecdices fate x2,

40,+H,O+2e = 20H~ |

fawln asian Reraaince ane as ag, ce aga «att

ASOT LIN AA A A AM ACT Aa BTAAisers css

ameta aaa, cam Ag|AgCl (*), HCl ( aete )1 «8 Srare-

qreyia ora were afsqeti scracice fafem ao ge

Sia, CaN

AgzAg*+e

OAR Ag*+Cl” @ AgCl (4)

Toa one Rcrscwrwe-Tatem cH

Ag+Cl- = AgCl (%)+e |

fanatowres frac oF fate arena,

AgCl (*#)+e @ Ag+Cl 1

o& fatem agers coiaa-coratu laters area s

4Cl_teeC

AgCl-aa facarert ort ate Cl,-aa prea aa Fa ( olberateity

Gevra ), wracr Ag | AgCl (4), Cl” Scrsahe orate ace

Cl, (am)| Cl- Scvacitea aagen aca fect aeraa Bcerscw

FS AGS FH AA AH aa-ateret Rcretie fers ak
RASS TL BIAS LF I

BIC ale ase Bay giv fatoy araqeca Gaye ace SAK

BA AACA SASUMNG AreM AH a MAT Ya Batwa yas

gems uss featiae 6 Quail atias Baga Be TWA Fa ATA!

of sre oF aenat Rerechocs faerae-wtad Scrsckts
(reduction-oxidation electrode) a1 agen Rxcaetice

CASH (redox) VcrwscHs an aa Aecanersratsl ae fea

STAT Tl GH CHT SEAT ATS Waa Fal Fal SHTEyI—
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(Pt)Fe**/Fe** . (Pt)Sn**/Sn**; — (Pt)Fe(CN),‘7/
Fe(CN),*” aete: Scnedte-fatrm xa fava:

Fe** = Fe®* + e

nN Sn** = Sn‘* +4 Ye

a Fe (CN),‘" @ Fe(CN),*"+¢

aerated, enias aay = arias wag + nel n= Bersta-

FRM |

etatced fr (Direction of current flow): yf afeqet

BiGe-AMcaa Aloe ANACA AS za ae afeqel ca: oF crt

asic Screw fatrar we aera Sey za eae BNA

Scrsaee CHa Brrsia fatwa senses aca fagy gai ok

sada Tassel aa aize aca ana Braacice Sate xa

A Scrscacw Brrsar Cerey za, cae Reaches BACs AC. 1M

STAT NSS FAl CAL MN BAN WerTAes garry aay Teen Bey

Scoracdicos face alae eel | AreTaw ce Bcersrdree Scaata Seony

RH, SICH 41-THCH A CH VMPC ScABIN WS Ta, SH Tales

can aa f-facaa Bcearsciee caste cater once wae ortacea

SASS ATASEN Sa ase 1 | A-facwa Rrersrdrors aetiog wize

Ulatacsa SCAPGTH Aaips aa foilew Ba aca ase Brera

NAMcLa THs ATT CATS GIA fers, Wat AN oive-warza tee xa

CIT CAC ATA |

CBI RCHBCHTG ACABIA-TIS Ae CHIL Rese Acasda-aetw

Teas sre sara wi farsa sara cara Acrsecicwr Scata Sena
FAA AAS Beatin ora Gara oF ware ara cal Sey 4-iaey

Tae act ak BAIA AG crcaa E.M.F. wras Acq!

Boay a citeta E.M.F. ( ora feeaz ) cae cima ae

aca or Baca fife COCs OTT ATA AIM Ava Way

Vrates cacs A-THcH AAA ASAPS ATTICS CATA |

l cote wraataqera aces aaa acace oreea, ft E.M.F.-0a

Toe wae Sterscarcea faes aeons fos faethe aan corsa Sta |)



394 . Ceres wira—irfise ora

eifeas} crm fafarms orm y8 Serene yi tater
fafa Aas art os aes S-facea Berecicwe Brersaa Serns-

Sat aI Ulalacsa Arerswatee Brerssa-seornareal lafrm wavs

Req ak ie falerara capa aca ciara one faim fa

srasie crea crer-fatem fata sara aenett atte xa 1

(i) ontacaa cra, Zn | ZnSO, (welt) : CuSO, (aeite) | Cu

( : Toxic ato onibea fame )

qos Scascine faiems Zn = Zn** +e

Crazies ses farms Cu'*+%e2Cu

ars om farms Zn+Cu?* = Zn**+Cu

aive Scmacare-latrma casa are a1 fafwas feaca acs, Seriry

cams cna -falerara caia Tae CHT StaaA aTeta hate

RATES BIS Fatima Ae ale wmate scenes falas

RCABUCTA ALMA ANAT A AA, CAA aaay aires arm YI Ba

Conv] SABIAT ALAM Aaa Bra face Ava! «ws BrAAAAAM

CAAA cue falar scat are sramoar ( Slowest ) AAT Bz I

AUT AMM CHa-TATPATA BCA, Mee MF MI AAITY Zn @ OF as

ora Cu**-aq scat ae fates scr gk sae ofve

AGH ALA |

(ii) Fe] FeSO,( aata ) : KCI ( eat ), AgCl (4) | Ag

dy-xihs Scerscaicee farms = Fe = Fe** + Qe

waits scmacaew fatems AgCl ()+e 2zAg+Cl

Was fafeacs J aM YI Para AA CATA Fea CMG CTA-igierM

oem aa, Fe+2AgCl (#) 2 2Ag+ Fe*"+2CI- 1

(iii) Ag| AgCl (%), KCl (aeita) : AgNO, ( aefta )| Ag

4-aits Screcies faiems = Ag+Cl = AgCl (%) +e

Uraite krpscae igen s Ag’ +eaAg

ce cmrfaigm s Ag*+Cl =AgCl (#)
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(iv) H,|NaOH ( e@eita ) : HCl ( aes) 1H,

4-ate Sera faiems 4H, @ Ht+e ( anetag )

H*+OH-=H.O ( fae 8 )

4H, +OH =H,O+e

GIMaats Frac faiems Ht+e=2 4H,

Os BANA Say ce Ct-igtem s H*+OH =H,O!

E.M.F. aaa 3 concaweer’a (Poggendorf) rats ayaa

crtcoateiacia (potentiometer) avaa area cma E.M.F.

TIM BA AHF aio (91) ae eer rae ea ~=AB oats Ge-

CAMA SAT! at Slaw afa osay (uniform) ae Aaaw

Awa, MoATT-AAoMT Bes GorsePay WA Ba wea

Coat | Sates wsiv Tatra Opa Tass Me Sea AL GTA SCA BTN

C},
i° D ]

A B

Xhy ©
|
|

S|

fel. E.M.F. atta ( cntcaaes )

zai Casi cia, cigesanga Seri o& carry camgire

ane Ae Bane ge sm aa materia cra Xe aaTSA

ae sal aa ce OC wae X Cas AM CoAT FR Tees TF |

X-F BM HHA ACA sis onevercaacrsy carr Fa TA Ay 0%

MASANAOIAA ACT Bay sai use rie D Fe Fa BH!

oF eis AB orace orf ac are: De oa Baa 4H

Wie am wats orga ACH BTA A AAA MTeTSTCATATCAA

(G) sey faca cara Give gatize za m1 wh Fayre epraing Fm

21 am ae X-aq co at fay DI aand Aka AE

amersrctinctace X-cacs fafoat ser X-04 WS sk Ora Tales



396 core aara—iastios ordta

ATS ee Cy ST AT Fe SH ET wa aS emaing
D’ fata am ani X-07 E.M.F, E,, oatéa A «ae D-07

ayy ae S-at E.M.F., E,, A ae Dawa aces faesoredeaia

AMA G1 ASA

E,_ AD, _AD

E-Ap’ 7 2 =_Ap

AD as AD’-03 Cats Taba oR cece rem ara ae E, atm

ree A, ARcee Tey Fa AA |

ok MESS TT omtaigay T|R ATA Sea Tala Tay THA CATA

Sige sags aa M1 ACE UlopE mfaa Sipe-2AcZA CHES

rm cm srintssacs aferet qa, weaq at TEA X cals

2terst Brea Fez |

@iat cam (Standard cell): comcnore’a walote

ca cada E.M.F. ama aay ais ont crm Kata BH!

o& cay E.M.F. afseena aim are erate) | araTate faq

Ceo-yeres-fahrs ye ANAT Aca aifanétta E.M.F.-fatrs

CHaCeS am cer Teca BWaRla Fa ACH aH HN AST CHA

aA ScwcAA Sziofanty cae (Weston’s cadmium cell)!

-E,|\
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Srrewis xe at gam ates wéeh e sia arafetarsn
ATeACPCS Tazye, 3

12°5% Cd(Hg) | 3CdSO,,8H,,O ( aoe gaa), |

cals oasis H orgtey ace teal aa aa et mm ae

faces Tacs Grates eee sTétal-safscar Araces Taw wae

Q-face omce 12'5% asneisay onan oq ace Goce

gayle Gaca ace 3CdSO,, 8H ,O-aa cama = aaica arat

SHAT BUGHAANT ATCT AMPS wae ara] my Sa TA |

eis Bway oraa E.M.F. 20°C Ses 1°0183

core zy ats fudt Gesafaq wc aa E.M.F. 4x10 a

0°0004 cere sca az |

OAs cela ‘ways anivan ca’-e Bad FN a1 ak

cra 4°C Georg aretsara maces Aye FA BAIA SN TAI

oF FIT ATA GCA Byer TH GA OCH CALA TWAT

8Cd5O,, 8H,O-aa cere aren za om ak Creaa Geo

Ye SAS FT 1 2O'C Geos a7 E.M.F. 10186 core t

etfeast creer gerne ie wicra tfaqSa (Free energy
and heat changes in reversible cells): ateqet cama

US Cl araias fafrn Aegis qa, ora “fer covak fagnentter

ASA AH lt BAsIcs ORT MAT FM AAA Cl ciraA Weyara

AAS Taira wear Ces Sir Tasers Aorsiaw aa fagienfscs |

aie caafta E.M.F. E oae cra-lairara acer no araree (F) see

NGM AH, STA cats fagenie aa nFE comyay a eat See
sm cea 4H anaes aai yor 4H=-nFE wal

AATST SICA CHA AA CI BNI CHAS OF AH ANG A 1 APT-

oe Cantos sie a1 ore at aera frqynag emied ECT

ATT | Ba ak gente gm (— AG) versa ate sreera ATA,

ACE GAGA WTA Se POS BMA FCA AMA! BASay

4G=—-nFE eee (1)



398 cets aataa—taatios oréta

of asters free Ses HS AAS Fe MEM ATH,

\ [242] = ne (OB) @)

(oE/aT)p treme Seca Aen E.M.F nam ofaaeerat STH eae

ote E.M.F.-98 Georges an za Ine yeReRTey AeA

Bay |

_ 0(4G) veAG =AH + Tr | (3)

(1), (2) @ (8) a AalteqrAyEa Aaya CA ATER ATA

—nFE=4H -nF TR) | oe (4)

a AH = —-nFE+nF FTF,

=-nF[E-7(2) | 6)

(5) ae mater coca cren arog CH falas Geos cata crea E.M.F.

oa E.M.F.-9% Geo-gres SIN MC CAA Weyer ATs

faigara sin AH fata an ac |

aratatatss Gree AM fata am at ae falar cece

E.M.F. cace was ort Goren AA fata sca cen Cee CA GOTH

mea fae ACER 1 CRG E.M.F cg Gee-qms alesor

aiseora fafa om a, cota E.M.F. vafece farts rr

faterara faiem-orr aiveoe Aide a TA Fn LH |

Seren s Ap | AgCl (#), KCI (ata), He, Cl,(#) | Hg

crcaa falata fafepm-ora 25°C Geom fady sqi 25°C

Caom oF cicaa Slows zr 00455 cord aay ay GeT-

qm 8°38 x 10°* core ate feet «crafatgerid Scere aa |
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as Brae fagcoa aay Taferm,

tare 4=Ag+Cl=AgCl+e

waans +Hg,Cl,+e=Hg+Cl-

aro ore-fafem, Ag +4He,Cl,=AgCl+Heg

eee «AH = — F[E—T@E/T)>) ;
F =06,500 gay ; E=0°0455 come . T= 254273 =298°K

ax (8E/aT)p= + 3°38 x 10TM* core fust "1 aware

AH = — 96,500 [0°0455 — 298 x 3°88 x 107*]

= 5826 cergay 7 aA

= §326/4°2 = 1269 apata |

at5S1 CHA (Concentration cells) 3 aay soaqta cA

Be, ATT Hears cara apaias faim Aas xa mM, fag as

RANG cece BT Racy fag fag ommeda garsay ai |

ot BABI aeraa iaayziges wiansea wat ekasey

araa E.M.F-94 aio sa) Areas Sive-Tacecaay sgrarsaced

WA Sipe Tavacaa MPT OF SAIC] AIA IH Oa BIA AATATILS

qa ona! «= ELM.F.-99 Serie oF ompy vifsastaa acer aehers

ROMs, GF WAT CHAS WPS CAM Aen ant Gran

(i) H, (1 ameaateata )| HCl(c,) : HCl(c,) 1H,

( 1 apeaateata )

CF CATH BATSAI IE

4H, (4-2 ) + H*(c,) = 4H, ( orrans )+ H*(c,)

(ii) H,|HCl(c,)AgCl(#)| Ag| AgCl(#)HCI(c,)IH,

AG Blass”

4H, ( aa )+ HCl (c,)=4H, ( ort + 11Cli(c,) 1

MPS CHa YR AeaI—aaatias (without transference)

@ qaNATigs (with transference)! AW ACA San-T
a7



400 CSS wA—fadtiss ott

ATHTR AKAN T MSTA Sloe AMigs xara way agra falas ona

BIATSA! TA Tt Gocay (ii) ae crate ak oercaat facta asia

CAH GAA-SAA ATW ALLAN APA CHA-TAerAKayw Barsat Ewe

Siveaaaiains fog GAA Aersa we Scar (i) A oraie oF

STAR |

wenafes stipsi cae (Concentration cells without
transference): @& xataa MPS CITA aaTAeT Catray OF

SGAN-SAY AVS ACA GSA a! «TACHA CHRD YN ATS 8

H, (1 unbsateara )| HCI (c,), AgCl (*)| Agi AgCl (4),

HCi(c,)IH, (1 weaaizara )

Cc Gana my Taos) ok CHA aponry yi CAA WaT

esat—

(i) H, (1 seaateata )| HCl(c,), AgCl (#)| Ag

ea (ii) Ag| AgCl (*), HCl (c,)!H, (1 antaatears )

(i) @ (ii) Awa aponte. as ora, (ii) avace (i) ATCT
faoitsera car xztacet (i) 6 (ii) ayer HCl spy ae az!

(i) aya cace ce fates aor, (il) aya Cia STA Tee Tarte Tatrn

WI! LF BG Sive-nara sey (i) Ta orca takers Aca,

4H, (1 aneaa )+ AgCl (*)=HCl(c,)+ Ag

(ii) Tya caverta Talem 24,

Ag +HCl(c,) =AgCl (*)+4H, (1 aay) 1

Gow aterm cart Fac Cre Aa A OU CATA ATATRIAS Talera ZA

a, Tog farcare Bataal A 1 OTT BY VATE NT Se 1 ans

aq sien AgCl a-facar cra care UrAins aa wae] aa ay

HCl wratacea cat (c,) cave 4incea cia (c,) aal zargi-

care wrt nr aca fact Lage omy Sa Brarearnd

ay ina alascas cara aifsaéa eat aa AgCl-o7 afraci

1 xen, Sa Barer ane iazicecaa ca stars
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SU A aeeTE 1 aT By HCl-8 grarsaag was fre o- Freres

MiaTSA TA, Fa anise 6 ore Gaga ge HCl paca mp4

OI FNISS AFA] GF TAM! as a aq HCl ay ae

ora H* 6 oF aq ory Cl-04 ama) | SMe ASS BlATTAA

aca Urine cece S-lace os ort ora Ht wae ee ony Bra

C184) Bas OF Uo- ART H* e Cl” araaa apraiae

fqeq ata ina a-Taecda afaasa (4G) oem ara faa aateat

ATACA 8

AG = (Hir+), — (ae + (Uci-), — (Hei-)s “" (6)

wear 1 aay 2 xarrca Ary ae Glatacea cre THOMTs I

cara aaeda aaias faea wp 6 oe omnia aleHs) 0-037

TU FHS TH,

p= p°+RTina (7)

p-e Romneda a aaine fast am zat ak aileqrs

aaata sare (6) ae AAlsAI cos ATOM ATA,

AG =RTIn 28424. RTIn Gor)s
(Gu+)s (aci-)s

— (an+),(a a eee=Rrin{ge ©
Rs AG = —nFE ae n aeece 1, AR FTA

— (y+), (@c-),—FE=RTIn (Gus),(@er.)«

_RT,,, (au+)(acr-)s ve (9)1 £= fF Mt Coes), (Gada

E=ccma E.M.F. aa F= sre |

ata a @ Ulatatea HCl gacaa 1G AirAe] ACCA a, AAR

a, FH, SRM

a," = (du+),(Gor-)s Fs a,” = (dp+) a(@cr-) 2 °° (10)
2

geome | B= RE inte, = 2A In Os “+ QD)

26



402 COS wrAI—sios sty

(9) @ (11) aya atone orm orem E.M.F. orem ara t

aig ELC] gaeracaa carenret TIPE SC 1G AERTS PMS AKUECT

MM, VY, AR My, Yq TH, TIC (11) Ae AaleI coLs MOM ATA

| E=*f in MsVs eee (12)
MiV1

wyiarrsatia cm (Amalgam cells): «tae com

laters aleroristrs ast arora gio seq Oyaterny Screw ase

ATeTa Stoe-lacway waeda aca fara Crem aA t us Cive-Tacacy

FCAPS ASA AAA ICH 1 SeTeaya,

Zn(Hg) ZnSO, ( wate ) | Zn(Hg)

(@za=@3) (Gzn**) (dz, = G,)

meas orm E.M.F. a6 git ones alraca Soa

inéaety Rema, ace ScwrscHte-tipsi cam (electrode
concentration cell) yen ary |

Cmca Vranas crc taterm Io try

HAS Rerscacw Fs BrACTA sey

Zn(a,) = Zn**(Gzn2+) + 2e

VARS Sersacace YS Sracvq sey

Zn**(dzns+) + 2e = Zn(a,)

ye Baer ay ce Cra-igiem

Zn(a,) = Zn(a,)

we falrm care cre Aree ca ek crm aD cota falem Aa

QTM Wo as MT BY Zn-I H-RTS cars TTaais Sra |

8 Barsacia aay fa a-Taecaa aisaSa (4G) 3a,

AG = (Uzn)e — (zn). =H zn + RT Ina, — Ban ~RTina,

=RT In 2
1
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crm E.M.F. E ea, AG=—-2FE1 zeae

RTE= Fp lng | eee (13)

SMTA CTA AA MT ASAT CH BEST ae

amrA-Te Cia (gas concentration cells): ca ye for

BIC «ZICYTCH MTA cacy yi Acasa Coat em xa, waz

sivetacea HCl 1

(Pt) H, (f,) | HCl ( eet ) | H, (f,) (Pt)

OF BHAA Gay faterm

4-ane 4H,(p,) = Htt+e

wars H*+e = 4H,(p,)

ate falem 4H,(p,) = 4H,(p,) |

SBCs Beef MA ose AAS 6 ST ATT McA TATA ARTS

CHI ATA ca a cacera E.M.F. (£) 2a,

“Pole EE
SMA MTT Tl ATA-MGY CAC CHAMTAT SE Sioe-lqrway WAG

TH ACRE CAA-SAA ACCA IG TN I

vfapxrs| ative facia (Determination of activity

coefficients) : aie aqqqias Myo CA AM AF—

H, (1 améax ) | HCI (c,), AgCl (#)| Ag! AgCl (#),

HCI (c,)|H, (1 ameaz )

a Cad ob cima cia, fect seniia fare at

sents E.M.F. E, wae favtatta E.M.F. —E, ( faoniteera

an am — ioe) za, Seca ma ora EMF. wa

E,-E,: E, sa E, war afer a, a a, WH

Tarts =z I :



“404 cots wina—iatios ota

afer a, at 1 aa, E,-aa ataas E° orn arai E° ay

aq cad E.M.F. aaq airae 11 o® Baya EF, aa a,-08

ofiaacé aerrca E wae a Tey (14) ae AMPA CALF ATER AA,

EE? = —*%! ing (15)

Ai o APHSNATG FACT CATONTA MPS I GAL AG AAS] YMRS y

zn, Sect y=a/m ara t (15) as aaleaca Goatees ant lnm
CAIN BCA MT|M Az,

B42kL lnm—-E°= ~— 2RT ln a = _2RL lnyY
F F m F

(16)

25°C Grey 2'303 RT/F =0°059 xzears,

E+0118 log m-—E°=—-0.118 logy = -::: (17)

E eam afamocary att = E°-at at arace oaca Y faa

eq aa | B° xq ase aipacra wt cada E.M.F. 1 afoay aac

ae m—>O wa y=l ai oe wage E°=E+
0118 log m zai mata E+0°118 log m-aa aaterem

Ta Ven-0% Farstes Bva FeA CATO SPT FN TA Cs CHA

Vn=0 45 ates scr Cl caus Mem AA Sta cece E° ina

Sa a1 | cencea Cage E°-a7 a4 |

TEAAMAS sts cam (Concentration cells with

transference): faced calc xm AF 8

H, (1 wba )| HCl (c,) : HCl (c,) | H, (1 smear )

C, OR cy YS HCl act cena mpy norrs 1 oR YR HAT

TY Os Alea ida Ms! aera qe ater acy sie Aarala

ACA AMI Hl wivene Sea ANCA Aleta. cralatera

Qigete Cipe-qama inive Sloe-lqcersasa Base Wo! aa BAT

wisine cl E.M.F. orem ara, oe Saa-necatt fae (liquid
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junction potential) 7m zai ot aa E.M.F.-nhea
Tatcaa can Tater siearsas farsa 1S fora sy SH

OF STNG Stoves an 4-laes as ory oraqy H* Cust arz wae

Gaaes as amy Baa Ht aecgrcea sea fats wz | ty WAR

t_ aerpcy H* eae Cl” oracaa azaes xen, 41-e cove Ulatncs

t, am oat H* «ae ormive cove 4-facs t_ ora saa Cl”

Basas ATi ser since Ht ora ate Genny xa

(l1-t,) Dt oma oat Sa H* oraaa ate gare

ea Gaiee coce 4Ai-face ¢_ am oar mies care 4i-taee

sistas Cl” sata fate ¢ mt omar Bde as

BAG Sivenarea sagan t_ ara aq HCl orales cove 41-Tacs

RIANBIIS AC |

H, | HCI (c,) HCl (c,)|H

+H, — H* lit + 4H,

oa
t.

Cl- ———

SATALAA BTSAA BOA cacea tna ataerag waiaasa (AG) ara,

AG = t_[(Uu+), — (H+)a] + ¢[Mcr-), —(Hai-)e] +++ (18)

u-ANT Bere Gafys omar amraine fae | AlrASs

a am foies ara cag w= +RTIna wea cacy Sacaa aalteaa

CAF ATSH ATA,

_ | (Gu+),(Aci-)s eee 19AG =t_RTIn (dus), (@cr.). (19)

TS AWPFAG a RA, a* =(dy+)(aci-),

AG =2t—RTIn os. + (20)

esas 169 arise 6 Urine aaa fae) cre E.M.F.

E, xa, AG=—FE,1 Foams

E,=9t. AP In Ss vs (21)



406 CS wWiar—iaaiios ofa

weates faefa (Determination of transport number) $

UMA wane fata sare aq Ae aaa As alot

RSS GA CHA TBA FACS ACA ae AQAalaws Ci NIT FCA

wa E.M.F., E, Moe x4, Sat A GRR TeTMIGs Fa

E.M.F., E,, ace eat EE aa E98 Tt cars AAR fT

t_ fafa anaes Gaara, artes Crt

H, (1 amos )} HCI (a,), AgCl (#)| Ag! AgCl (3),

HCl(a,)|H, (1 anoaa )

on EMF, B= 242 yy,
F a,

ok cara AgCl (%)|AglAgCl (4) agit afacn tHe aZH-

AAgGS CAN ATER ATCA,

H, (1 anbaa )| HCi(a,) : HCl(@,)|H, (1 smeaa )

aq E.M.F.,

E,=2t_ 7 ln 3 !

QUT t_=E,JE om t,=1-t_\

year Ht e Cl” Gear agqnesd fata Sm aca |

Tee Tall FACS ACM ACINAS’ cra-yio ec Cwal Fra faces

RCT A YUH Yas SULA Stra E.M.F. tata Fave Ara |

Saraccat faeq (Liquid junction potential) 3 4%

CUNY BA AACS CA, CHA CHCA ASIA ATIF @ MTT Siye-acaa

BHOe-TICWMCAA AATACAA ACT CHTAAA APH ACA MTFC ARTRiaS

sac] A Saa-Say mca @ E.M.F a7 Gea 2a, Oe

Sarna fasq acai woanncarn frecaa (E,) aay facqre

Sica aso alleay fafa se ara | Taare’ ARCATA Aa ATs s

KCl ( eeftz ) : KCI ( aaa )

CATA ME Cc, Cs

WG HAS a, a,
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GE Bla sive wigs acm coq waaaias Fras ¢, ay

ora K* 4-fws core crates wae t_ am ora Cl” crates cae

d-ince arraiae aq: ¢, @ ¢. aero K* @ Cl” ora

TEAS 1 Gk Basa ser Tray-laecta sfaaéa (AG) ata

fCor TS 8

AG = t,[(Uxt), — (Mx+),]+¢[Ga-).—(a-)s] vee (22)

peat wees an fairs omneda apraige faeq 1 (22) Fe

AMFAT CUCF MANGA ATH,

4G=t,RTIn Gree RTIn (eos (28)

ang AG=—FE,, qoar

= RT ,, (@x+)s RT, (Ga-)s
Ey=—t. ” ant), Gxt 0° F in (Go). (24)
—_ RT (Gx+)s a (aci-),
= Ths in "(a Qx+ ), Fa- -t) 5 In oo
__, RT, Gxt), (Ga-). , RT), (Gei-),
= te EM das). F Gas).

Aci~ -CF NG AAS a-Oa WATT ws TAceA,

RT n?2 RT 128

“aayRP as + (96)
=(t.— _+,)* 7 Lin 3 ve (26)

a

CAMA [IST LATHE GAT] aras acy S) farsa Sara Maw

@ BNGIACTA TSALCSA Series TIAA GAT |

cca Saraecatsa faa (Elimination of liquid

junction) 3 Garsa Aca wT arse SaecaN Tecan

Cet am! akon we kereues wails AS MN Fr CTY



408 ahs aeraa—iaftiow otra

OM Serr MIS FN art a ong aren-sda crie-areta oar

am cod ani osbernca aera onsen = (agar-

agar)-0% Geta FA AIA FN AAI SF GPA GF A. SIM

ence, fey sre amt oa cela TS xa ae! «ek caia-areta

omedgian. Steeniaaet a TENA wera BIC fog ata oT, CA

KCl, NH,Cl, NH,NO, aets am sal aa wet

VAFiot VTPECSS oF cola walaqat eal yaa AIF IFT

SIA CHAT CF SAT wt COLT STS] Sal ZAl AHA,

POAMAA MSTA CHA TIT Ms ay oF aera ye ans giv

Rerscdces wc ace Sa eal «Gk UTg E.M.F. seer
oa E.M.F. aca asaaiee oraa E.M.F. 1 arerate frerera

AACA HACIA CHA CASTS TMSCUG AIM CAIN FA A, Wy MeSta

OT 6 HMBG waar acy falema wear wgaia AgCl aise

RC | CAGA MT AI MBH | MCAT CART MIICAG (salt

bridge) am 2471 KCl 7 NH,NO,-0m Frye pace

Aare NacAG Coat SN AH! CTPA ACT GatyS Bory aa

onrnaca (K* «Cl a NH,* «ae NO,”) cn ara aaa

zeman Sox aaa fanate farses giv wav AFT AA Ways Az I

OT VA CAAA ASIA AA faqias TF 1

wamaccatt faeq face (Determination of liquid
junction potential): a8 cacta qnatias ( SaeTARCaIT

qlee ) upg E.M.F. E, agaastgo wag E.M.F. £, aa

Sramacaa Seq L, cH,

E,=E+E,

a E,=E£,-E oes (27)

E, ex E ata cera E, tata sn aa |

erate §6faeq (Standard potentials): crfafra

DATS TAL MATPATCAA «acSsa Aleraw 1 aca, c@ E.M.F.

eM Wa, Vs 2 crea eatd Siyotrs aq (standard

E.M.F.) an ey ote ot E.M.F ce E° an fsige om aa!
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OTe ATER craiatraa te alrecar ofxasace era fe z-iee
oataaéq (4G°) ae an ate craiqiem neqteaa an n Sa

SiorvSer wary ex, Stara AG’ = —nFE° sat aera fafem

ATS AMSA COB BAN Bia

~AG°=RTInK + (28)

K crataieara araeay tears

nFE°=RTInK ore (29)

a alq Alera ACH TA ae 1 BACGA Ge CHeafafera Vie =H,

aA+bB+::: 2 lL+mM+---

wrecat faiem arern oltsaa aya Tana ziase staaéq (4G)

Bq Tata TS 8

t mTM ...

—4G=RTInK - RTIn 24,
Qa Qs

a nFE =nFE°— Ont —

_ pe RT), arian” -:: -aire E=E yao - (30)
(30) ae asileay ca cara cava E.M.F.-08 aa areas alsa t

Qy, Qu, Qa, Ap, °*° ASS L, M, A, B, eee ASS ARTA BIY

AlPAST |

ania a E.M.F., E°, cratateraa areacea Aen

FHSS 1 ATMIVIS Boy @ aera lafeara Ara eIsaCAT DYN,

adie InK wey @ aera farsa xa wares aeiiaqe

facet (InK=Ink,—Ink,)\ o& Fas E°-cee git atta

facarnee fear crac aa, ade E°=E,°-E,°: E,° ax
E,° awe frais 6 oats keanscioaas airs catropps

Ra | ae Brorecire-fafrara cece (30) ae aateacat aheaT

SMMCFS TSUN STA BWA GSM AA! TATE



410 Cae zwia—iatiss tA

E=(z,°-* -_RT p &lna,TM}

fee RT Elna.) (81)
a, OR 1. torechen tate CRU acaren aterae ater,
nm, 98 n, falar Benaersrat omeda By TN STAM |

orm a E.M.F. E-ce xis Scactcea an y’oren ort

am wa, adie E=E,—E,1 EF, aa E, (81) a where

THUS BTS arteecea ALM QlOY LOATH, ATA CHU Cl CHT
SOMFURICEA CRU

RT
E, = F,° AE a Ina," vee (32)

E, wa Screcinea fees, E,° ora anne fees, a, falerara. ae

WTS MMATLSA AAS] wan, Mas ods Bp 7
SATA | PHGST Jey ACASTUNTG-Falerary Sears MaTaCAA

acores Alrae 1 ax, Sar EL, =E,° 1

Cuieads H, (1 anew) | HCl (c) AgCl (@) | Ag

crafea E.M.F. as oa 2cerecdroacaa ireraa olteae fade aa 1

cm fafem: 4H, + AgCl (®)=H*+Cl + Ag (a)

( QS Byracwa sey )

Sieg omieda Airnore 1 am ax as oref cae HH, omer

APASTA AAI VIS STH BILTA Fa SCT! =«=«—«- UATE

E=E°—*2 Qy+ @c-

P Hs

= Fo —~*- eT Qy+Ocl- (°.° Pu, = 1)
ln

(33)

Gu+Olas E=(E%s,,2+— E° ag, ag0,0-) — 5 ln Out



CNS TANT 411

=(E°x,. H+ SF in 3 GH+ 7; - (Ee Ag, AgCl, Cl-

RT ny Ga),
~ F ” GaeGcr- (34)

ASA Yue rev scaTS-fqTVSq 204,

— 70 _RT _Gu+
Fug, n+= Eu, w+ B ln au,t

oO x
=F Hs, Ht TM ln rae

= F's, ar Af ln dy+ see (35)

G8 Eng agoca- =F ° ag, age, ci- -o i at der

= Ei ag, AgCl, Cl- -e ln a

= FE ag, agcl, Cl- +Af Inda- <-> (86)

ATATATSTA AeqTscaCwA Tefen TH,

faeniae Bay = alas Bae + ne

qoars Scrscarcea freq E ara,

—. [7° RT [ SNAG WTR) ] eee 37
E=B-* ‘nT ieentae aaa] (37)

[ ) steam faces 1 | Saran,

(4) M|M* acecarwa faiem za Mz M""* +ne

— po—KL 4, Gu vee 38

M af aia oa, cy =1 EA! Crra

E=F°~5L tn ayn + (89)
nF



412 Corse AAMA— aioe M14Tz

(ii) HgiHe,Cl, (#), Cl” aerecicea fair aa at
BPUTACST Sel}

Hg+Cl- = 4 Hg,Cl, (#)+e

E=E?—¥E jy Steno
ay,4c1-

=E°+%f ln Qu, Aci- .

loge Sacra Alerese 1 wz! | SAT

RT |
E=E°+ “7B ln do- vee a (40)

(itz) (Pt) Sn** | Sn** 2cerecacwa faterm 21,

Sn** 2 Sn‘* + 2e

—_ o RT Qgns+
E=E OF ln Fosse

2'303RT/F atatta aa 25°C (298°K) Geer oat

ate Bt aan face oF aq fons em zat F=96500

yay zema R-oq WA WAS BA cemgay, We FT ay

( =8'314 qq) | aiaioa oss Era COTE |

2°303RT _2°303 X 8'314 x 298 _ ..
en 96500 =0'°059 cere |

Scracete-fawa cece Cacera EMF. facia s (x) oniacaer

crea cea [Zn| ZnSO, aelx : CuSO, waite! Cu]

ScaaeaG-fakerm EC,

xs Zn = Zn** + Qe ;

(41)

Fan, Znat+ = Fan, Zns+ ~~ x ln Agnat

wazes Cu? +% 2 Cu ;

~~ Eon, Cust = FE on, Cust + x Indous+



CUGS AHH 413

oreaa E.M.F.,

E = Eon, Zo2+ TM Fou. cus+

= E* n, 2n3 — E° a+ RP Gune+( Zn, Znat Cu, Cu ) OF ln Bours

o RT a= f° =. “~Zn1t

QF in Qcuat |

O5°C Seem E= Eo — 2059 jo, Gans |
2 Acus+

(i) Ag | AgCl (#), KCI ( ae ), He, Cl, (#) | Hg
cara cata ic Scaracced Taoq aa,

Fag, ager, ci- =E ag AgCl, ci- + Ar n Qci-

ag — Fug. ug.Cls. ca-= — Fue. HgsCle, a — In da-

cada E.M.F.

E=E ag. AgCl, Cl- — E ° ig, Hg,Cly, Cl~
= F° = HIF 1

qatstens Ag+4Hg,Cl,=AgCl+Hg zeman was

Taipan VeTaVisat shaq e Saar mnieiaCAa acerea alee 1

zema, «& oad E.M.F. wae oF |

(iii) Zn | ZnCl, (aes), HCl ( ata ), AgCl (#) | Ag

CAAA CHCA

E= Een, Zn2+ EE ng, AgCl, Cl- — ae ln Gz52+

_ Ml nN Qc-

= E° -< ln AgntAci-

qmiatem: Zn+2AgCl=Zn"*+2Ag+2Cr |

Zn, AgCl wae Ag afar Zena wera acEKsa Aleraw 1 |



414 core win—tadise dts

yea ae ae CCM Vcwechtow feceq
Rertifefes wale aca cuca EM. |

el@cutcws Scrschs s akcwcea Serecire x :

(Pt)H, | H*1

scree faiem s 4H, @H*+e 1

° RT +
Ene, w= Hes at Fn Bin

EMF. cecera etate feria etecpicea Scmsckices ciate
faeces (E’n., n+) YD AN SAL RENE MEA Ure

SISA! ACH, }

Fug, ut = a " baat

ARAMA WTA Ait 1 ObaAieATA HIE TCS, STATA

Fugat= -* Ina,y+= _— aSORe log Qy+

=*S0RT pH [ts —log dys= PH]

(42)

95°C UF, Eug,u+ = 0°059pH cee (43)

Gricen Scmecete (Reference electrodes) :
1. sptcmicae VcerscRte (The calomel electrodes) :

falas Geo ca Baader aor sree ae He Berea wcs

oss a BeowcRT AcersceA AT ATlge sca Al casa

E.M.F, ace cai fg wacercera mma eras Cost em

OA CAA SAMA AAT FN MiP Be TeAtA, WA

BBG ABCA AMES WIA PM TA Aca Acs

FT aay cores Bcerscacwa faweq fais Geo wer case

fafa Sm ee ak acre crete Beersciicor ace ATs

WIS TA Beene Arve! oF Ras Mela aaa |



Cites wiry 415

ace ane Hye | HgCl, (+) KCI ( aefta ) 1 KCl gacert mpces

Org fete aca for vaca sneencne Borers tet em art

Oni BA aS Tee Arete, adie scenes Rcorscls

ar oA srry Bret: Ag AgCl (s), Cl

RAPUNCSA ALT ATS’ Wa cae aa feoq wa BRIA BT

OFC Gear o& for waa sien Boredtews freraa

TAAAA Mey MSA AH’ MT CoM rem a1 t=Sew °C 1

fea 9°3. oF otatcaa witrertcan Wcerachis

Hg|Heg,Cl, (#), OINKCI -—0'3338+0'00007(t — 25)

Hg | Hg,Cl, (#), 1ONKCI —0'2800+0'00024(t — 25)

Hg|Hg,Cl, (#), ae KCl —0°2415 +0°00076(¢ — 25)

OT WA SHS YUE Hacer Fa colar Bereuicw7 | Ay

Atacrat cH at Rese Bee FN Bal fay Fors

Bcracins Qwdt Sm wee ate ee KCl-crg aaa Sea waar

ACA TAAL FA AST TA AC AMS SIMCHA AMFTUTGS THe

TAS TH |

sircenerat Breede Costa ay Tate orpion "la TAS AH

CE 1 HACE Vey ATS LA ALS AACA ces CIA Siye-Tacway



416 cets winea—taiiise ore

KCl ga at 1 ASS OM! «ARS Wel 6 sMieeaT

Nee age Gem acted! Aaieoa Grae waleoiny 7

GQNTRS aq Big fact aac oA Gag Taleo

Grnee ayizetes 1 rem Sem | Aca eA ATA ATA

arétal aren 241) Gra Grea are Fa ASA, Talsear GING @

KCl gar oe ate orang acm orators KCl aaa aa of em

RAR Ma crac tows eR aeT Fae Mika onda

ARC CASS ALAIN BIT SN aa Tsers Ba Aas

ACN AIS FN AIS insa sea Baw Baris spied

Sra sae as mda we, War Faye T aie

AAT TCM ATIC ATH BA RTPCHCGA AeA FS" Fa ACA NCS |

2. faneta- fares criatee Scerecets (Silver -
silver chloride’ electrode): Ag|AgCl (), KCl

( qelty )s Surile are oS Brae sare aS ATE |
ALTA Fis Cale MmibAICTA ATS aT Sealy Gara frerercay acer

QCA SH MICACUPATANaCoA Sive-faceraa Gora! wsraaqy HCl-az

Wive-larsaca aes Bcane Tacs aWeara sea scale THerTecaa

ares fea cara atts FN Bl GANT As ATA

SNS NPC CHART AA LiacH Crem BAI ok creas

E° wa Calas orate ate sr mem ci, 2C Ceo

— 0°2224 cores |

3. wteces ScwmecHts (Sulphate reference elec-
trodes): Arecee gaa face odbel-inabera en facgre Bcerecitr©

qiocs caPaA erect fect aaa Fal ACH ace! fas

Cores 2iaiiets 25°C Gao wcrgq oa faeq crem se 2

Pb(Hg)| PbSO, (#), SO," ( wets) E°= +0°3505 cor’

Hg|Hg¢g,SO, (*), SO," (ata) E°=—06141 core!

arate fawa fifa fates erg an eremga oma Seerecie
fares fade inéa Sea A TS 1 Bares apiog Serz t



SNS Arr 417

aif TEI Oy MFG SRG HA OEM ATA A BATT VTe FHS

facies <x, Sac faa Te Sarcaeia ase ot oat oa

AST FA |

Zn| ZnCl, ( caremtate m ), AgCl (s)| Ag |

2 VraTCoA Se cHeatEM ca,

Zn (#)+ 2AgCl (F) =2Ag (%) + Zn** +2Cl”

onaa E.M.F. E xa,

o RT 9E=E — oF In Qgn*tAc- eee (44)

Sigcaa AlPASTAIRCS 1 AM Scare |

catyse ators E° fafa om aq ( agnafas ape cas

E.M.F. afar an algae oye fafa ava): «® EF

Zn, Zn** eas Ag, AgCl, Cl” Sceracinoacaa E°-atera orrefay

25°C Ges Ag, AgCl, Cl°-aq E°= —0°2224 cordi a

Wa Wea ea 25°C Geom Zn, Zn** Rcaacdiwa aaa fae

E* fata en aa |

song, facear, cava, Tease aster ar freq fata sn aA

fated AS Git Baala Bea | Alfs aerS Seca aes atom aA!

M|MSO, ( anentate m ), PbSO, (*)| Pb

O3R M!IMSO, ( aremfait m ), He,SO,|Hg!

Sain MER aera act fatem wat akan Goce

waters ot smpaspaa E° fata em aa ATaTaS Tale TEA

SMNATANT WAT FN A, FA ayia acaa Area antors ietrw

GOT | GETS) rata aye fara cereite stares orb FN TH Ok

Para MATIC AIA BA eTga sar ised lata Fal ATH I

Ta

Na |Zegeeniace gites Nal |0°206% Na(Hg)

25°C Sacra o% crea E.M.F. + 08449 come was 8 E.M.F.

Nal gacsa supcwa Gora fasta an) Gog cmisiemis cey

27



418 cots wira—iaaiios ort

cozaar 4-ine cove Craters Na-a9 great, citer at E.M.F.

AIA Tl TACHA aPISA Socae Troster az |

25°C Geo face cratoa E.M.F. + 2°1582 core 1

0°206% Na(Hg)| NaCl (1°022m), Hg,Cl, (=) |Hgt

ONCATS’ Yio CALA CATAITA Algw ( iss )

Na| NaCl (1°022m), Hg,Cl,(#)| Hg

25°C Geos caveat E.M.F. aca +3°0031° core | cratatem er,

Na(#) + 4Hg,Cl,(#) = Hg (6) + Na*+Cl-

( OF TATA Say ) 1

gear ora E.M.F., EF aa,

E=EF° —<- IN Qya+ Aci-

= F°—0'059 log a’, a= AiFASI

= EF’ —0°118 log m—0°118 log Y,

Y= NG AFAS] Ys |

NaCl gacra careamnfats m=1'022 1 ot cremiaivrs ao Y tae

aa aq feos Gord ae CHS TIN CHCA WARIA Bea E° orem aa

+ 2°9826 cers | NaCl-aa @ pce aicencaa Scerecicws Ear

—0°2680 xeata, 25°C Geom Na, Nat 2raeaioa E°-aa

atq +2°7146 cores |

Daly TE MHA CHA CAAACAA-ATige CHA WIA Fal VA |

fate waists fants amma wsige-ara faocaa wait citer

(1°9) a ofas cem zai aies kraecironscea faterara

ATMA APTS Let

faettae wag == oss BTS] + nm Beerae |

esa oF fasas etaty ata faeq (standard oxidation

potential) wm zai fants fafeaa crea, wee Scerecdtocs

TanMtoera VIA Fact ca eam Seq mem aa, ey etate

fantae faeq (stnadard reduction potential) qn ga | {wa

amr era fqeq== — ae faeraa tre |



am eas faeq omits antas zara sare facet BCT I

gam aa faer ae cat Gra oe eins rem Be Are, edie

ce mag Sree ireras Tracy ster ara Taerdteerea ara are ara

fqet AS BT Gla Silas Zaq aa Se sa, oefte Gra faantaw

OLA BI.aIM aay fasatatey
amardag Sas Tes Fe sas ca! Awws ge fates

omiedsy WY Taq TPM Al Sey Aa aa ara faoq arose

SAA WIS] BCTBPS ca 1

CGS Wray 419

cat cad omg faaras fama cae unas aTas fences ster Bra 1

WNas] 91. BHC Geora aa aaa faea, E°

aa

BUASCHNS fatem

Li, Lit Li > Lit+e

K, Kt K —- Kt+e

Na, Na* Na ~ Nat+e

Zn, Zn?t Zn —> Zn*+-+2e

Fe, Fe?+ Fe — Fett +2e

Cd, Cd?* Cd — Cd*++2¢

Co, Co*t Co ~» Co*t+2¢

Ni, Ni?+ Ni — Ni?++2e

Sn, Sn?+ Sn — Sn*++2e

Pb, Pb*+ Pb -> Pb*t+2e

H,, H+ 3H, > Ht+e

Cu, Cut Cu — Cu®t+ 2e

Ag, Agt Ag —~ Agt+e

Hg, Hg,** Hg > $Hg,’t+e

H,, OH” 43H,+OH- > H,O+e

O,, OH- 20H- + 30,4+H,0+2¢

Cl, (Mi), Cl- Cl- — 4Cl, +e
Br, (8), Br- Br- — $Br,+e

I, (#), I- I- > dI,+e

Ag, AgCl (4), Cl-

Ag, AgBr (#), Br-

Ag, Agl (@), I-

Hg, Hg,Cl, (4), Cl-

Ag, Hg,SO, (#), SO, =

Ag+Cl- — AgCl (4) +e

Ag+Br- — AgBr (¥)+e

Ag+I- -Agl (4) +e

Hg+Cl- > $Hg.Cl, (4) +e

2Hg+SO0,*~ —» Hg,50,(#)+2e

E° cre
——

+3°024

+2'°924

+2°714

+0°761

+0°441

+ 0°402

+0283

+ 0°236

+0140

+0126

+0°000

—0°340

—0°799

—0'799

+0°828

—0°401

— 1°358

~-1°066

— 0°536

~0:2224

-0°0711

+0°1522

— 0°2680

— 0°6141



420 Gate aaA—THties orate

Screchts ecan Serer stad: aes eq oH ©
RABITA AMA A FA LCA ACH AGCH SAT COMies

TST MAM MAA Toe mise AAC SCT ATH! FUT ATES

Srarsicra Sines aot Oa cy ReIee BA SA GT AM CUT

Ie ‘Kat Gq’ (solution tension) wait! wt GAA IA Cots

Sens CH, a as sets wi mes Sitges aivine

Resta adhes orate cigetatos Iq AM MIPS FAI Ae!

Fe ANSS MN BRAATT TESA Belsiia acw aay ase

Sive-fasaq (electrical double layer) FS ZAl BWaancye aly

CT AQF BA BAAANGsS BAC A SA, CAA AI cars

AM MST OAT MHS AlgS Hl GAT TH BMS GC

RA | A BT MENS 1 MIMS BAI BaCTA TRS BAM

MMAR oF 1 MEysa Bearsihe oA maiss oFh-E

Oe Otis Cige-laeq FS zal Te T OF Clye-lewraa faess

xa Berscdwd tes 1

SANG APA YSAOT G STA Sarai AIA WA cl SiGe-

fear aoe AF Ol TSA ye GAT aralatre fear va feat

AG ORT WA FA BH1 oC Gh frm TA aMQys cacy mM

OAT AAC TT AA FA CLS AA BAKA MGAS Brgy t

ar way ca feraa ara cat aca, cmd fem cate acai ate

AN MAAT BIC NACA AA CAT FA, SAAT MS YS SCI WIS

OF FAA AMY MHA Bertie fans Acs AN GAR t

Taras ferart Sta cat RCT ATES ACT MATS aR TPAC

STRIFE AIC AAT TITS sq BM GA! aerq oiye-

TewT TSS Al BMMSA CHAS FF Bra ACATSH |

Qcmacais faea eo cuafafarata atareas (Electrode
potential and the equilibrium constant of the cell

reaction) $ cre Ae Ave A, CTA Cate Cretistepara ATA

way (K) 6 oa 2a E.M.F. E°-0% ace attt ai Bree |

a8 FIs Tem Ae (29) ae aller cas s

E°= x InK (46)



ONS AATHy 421

__"FE* vee
a log K = x a08RT (46)

° — 2E _ eon, 7 -O5°C ewe log K= "2 =16-96nB (47)

cata cate E° ora Scerecdroacaa ate faoraa ateniates vais

TH! cae Bars E°-aa ceva oray E° font en

aa OA PTS caalaterara aaeas (K) fora en aal cw

CMACAM CHAT AA ATF 8

Zn| ZnSO, ( wala); CuSO, ( aefta )| Cu

2 BTACoA Be CAAA Al

Zn+Cu** & Zn**+Cu

aTawIe K= (2 za'tdou _ (az)
Qzn AUcu*tie \Acu'tle

sq Zn 6 Cu-aa afeael 1 was Bae ¢ ANTH Tacs |

CAAA

E’= B25, Znat — BE’ cu, Cust

= +0°761 —(-—0°340)

= +1°101 core (25°C Geos ) 1

yea log K=16°95x2x1°101 =37'33

K=2°138 x 10°" t

wee, (222 = 2°138 x 10°" =~ (Ge
Acuat Cu,t+/¢

ATAtsey OB MA CUS Cr ae ca Zn** @ Cu*” Ba

aranaeta Zn** ora araca Cu** oraca 10°" qa cart am

ae oan gata Cu®t oraaa ofan fafa a mt ate

Cu?t oracaa gata Zn cart FM RA Sarr arMsE clears

win asa Zn wane Cu** aaa afouiors Sats Bsc |

face Zn** oaa fama ates zea ae Cu ane sont

ATATS TCH MAPHY ACI |!



429 cores TM atios eT

ALTATSIA Po APA Ts Ara aes faeq cater CHR ase Borg

Ter Bercy gi ateatre saai L°-aeaa onde ae cate

aq SVT ok afogrrcay ataa cai aq | STSas aT ( |TA )
FIST SOY COLT CH MGA ASS TATA AIS FS TH CIM ANA |

ACTS AUMTISTTS ME AAT AVA AGH FAM afwuiys sara

ALIS ar faea cers IT sont Tacs MTEARRCe TlacH coe
@ cet mem aa, ore zm za Sets cath (electro-

motive series)! Zacymeate oF orig vase sq ATA |

am frecta Sine cece crn ara ware E° sraiahas ase

mez H* orem afearm vaca, fag atte fa watgw
ares Eo aaah apa aay aloe wer agi we

way fog fag ang oNiAG care Aare MT Sema save

MCA MAR BA THE ATG G1 AT TH I

UTIs! aren fay (Determination of solubility
Product): wory gain aaa a BAC OA Afeaeta

AS YEA KIS BTL OF KIRAF HGS Qa AI

MTS] yr cetera ine Ceo wisi ca AgCl-aq

CH BITS] Yrwet (K,) 202,

K, =GagtAqr = CagtCa- es (48)
PbCl,-a7 Crd, K,= App4+Aq)-" = CppatCoi~ > see (49)

amy MA «tit query gag aq vas NaA «aie gay

CATTORTT Bq FH, Sava M| MA (4), NaA ( ae ) Berecie

Coal Sn AA Breer Brrscices Aen ae ser A Cea

E.M.F. E wae ora cove Scaecirewa aed Ex wa a- fata a

ext M|MA (#) NaA ( eex) aceacines freq oem

aa faa aalteaa ayaa s

Ey a, a-=E’y ua, + In da- (50)
o8 Rcrscirecs M* arcaat wets aferet seq sare,

Ey. ue = B°y ut In Gyut "ee (51)



CSS Airey 498

n em Rearecarw-Taieray Seony Sereda | Ey wt GT MATH
oa Ev w+ Grae Soca Tarte peat aye foe ea ata | AW

CAAT ATPASE GyinA AT I Gen sal Weare K,
(=ayta,-) THR Fa AMA |

AgCl-om gran yerret fafa a ar facsa ona E.M.F.

fata Sea |

Ci, (om. ) (1 ona )| HCI ( eet ), AgCl (#)! Ag

OS PTAA Se creases s

AgCl (#) =Ag+4Cl, (1 anvaa ) |

AgCl (#) gates AgCl-az aecy araregra eee 1 BHAA

AgCl (#)@Ag*+ Cl =Ag+4Cl, (1 waa )

(gites AgCl a facies agra ere 1) rma E.M.F. aca,

E=E RI ln FQnederst
F Qagtdci-

=E°+*S In One+Gcl-

=E°+ In K, eee (52)

FIt41 as,=1, Gcig=Po,g=l wg GapQa-=K,= iw

qrea i E°-arq oem ara Cl, Cl ae Ag, AgCl, Cl” &cre-

Groasa E°-araa fara ccet E aflame qoare

K, tata em aca |

fasriac-orias face = cae faea

( Redox Potential )

faertae-atael ScHSTHG sok cla Rerscee ce aca

st urd, fon fox aiaersca, qe a1 BACH Hse

ME PA 6 MAMA MFT AA HAL MACHT CAAT

CMNACSA ACHE LA) VSioencacna ay wa aAMalesraert axis

MATA SA T1 1S OF FAcA Tea Vers frais A TH, CAT



424 cos wTAI—iasies vst

Pt|Fe**, Fe 7 Pt}Mn**, MnO, , H* sete 1 «8 sacra

Screcaiea fate xa facor aw 8

Fe**a Fe**+¢e

a Mn**+4H,O @MnO, +8H*+ 5e, ats |

afecea ara ae | eelte aTeTas Tate xr,

fqatias UITe = aTias BAM + He |

Wome oF vaca Fcasccvd faea (EL) ara,

RT ,, (attae wag ] an)
ry —

E-E TR” tigate aag i
E*° = gate faetas-era TAS 1

ale GES ACPA Ge BATA TWA Ay alos ex, aay

Fe**|Fe**, Sn**|Sn‘* agts, fretiae 6 afae weure ora

FiFAS] ZA AMPH a, 6 a, are Bersdrw-falerma wer Geory

SUMPAT ALAN 1 TA, SAA

= f° — RL jy, Oe LeE=E aE ne (53)

aiq oes TaAa ye ayt ame, cam Fe(CN),‘,

Fe (CN),°", Sracet Scascaie faim xa,

Fe(CN),*” = Fe(CN),* +e

ACTH

BE =E°— FE jn Sracme vs (BA)
A¥Fe(CN) 6

ale tS AG BUA 6 HAT ACF aay Bi wTIq

ced ax, aa Mn**, MnO, , H*, oracea Screcto-faferm

Rc,

Mn**t +4H,.O =MnO,” + 8H* + 5e

_ o RT Qyno0 -Oy+°

ama B= Ea It x08 |
— pe RT, dyno4-Gnt® eesQu,.0=1xena, E=E gp in Que (55)
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woryin causa Rersdine fog fog sidq ome fafraa ae
GAL CA

Mn** +2H,O @ MnO, (4) +4H* +e

QUE E=E'-22 In, CEH
Omn?+

H,O «ag MnO, -a7 aixere 1 4m aca |

AAG BITS MAFAFIA CATH STAHSUCGT ATaTA BIE |

ais Tater 2cereraices ceca E°-ara fate a |

atate faertac-ertaey fase face (Determination of

standard redox potential) :

(56)

Orca

Gon Scaticwa Tasq qerae

CARTHA BHAGAT ALA FS SA TIM A FAC Salye Baca

TASiAS G6 SlAS UPAlsA Aterasl arn wswer, & Braecirewa E°-aA

fate SN AH « AlepTera wiazaws pw Wasa Bacay,

aE c.

wile] 92. arate faeran-artaa fasq (25°C)

SCAFTUTG fatem arate TaSq

Co*t, Cot Co3t =» Co®t+e —1'82 cote

Pb*+, Ph*+ Pp?+ — Pbh4++2e -1:75

Ce®+, Cet+ Cet > Ce‘t+e ~ 1°61

Mn*+, MnO,-, H+ Mn**+4H,O -> MnO,-+8H*+5e | —1'52

Ti+, T1*+ Tit > Tl*++2¢ ~ 1:22

Hg,*+, Hg*+ Hg,*+ > 2Hg** +2e —0:906

Fe*t, Fe*+ Fe?t —» Fe*+-+e —0°783

Fe (CN),‘-, Fe(CN),*- | Fe(CN).‘~ -> Fe(CN).*" +e ~ 0°356

Cut, Cu*t Cut = Cu*t+e —0'16

Sn*+, Sn‘+ Sn?+ => Sn‘*++2e¢ -0°15

Cr2t =» Crét+e +0°41Cr*+, Cré+



426 cots zirma—fadiise ordtz

C, OR c, AMET Fenias 6 Hias STHTA MT! Cc, IC, AANA

waters AEeet fate em sai yore E°-aa found em aat

faq 0% aq E°-09 ass MA AT! HA FA CU TATACATA

we, aay FT BAT ae AeA yreece 1 sat TA

lisse cit aa Aleae yuecsa aceae aera L°-scra Ga

APES A I

Aipve yorcea aera E’-aa fader ay Teae-acece

atare alas ayaa Ba) ea) «(9°2) ae Clee sosgia UR

Scersuiicws art faeT rem Ear |

fesafafes BYeceta (Potentiometric titrations) ¢
fqogtatos Gorey Aras Tor cacita GAs Fa ays (i) SaseH Ay

fairara cea, (ii) arae-faaray falar ceca, aae (iii) wmtAT-

Sad (PAA CHA 1 CA MANE CTATAD Fal AVA SIA AAA aio

menage Rarer Coat sm aN ok AeqrewHwecy FNC TH

CAS CH CICA RCTSUTCUA ACN FSF Bea FA caceta E.M.F.

TI AN AI SA cars Rrarsrdiwica Trey freq fart FN za!

BAGG CAT SN ZA Hey ofa ( afoaca ) wae Fcrsaire-Taeraa

AAT MH FA Tl BASIS MST AcswHMA Sy AAAS

CAVA NPY, CT AAU VAG Fa Aca, Sra sHCeA HOY T STA

Cit VSM LA 1

(i) wasceprte fafepals xm are, AgNO, gare KCl nat

Gin Gas em acai fates oraocad AgNO, aaa alo once

Gem er ak ga eats freercay wTS oreie frateers Bra

Ag, AgNO, &euire oat en xa 8 Beasties Tres a2,

Fag. Agt = Fag, Agt— ie ln Gagt

SE" ag, ngt~ ln CAgt

O5°C Gears Evag agt= —O'799 CORE! Fou 2 Seer
Bag, agt = — 0°799 —0°059 log cage vee (58)
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eracaey faim zr,

AgNO,+KCl=AgCl |] +KNO,

KCI art sara ser AgCl aesitey aca, BC ca.+ SCT AT |

4] AF, PHC Cage =N/101 wore Eng age= —0°740 Core

SATA CIACH CAT CHT BCA Cag+ = N/100 aa, Eng age = —0°681

core Z| | ware AOR AGC sashey ace araca serra E-aa

SST MCS MHC] | aeray fay olor xara oa BA BeascHwNT

qa li fsg KCl cat sara wt aa Reece oa

AE /AV—

fia 94. froafifos BiScHeta fou 95. faoafafos Src

( Byscerty ) ( Syscaet4 )

Ag, AgCl, KCl, aa E°-a1a 25°C teers —0°2224 Core

aa ag fast oem ata Tatoa wiles MPAA,

Fag, AgCl, Cl- = 0°2224 + 0°059 log Cci- ore (59)

(58) was (59) ae walter Geren Face Oren ATCA CY aeerarey Targa fox

SIN 8 MCT STHSUTG-laerad GIbsCTA aiaTST TI —AM ATT

faeraa Berea TS 1 ok Bemecaa Tatas Te geval Taey |

CSTE CT wa A Cadet enaiss SA BRE

ofaata (dE) ca iqeg-otaer OC GTA AT Ye FA TH, ee amales



498 cers wia—laaies fra

sa dE/dV aa art wad Bars Zara Hern een dE /dV -93

WAS WS My a wey faye oF MWA BA Aaies |

GE /dV -ce Fe veircva faolew Bret BA A TA ASM AA Sta

AULA lays ser ererayey Tay |

(ii) @tae-faertae fafarai s xn ars, onze FeSO, wane

K,Cr,O, #9 am Gas em aca | FeSO, sane ait ates

aca STA sea aio Pt ora Glaca ScersuaTwe Cost sa zai ak

SarCHOLs AsS CHET RTSCOOA AT TS SN Tl ANA
K,Cr,O, 839 at In Fa BA ae ateara Arersuicws fasq

fafa Fa SH | aales care amray faeza foe 4 ore Scerscawie

ga Pt|Fe**, Fe®* 1 at Scnquiwa E°-a 25°C Geer — 0°78

Core | anraey Taya oa Bcacdwa miata aca! CHCA Bcere-

aw aca Pt|Cr**, Cr,O,*°, H* a B’-aa 25°C Gao — 1°2

CSG 1 ASTISS a Braprstwe-ifagsq ca qeTs yowa caw yRrs

Reracbiw-iqwraa Fxe "faa ars | Scrsudte-faeq E-ze Heads
araey caraisa wan dE |dV-V caraion cece oda ara errr faay

Tafa BN Az |

(ii) wpfau-pige fafam: cx onines Geae sm
AAT, STA AA SACU NTA we Wa Uo AecyTCRN BcAs-

are sat em zai ok Beaders scence Arrscdesa Heer

TS Bea Af ial Coat SH AA |

(Pt) H, (1 onems )| Ht ( gas) = ances Berar

25°C Gro, 4k cree Aaa CA, AACETCRAT AeeTsCaTTwA faSa

AMS AAA ACoA AVPA WMATA 8 |

Exu,, xt=0059PH |

yoats AF cacera E.M.F. E aca,

E= Eu; Bt Fanence

= £95 + 0'0599H oe (60)

se re Earner at wart) ey crea E.M.F. eae
pH-94 Gorm faéeia: pH-09 waigasra ven act E-ate
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oaTeT WA | TS WITS CAT BAI Ara, AeA PH ek aie one

a wag E-e ae oma seats pH gies ara ya ata

rena L979 ae ya cai aca a enna fara fe Oren 6 MT

E-aera aces taare onday ares aa ar L-ge oReoa eA

arnt B-Cerer cre oma fagrs acer Oart-aTawAy orem

aa | amme tega ona pH ataa ude E giea aa oat a8
aat pH orate otter aren ara ct pH-terea adie oH tle

OMAG-Sls Was Talerars CHA ae THT TA TAT BAS @ VNiACTA

tio lI 6 Brae Cla Tat le UNiAG-wtq Bras falerare ofam-

ann PH-Creazam i caan st ontaw-eia errs OAc

E.M.F. waters on 84 ax) seats onfacwoa ceca watas

PHA] MEN AA! as-asl Cerseq facareaa oF-ag

FE —>
I

I

|
Y Y

TF RT UY ——

fou 9°6. fawafafiow Bisca ( tewtate TAG )

oéa aig Taher Scr | oat gle Carers waPias TAT TA

fay care ety SeAPCA GAA FATA ATA OC OLN a FD
CEPA MSM ACA VUTACGA WAMITS! SS BCA |

ertad-fartad yoe (Oxidation-reduction indicators) 8

ateret qra-faera ABS LA MSTA STAT TAATA TOM, AT STS

@ fzarias weer ae fen, ATT OS ATE TA MA Me

wag seta ee) oer meds ge UTE fate waCER Tres
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ae fafery aca te aes ack sere asie Hive faocra ASS Aca |

ok faeq aTeTaTS Terra aa frecta Ora Préaeitey ae | sie

AAATAHAL TSC AAA AFG ASCHA ATA MAT CATT FAL Jay

ome TIA G ASA AW AFH AMAT aloes aq Sw

aaraea TAA GS AF Teceay ASI NFS ACT | AATATS APF Tera

faertias « oiae arg ae agers 10 7 1/10 Me ae-a7

AIST TH FN AST OF Seay Wea, Belle Byars 10-07 cat

a1 1/10-07 Fa Rca, aeriaasa eM ET TNT ATS, OA OBIE
DF TeCAI n=11 wlaca A fess Ar7,

ope RT, [atas arg )

Bab Fn nias are | (61)
25°C Geom, Sora ways 10 care 1/10 waa ara E-ancaa

wa aa E°—0°059 care E°+0'059 com w4a1 alt n=2

ay, wlacat a SF xa E°—0'029 care E° +0029 core 4s |

TSA CM Aewe A, CHI GTAt-faetas As Ors EL°-atcaa Fertig

TASTA Fe-MTATST ITA |

Qt BTA-seata1 Teas UAT asic Basses Tey AW

DRUG Fn Swe AST aq ann fags asi E-Bereq vem

Tat wade okubrar es m4 @ oa Neraa L-aAT Ay Aes

mga eel acta t ama fay at B-Cereca aeitay |

E-Bareaq ferfiias a meas Gears @ Ice UIATES Fal Fa, ak

gis nerera ory Taecqa onelay a1 | SPN SN ATA CT MAST

cama ona fay aa ot oi E’-smaa ag E-aai year «2

CRT TA Baier ASS BATA sare wa Ea «z

WAT Fersiie TEM acest cesta ce uTycee foe-ioe

amr faye Amiga aR] FN ATCA |

CHAT SAAS BAG CRG WN Kaw BAT AF

CRBs Gi AF BI FN BA Tiga Bris

ATMINAP WAG acy aay Teas Blvsre cara VS WIAs

BM GH1 AMT OT MI Ba CoM aT Cisse caqfaior |

ok aa cart 1 ok Uaisnea Aaiaioa Ceylt aracir FAT
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Coal Ga URIeTea ping Cres | aware mag mies ate
ALAA CUS Cat A

wien Unis yea Ea abe arm wei sranta
Tew wine FIT ak a —O75 conea srerete: 25°C

CISA CHaA-celay jecar E°= —O'°78 cord wae anias ance

rinse sed E° aa —12 cori «cea ADF

seta E*-atq —0O'95-0% seria acy orem gai we araca

CPUTA GAT TS PARAS UAT TD PeMG aac FIT cA

PN SAL OT VA RII CAs STAN Sioa oaa fava BAS

SA AA CRATA-CHIAS Porta Tass ata —O'5 coneoa Srarsita ver

SCA | GF GIR Viens onlay APS SOM Bre CA |

OTA aso Siren AS Ter Aeliisqwcankey CAM AAT -

oreiieararceniont crias Aa Tent acenigaécra fae,

25°C Seem, aioe —l'l cori ak as clas Areca 7

SNAG Carcass aia aloary aoa oaMrAcA wa ATM

CHATA SAAT VIACIG FATA ATA WIAA Far ATT |

FOcata-alecwisecara wea (Quinone-hydroquinone
system): 80a wat Sta faaitas wm ACUTSecrICAA Te

esis SENT GOR BrerscaS meN aA fares ace CHT BAT

Ht oad m08 a1 Alera afaena Sar OF BcaqsUaTS ANAFSIA

aaqo ant Ht qaaaige gacia iseqisiss nina ane

8 Berar sm tn wt ecergeea (HQ) wae
FATA (O)-9a TCT ATTA TTA 8

H,Q2Q+2H"* + 2e

7. +f IAPS & H - ’ -
“er \/

I
OH O =



482 Core Wrta—iatios 11a

AS of “— faeq (E) xa,

hs I 7908" eesE=E - a Gneg (62)

TECH FECUAAAIPACA MAYS ( Mas +) PAS ATM AAI

area QO uae HO-07 airae @ ape Hares aca Tata, (62) as

AMNPAtie TICSA HM CCT s

° _ RT |E= | tain Ouse FF In oat (63)

Cag: CHeqgul SH, cr 3,

E=E',—"f in Ont (64)

E°o= eas, Oe ars 0% Beascacwy aaa TaScsa AAG AAI ATA |

25°C Sacra aa waters atte E’g-aa aq zat — 0'6994

com | pH=-—logag+ Alaa AA cca Bran face

ond,

E = —0°6994—0°059pH fees (65)

BAATA-AACISACA Tera Goa rma aeaiqes aqarwe 1 2a

Tenis PWACecyta SCHSeRG (quinhydrone electrode)

aman! oF Reed cedt em za H* orange sacs

SSALIVCGTT TA APS FA |

Qemachie freq vftatcta wine seas eat
(Some more applications of electrode potential

measurements) 8

(i) wracaa caters! fia s MIiMTM Rerecie

Treq a,

pa EFT tog (68
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E° &amtairwica eam freq, no orca carers we c UTTAR

Tee ( OT Brat aie fora) 1 25°C Seog

E=E° — 2058 log ¢ - (67)

HOSS AAA MCKAY Higa are Brerpane-aSraa aa

0'059/n core aera = Baca ate My c-aa *iaaTs 10c BH

ae FAST O'OSO cores Bq AWA, STAC GTACAA CATS 2 = 1 Bra;

ata ate fasagicaa aiaat xx 0'029 cores, wracet n aca 2 |

GROUT HA AACA CATSIS Tes BA ATH 1

Cateads 17°C Geom He | satesary areas (001m, a,),

MACAG, Masoarr Tere (001m, a,)| He crea slows

aq 0°029 core 1 aaleGarr Crag cara Tame sz 1

ame caaiy ativ pel crt! wa E.M.F. (E) aa,

RT a, _ RT Cy

B=UF G. ~ nF no

_RT In O01 _2°303RT7

“nF 0.001 mF -

_ 9308 x 8'314 x 290 _ 0°0575

n X 96500 CO

ame Orga 0°0575/n=0°029, ade n=2. ASAT

MAasSarn GAA BNA BI 2Zass mM Siyet a Fara

TMaieosra wracay Acces aca Hg,**

Gi) wrnata afapney fafa s fore aca Beer Fate Sige-

fac cane BUG AeA FH AH, GAT Resale

waar sa ata alrae cg fata em are faces orate

XI) As s

aire Sree Bearecdre : K,SO,( ae), PbSO,(%)| Pb
(Gpy*+)

1

28



484 cers mara — fraTiow 1TH

mend cra E.M.F. (E) 2a,

E= Estoncn - Epp», Pb?*

a, Eept=Eapatan—-E 1

Earonren ote F Gert afaaocary zea Epp, ppt fare

eI ATH |

arty, E Pb, Pba+ = Epp, Pp?* — xe In App? |

E°pp. pose BT MESS Tate Fm Ae Gerry Sacare

ANA OYA CHG GAAA AAS) Gppe+ (AAA FM ACT! = SaAM-

Van Recarn A Tana Fa are KCl] Maecaga AAAI |

- ScHee aifefees Barend s 1. Cur, Cu** wae I-, 41, (4)
Srmscaroacaa aa aay freq aerpey —O'167 was —0'530

CSM | OF Sly IBA BA HCAS sacar act Teviay

wracaa fairs scr ca fete anawee (maw ys

=4'0X107*? ) wae wicaTion Cerny FA G1 Bren FF!

( siaaten, arias 1957—aaire )

farms I-,31,-ercea: I =41,(%)+e

Ey-1,=E°s-.1, +e Im ay- = —0°5804 = in ay
F F

Cu’, Cu**-09 cea: §=Cu*=Cu**+e

| Eout, cut = EB" cat, out ln qe

= -0167-AF In Bout
Qcut

25°C Sac alas afsas onpy aaa Fa eM aa,

E;-, 1, = — 0630+ 0°059 log c,-

08% Eoutca*t = —0°167 — 0°059 log £2" |
Cout
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ye Rcrsaiecs aafgs sm atm yea wae Bene aNgE ates
zon ey tetra EL M.F. (E) aca saree t

1. I-,T, : Cu’, Cu** | -- EB,

2. Cu’, Cu**: TI, - E,

aw, E,=—0°580+0°059 log c-

+ 0°167 + 0°059 log cou+/Cous

= —0°363 + 0'059 log ccus+ X C1-/Cout

OWA Cons X Cy- = 40 X 107** era,

a

E, = —0'363 + 0'059 log pone

= 0°3095 + 0°059 log cou++O0°118logec- (A)

os ailsae crs cre ares OE, waTas A, Bt A Coue+

OA cy- AFT ACN FT BOT AR ara atotae afany I-

STAT AIT FA TH, Aa Be ata Cul fea arias gaa

acae I” oat TN Ba ase T Ya ea ae a! Cu®** ana

Cul fzara wrnfas zara aca Caterer feels aie Aane.

WHS ER GIG wy EL, wares yom oreo Beers

wags eae | ate Cu’* oraa atetae ofaace cam Fa SH,

Baca wiatacsa facta aie xarae @ Sele aie averay aa

acea LE, =0 43 crataien aaa acai | crfaierm a4,

I- + Cu3* = 31, (@)+ Cu” oo

a Q1-+Cu** =41, (#)+Cul |

pron TeSly Sica Aalge sac EL, yerwy xa |

2. 15°C Geom onfacna crea E.M.F. 1°0984 conv wae.

a E.M.F.-09 Geo ynese= — 4°29 x 10°* come ate iwelts-

caaiatraa fafem ein fend sai (1 araia= 4185 am)

( siasren, arias 1968—erfee )

fafem sin @ E.M.F.-0m aces ars oy |

4H = —nF (E—T(E/8T)p] |



456 CONS AATA—iows Mate

wigs meg ote ar oem n=2; T=973+16

=988°K ; E=1°0934 com; (sE/aT)p= -4°29x 10-

cer/feat vax E = 96500 gayi

4H = —2X 96500 [1°0934 + 288 x 4°29 x 107*]

= —9'349X10° core gay naa

= — 2349 x 10°/4°185= — 56130 seria |

8. Mn** +4H, O —- MnO, - + 8H* + Be
E°= —1°51 core

Mn** +9H.0 — MnO, +4H* + Qe
| E°= — 1°23 cere |

emtae gata (MnO, > MnO,-}ea emma aaa fzee (E’)

FS Bq? ( saat, arias 1963—cqivs )

ain fatema cern oat fra a-faeq-ntanéa AG,° =nFE°

= +6X151XF=T756F oae taste tatema ceca

AG ,° =2X198F =2°46F |

ois Faferm care facta fale am face eR ATH,

MnO, +2H,O — MnO," +4H* +82,

AG° =AG,°—4G,° =5'09F |

Le (MnO, MnO, }s E* xa,

° == — AG’ nF = —6°09F/3F = — 1°697 core |

4, Sn{Sn(C1O,), (0.02) | Pb(C1O,), (0.01M)| Pb

cacea E.M.F. 298°K Geera 61 fafecerc: facare Taferars

meTs fay Bq s

Sn + Pb(CIO,), # Sn(Cl1O,), + Pb

(F= 96,500 Ferg ane woman? )
( saree, arenite 1964—erifre )
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cmitiem: Sn+ Pb**+=Sn*+ + Pb ( 2 srarea a )

wee oe + Pb(CIO,), =Sn(Cl1O,), + Pb 1

E=E°~RL.), Coort | Pacra aieraen 1 aca axe mierRee
M cont THE UN atogions seq t

25°C wn F E = E° — 00295 log cs,*+ /cpy**
ome Sora ayeera ca, 0'0051 = E° — 0'0295 log 0'02/0°01

a = =E°=0°01398 cers |

QFE° _2x96500x0'01398_,.

F308RT 7808x8314 x 99g 2 2"%9'

arneqae K = 2°97] 1

5. PtlH, ( a, 1 opreaa )| HC! (1), AgCi (#)| Ag

arat E.M.F. sfaacra wer, gic tater coremtaiva (1) HCl

FI WIaTA Bla, VHC Ges, tay avs aA s

curenttate: (772) 0°0032 0°1238

E.M.F. ( core ) 0°5205 0°3420

ey was aye) ‘wl aca face frerera-lrerery cHaee Reere-

aires 2a fast (E°) fata sz age E°-9y o& att aaa FH

favta gacn HCl-08 ag afeasi yorea fara a ate Sceracarced

fafem Serey4e crafafemi’ cre crataterara a series

ofaaSa TEATS SF | ( siete, arias 1973 —aqivs )

cuefafeal: -aie Berea farm, 4H, =Ht+e

writs faa ‘faipm, AgCl(4)+e=Cl+Ag (4)

AGA OF Bracor Bay aiaiera,

4H, + AgCl (#)=H*+ Cl + Ag (4)

log K =

cma E.M.F.: E=E, anne Indgado- (saa

HAS) 1 Aa dy, = Py, eH)!



438 cets aam—faatioe oftz

Boon = Bou, at — Bag, ager a-=—E°; [B's,,n+=0
9% Evsgaga,o-=E° 1! year IsC seem

E = — E*—0°059 log agtag- |

AC] gem anerapay 1G algae a wae 1G AAS FMF y

RA, 2° =AnGo- OR Y*=VatYo- | CR

E= —E*°—0°0659 log y*m'

= —E°—0'118 log m—0°118 log y |

E: wa agen y=1i oar

E=—E°-—0'118 log m

a F°=-E-0118 log m

= — 0'5205— 0.118 log 0°0082

= —0'2261 cere |

festa wate y : 0°118 log Y= —E-—E°-0'118 log m
= ~ 0'3420 + 0°2261 —0°118 log 0°1238 = —0°0088 |

Y =0°8422 |

Sate] yeweifes ifATSA AG" s

weet 4G? = —FE°ae | E°oan = —-E° zeae,

AG° = — 96,500 x 0°2261 = — 21,870 cert gay 7 yt |

meer Cre a atesfaes cry (Storage batteries or

secondary cells)3 wsivetacaias cara worsca faye

plan Sac faethe AwTsias Fa aTAias tetvS | aly CTalv

ATSqIol AA SAC Craioy Wears Sioe-pterm FH Bea Trex Cea

Rares vince Sereda afsaral an mars Te Face, Moves

Aigs artaians “fea ofaacs fayette oem ari «= saad

OTe TIS RAKtAS CIM (storage battery) 7 atefas Crt

(secondary cell) aman cara Bersca faye acer FAAS

ASISCF ‘CTA Migweay’ (cell charging) Jen A aR AA CTA

fagente Geonra sea eq oreigcs “actaa Fm’ (discharging)
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TN Al WMigesaqes awa crewm wera ct amraias viizaéa

Go, MAA AIH Se ra frente aerate ofansy ares wiles

TH COUCH CHATS CA, CA IA afsawt creak agarara fernca

Baza Fn oem, fag alesrecna coca fagemige: (electrical

capacity) Ya Sq TERA SACHA BILAcAM Aww yt cater

MMTGM AA TN | CHIANG AAA AVIS CHAT AMF BWIA SCE

qe araa-faeras xara OTT «TAU ACTA AAT CHEM TH I

wistfans Stare CAM (The acid storage cell): euntay

AGS CHATS “CHU AQAT CIA's THe ak orm WE cH

SUAPTAIG WALA FA VA, GIA QF Hw OR-wHeG Ws wys

Qe 1 Sleelarray feacqa 20% H,SO, (25°C Geora aneatape

ore 1°15) Tazra eM BI 1 aie ok ores cezerata Pb, H,SO,,

PbO, fact Aart FH ACH ACF, GY QC AEM SrmMsry ast

SM BWA TACHA AS 8

Pb| PbSO,(#), H,SO, (aatta), PbSO,(#), PbO, (#)| Pb

wraiasa Ph aponce Cantos acanasraral awl cae aay

fagrenare Ale sca, wielte aeqacia Aare, faferm awe Trae 8

4-aite Scars, 2 eras a,

Pb + SO,== PbSO,(#) + 2e

Gage Rarscdice, 2 VTaACwA way,

PbO, (#)+2H,O @ Pb‘++40HTM

Pb‘* +2e= Pb**

Pb** +SO,7=PbSO, (4)

40H-+4H*=4H,O

Cio Crates Tatem s

PbO, (*#)+SO,*+4H*+2e = PbSO, (4)+2H,O

gis Srreniret afsqel xema, crns wigs sara AACA

Rereche-igtrargia Se fends qa year alge sara Aw



440 cores ATI —aiowe rita

@ AAA IATA ANCA CHCA CA A Tafem a7, H urivaa alters

Gia Tawa AS AEPT FI ATA 8

BIT

ai feoea

Oz —— GHA J BPilAGA Gay |
Pb| PbSO, acaauirecs ‘aerus Rcreuio’ aaa Brace

‘ares Screcire’ fonca feise en xa = Bcrectre-iqeq aca,

E_=E’p». PbEO,, BO +i lm Ggo," °° * (68)

wen E_=E%p, pone In apps (69)

CHAS CALA ACTA HA PLSO , aA AIF, SS appr ~ 1/Ag0,-,

eae (68) 6 (69) astern spore ask aca = (68) ae aaiteae

cre cn sree ct E_ SO, *aracaa alee ( py ) arate

AN CAG ATT! wa eum E.M.F.-6 aww amal wales

an ara ct H,SO,-03 pe ater cacaa E.M.F. arg t

RT n Ay+* Ago.= (70)—E = — f° 
e+. |

+ PbSO,, PbO,, SO, OF Qx,07

es pos tar In GPos* (71)
Appt

wed crcaa E.M.F. (2) xa,

E=E_-—E += Epp, PbSO,, 80,” ~ FE ppso,, PbO,, SO,2-

RT ,.. Gus*@go,="—— In “Hs “S50."

+ oF an,0°
25°C Geeta Epp, poso,. so." = +0°350 cores wae

FE pyso,, PbO,,80,- = — 1°68 core | «aera AiFAese 1 ACA,

25°C Geen E=0'350+ 1°68+0°059 log ay+"asgo,=

=2°03+0°177 log a vee (72)

O= FIC Hatevias enincwer ao Aras, ade a°=ay,*as0,° |
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25°C Gear anise aoae ora aaietias one sac

4°55% s16¥ cave 39°70% spe offs E.M.F. 1°876 cave 2°148

Core Se at sie ona | Tafraror 4H-aq sta aereca — 85°83

fecoraiaia cece — 96°63 facaranata ota rset ace |

Wists ASAT CH Al {Saw ape R (The alkaline
storage cell or Edison battery): «& cra sfee-facery

TRA NAWS TA MIAN AAWMAwA FA! «TTS @ HATTe

STUNG AMET STAT (Fe) wae farsa orpgtueeu (Ni,O,) 1

OH CHRD Ter | .

Fe| FeO (4), KOH ( aaa ), Ni,O, (%)| Ni

WTA AMA J Bracea an falerm qo fawsz as s

H-ATS ACAETICT,

Fe = Fe’*t + 2e

Fe*+ + 20H = FeO (#)+H,O

aw Fe + 20H =FeO (4)+H,0+2e

Waals Basa,

Ni,O, (#)+38H,O @ 2Ni°* +60HTM

QNi®* + 2 =2Ni**

QNi** +40H =2Ni0 (4) +2H,O

am Ni,O,(4)+H,O0+2e=2Ni0 (%)+20HTM

CHAM XC,

BCIA4

atfessa4

caatateaa Beast AFT omMIse BOA Lewy Ben SH Aa

aed crea E.M.F.(E) saa smycwr Org treater aca ant

MSHA WEAA mGCWA wAlaaStaa Vor E-ay ate Ay MiaTSa

we SN aa! saa moe N cece SN sac 26°C Sear caves

E.M.-F. 1°35 cere cave 1:33 cores ofaqiss mri as Fra

FeO (4)+ 2Ni0 (4)Fe (%) + Ni,O, (4)



449 cers zara —fastise ofa

CHONSFAA AILSA UMAGA APSE CIF ATSTA AF,

wom cHMisieraa TeR Selly MTS |ATSA TW |

ok cacara Brereutr-iaea 204,
3

B_ — Eve, FeO, OH- + x ln deo
3

Fs _— Ey, =— NiO, Ni,O, x ln a [

won cacata E.M.F. aa,

E=E_- Ey = Ere, FeO, OH- ~~ E*mo, Ni,O;

= +0°8+0°55=1'33 cers, 26°C Saar |

Sra <3 sfsecweicrsa

( Polarization and Overvoltage )

wfse-cacafaes awa (Electrolytic polarization) :
AMT Bags afeqet easy aaagied (discharge of

ions) O% CHE WMATAILTA YASAA AA OFA AA, VAT TETAT AG

cary fape aaigs aa mT Oe | fog ate CaR) OTT Be CA ATTA ETT

secaa Towa tan fego fae aatige 2x, Sc ScraUICUA

MANIA Teaeriaac TN oles iz Ray are acai faye-

aaa wen ReAscwea Araga ak faaioce zen zx Siwe-

Carafes awa cae 2 Bag acacioe am aa ERAT

SCHSCHG (polarized electrode)! ama ayo Faq BA
OF Hl, MHSUHG-yOS WATT oF T sting fem Sea eras cocH

STH FS UY WA MG! Wrasse ana wey letras apior oa

farSaeitey Sct | Ae ATR ca aninw BceamacAWs wateset ae |

was eae Bacerte| fASq (Dissolution and deposition

potentials): M age M* oaaniqs gaa inate Face

sis ateast M/M* &eaacire afaw aa am are oa faeq El

Ta FM Ae oF Scascirocs oss sloecamias crema Brea
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PM TH Ie TA CHA E.M.F. Seca ween wee FS FA LM |

amcaa at E.M.F, aeiq E aces) ate ararn sina caft aca

weit M-om aaa ae aca ca feere e UTE eTpiea asa Te

<a, Ss HP atga tae faeaq (dissolution potential) am eH |

CHIT AGA TA fasq SH ars ae wares Brn Gerwy GAA ALATA

Nios Rwrscicer aaa faecaa wa sl Bane aie ok

wag M/M* acaecinotécs sive-taratas cra Scere Sa aH,

waa aaia aca E.M.F. E acre, xen 35 oy Sez

Orage sors ye aca ca faeces oraagio aw ck faware @

aga Sacwnt faeq (deposition potential) am mai «at

wae faq wort Rreracirwa fears faery Away xa |

ga @ BIH [qeq Gorast gacta opcws ( Vere Alepasra ) Graz

STAT |

atise @¥q (Concentration polarization): Iq we

CR Sa aieast faeq e odberarsora fants faerqa oneday

Cs St eataa mia sn aa ate St awa cH ak

QCATT ALAM YT CAM A TN 1 CHY AT CA GHLAT WAlANT BATS

SMB] BUMS ca ei oF aaa sey wat qa Resa

nines wor tie fase ok sae aR ETAT

NSE ETA AT TA GF GUAT Genie Fy RSI —AMNMCATS Cees

MIST BAT BIC ACA BEA ; fey OX BAA AMALIA ACTOBIFS

SA WA WMACSA YT SIPS Holey SEAT Aes Wewsvey

CG AWA, BI Byicacosy faecay aia CCS AA! «BATe-TAY

(current density) 4 cat 304, SS cater Sz QTAVAA AG rz,

Bq aay wae aca cae faqdts aba ab Sree |

CMA BoM Reso ys wen Ter wt fag gee

WITS) Boa coves sroracaa Rescues ainfgs wore areas

Qa Ait GMHHSS ST TH, GAM Fiener sersaie Bory

SIOTACAA AN Bcwhsseers ATA AA! Be sree freq

aie my |

CASH METS ACHIN Sac Baca Wea BTS A, CENT



444 cers aara—tafiios dts

Wiye-Taccgqyy ACH ATTICA, MHS WSN M1 SHS) Awe ; CR-

APA HAHTS AAT SCA CCN AA CI CHAT Ala FOI AA! a-cacs

CUM WA CT MAAA Wi FA Vea Boe mwa Serts

qs |

wfecetceee (Overvoltage): ata gam ania «
seen facatea cette (decomposition voltage)

25°C Seem wy eMibay Berea waar sac 1°7 cers

srerstig 2x1 fey Bcerecie fens wen oes TeRIA FAT wR

COMA SAS WE amelie SrrscTT YB CAAA

MATSA GCS OR CSMOCHA GAG TH SN A! Bethy Kare

Sive-favsraisy ANA CM AA CT favareT CoM ATH FT AT

embaigs efit Berea cam: aela wae untae 7

ALTA STGS- TAMA VA BMCACG TAWA G BINA alacant

MA Cesar sey rece afeqel ease Beara F4

Q-UACTA FACA CHA CA CONGR AEM AA, GIA cy MAPA ATA

Atorera wMrr-Serq Tee Yar SATA aT CI Coa TATA BA CHE

corsa 2S Aisa, ore wisceicee (overvoltage) am

RAl MST Mager csc alocweva aq aga aleqtot

BAH [ST IA ABS cH faery Vays HE AH GTA ay |

VASA B savy aie amare fare fear

Crmicra Sra rsa seas (i) Bescurw Tacs age aga wae

SA YOST APTS, (ii) ce wean FS TA STA apis ase cote Bay

OIE (iii) ATF-IF 6 CRG] |

aero Brat fans Tn aa cl BraMate whe Brersatrw-

MST BUISE Hore cy ca ATT fe Aegis eq Sls IAN A

ote waniownry BH NG! wa wa a fruits za a

TA! BH Blowrmea cen GA! GAN Awe NNT

Sera ao fags feraryiaa cre serge | OFT A wa

TER HUSKY ACHAT ASCSM CTA CHCA |

(i) Ht+e=H ( oma)

ii) H+H = H, ( Staacteges size’ ).



CNGS TTT

(iii) H, ( afay@ =H, (m7)

445

(i) @ (ill) fare Gee wo Aeahwe ca! (ii) fe wesnis-

FRY LEAR AAW WA Semaine alovernvae cre AAI

(ii) Taierara Aran we afsios m gene Bersatewa atvaioen

TG SH ate Aerae fama as art wae SN eH, TN

H+HedH, am fo afstse xe mer sta, Bre

SCs «USCS SH AH! aMibAleS enivarn Breas

TEA WARA Fac OF AIT HS ATSiSs cai seq ak Brersaisw

RAIMA BSvsys [HST Ty |

Sire 93. WC Gesra sneavly e aah aisvenve

| ARTIC weer

RomeTaTS stsente | sferome
SMbAateS enican ~ 0°00 cere 0°25 cerv

ONTeTGATA ~ 0°00 0°43

ones 0°02 0°53

TH PTA 0°09 0°45

PICARR 0°21 0°06

CoG 0°64 031

erfeifm=s eatery

1. 25°C Seora a4caca faerera ara afer yas = 1

aq Ae Saar-mecain faeq Crore seq iagiates mye crea

E.M.F. Tara a

Ag!|AgNO, (001M) : AgNO, (0°1M)|Ag

[ 0059 cere j



448 cats wima—iadiioe oréra

2, lacgre faterargia ae oaq omrorerita cr Coat Fa ( atte

Boracay faterars Scary a +) s

(i) 2Hg+2Cl + 2H* = H¢g,Cl, (4) +H,(g)

(ii) -Ag* + Fe** = Ag (%)+Fe***

(iii) Ag+ 4H¢,Cl, (#)=AgCl (*)+Hg

[(i) HglHg,Cl, (#), HCl ¢aeftz | H cm)

(ii) (Pt) Fet*( e@eta ) Fe’ Ag* Ag (#)

(aaa) ( ae)

(iii) Ag! AgCl (#), KCI ( eft ),

Hg,Cl, (®)1Hg]

8. IC Sasa Saer-necay fase CLP] BUA OAL AT BAA
MFA YIRIcS OF eca fare Ciatioa E.M.F. faarq Fa 8

Zn|ZnSO, (0°02M) : ZnSO, (0°5M){Zn |

[ 0°041 core |

4. Zn| ZnCl, (m=0'01021), AgCl(#) | Ag rea

E.M.F, 25°C Geom 1°1658 coro 1 ZnCl, wae 1G BTA

AAS YRS FS? CHEM BME, 25°C Seo Ez, 23+=0°761
O88 ae agci, ci- = — 0°2224 core | [ ¥.=0°691 |

§&. Sn** aracaa 01 caremrat gas pgizeties Ni crt eH

eat 25°C Geom aay ara afetee acq Gey Ni** wae Sn**

araqaaa Aeae feat aca? fears qlaara oa cuenta 3

WFR ATT MM CCS MA! Crem we, E’x:, niet =0°286

688 E’ ga, gos+=0'140 core, 26°C Beer | :

[ 0°10, 5°759 107° #n. eraa/fat. J

6. 25°C Geeta Pb| PbSO,(#) Na,SO,(M/10) | Nal

(M/20), PbI,(#)| Pb cmita E.M.F.=0°0281 cer!

canfaterara armas fata sa | [ 0:224 }
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| 7. 85°C sama Ag/AgCl(s), KCI (005m, Y, =0'84)

> KNO,, AgNO, (m=0'1, y,=0°723)/Ag onita

E.M.F. 0°4812 core AgCl~aa mraren yer fra eat

[ 1528 x107*° ]

8, COTATI ae «| * Skates
areca Seas pH =3'5 | RFT

iagiaiys Orsay ways 25°C Geers Sorare creat E.M.F.

Tafa F410 EB’ seagate = —0°699 corms ae E’aneatcm
= — 0°268 cers, 25°C Secor | [ 01665 cere j

9. 25°C Gaga Pt|Fe**+, Fe** acmactieita ara freq

fora FA | STRAT 10% enias org ore wa sai Brere-

Gretta esr fears fae, 25°C Sear, +0°771 core xa!

[ —0°714 core ]

10. 25°C besa oraacaa em 25 orn enfas BTEH BE

TA BA CHIaS-cPATA Wa Scmaciwea fae fate sz 25°C

Sasa Scersatreies aaa faaras fasq = +0°771 cere |

[ +0°7423 cers |

11. Cu, Cutt] Fett, Fet+*, Pt crcaa ats 2cerscies

faiem fatiaae sti 25°C Geos Boo cyt+= —0'340 wae

Ee” vett, rottt = —O'7T1 Core wa a Gaara caaica E.M.F.

OI CHASE MA aT Tates-nigasy fafa Fa |

[ +0°431 core: —19°87 fs. sn. }

12. Gorge crm Asa MT oT BPA ase cHAiaterm

cary yea abca > «=Fet*+*, Fett-aq aigre ays Fe RCH

falraic foots yee Saag Aca ?

[ aa cave ORCA; < 6'18X10°° j

18. Ag!lAgCl (%) KCl (001M): KCl (0025),

AgCl (#)| Ag —a& aganaiqgs oriita, 25°C Geom, E.M.F.

— 002434 cero wat oties Rcmachors-faies, faq aqaaiés



448 cots arma—tatise fra

craq E.M.F. &@ ae8 Gesra —0'04963 cored: Ki wae

Cl” aracaa ane Fees faa FT [ 0°49; 0°61 ]

14, face creme ate Scars seq wae FAA CHAT

E.M.F. 25°C Geer fata 3a 3

(i) Cd, Cd** (a@=0'1) || Cl" (a@=0'5), Cl, (1 ana), Pt -

(ii) Pt, Cut (@=10°*) Cut*(a=0'1) || Cu** (2 =0°05),Cut

qrem aie, 25°C Seem, E°ca ca+= +0402; E°outcutt
=—-016; E%ou cu+= —0°340 eae Eq, o- = —1'358

COI | [ (Gi) +0°461, +1°376, +1°837,

(ii) —0°397, +0°301, —0°096 ]



PES] Sieists

SRY AG ( Ionic Equilibrium )

SI SHCA YS] As (Ostwald’s dilution law) s

ges Gaga Bly ciselacwy omnes faceaaq com ol

aA Cl aca MAYS aha coer wcaa facaterd Bes cane ara | lau

ANG CUB OA BAI CATAN ATA |e ATS AA ate why ania |

ASA oy facasay 2a, |

HA zH*+A7

alates ay HA oae Seg orang H* aay 47-08 ary ast

FTAA FATT MCF | AUP CANS AH ATA FTA ATTA,

OCR AA ATA Bitacwr facray ease, K, oem ara Tawa alsa

UTATA 8

_ Ogg — CaiCa-, fash a- _
Ka= Qys = Cua tna (1)

a AAS, c cara moy as f Alerasl gemes Tacs 1 ace

ay aac faa itera 1 aca sca face,

K, = outs Lee (2)

CHa

fatale See a wae anise HA-pe c ma Bq ate Tacs aH

AMITSA Co,=(l—ade G88 cyt=cy-=Ac | FSA

ac
K,= lna “te (3)

oF aiteay cove caren ata cl falas Ges, K, wre cen,

Gera Ge c RTA corm Tararey Bes a she 1 aR

SWS APS YR oF yO why clge-facecaa vy gece

Cat acatey! gaciN me Be co crea mMpTWA Niaas

AFA] WARTA Favs Ba wae caewra (2) ae Aaleza «im any

K -WA FFF ALF TN | ~

29



450 Cos wrIAA—Aies ora

waive mpcy (2) ae attem: am ame Ki-ce K, Tere

(1) ae Aaltege cave oem ATH,

K,=K,Jele 4)

H* et Aq arma 1g airmen yrs f em, ote far f.- =f"

ara ore Uiaeias HA gee Alerae genes 1 vac,

‘(Ki,=K,f* ‘ (5)

foag-ecea aharg alles core as-as Sive-Tacecaa CHCA ATER
are |

log f= —0'509 Vac a (;)

yea log K,'=log K,+1°018 Vac vee (7)

Synerioe entiaw Tacs fate anocy oat sca cre ata ce alre

K, #35 ome am, K, ata a4ceca aah ay cae 25°C Gaon

K-98 aq 1°75 X 107° arem ara |

ame aTIS KK, later Sey ATS] ALAA AAI pen za |

C MGCE HAC SAF aisaies A ase sal Ayora ok WT A,

at, a= A/ A, BA l Sate (3) ae AMPA ACA *ATEM Az,

K'alA/Ao)*€ A*¢ ves (8)ee

, ~1- A]N. NA (Ao— A)

soar wigatiae ata cece K.’ fafa em ara atest

Bive-fareacia cern a < 1 Teara, core ATH,

K, =a'%Cc

a a= VK,'/c vee (9)

Vilas e Wasa witwalsa4 (Ionization - of acids
and bases): ania oaias a eters, HA =. Ht+A4-1

o& wmincwa TaCNIeRAa CCE FTPTSTe Wh eae 7 facatem

ee MH ae mais K, an ies en xa aa K,

ares xe (1) aae (3) ae aalteay ate |
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- was BOH~a4 artery tera, BOH & B*+OHTM |

OF MHA 3) aca wre (K,) as Grea oem are,

K, =2+Gon- _¢xtCon- fs+for- + (10)
a pon C BOoH f BOH

ecercea f-att 1 Sacer, :

K,= CntCon- eee (11)

CBon

(1), (8), (10) sae (11) ae aaltea core cre arg a, cH Uniag

Tl races Tacarey aM AS cater, wra Tara ways a SS eb t

Forme K-ay BAG TN wacsa Glaor Miaarysy, FTA cl UNIAG

T1 raCHa [ACATRTATIN AS aM, CAR STAG 1 WAS SS at via t

aae cam K-ataa aiaas pK(=—log K)-aa waar mn

RA 1 ompee PK-arr cahy sca BHiAG 41 Bras sh Acq, BIA

PK-aa FI XH UNTAG 7 Blas Gls AWA!

entas a sracey facatan was wrace facareny Taferara ATA

wIs Rem, oF eqs ( aire K, oa K,) Seo Gora frsaeete
Bra |

TBAT UNAS ea sea facies xq uae ate Scay ay

OF AMIS MSN Wal Maa wae facmreaa ane ash

areas faa sa wei aa saeiae sine, H,PO,-08

faea facaterey TACHA AS CHAIC ATH 8

1. H,PO,#H++H,PO, K,= Ayx+On, PO.-
GyH,PO.

2. H,PO, 2@H++HPO," K,= Se SHEes
Gg.Po,”

8. HPO,*- 2 H*++P0,*" K,, = CHtO POs!
GnPo,*

oué faatet H,PO, = 83H*++PO,", Ky= Set S8~
Gn ,Po,

orca K-naleseayia cacs oem aH,

K,=K,K,kK,

a pKa=pK,+ pK,+ pk, ees (19)



452 cers zar—iaatios Mra

(10°1) ae Sianera trae opine 6 sracea aera warez

aa faire Ba AAs :

Stee 10°1. 25°C Gesra Tacaren was

| SMTTAG K, BAP K,

woes 1:75x10-* | eptcatfrt 1:74 x 10-8

caacatiag 6°31 x 10-5 entfafina 4:10 1072°

catcatcetcal wrens =| «1:33 10-* | wefan etfafay | 6°90 x 10-2¢

K 1 K 8 K 8

stffng 4°47 10-? 5°62 10-23 —

eitcotateafet irs 91 «10-2 | 1:20x10-"° _

FAs Ts 7°52 x 10-8 6°22 x 1075 4°80 x 10-23

pH *faatcota eta facatera esas fefy (Determination

of dissociation constants by measurement of PH): «&

ARGS BiIAG 6 STA Aastra ( Gla BaF cacy Cerny ) tates

Bt Gem Fal aR asies gas face mate Fai aal PH

sora E.M.F.-raie ca orenise at) att ak wales

WSs Sige atte ain sn x71

ww as wtts sty ontae HA Gem Faq) GF RAC Atalss

Toe (cuemiat )p=ai ay acy b ataaa cla oF-oige BaF

MOH cara en eat om ara gata M* ores canta at

mq baa AMA, Ba Ger aq MA-<s qe faratiaw aA

em at AU ora Coat aca HA-aa oneiere errcrat 3Cet |

ASM a= Maat ma-(m=crmiae) --- (124)

CARS BIT Sioeenm, wHag

Mut + Myt+ = Ma-+ Mon-

edie b+ gt = Ma- + Mon- s+ (120)



SR AT 458

ented face wre K, acer,

( onfacos facet HA 2 Ht++A° )

Ky= SH 98 = ay, . MA La" ( y =a gees )
GHA My a Y HA

(12a) wax (12d) asiteacers AraIca o& ler care oem aT

a—b—mMyt+ mMoxn- YHA

on" = b+mp+—Mon- Ya-

-B 4
=K.° a7, YHA wee :a (12c)

AUC B=b+mgt—Mon- |

(12c) aalteaa cece *TeM ATH,

—log ady+= —log K,+log =O t log Y*
HA

—B

aaa PH = —log agt wae pK, = —log K, 1

B fata en za faoa 351 witacwa safe ate arania oa,

SAH My+ > 10°* a Oran ate fewra ata 1 mton- > 10°°°

TM BAT ate fasta cq Ga nton- Grveda wai ser B

= b+ mgr. BTSs BALSA CCH Mat < 10°*°

OI Mon- > 10° aa aa ats fava ai se, B

=b+mon- a! oF Ye antes sera sraraia CH mit

OA Mont -OA WA QAR WA A Mygt— Mon WR FA WA

or oe Creme Sq ad, adie Say B=—b ara a aa b

ACH AIS BIAS S BATA HAN! gt AL Mlon- fadA

SM LA Mat=Cut/Yuet OR Myt Mon-=10°** (25°C

Caer) wes GS cevs il aut HAA PH cars MTOM AH ee

Yat -98 ata fafa Sn aH feaTs-acea slang aalsas orca BH I

(19d) aatean cece log Ya-/Yua at am fon,

odie pH = pK, + log = B +log JA sss (12d)
HA



454 cets aim—eatise dra

PK WA MEM AWA GT APS PKA Ala MN, ALA SPT PK WA |

ace pk, tac, IA s

B
pH = pk, + log a—B es (128)

PH, a ar, B-9F WIAA AANA Pk, Tata Fa ANA |

aay ay wast ce Ya-/Yen=1 Bal cee CR

wag pki =pK, wai falter gattreca cam ate pk,-

MANIACS KIA Bats “tea fade Bm sa cl cary

MOM AH, Gls uw ( Baata “te )=O mas, ade alt ATE

ome, ads sta pk -Wee Cl CRS AEM ACT GA AA AeA

PK, -9 AMT | «korea pK, eas was K, taeda ean ara |

Sera Wraatead (Ionization of water): Taya aa

ONS AMM alae Aas Swe AiaqEy SrA GA AAs AAT

23, wa Aa Ala Baliye! @-ee) unt (H*) «

sae (OH) an wyavacany fates Sa THA Ace Ge aM

AYUTS TAL SHAT A AMMA HMA WTA Gl cas ACH GrAlqS

OTSA MIT BAT AST Al SAMA Madtsacy wey we

aa H* @ OH” oraait H* oan aaae H,O* fanra ae

Aidaa au wan Ht aaa sachs

H,O @H*t+0OHTM

OR MIATA Ge KT (K) AeA,

| K = Geto” ss (18)
QH,0 |

fege e BAS HAHA TIT SA ALPAS] PIF TOATH,

| K,, = Gut don = #3 | sss (14)

au K ,, =K. Quo) Ke SCM BViAAlA Qty (ionic
product of water) 4m 3 |

GT TAT, ete Bet ater aiewe iowa Len mI
am vier ua p/p°; p @ p° faite Gena seem wel
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RI 6 aH ae 1 of /p°-a8 Ta iver CETTE O'98-a7

STRISINE ZA I

(14) ae aateaa cece crn aoe ca alta wars H* e OH

STATA «AAS YR SIS BT! CRE K, asaene

Aes, cH K,, Gesra aecn aiaaies aa Of ale alee

ATS ACTS SA, CAM

K,= Cu*Con’-futfou" i (15)

aaa ga areca ais wentes m ser H* e OH” arataa

AlFASl Yous 1-07 Ya srersiig za | cave K,,-04 Maas &,,

facet MEM ATA,

Ry = CutCon- tee (16)

OSC asa ko eters sty 1074 1 faye arm rey

H+* 6 OH” aaa xen waa BCs, Wear 25°C Sear

Cyt? =10'* 8 cyt=Coq- = 10°77 oa arn /TeTs I

woma siaalH otecma *atetyers face (Experi-

mental determination of the ionic product of water) $

carers wae caBwSTaRTA (Kohlrausch and lleydweiller,

1894) orosiesara mana mNTSS Fara ACA AINA BA cacy

fepa ay me 18°C Geom, tra fate afaariger (x) a

0043 x 107° eq”? ca.fa.-* 1 fag Stn aca FHA CH A ATES

ATaTA Uyte cece facaten ae fais afatign aonies sca

arora 0'0884 x 10°° eg”? cafa. |) aug aiviage am H”

6 OH” araaa xen gat an, CRa obaaTa aTHA Haney

atanigs A-e aaa agora gee aiaaige A 0a Aa

am aa! 18°C Seem wih agen onie aieaiqge om,

Ht-0a 315°2 wae OHTM aracaa 1738 og”? cafa.® 1) eae
A = 3815'24+173'8=489'0 eq”* cafa.* |) oc af am Ht

a1 OH” Satay mpe FH, CTECr |
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_ 1000x _ 1000 x 00884 x 107°

No 489°0
=0°78 X 1077 ata Genes ate fers 1

Toa ky =Cx*Con” = 0°61 X10°**

CTL AAS yes oF sag lay ye —
0 wACe K, 0a ar feonca em ara | Tafery Gera area fates

aiqaize 6 K,-ata (10.2) ax oii orem x27 1

Sas 102. are laters aigaigo 6 aaa acre

Bewi°C | 0 1g | 25 | 34 | 50

« x 10° 0°015| 0:043 | 0:062| 0°095| 0°187 64-2 cr. fa,-1

Ky x 1024 | 0°12 | 0°61 | 1:04 | 2:05 | 5-66

E.M.F. weiscs acat rata yee facsa ae fade am

AA | SAMA-ALCATA AT TACHA ASG QS Crat For FN AF! AA

SA MS SAA-ALATA MATATY I Ayers fray Fn er I

H, (1 anva7)| KOH(0'01N)||HC1(0'01N)|H,(1 aneaa)

a’ eae a” aereca 4-2S 6 CIATAITS RcrsTUT MAA Alas

faces arr, ot oreaa E.M.F., E, sem ana faca asitean

LRT yyE= i l - (17)

RT a'yt@’on-__RT ,,, @'ata'our
F @'xta’on- FF ot K w (18)

O'OLN gaa KOH 7 HCl-9a a6 afrac yore arate ratere

fafa Bea mem AA O'09B | AM a'yt G4 A’ on OA ACOLFA

ary aca 0'00938 1 carer ae E.M.F. atem a 25°C Gren

+0°5874 cer 1 Benq 25°C Seem

05874 =0'059 log (2 oo).

a K,=096% 107
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. FAA CT ARTA BA a ACaTAwAeA Ky fata en ares

H, (1 eneaa )| MOH (m,)||MC1 (m,), AgCl (#)| Ag

M © Mm Sala my om, ea om, cranint faces ok

creat E.M.F. ara,

E =E°-*f ln Qy*2o)-

° RT RT Qc-— F°— acl7 In K—- F ln Goan

_po RT RT, moa- RT -= Fes! | — 4 py, Moar AL 2 Yor7 lt K,, FP ln Mean” E In Vou: (19)

Y Alero yess faoprs i (19) ae asikeaa cece 25°C Geom

ATSN ATH,

E — E*+0'059 log = a = —0'059 log K,,

~ 0'059 log oF Yo
OH

E— RF Hoa > 059 +log — ion —log K,, —log 1° (20)

o& allege lady sara AarA SAAN ees YT — | Sam
ACA waa Sire wanqy sa Taam em eal alsayg gas

AFAS yours 1 Zeata, (2O) ae aateacra rales —log K,,-0F

aay ata! MOH «ae MCI ola siue-laceay genta gat

Hoy BAAS AIA MCF OA Mo 8 Mon- AUF M1, 6 M,-OF

waa a1 crag eam E.M.F., £°, Ag, AgCl, Cl” Scascioa

onary fauraa aaa, yy fore fate, acre E°= + 0°2224 core |

(20) ae aiteacta aratacsa ateis gaia oracle vite, aedre

>, C2, 08 farts Ao Fer A TY Hem AA ELF O BAA

nite ms ales ara cl cane Gerwy aH Sra cave Kt TIA MEM

aqi water ong K,,-aa ma 1008 x10°** 1

erm inatsy alterna Big Sesta gers (Effect of

temperature on the ionic product of water): G¥q



458 cee aarsa—laatiss ofa

TEM BT Mad yen Kot WA AP t RAG Se Haaa

(Harned and Hamer, 19838) avs, 0° cece 35°C orfe Georg

T-aa aren Ky 9a afsaéa faca aller ae 2err san ate s

log Ky = -* ~7°1821 log T~0'010865T

+ 22°801 --» » (21)

oe Ailsa Aa face STs acer . alieay dinK/dT

=AA/RT? cace acara oraatear ori, 4H, fafa a az |

0, 20 was 25°C Geer arg AH-ata aera 14°51, 13°69 wae

13°48 fecetanaia : ak magia Gan lope aces CHCA VATE |

aedia co apiae-eras api faiem HT+OH-=H,O

araa wraatea faterar Toe feats 1 0°, 20° aae 25°C Gaeta

farts oma SIN anol —14°71, —13°69 aay —13°41

facaranata, were acta oaaleay ory xarrcy 14°71, 13°69

oa 18°41 fecoraraia s oF att cae Gara Tats sea ACA

Tye YA ACSTAGATT |

iar Taare SIS SRSA ACV ACG as aad fates
Cora At WA MY TA! SIs Ceo AMA ak eF FAS

“estat K,-at cetie aay oN tm atal 1910 ATA

aca (Noyes) arenes cata @ K-08 came amit a

wae K-98 Ae aA mem aa 220°C Seon! of TA

460 X 107**-04 Freraiie |

pH «ae pOH : PH Mm Bat TART BARA was

POH @m waa stylaa-oraca alrae alam 1909

Aca eucaacra (Sorensen) pH-aa em ca otaai—“aA

aac PH & Baa BAHIA UTACTA MIPTHA VTNS aia |

aaget ara crn aa a PH atau ulus, ate E.M.F.

atamcra an vets zema apune pH-0q Aen ecw

CAAT AAS (G_t) aise aes 1 Zare Corn AT

pH = —log axt | vee (22)

astera pOH = —log aon- vee (93)
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areas pH = —log cyt adteret? aaera sm ot cyt
TA Ste ate faorr wace eetinw LAE SA THT

Grr BCE PH + POH = —log ay+— log aon

= —log ay+Gou- = — logK,,
= pK, ees (24)

quar 25°C Gesra eels eae ce,

pH + pOH =14 s+ (QB)

vir eniacer PH(= —log 1) qeraek O «aa aaret
scar pPOH=0, udte pHT=141 25°C Geora aelte gana

ceca pH-ara O cave 14 aa aa

lope ovat HY e@ OH oracaa ofan ama zeata PH

POH ast 2 9a 25°C Saar acwa acermea aa 7 Ba

RAC BSTC Brana Alras 10-07 AS VoTIs IWS Wa As

aa are, waa PH cae aroma ( was ) ATA BA aay

arena PH O cace 7 ode orige ae 7 care 14 nda erate agiw

facrn Sta ( 25°C Geo ) |

pH atias 1. secpicen Scmsche refs:

gait pH arice xt CI TS BENS WA sates FA
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gates 1 onbantena oer H, nr aH eye em eet ak

a ash mmibiigs Pt-aat oe orefere placa crem aI

OF VU VAG Aq 6 MAT WT FS Ay afekos az ates

Se ofeast eres Tn en ame ok Rearscicea’

faeq ata 2 303 * PEL CF BARTSCH CBW FNC

renechest nen 7e ea Ferd cm EMF. (2 ar AAI
CAMACATA Atty a fra sn ani fear far ww

FI] EAs

E=2°308 * - l pH - — Farcatcaan

F(E + Espen ) Le
pH = “5508 RT (26)

26°C Sacra,

_£ + Fara

2. ste Scwackre tefS (The glass electrode
method): ca gai oss sore fanters sare FOS ©

RAC AA Asie TaSa-onedas AS eH 1 ws fawa-rtefay (Eg) FATA

pH-sa Sora frSaeiter oae oa freq orem ara facoa aateaa

CATCH 8

Eq=E'e -< In aut

= f° oO PH vee (28)

F°q ar 715 — saiqes, ude E°g a5 React
faerqa Aaa 204 zea Ht aracaa alrasl 1 24 1 |

oaterta gaa fac aad are Berane eodt scr, ce

SCHSTUULS BTS CHBTAM RTHCATSA ACN Fr Bea AM cea
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E.M.F. Tm 2A! a ELM.F. one Eg fata anees ers
PH laters wc cea Eq fafa aq E°, oem ara i IWS
Tater PH-fatere fate gay fata E°, fafa sm ca wae HIN
MANCHA NS CEN TH I

itity ! i!nn
|

tlpyle tty

(te.IPA i

fq 102. pH atta—ats Srerecite refs

Si5 AHPGLGA AAACN BA TAH fatHA AS 1 oF Bers

QB SICA AA CUAMNCS AACA WrslAS Wag cen a1 as

THA NHALF BCMBVIPS SI GAx Sige Mair Bp Fe Bev]

cafe i areas ‘tide O15’ 5 BI SM AA! OF FIG

ome 72% SiO,, 22% Na,O «as 6% CaO areyraa acss

fates PH-93 B49 aCe 1 CAR BAA Hates ents alge faeces

ass Scared, ca Ag, AgCl, OOINHC1 1 aaa aepaz

fours atic falas pH-07 aera 229 faa, SS SAARC TM

Fy SF BMA SA WA se owivarcaa Cra iqateers Fa =H,

amy O'05M atiferara aniaG acae B41 WIRTH BM cas mca,

CA OF INF FAM TH WHS sa face Ai ak

aes aans atersla wae yiace Crem AA! SAM AMA FG

BrrsuaIers FatKA NS cerN ATH s

Ag | AgCl (%), O'}O1NHCI | ate | oaiperets ga

sis Bcacea jaws weeny @ aizsy ac PH wmndcem

Som faaitr acai yom fees e skews gaa PH af

Oss xq ae TSStaA AMIS @ ABTA AHS LFF eH,



462 coe wirm—iadtiow odta

wer Resa faeq O ara ape cam +0°002 cor irez

NG AH OF BWI ASS Boa Aepeta Seuyesa PMT

odes |

aaa 4 Be Restore feeer ora fetecn crem

BA HA MCA AEF MITTS AAS FAN TA ACO FAM PF A ACTS

mr! orga tela ga fairs sac alors ATT

afore ax! 1 cre 9 pH m4 oF ReMSUIG ys SIN se

oa, 12 pH 4s cargyit AveraeNs Sq Mem aa, fog Ta

Brat aay Outgtoey aired Cored a Zeman Be ser

Ne AA Tt at Bre PH arta ga Sales aac

BloTAAA APTS G omfascra Gory TaSa Fea I

at maiocs O01 ats pH Me fagaera stm aH

AAAS ay oF wale Meperd TAS sal faye Forde

Saat UN iepe oneaivs enincw se Berea wera Fa

SIC WH MSH Aral, SLI Ares Ary, esq oareela faery lacy

BS RAMS WALA BA AWA | ,

WA FN TA CH, WAC BATE UAT 6 FHA Cnioma

Sat wey Teneriane a aiaTST SAI AT BH FSAI

Cor mT Saray faecaa aPT ase faecta iv zal

oe faeraa mndsaias Frac 16 Scaauiwd isersa Genta

Bal carey Teoayioa acer HITT SIACUTCO A FT STH,

cate ao Reauwa faeq fours 6 aaraa aac pH-a7

Soca lesa Fez |

Feaarecyta VcwmscHtse *EfS (The quinhydrone
electrode method): 42 am acre @ ( ‘Sa0aM-aRa-

stunt Scars’ goa ) H* omanalas ara Fe FAARCAA

GTN APE FTA OA CAT GAC Moar 1 cawew faataro seq A

ScmaTHG mem atx Gra faea (E) xa faa aS :

E=E%-*S nag ve (99)
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2°308RToT

~ aE gt “pp PH (80)
emm Mets Vee sa °C Ses E°o orem ara,

E°g = — 0°6994 +0°00074(t—25) comb» (81)

FORABT LA ZACATA IRCA AN-ATeas few |
ara weary gett oaberty ga «® om arn crm sat
ATOM ARCS GFT HHS FTI eM a1 AS Brmacire fence

eTeATT 71 cree oF ga uretts faafeers eq xa Reece

RATT WAS Agr YS aia ase Coral wma cas ye

eM water! mec ok were Se caine aniacw cats sara

AA MSS ata cate FN Tl OMT arse arersiga freq Say

aq YS FN Al wtaiea aa face ARE MTA TAT

STA ATI SICMaAS Sac SM BA1 oF Ress AVA

sce RTSTMTGA AN Fe sca A Cima E.M.F. wae

OIF CHF PRARAcYTA Aracaicws faeq sion zai wk fawz cas

PH arm aati of valores 8 PH maha ya SM FH mem

aa fag orang ao cht wala Ace ae TSR oes

ARAM ASS MCF 1 GT FA OTST VACMPAAM IA Ta

Silas za aae optaw ema araiae eal BAC AAtaTSlA mate

BIT] Tails Siye-laceray aa IT mig Sige erscne FRAC

scarscarcea fees aigtios zai a tras later omits Srutgiors

SRA Ae TAMISAALAA Alene wiaaos eal TT Gers

Higan ws fates ane ai weele aN FRAC

SATIS BARA FA AA |

waifas ¢ wat (Acids and bases): wine e Bae

FCS UMTS MAN GaN! UNIAG cama G BAF TRyiAT

Bray Cerny sq) | VNAG @ Bracea Tac Bu AI ae HA

Cott zai) oaaly amen anine @ races TeTAA Se AT ae

ee fost eal aelht secs onine @ wracea Ae eTocs weely

Tee oF ean wcwaae® aon fatey obe-fadters oa,

faery aca untae 6 Baer Utaias BPRERA a Fosqiey



464 CONS TRA— Ties MrTa

VMAA BW] BIS] WYN FAA WA, RAG 6 Asal

(Broensted and Lowry, 1923) wniau 6 sae ws Os

AMMFS ASAT Cesay Ba | oF PSM VAAN cempqoncna

PASAY Mee Ae VITAG, Ala camaaias wigs aryl xe

As 1. sniae HA orale xq akora,

HA2H*T*+ATM .

aifie cetta sta

MUMMFS VY G MITA ACA ATT as A” Bray fexertiaaiee

H* aga sare mea i | peate AW racaea qrreony aed 1 ATCA

UME cara Tacs erava wi insa seq HA-aa fea Gai HA

aig Cla 2H, lacarery are wef cq wae lanate Tem eA Ic |

ara AW ary afosis ere 6 faedterc HA ay sq am AT

aca Cla wae =A W-ce oniaw HA-aa ‘aqae sraq’ (conju-

gate base) qm 2x1 *ETeTa AT Satea Baa ania ara

HA: HA wx A atm at ‘NATH CTS’ JM AAI

ASA CHAN ACS CA BNIACGA VTA WAP ACT |

OAG J Pracsa ABTS fadracs aracss Glas GAIT!

glace aptae adhtew 2a, CHE MATA comb TACT ATS ATT

arate | | welte mas face was feonce Fre Faq Bey ay

BIASTS MIAH TATSS FA TA Gary MAVs Giae fama se

SAS ACA MATA conba-gay Byer Cry eles unfae 7

sata “te igSa BACT | MACEA coMbNigel aly Bley A

SC ATTATSTA Bl MNS ce mae Cla wiacwa ATA

BSA FACT VMNaA ale wMAcsA cooaigs YI BT TA GAA

Gta anfawe ca® aace sto unfaces ae Iba BAT Hae

OIL MUTA ATA TACHA TS Aq s

HA + SC aqe)@SH* + A

wife 1 ~TAs 2 aifie2 wzarel

on Ye aye compa ye ax, HA-ATM «ae SH*-S!

S-a4% carpy-agcera IT Chr seq wear farm ate sq TH

asia fafem cat acai scr aeacea HA tla wae feels

came HA ste ata |
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Sealy TACT ATATATS Uta onfreaaE cata ance onic
SUIT lel SUNTACSA ATA MISA Sea | | wae AF aT Sew Vlgwa
wiaxa HClO, > HBr >H,SO,>HCI>HNO,1

Se wey arena wh oniswe cae ancntam are cle
WMTACSA ATA BIA FTA |

OMAG 6 WACSA TG fafa arr orate (neutralisation)
RA lt BAT e sacs acy Tale ae okay —

HA + B2BHt+ A

wife 1 ow ste2 etie2 setae

OF ASA AACA oeerary Bel ore ByTH waarl Serra Fa |

FSM AHACU-AMGAT ASA cecs MT|eA AA—(F) combs ST

FAS MICA Gar wMaTeAse BIAS aa coma az Bars mIcH

QI MITES BAF! (a) aca ome selena unine a

SIS BO AA, Tee Sera weniss wafer lSa sara wracea

apiog Gar t (1) A CH BMAG T Barsy BTS BAF 7

SIA mscasi (A) Braaaat mde anins T say gs

aca i (6) oie 2 wracea facet macsa Gay frSaiian

Sra i (5) amar Bee VITR MT Gerry Fa |

fasex ate (Lewis theory): 1938 arm faway ace ca

OSCR] SPIT SMT FACS ATCA LAT MHI BAF LAL OSA!

Smska IT SAG WA aa war wiiaS aq we TATATF

MAACSS-ATSAt ASAT AAATAS STAI I AA |

ateta wae (Buffer solutions): cA garcia pH aex-

SATA VIMTAG J WABANTA WAlaaSS BH TN, M1 Vora waswss

aa, casa wane ateta wad zm sat ane NT BAe

cart sara pH-os otaaea wa Fara ok aerate Aes fara
(buffer action) an Zai ATA Bla aNiAG @ SA MAC

macra far wea why BAS @ SrA mars Pacry fae area

ga femnea sre acai ower cries an za untae ae

Ae Cacares caeics Jen TA WALA ATHTA |

30
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areata fara aenet eta ontae arena feline fase

VITA MCF 1 SAS Baca facaraq Grae Boy ATA 8

HA #H*+ATM

Aa untae adte H* oray cary Sacer acarear ISS ATTA Gey

oroja Taira cat aca acai ge H* oq A oan

ACT Fe aa Ulacaies HA aq wey FIT! BH, Wea

pH-a7 IR MATS TCT Tl TE CAIN FAC HAT COLT

H* onaq Gorniss Aca, BAI PASAT comby ae Beal CAR

arg HA aga orate facarery rq wae ATE (SF MTsca |

we H* arraan npe osiaura faca apa | Ulesarara SniAw

Tl WAS CAT Sac ATT few Acq, Bel Aral ass 7 I

ASA SiAG 1 Bras carn Sara Beat Taher Ava,

H*+A° =HA

ORR OH-+HA=H,O+A'!

sale areaat (B, BH*) cara a8 fateraryier aca,

H*+B=BH*

ee OH-+BH*=H,O+B:

Os fouls AWA wT A Sans aia Cla was cay

sae, SA pH 1 oss ATH ALA, CHR Games malas area

gc 2tstq WAS] (buffer capacity) 3m eal our aly

os facta wari db Gays BIAS Catt Fara Bet PH-ay mfaaéa

A(pH) Ta, STRUM BAC ASTI VAIS) (6) Bra, |

pee

Onis wear cea: HA@H*+A-

TPR eat alaaias eye aconea alee ye 1 es,
facaran wae (K,) en ara fava AS s

K,, = SBtCA- - (38)
CHA
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' QI Cyt=K, CHA
Ca-

a —log cat=—log K,+log “A=
CHA

ate §§ pH=pK,+log©* vs (84)
CHA

HA wii eared ose wat Sle Sive-lacera AI eTsTH, Bee Bias

ofan AW SIs atsrs, Guiiacoa facaey AAT Sl BC

Cua CH GNIAWA MASs MpCHA GAR ca--<e ROTA alales

CHA ANA AN AA! CFU,

_ AA TES veepH = pK, + log a (35)

SSTatH ATHICAA CHU GFL SIA WATER ATE,

_ AA YT vespOH = pK,+ log mIae AG (36)

(34), (35) a1 (36) ae meas CHVTAAM AMSA AN TAI

K, SA PIacea face HIF |

oneces miaacs aterawl (a) sac wae f Afra ymes TACT

xrat, (84) ae aalleae Arps,

Carat fa-
pH = pK,+ log a log faa

aiveret cata faa = 1AM Aa l= Salk

= Lm, r fae ott 37
pH = pK, + log Centre + log fa (87)

(36) ae alsa cecs GFZ SICA MSA ATCA,

POH = pK, + log a + log fs* °* (38)

Bt xo Braces FHA |

fag ofa er fa7 U1 fet OTA ocean 1 | TORR eCeeT

share aalleae care fart Hacer fgars Fal ATH |
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APSAEMN As sy wa aI @ opine aaetane acs

crea pH=pK,1 AMAT aa-aniaw aqts 10 7 1/10

AES WEA TH FN AA Bouse aes wad PH = pK, +1

Ral wale aTercagq ceca POH = pK,+1 zai |

Briaads fsuka wmnats wine (pK,=4'31) wae

ciivara xayetcwa fae om ass IEA BT wee Fz,

ama pH 2a 45 wae areata Baw ata O18 am gas ate

pH aFF |

UA AS ANS Taos Bal 7 SRF Aa @ y Saree oniacwg

Taare, Clee AVA CSA ACT! «UTA,

4°5=4'31+log x/y ; uedte x/y=1°55 |

asarrie O18 sesy O18 aly Sees Bas IA Baa BT

PH law: O18 a gars Bar O18 am Pare

OMACS MTS Fary aes O18 wx Games aaa Avs Fact

ASAE

*£+0°18 ,
y-018 =15'5 ;

AMM FCA ASA BWA, + =0'3368 aa y=0'2178 |

ay We Fe olAG erseq 0'2173 aa gems aie fea

or aI waz 03368 aa Gares ate farm aRy Aa

teat ata oUniaG cers, Boas oniae fare ata 0°2173

+ 03868 =0°5541 ara -gamme ate Tabra aa & BIC HAF

aia sae ata 03368 am Sams, was cA Alaa

m1 Sct 1

atatae etaa etete (Common ion effect): wrara aa

SAAS TT ANT ATT TSA MBH TST CBA FAC GS ATATA

ORT CAI FAC TACHA Fe ACA wae Ufacarfas ae staan
qe met | CaN, ,

HAz2H*T+A'1 |

ot ga, Ht faen Aq an ai sac ofacmias HA ag7



STANT ATHY 469

maa BH MT | | AN FSTA ATT Ge spe oy fe sara

AAA VAT CAAA OS ASTACS Wiatad Slay etere zen xz 1

Slecmsrefys Fad (Isohydric solutions): wasid st

wive-faceas omicdia BACT Ua ast ley Cloe-farerey ores Bae

Cua Bara Beer ale vie Sloe-lacery ormeda cpravas lacarerarara

carat MTaaSa a EH, SIAC waa yore WNAcAEaies wae
ara | a PATS AH AA TTACTARiy (isohydry)! ww aM

gis wr SircwA BAT MAT GMO Be! SAG qi HA, wae

HA, 1! Slate,

HA, 2 H*+A,"

HA, = H*+A,”

K, =outar Ga K, =" -_ (39)

CHA, CLA,

ere fora alata aa alraora ata Pe MA RCE |

gid SMIATTA NPT, TACHI BF HAE BRST AMF Cy, As, V,

OAL Co, Og, Vi, TEM, Tract cad STASA Ba VV, + V , nr

_ a,c V, + Ogle _046,V, +56,
POP a WAV,

_ aC V; _¢V 1 —a,)
cars pay, Se cu = "YT iy,

5 _,(0,6,V,+O9CQVs) _ 40
wm = K.-S 7 da) (40)
ear sen ontawer wae K,=a,*c,/\1—-4,) (41)

eae fasta onincwa aaa K,=a,"¢,/(1-a,) (42)

a,°C, — a,(a,cV, + O44) wee (48)
l-a, (V,+V,)-4,)

oa, K-aF cre

Cy (46,7 +OsCaM5) vee (44)
ee eee

t-a,” (V,+V,)0— 4)
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(43) 6 (44) ae aallzay cers MOM AIA a,c, =a4,C,

7. [H*],=(H*),

adie (pH), =(pH), see (45)
Wome yo. aaa pH ork ara, adie gid cack AT AACA NPY

OZ Ot ok Ry TANITA 1S | |

macta wiGfacte (Hydrolysis of salts) BAG e

wBIACeA OAT BA AI wae ae Cem zai faedborc at

maces Aen ercera Tatras Wl Ta UNTAG @ WAT Gerwy LA, SIAC

cre fatrance wacsia oiGfaceta sen cat | onitacwa ae crt

AA CHA AHA BAG T wacsa a as T Gers wie

pied! la oniau-cla sae aac onifaca aoe mM1 aa

aiq BA aa, Grace Sriaiaces Tater aca,

BA+H,O @ BOH+HA'

enters fatem Goyet wae cl col AACA CHAS BMiacacay
aime 9 cin ami aaa BA ola wive-facea zeny Fact
Agama fates wag area! BOH 7 HA-az ay aie

mil AC cate apres alates oracq eae cate cla aca CAD

ay fates wae eaeca | BOH cla aca gaa AAA STAT

apiog ate HA ola ace 844 Aaa Sigs apior aca 1 Goraz

Bl] BCA Alo MUAPIFS Sls ACI HII Gla APIS are Acq |

wats iateaa Gogel Alay Wary acs ae oF AMNTATA

OF TT BY HAA a wey oweafawias aa ce Tec

wrafacsia wee (degree of hydrolysis) 7 2A aa ats

han ties em eat onitaca fairer maces etefacea

4% (hydrolysis constant) (K,) Tn ZH axe ok wars

aaiea fata sar aaa acer AlPAOe AATEC HTS AM BH!

face Tor colts aca Vigiacera ACS YAS GIy Vico FA TA 8

1. We apis es Sia wae: ace onitaces fale

QANASTCA AIT FAC, TCI—

BtY+A° +H,O @ HA+B*+0OH-
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a A-+H,O @= HA+OH>- |

SAASTT AN ACA FCA MATEM ArH,

K,, = 8440n" .
h a, (46)

ek alsa Cicer Theor AT © AA ACOA ant TH 7M

SA ASH] ATA

— _7HA_
» GytG a.

aay wpiacwsy face wae K = aytda-/dy, OI BCA BHAA

qrra K,, =autdon |

Hlrasra Maas Me c Ole AeA yemes f Waa Fac

*AgtGon- = 2 eee (47)

(47) ae aalteay atorca Tata TS s

Ky, = Bacon . taslor a (48)

RICA State miter ys cater 1 aa, fua=1 BA Oe fow/fa-

Byres 1 art cave Kya alas ke, farm,

be, = CHACOM” “+ (49)
Can

CMATACNA WEB fr ACA AA AAA MASS WHY c ACA, AMPA,

Coa=hc=Con- 8% Ca-=(1—A)c i Far
2

b= (60)

1-97 warns h-cs Srorsdha WI FAL YA LS HA ACI AN, FAA

wralacacaa aaa ALKA AN AA 1 ASAT

ky=h?c a h= Vile (61)

kay (A793 cen Flea an ert sar aT! CAR Tlteae

@ (51) ae aalteas cars MTOM ATE,

h= vw (52)
Y &k.c
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BIC CHCA

= Fw Fw _ te = Rk,Cyt= Con- he Vé.clk, .

71 —log cyr+= —}$ log k,,—4 log k,+4 log c

a pH=% pk, +h pk,+} log c bes (53)

=7+% pk,+4 log c (25°C Geer ) (54)

okt matsay an Rac PH wart Fn Zz |

2 Sa arifao e Bt wrasse ocea oilers

Talem 24,

B++H,O = BOH+H?*

__ 4808 Gant | _
k= (55)

UMMA AI GC AAT ACOMF Bon- WM YI BCA OA WATT

facareyt wae K,=a5+ Aon-/Azon WA CACY MGM AT,

K,= K./K, me" (56)

NPS WALA FACT MCA ATA ATEN ACA,

_ ©BOH Cut _ Rw ..
Ry s cer h, (57)

AMNTEA Cat=Caon=Nhe GR cat=(1—h) c WA bh as

C A AT | | SATE |

Ky= 5 =h'c (68)

h= Vk, |/c= Vkylkyc

a he= Vkic/k,= Cat

TSA HCA ATA HAA ACH ATM ACA,

pH = tpk,, — spk, —% log c To 35°)

=7—tpk,—t logc (25°C tec) -- (60)

6% warm PH (59) ae aateae aa fatte aa
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5 Fe wife « Fl HFS CRA enataces

fate 24,

Br+A +H, Oz2BOH+HA

__Gs0u GHA __ Qs0n Qi

Kee pet = aoe das Out dae
pt Ga pt@on- Ont Gam

_ Ku |
TKK GD

THe TAA SAC,

CBon CHA _ Rok,= CatCa- Rok, vee (62)

HAN Tas Cnon = CHa = he Oak Cyat=—Caq =(1—h)c t TSA,
h?

Ry (1- hy

bh _ iA] be. a
BATE i-h Vk,= N/ wit (63)

STITIS k = Cyt a-/CHA Realy

: CHA he he

cat = Fa Ca- a(1—h)c a
_ Ro A [Esko
=F Rak \/ Ry

a pH=tpkw 4+4pk— EDRs (64)
74 hpka— bk (25°C Beem) (65)

o& gaa pH waanpe c-a9 Saiq asa 
aca TN! aera FH

BMIAG 6 WACTA oraontias aitera GACH |

fea cetta MACH Barend :

1, CH,COONa+H,0= CH,COOH + NaOH
a CH,COOTM

zaq CH,COONa entire CH, Ci
NaOH core Gentes |



474 CoS aA —iaTiow MATH

2. NH,Cl+H,O 2NH,OH+HC

a7 NH,*+H,O2NH,OH+H*

ata NH,Cl ola antae HCl 6 sty sae NH,OH cere

Cermnigs |

38. CH,COONH,,+H,O @CH,COOH +NH,OH

a7 CH,COO’ +NH,*+H,O#@CH,COOH + NH,OH

aay CH,COONH, #4 aniaw CH,COOH «ae ¥tq sta

NH,OH cece Geonive t

— SGfacaicaa: Staal] sos ary Games onincwa (HA) aes

OF WA POs Was (B) cart Facey sews Bry ase BH* «ae

AW Gernirs xz s

HA+B2 BHt+ATM

Sa aT later MATA FT ACT ACA TeCeT SIaS Yio TafeM

QCA,

(i) BH*+H,O #=H,0O°+B
Sie sas wie wie

ai (ii) H,O+A 2@HA+OHTM

aie stare afc atas

[ aa Bw 6 Has Gey Crag frm Face mca | |

(i) fatem sap sat sras B wae (ii) fete wpa TA
one HA yfiss a2) os Bey apy falrm Tee IWS

Al SMAICAA CS BAT fey aia TE SNAG 1 WAP ccs

ae ot qoacat VIGfacty zen za oars Hart wmMfaceraa
APS FTA TH THM oprsyey |

aq Biqw @ WAS Gort Cla 24, TACT GA BAA

H,O-04 aninonte n sraeeite quot ZeRs, (1) 7 (ii) AWA

faigm apoure neato aa TI Boa Cla aniAw- cle BAF

AI BA eAlIas Bea A |

wigs ssacsa ftatetyers = fleas eoifire 3
wiacea facies sparen WeEICAs aeNUR ATIF
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areca aaaigetiaios Gora sq anaes 2 eh wees fermen
ee Tata SN ATH | | ak Tacaret eaeracrs aren face enifacers

qe fata Sm 784 (47), (57) am (62) ae Aalteace AreTT

CALE AT Allsaces’ Hy WIA sq xe, can eens ashy

agen ag Ka Aya wer sam fata K, oem ara

gq Galas wmarayaa aera ata sn am fwat-ecan slag

aieacy Aa face | aa Brey fates onpee K, faen K, fads

aa AAT Cates BANAT wemalas Anya aca sz

aeontas K, 2 K,-aa fafa en ara

2. pH ofaaicta als aac gam PH carinit

fagaera sim aa pH fata am ote wang sta

ok pH-ore ga H* aracaa me aim aa ale aaa

ANAS Ae Wy BA, CA cor =k, /he war waa artes

AGe c MAMMA TATA hay TAGS aay Beara sea Brdiacea

ae ham wat waans (50) ae aalsacra Areas k,, nda

S71 BWA!

ate mata BIAS Gey why FA SECM cyt=he Bat

h aaa 7a (68) ae aalteacera AIC R,, STA ATA |

3. stifaatfesi otfazatcora wails osm are, shi BAe ©

Cis BMA cacy aie ose Ha orem cri GF FA Aaa

ota car Games ate facta acer, omalacelas ay waa ACTH

ota sca (1—h)c ara wares ate fata) «ate fara Genny

wniaCwA aT Barecsa wafaats Bq hc | BAF Bll REA APSA

Biaaias erecas garcia Games ataaize (A) FO aa (1 —/)

MT GaAs macs ase haa Gees aniacwr facareacra BCA |

ACI Pes eisai Ao a Anlawr Yes AANA

Awa SA,

A=(1—h)ANcthAua!

nace fated ofaarige « ata, A =1000K/c 1 HA-oa street
TIS HMI VENT, Anace wits ager anlacwd Gaus

facet wa en AH) wa Ana=A°nttAra- A



476 Cre AA—iafiow sty

Ao fatt FN FY THT AMT! FACT AcKs waiga whey WAS

CAN FN LH, Aa Be Vilas wera we an) ek UPA

waa Sos nfaizc) A wat AMA BCT l Your Coag

aateay cae Ah fara ea ara hk eae c-0a Arata faca R,, fama

ea oe! 6aie opine sli ay ose eae BOH whe a

BCA Anat BRA Agon SCF GA Balas TH Baa sey

aiotae wigan LA cart save aca |

4, asa aifaaicny areca: aac cai Sorta —sls

antas 7 sia was ale aay sis grate waa A, CI AMS

wera ACH TAMA AA, SAC OS HIS ACAIT FA Sc

CAAT ATi AACTHANACSA STTACHCAA SA NAN ATF 1 -BTiieay

ea «@ caaiecaa aces Bade aretaa aa, Teg ontater sece-

arate t etcunaitas unfacur cabs canter gata az

Gaia @ acta sen aniateacaa ava yee (distribution or

partition coefficient) D aH am aei adie abpTsrety

CVOH Caafea/Can=D 1 wiiiacsiao garry fale Brea

ALN AT MAGA Alea ACH Ge BCA ATHTA MA cae Sea

CAacAa ATRIA STTTATNA TY ( Ceaafe ) TIM BAI ak

ame c, aa aq ate fava aca, wets ora aniniacra mMpW 204

c,/Di Fe aniacwa ata aaic,+c,/D am aq ate

fac | yoare oalacias aa aTy HaCaT MPT BI c—c,—c,/D

aa wy ate far) c= AACA aTales GT! | aA

Cc C,

po tniion cas . BUF) 1. (66)
Carns C—O, —F5 |

oe asteacia areca 2, fears FN aa |

Ct iHre-wias yoe (Acid-base indicators)’ (CIA

ome BIC CA Sacer Sera fates af arn gacea fale pH amit

TA, SN WMiAS-waAs Foe fara vitaiss 1 later pH-a ak

ape oma fate ad cre arm! yea wal kare omnes



OANA AT ATT

faee ina carn Sars mT wa ae cree SIA PH are

a AA! BTiAw-eras oda AacH ate wal AN MATE

QUT ST SA, St GAA wanisr Hert Aecy BATA AC

afaatss ace ane was faite aoa Seafg am wader

maging fata sn Ta kat APs ooneda Uleonenas one

TANT CA AL ALF, FIAT TMNT ST opr waiaahse ax, ser

amigitg fadg Fn Aer Bt aia feAReniag onl

aac sate, fag wrath wae canal |

WMA PAs APT Blow Cay wnlae 1 Basi ak

amdqia aac cooraca ataatee FH ae FT Ha @ SrA CUOTATCAA

ay asl Goyet aay ASA asl PH mae | GUOTATAA Ae

AIS Tt TA AAS CMH BTS ASS BMTACAA ae ar mney

MASA ALT GFT SA GA COMMA CMF SS AF GMAT Ww

DUTNITAN ALA VYRA TA! Ucorcalas waAlAaSy SMA ACG MITA I

winters ayy CUNias aiaaerIT Ha CCITT BER STAAeAe

MAN TT MATA MAT PACA WA BS AS Bq ovorsias

ofa 1 | were aig AES rede Aecse oa HIn wae ororaaa

Ase ZA HIn’, wrava,

K, K,

1, HIn @ HIn’ @ H*+In"TM

K,’ K,’

ae 862. Hin @Ht4+In7 @ Ir

qeme | lCK, = SM, OK = Se St
uta Quin

‘= Gut Gin’ GinTM e ! = Ip"
ae Ay Qumn Ms Qin

Axy* a n _

PASSE, KK ea=K L K . — VK’ Min — K, (67)
QxnIn

a

Kit? Bot IF (indicator constant) 7M &A! In

OTA Ae H Ing ae cacy Al YAS |
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(67) ax wales cacy TEM ATH,

QyIn — K, Eis tu HIn
n

Cin - fx, In’~

a pH =pK,,+ log 2 £10"

Qagt >= Kin

+ log tin [ fan= =], 41 aa }.

log fra- Bese CHAE YA me RA CHR CAN ATA,
pH = pK, + log Lad

ETAT AL-A4 Claws) . ,

Sins A-aF Claw (68)
aeofaaéa opin xa arerare [In ]/[HIn] ayrceq 10 cars

1/10 wa Me 1 | OAM aeniaascra pH 84 aA,

= pK,,, + log

| pH =pK,,+1 vee (69)

aps ate we IAs EH (INOH), SAA GANSTA MEM ANCA,

K,,=K,.K,=K,'K,= oe (70)
QmnoH

wefre dox- — Kin Gon

Q1n'+

{In'*] |a. pOH=?fK,,+ log rinOH]

[ Fieaw yreeaqacs lca] (71)

pH men ama pPpH=pK,—pOH w7iteaa cece InTM

STATA 3 TT AS INOH-ay ae-as cars Tew |

Cray VCS CHF MQ Fey] CAM AA CA APS MMIATCTT AK

waa Cl cea PA ateakt epeciig aca aaa ae) pA oneitasa aca

ae-ay odes area aca cacea fates pH wa (= pK, +1)!

at ara wile ac 6 Onige ae-T TA PMNS UAATA ACTA CE

ae-oy Bet aca) | Areas OPH onedcay acnay onlay SIeMed

ae SN AM! CTA CTA FECHA CHA Ol 7 Ura ora Fa PH

mécae aear mar am mg! «at faite pH saa aka
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CHM. Wall Th SAT AAV MATA OA, WOM A-A AST HiaAST

ToT wwlarscwaa pH-sa =e was K,,-aa Boa frSaelter

qome faten K,,-taite 2ps aaa aca fate pH-wcr arew

ataaGa ATSM AIA |

wacta pH atts Gera ais BAA sq CTA BATA

PH aren ae) we PA-98 corgi at arm asc SION SH

( Sra T Sige GT Aacas agar srces Areca caran are ) |

fates pK, waatatas ( gama pH-aq as srersife cq Tee

SIN ) AF CAUSA] AA! KTM AMBIT MPA Bea AII-VMIAG

NPY BMYMNS Biaca-aMioen sas las pH-aa aera ga Cat

MN FA cl SNAG Wes welors Waza sm wa Ga PK aA

gata PH-maa + 1-07 se MM aaa ale Ble Ba

CIM BW Slecat sate aera-cait Coat Fa vai aay

ose aera aac fates ornoy fafey ober rem cal

Bg are wae f lates oer wdbety ga cen] GH |

Sia 103. sail oniqo-wrary ASF

DF PK on (25°C) | entre ae | state ae

career F 4:0 ata Rat

TITS BAM 3°97 TAA xoy4

TAMA CAT 5'1 are EaT

CHTCATER ART MTF Fy 6'3 zat stat

CATCATCNR TA J 70 zat ater

ea as 79 Ra are

FAA CAG 8'3 Rat ATA

ontaay z 8°9 xa alter

feaenter 9°6 aia | cant *

qT tary 9°2 anh alter
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480 cae wIMA—aATiS 4TH

cose gat Rie wig ABS FAI Ct Sn an] | abwritey

HAUT ACSA ACN CH MAb PACA ercsa ae facet aa, waa pH

CAR Area Bac PH-ay Aaa za |

wrifHe-wits FcRa s antaw-ws HCPA CT BT
CIATED FA A STA ACT ATHY Alaa ASS CAT SATA! = HBP

CTY SITT ALL ACH oF yorsae ae afasiows eq waeera aMty-

fang fata oa ata | fag fate spree ae-niisaécra pH Tater |

CRAY WMATA HT CA AA MTOM AA Sra BIN PH-aa SiN as

aca | at pH-mca aevizasa orate TENA GA ADF

UIA FAG ACI Aa seer wlansy oF PH-area orpety aq |

Cia uninw-wla wae farm amigitya fe aren 6 he

AA, MMT ATT TA HANG GsAho1 carr Favs Ast VIE wae

ABH AM CAIN FN Bla att UTE, Gerwmy gaa PH-

aaa ae fears oneies (8°6 cece 10°4) ae} em aa =k

pH-arcra ay aiatows Cl HIT ASTSAS Ae-MifaaSA Ge BTA

CA CIA ASR oR yACAT oe Waa Fa oval fag she

ariny Cla was Taierara wer Gerwy marry wMdlacra IW,

VA MANA YCS FIG AAA AT LCT 1 SAL AUK Ay ASF

NIRA FACS AA Ala area wmiagsa awe wate PH-a 1 TeqReqriegy

GUAT CHA MMPS Mewes ex faratora aly uninv cla

OA BAS Bl TH GAH LIT AF AAA FACS ACI Aq AVA

aigasa aura onige PH-ai fang ara e tanga ae aka

CHUA TNF Bqaqwe IA |

Cla Uniae-Sta was CAT aa wad PH froma

ASS ZA Sl maya cracal Bat 10 fataievra N/10

wmiaw wae N/10 sta catT Fa TOG |

aveta co aac PH ats xia secs ae | aera Face

pH-oa ae SereR TH Sty Uniacer BAM facet BOA

PH § oes car Gere orem aa wT, fey was Cla Teas 7°0

crs 104 4a Cerey I unin cla fag wre el BCT

3°6 coce 7°O Gerey orem wa, fag 7-07 Gos cay OHA IA
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qe wa (fata. ) pH ge wa (fata) pi

oO — 1 995 — 8°6

5 — 15 1000 — 70

9 — 28 1005 — 104

99 — 388 101 — 107

v1 Gece aie sey aH Sram pH 7-09 face 7 Gora cla

came Cerey aor m1 wk sac sly unfqT- eh wae

cea en arta face eninw-erae oem creyie orem aH

( fox ae 10°3 ) s

14°O

pH —>
Da WHAT

{

O 100 3

MFM ATT ——>

fea 10°3. woifac-etay emraq core

Bwtenys 25°C Seca «si asenin tar antacwa

(K,=11X10°') O1N eee gars O1N aatlxs NaOH gas

Ga eas en xa (i) TA CTT Fara 4, (ii) Te-qotaret

SPMICAA HT ae (iii) sraaiayeS untae aca PH teas Fat

(i) anfavita facrean aes (O1N wai) a am,

K,=O'la® gai facet mar zema, K,=a*c Aateae

ACIS ACA | |

3l



482 cete zwim—indtise ordre

FSA

a= VT'1x10-*/0'1 =1049 x 10°

Cat =ac=1'049 x 10°* X0'1=1°049 x 10°

'. pit =—log 1°049X 10°° =2'8

(ii) aa are, 30 fa.fo. oniaw gar 20 fafa. wert Bat carn

Sy RA) wract ye-oulaen «ania amine scqi Georg

5O fafa. gaia aca watts 10 f.ta. N/10 aniaw asta

winger mpe Bt 10X01/50=002N 1 Seng marta apy

aca Taya, oete OO4N 1 Gey ga UNIAG @ STA Ma OTaTT

of ose TATA FAI RT| aa PH orem ACA ACSA TS 8

PH = pK, +log aaa

, -8 004 _ 7.
= ~ log 1°1X10 + log 5-59 =5 26

(iii) opmaaiaeyeS WAC CHAATTTA AA MST! «GA NPS AeA

erates uptae-npeer owe, wee OO5N1 ok wae

wdiaceias zea, aa PH omem aca fara TS ¢

pH =4pK,,+4pK, +4 log c

=7+4(—log 11X107°)+4 log 0°05 =8'83

wtasi ete (Solubility product): 3m cA

aaa, cia AgCl-aa, ae wa Hat sida ON SC BtES

BTA ACN TACATS’ AT THAT MCs $

— AgCl (*) 2 AgCl ( gigs )= Agt+Cl-

gates AgCl men faceless arg aces sca AgCl (#)¢

Ag* + Cl--98 atey ATs eats | ak gatesa aterara Ina y-frecaa

ataaéa (AG) 8a,

AG = pagt + bei — Hages (@) nee (72)

fatae Sewn (7) aranaara AG =O Tena |

Hagt + eam = Hage (#)
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wares wraine faeq faces: u=w'+RTIna alters
WIAA SCA MTS AT,

Magtt RTIn dagtt+Wa-+RT in ag- —

= page(s) + RTI dager te)

AgCl (#04 Airs 1 zea, .

RTIn a Agt4ci- = Lage (=) — Ag — Loi = AF I

quae fates Gee, ca.tdc-= K, = eas | vee (78)

K,-@ AgCl-ot BBS eaten a afeael Warsi
Qteq (activity solubility product) an a |

Ag’ 6 Cl” aratra 1G Alene qomes f, XCM,

Ky=CageCorfs” vee (74)

TSE KITA MTTCLA OH SAAC STAT ALM YS FT LENA

f. 1-08 AIA BA CIeETa K,-04 fas k, Taca AEM ATH,

k= CagtCci- a (75)

k,-ce WG Ways @tsey (concentration solubility

product) am ara: «ace K, oae 2,-9F WH KS ACT,

K,=k, fx" "v* (76)

AgCl aF-a% wigefacea: area cama aaa att BLA, 2,

SIRT ATA QCA,

BA, (®) = #B*+yATM

OIL AAS YORK ACA,

K, = Apt Ga-- = Cat’.Ca~ fa eee (76a)

TPE HATS YEA EA,

k,=Cptca-” 8 (77)

am K =k f°" + (78)

lates Geom K, wasi faq k, cwrre GRaT crak was



484 cere aatma—iadiiss erst

Rta cama cw f, 1-08 AMA RCT | OAS ote cer FET
bt AiATST AOS MITA |

aiq fates Oeora BLA, mata Bae s a Bq ats Teor

RH, CUA Cet xs a Ca-=ys OM Sram ate fara aca

Awa ,

R= Cat"ca" = (45)"(ys)=a*ytse «++ (79)
ATA YUEN G ATATSTA NCAT AES ok salsa aM VST SM ATA |
ATAIS] YR CHS ATS Mem ara Tacos Aalsaa cece ¢

1

=( k, \" ss (80)
ey?

aya Hat, cat AgCl 7 BaSO, ae aac cra

s= VE, (1)

k, tatoo Geers was Tens, aac AAT s fate Gas igs

Brat | feart-aceey aitargy Alea cars VIAN Stila CH, AACA STANT
mite ata coca Alera yes f,-0a TWAT FCI AA! SA HAH

VIA Bary Sateie qwrt ft Wl BT CTS NA |

area k,-at ma Tato ace m1 fee airre Maem yrra K,

PIF SH | | |

OMA MIM TAC Ale ATTA GAGS CHT AT cara

SA] AA, GAM APM AIA MIS aA wa! «fer Bc

CUP Q FY MS ATM AAT! «A Ms AA Vs assay sive-

lacey ote at Betas waren, aes Geo, s am Bq ate fers |

BIRT

| k,=s’ vee (82)

sey ate otis ae Baa oot Say ate for ca Fa BF

OAL Sr Beat afashSs gars s' TA, CAH,

k,=s'(s' +4) “s+ (88)

(82) waz (83) ax aatsar cacy MTeM ATA

s(s' ta) =s7 1
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aw wiles Temas’ <os tq Bde areas oraT Ortatecs

OMA AACA ATS STA MTA |

oTeCeR *Miaas Alene vacer fee aca faa AT s

K,=s*f," aa K,=s'(s +2)f',”

f', MatSs 1G aig yresi Bay ©
s(s'+x)f A=s*f,*

a s'(s' +7) =5? (Fe) 64
fz>fs, am f, tee oat atecs atrae yre

oar (84) ae aaltsacers Crtecsa TT BIAS ATH AT | «HGS

ssi

CHT CTT CHU BEM AMMA FILA ATTA Sige wqq

ct sara eat, cata AgCN gaci KCN cart Sara ace, yer

AIST MALTA AAT VASaHesy CCG AA! wa sas Sioa Cray

et cat aceca Ag(CN),” aaa aise geata acer AgCN-

oF oraatea cre Ges Ag” GHA GAS a1 wo ates

ata AgCN gétoe aca araiqe aa) ake ERIS AKG

arat AgCl gaa NH,Cl 1 Hel, waa KI carn Fara oan

OFLAFT ZA |

Creal s Areal Seo calan AeA AAT yr

92107771 O1N watetias onze @ Cena aia

RON ETS 4S RIA? SMATALAA AOKFA AAS Ys

x |

O'1N H,SO, Bat! MTS SAH, Coe = 5 OTT TRA/TE.

GI Cso,2=5+0.05 ara oraa/ia. | SAT

k,=9'2X107*=s (5 +0.05)==0°05s

“. $=184X10°° aa ag/ia. |

uiarel eran fae: 1. sfsatfeei tafe: comm

WA ATIC Aa aac ata fade sa area ( “aiseige’



486 Crs AA—iATioS 14TH

RMA AST) MSTA SI CHS MMAR yrva k, tala BM As |

CUI GF-AF AIT CHG S* =k, |

2. Sew am refes ok velers AieAe AIS) yore

K, tata em ai EL.M.F. ofamcra ocarn apecr of orate

STCMST FT AACE |

HTS tery se atatafars faceted s wea aaa SA-

PSlSCS AAC AAS SCT AA BAS Fa cocs a HQ yshoy

BH BI CCH CHIT OAC WONATATTA Gen Blotaer Alaa Bz

Sere 10°4. ATAY SOTA MAIS erway

mrad k, omar k,

AgCl 1°5X107?° Fe(OH), 110-88

AgBr 77x10-2* | | AKOH)s 1x10-*

Agi - 09x 10778 Cr(OH), 1x1072°

AgaCrO, | 2°5X10-*? Zn(OH), 110-27

BaSO, 9:'2 10-47 Co(OH), 210-26

SrSO, 2°8X10-"7 Ni(OH), 110-24

CaSO, 2°3X10-* Mg(OH), 610-12

PbCl, 2°4x 10-4 HgS 310754

PbBr, 7°9X1075 PbS 410728

Poi, 8:7 107° CuS 310748

CaCO, 4:°8x10~® CdS 4>¢10-2°

CaF, - 3°2 10-23 MnS 210-25

CuCl 1X10-° NiS 1-4 10-%4

CuBr 1°6X10-* CoS 2x 1073"

Cul } 5xX10-38 ZnS 1x10-9?

OTS UAT CUT FN BH, cA GAA FAT Gras VAcry AH Aye

RCA HFS YON AIM NST BTL BATS YK LAC ANTENA

ara wites ofaars fore 1 yw see TA aca yi
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SAAT THE TPT MIT yey EoTA AA Seas yew

qo, Fa k-as ae iMG erery 1 ca Apt oranges

cra «gata «HC carn saa, captca- AgClaa mam

qrvece aiiger am aa AgClaq oescem ae TATA

Seory oF MAS yre 10°*°-ag sreratie.: = afe gaca HCl-0a

Tania OLN za, wraca wari Ag*t oracaa native sitar xa

ais fora 10°° ary wraa wet ade Ag* ora oa a4

VAI Y WI! AT AVCHPC cH Fe alio aay | |

mareeenyey Sewers s HS wait sty oniay,
H,S 2 2H*+S* i H,S-99 fare wae array Gera

10-**-03 qreratig | ok Gag HS acm wtew aca cna

ON a9 Coat Sta Be cy s=O1L1 SrETH,

Cyt’ Cg?- =107?!

CH,s

-29 . -23

ay Ce _ 10 x0 1_10 : . (85)
Cyt Crt

ok AMAA CLT ST AAPAG WAAA THY Wem Aa! oF

aoe gacm H* oracaa more Gera aPrasa ianéeian i H*

OIAAT NPS AT ACH ALAKAG HALA ALAIN FCT ACA | CAH

CRAT ATHHRG BAswey ACI AHA AAS YR VMPTPS FF |

Ht oracaa moe ae Face eraca GS?” STRAT MPH GSCI AWG.

TST, VU GABPS AM MATS -YRAAMTG APHMAoAAAS

TALS WS WIT! GF sac fag fog ATARRG Beascwry

SNAG Tec, a fag fag ATAHAG Vasc BA ATIC PTS

MA! Cech ae cl Betas aniae mpce aétal. a1 Soe

AAPAUSA ACF TMG CHGS A SHNGAATT ATAPIACGA AAewrcig

ST Maya wits mye Yat sia orem acmea) ca 1N

BAG BAC,

Cuz =8X10°**/10°**° =3X10°**
Cont =3 x 10°-**/10-** =8 x 1077°



488 CIs azraa—lafios entra

Crypt =410°7°/10°7° =4xK10"

Coatt = 4X107*°/10°**° = 410°

Cont =1X107°*/10-*° =1 ang Oraa/ferers |

OCS CH AOE I HeS wae CuS-aa ae aescwy qUrg |

faq gacr Pb? a Cd** oracra sates ape cmt cit Zea

OAT FE STE HT | ZnS-0F Becw CU SCT A |

H* oraa-py since Tec S" ora faa cacy areqrn

DUCPCTT MANS ALG art cay OLN wraty areca ( ae

Cyt =10°** ara oraa/favre )

cs= =107*?/107*° =10° ana araa/fewra |

Cray ata fost sca orn act ce aaraiae onies farerace

facia @ outa (B) att cree arereacor aera eH, S*

SAAT at MNPCH Geer Aca Barsay qorq i ak Braces

fects acy orf Byres acm, Sele (B) acm feete aco

IMG THAI Maslwey cz |

me a sui oray Twin act oesisy aca, craM

ACT Cyt AKG Sine Teese MI 1 akan BAasANy Fac

aa art scr ay aca ince HS orem er ant ok UTE

PbS 6 CdS-0m wesepey orem are |

EQvweorcen oecwi: eels (A) art teal
sreyees (Fe**, Al®* 6 Cr°*-07) aasigg sx ok aH-

cHacia aay OH” OrtNt MY ATMS TH YT FTI Bayer

AMIS AOALA MRNA UAYMAVS weaisy wT! ako

NH ,OH-aa faces since crara ores wact NH Cl cart oa

an ales ofan) af BIg & aay mafzas OH” arar

gael eae GS} Fe(OH),, AKOH), 6 Cr(OH),-aa suscreis

COATA AT HS 1 oF foal ewer aS YK YT FA
Rema OF ATHA MST GAA S WATMRG WAT MCHA PRA

CHA HATS YRS ALCAN ASHI WIA! Baa AAFWACA

ATSTS] PUSH VUCHTFS Cale VORA, SHA CH OA ACG AN |
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Be wpifre cece atte NERA waingcER welts!
( Sta anifice ) 3 qe aac ontae cet why are, CARAT

wma ARCHR la oie wites cat saa cle anizcwa H*

Say Sle iwyacsa Aer Fe aca atacatas sh anine Cwat

SA 1 OF SAC Ae Aaa Fyraizara saces HCI gaca gates

TA t SUT SATANT SACHA AAS STH RAIS eee ATM

TAMAS IW |

k,= Coat” Cpo,*" [ . Ca,(PO,), = 8Ca** +2PO,= ]

H* oq PO,=-07 acn ge aca Ufamies H,PO, Bq 104

sara, FI PO,= Wars Me FOI AA ate CHE MHPHRTA ACTA

Se MIC Baia SACKS TASS Ica Balas za I

mos fenica abifata cartcacea weetas AgNO,

ara KCi-ce oma sara aata K,CrO.-<@ 3p fearca aaa

smami AgCl e Ag,CrO,-0a ram qr tacoa TS s

Ragci= CagtCoi- = 1 X10°*°

| Rag.cr04 = Caps Cor0, -=2'5X10° 28

em ae KCI paca onaise pe ON wae ge K,CrO,-03

ame OOIN | weintaace AgNO, cit Fat Sc, 4 ATF,

Cagt QF 10°°N 1 CIRCA 9 CagitCa- = 10°° ZeaRTa AgCl

wat xed | faq Cagt* Cor0,t- =107** X10°* = 10 ** aean,

Ag,CrO,-98 Bac ocd TI ORCA TatgtayCS HATH

Cagt=Ca-=10°° My BAT ate fora = BCA I crag AACA

wid AgCl aestey 2086, Capt "Ccro,2-=10°** Zea,

Ag,CrO,-08 mace Get At BTA acd AgNO, a

CHIN BACT capt Gra omer ae wea Ag,CrO 0m Bescmr

Te RA |



490 cots wira—iattios ores

erfeife=s epataet

1. 25°C Gesra PaUATS! craica E.M.F. oem cater 0'829
COG |

Pt, H, (1 emeaa )lasaladner = ance aeerecire

aaaiea PH Be? ater sree sara tzor=0'281

Core xz | [93]

2, ames opine (K,= 1°37 X10‘) an 40 pH-aa

OF WHF, AWS aATsls opiAG |@ ASS AAA way 24

02 aa aa/facra, feed ame aN aa? @ Tea pH-9F

lean ofaqeny 2a sey carn SN ZA (i) O'04 ara WY HCl aw

Tawra, (ii) 0°04 ara wy NaOH aife fara

[O097 Parmer anes anfae+0103 Gams aTectt

ate Tata; (i) O'47 aca area; (ii) 0°26 caw ana |

3. aba may Ag(CN), -9% facarean wae 41077" |

ataiss KCN-aa acs O'1M was AgNO,-a7 ac 0'03M

RIC ATMTTTA ATSTA GACT MIE TT BT I

[751077 aa oran/fevrs |

4, «et arse tea oniawwr (K,=11x10°°) O1N

wells gare OLN NaOH gas aa baae sm zal Bata

pH fea Fa za (i) CTA BTA CATA BM ala, (ii) -Getaet

VMAS wis Aare aye (iii) Ay Uniaw iss-fos emis Acacw |

[ 2°98 ; 5°26 ; 8°83 ]

5. eela oncaice oniacor face wae=1°8x10°°!

VHCABS WAG e GUiGATA BCAA ( ecocsa ALS ON )
ais qelte tracers SoC BAAN TLATT FF

[1°8X107° ona oraa/fewrs J

6. fagiates oRubimayian erainges pH fade Fa
Gi) HCl am NH,OHB «as (ii) NaOH am CH,COOH |
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aie crm Gem aaa me OLN wat orem aree, 25°C

COTA Kyu,on =18x10°° aa Kcs,cooz = 1°75 107° |

[ (i) 5°73 ; (ii) 8°88 |

7 OIN NH,OH «a O1N HCI gare fe aos

farce 9°O pH-aa aera Coat Fn ABA ? (Kya, on= 2°0X10°*)

[3 : 2 arawine |

8. 80 4c. O1N CH,COOH gaa 10 2c. 0'2N

NaOH gaa cart m1 2A t = Kox,coon=1°8X107° aca Gers

gata PH tzara FF 1 [ 5°05]

9. 9°70 pH-iains gaa sayin BACT PY FO?

arta Geom wteigqa acar ate aq cafotanra soqier

H* ara ence >

[ 56°012 x 107° ana oraa/faora ; 6°023 X10** J

10. A sae B git onfacos facarery wae aera 1°2x10"°

a17xl0': 40 pH-sx ae aegis cay Uta

NIRA Fa Bays AI? [B]

11. aia onfacwa fara wae xa, K,=10°°* ae

K,=10°*°* 1 10°M aang aniace NaOH crm on aa |

PH fen za sam gaa ate am oy oniacer am NaOH

crt =m 2H (i) O aa aq; (ii) 05 ama Bq; (iii) 1 am Bq;

(iv) 1°56 ara aq; eae (v) 2ara aq I

(42:64, 92;:102; e111]

12. sfas eninwa K=18X10%1 «ae favre 0005

am aq setae optae aae 0007 aa By crivam sce fata

ats wer Coat sa sari areata pH sor areas

10 4a ay Facer PH FS RCA? [3°91 ]

13. 25°C testa 0'05M HCN gacea pH =6'4 1 25°C-a

HCN-#a facareaa was Tey 42 | [ 3°17 x107*° J

14. Al(OH), wae yee 3°7x10°° we,

Al(OH),-08 warei wafers ee er? = -« [ 8'489x10°° J



492 cets TATA —iaati5w rata

15. 26°C Geom a-cren canineiaes unine wae B- caren

cotineiaes eapincos facet eae eer 106X107 wae
95x10°° 1 aninewaa weiss aie ae >

[ VK, :K,=3'34 ]

16. 18°C Geers srataam gemkror gare 0002 am aq

ate form: O11 arena sreafram arte ga a gare

Taary Fz | [ 8°944 107° ana w4/faors J

17. cme AeA mae yr 13x10: 6 fata
1:0X10°°M Na,SO, fam Fe ama aq ce Aes Blew

RS Ae Zac. 2X10*M cae aerkda aAecn 80 9.c7.

1X10°°M Na,SO, orca cre areere axsitse ara fe >

[65x10 am aq; m1]

18. acm Ag,CO,-0a mae 116x10* am wy ats

feorr | O'O1N AgNO, gama wa gael Bs ? ~
[ 6°246 x 107° ana aq/fercra J



“ifreral

airs Scam 4a a erate afsars oF ters Gags Ty

mana fara ere wy aiteace afters Bess) ae a eras ones

WBS MA TW AAAS AAT Fai BT |

A Atom—7at9,

Absolute scale of temperature Atomic weight—Taalqory

— Beaty ay Fa Attraction—8re44

Absolute temperature Avogadro number
—7y Tes! — ACS ATTH ALAT1

Absorption—facata4 Avogadro’s law

Absorption coefficient —OAITSTATNTHYA VS

— Farias ettss

Acid—auyifae, wa

Acid-base indicator

—ayife-mias ZF

Activity —7faas|

Activity coefficient

—afarqel atts

Additivity rule-—arcatea fra

Adiabatic—#est"t

Adsorption—fay Ts
Alkaline—TMtala

Amalgam cell—STaraara C77

Analysis—facwa4

Anion—StaqTa4

Anode—Sitats

Association—*eveta, Ale

Assymetry—Wafearay

Asymptote—471a% gq
Atmolysis—=ytocattartart

Atmosphere

—aybanteata, WENA

Azeotrope—aytfe etait

Azeotropic—witfeeckt ta

Backward reaction

—Asziq fafarn

Base—*l4F

Battery—=yieral

Binary liquid mixture

—afd wacera free
Boiling point—"yoatt>

Bond energy—Twarnre

Boundary—faarn

Boyle temperature— 4am CHC
Boyle’s law—WWatvry ZG

Bridge—CA¥

Brownian movement

— meaty af

Buffer action—arera fara

Buffer capacity—TWAT FAS!

Buffer solution—3131q T4
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Buoyancy microbalance

—AIS| AIPA

C

Carnot’s cycle—#ttal 5a

Carnot’s theorem

—Ficats Sts
Cathode—yt7ate

Cation—a@ytetay

Cell—caay, cota

C.2.8.— CHa. F.

Charles’ law—biac7Ay "za

Chemical—aintafars

Chemical potential

—antaias freq

Chemical reaction

—aratafers ffarn
Circuit—7Sa}

Classical—Aaqtoq

Closed circuit—nes Tay}

Closed system—{@S WF

Coefficient—72%, @InF

Coefficient of expansion

— AAT IS

Cohesive pressure—AS7fe BI

Colligative properties

— ALA AT XG

Collision diameter—746¥4 DM

Component—*t¥bF

Component of velocity

—CUCHT Sorat

Composition—7afs

Compound—ca\, caries oratef
Compressibility—qayol

Compressibility coefficient

—FATIS] VINNF

COs wI—laies 141s

Concentration—{5Y

Concentration cell—%15T1 CH

Concentration cell with transfer-

ence—FAATAS AGS CHT

Concentration cell without

transference—Aaqa{as

NSS CH
Concentration polarization

— TY RIA

Conductance—*faatfasl

Conductivity cell

—fresl Cry

Conductometric

—rfaateurfitey

Conductor—fxaret

Congruent—¥aryzq

Conjugate—Uay7ye

Consolute temperature

—atfefrra teal
Constant—fez, fas, #44

Cooling curves—Woalea Cre

Critical coefficient—afe atts

Critical constant—7f% #44

Critical density—"f¥ Yay

Critical point—af¥ fey.

Critical presure—Af% 5t%

Critical state—af% weal

Critical temperature—af¥ Best

Critical volume—7fe Styoq

Current—aqe

Curve—c7T¢

Cyclic process—Dbarra fara

Cylinder—cbts
D -

Dalton’s law of partial pressure

Opera SPs ott Za



Data—Onreryy
Decomposition—facvarea

Degree of dissociation

—farataq az

Degree of freedom—@UHaTF

Degree of hydrolysis

—aBraiyrny ws

Density— Taq

Deposition —Wqvrr4

Depression—"4Aqaqqq

Deviation—fapifs

Dielectric constant

—Ulztrrahs ers
Dieterici equation

—wrefat aiten
Differential—facors

Differential heat of solution

—frrers HIq SiH

Differentiation—Wt7FaAq

Diffusion —t%4

Dilute—AY

Dilution—AZSl, AYFA4

Disorder —fa4veri

Displacement—afeaita

Dissociation—facataa

Dissolution— aT44

Distribution—Ib4q

Double layer—feaz

Dynamic equilibrinm

—ifeaer arate

E

Effect—ateta
Effective volume

— Tiss} Basaq

*miTSTA 495

Effusion—fas7a4

Elastic—fefeaters

Electricity—wfee, frre

Electrochemical cell

—Bifss aise cr
Electrochemistry —Sifes wtyq

Electrode—3UTargtB, SiSeaty

Electrolysis—fus-farwas

Electrolyte—sfee-farwy

Electrolytic—fee-cara fas

Electrolytic cell

—fee-fyrre4 cre
Electromotive force (E.M.F.)

— foray 7 (E.M.F.)

Electromotive series

—woferrrs cot
Electron—3v7ega

Electronic—3t7sgary

Electrophoretic

—RUTSTHCRIT HOS
Element—cayTM, carfere oratef
Elevation—tawa

End point—7afairy

Endothermic—Bi%atet

Energy —"fe@

Enthalpy—aaqaty, Btcyy St%

Engine—2faq, afaq

Entropy—aaat
Equation—4atsa4

Equation of state

BIRT TAH

Equilibrium—ATa

Equilibrium constant—7Ty #44

Equipartition of energy

—fer Ie y
Equivalent—Zartsy
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Eutectic—_2Breses

Evacuation—area"

Exact differential—aa¢ facets

Exothermic—stavatpy

Expansion—a7Ta4

Extensive—7Twalfae

Extraction—fasrra

F

Forward reaction—aeya fafara

Fractional centrifuging —

—Coatfor Bente

Fractional distillation

—anris tea
Fractionating column

Bsa Faq

Fractionation — ty

Free energy—qe "fe

Free path—7e %¢

Freezing point—fems

Fugacity—pntfate
Function—avrrs

Fusion—71q

G

Galvanometer— 1 ietcatfaota

Gas—1%

Gas constant—T4 £44

Gas laws—7JI% YATR

Gay-Lusaac’s law

—Ct-PC ST LE

Gibbs’ potential—frz ¥-f7e4

Glass—FI5

Gradient—afs

Graham’s law of diffusion

—QSITAY WTT L

COS WAI— aos onetH

H

Half cell—"ud ay

Heat—Biy

Heat capacity—TINatfee
Heat content—Wityy StF

Heat of combustion—¥eq StF

Heat of formation—RYbq By

Heat of hydrogenation

UREA SIM
Heat of neutralisation

— Aa STF

Heat of reaction—faferal it

Heat of solution—qY44 Si

Heat theorem—B{% Grety

Heterogeneous—WAq7y

Homogeneous—Aq7q

Homologous—7aatNy

Horizontal—4yefay

Hydrolysis—=rafacaa

Hydrolysis constant

— NAPA I-LTF

Hydrostatic—amrafes
Hypothesis—44¥

I

Ideal gas—=iwt 171%

Immiscible—afieqcaray

Incongruent—¥BWaeyyg

Indicator —%b4

Indicator diagram—2be {bu

Inert electrode—fafary BvaretHe

Inert gas—forfery %T7

Infinite—@Ary

Infinitesimal— Wyre, SfSRe

Integral heat of solution

TTS WI ST
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Integration—7UNFaAq

Intensive—*faatfas

Inter-ionic—@8:-Stwa ly
Intermolecular—areatifes

Internal energy—Bred =e

Internal friction—‘8treq Yq

Intramolecular energy

—seatits fe

Inverse proportion—WJsiRgtls

Inversion temperature

—TeRy| CHT!

Inward pressure—Heye} bi

Ton—8qtaq

Ionic—Byaaty

Ionic atmosphere—BTqq Ver

Tonic product—Bryay Stee

Ionization—@yalTFa4

Tonized—arafas

Irreversible—BWafeas}

Isochore—Biz0nvaia, AMAA

Isohydric solution

—BSrmnasiys wI4
Isohydry—aracrters fy

Isolated system—%YS1FS VO

Isothermal —7aqetAa

Isotonic—Btecaebt fae

Isotope—Bracareort, WAtAay

J

Joule-Thomson coefficient

—FI-AIFAT STS

Joule-Thomson effect

—FI-GIAT ASIF

K

Kinetic—%8iq

32

Kinetic energy—18ty “fe

Kinetic theory of gases

—atcae atfware

L

Latent heat—q Gt

Law— 2g

Law of conservation of energy

— “fox fase a
Law of constant heat summa-

tion—fasy Biiarae -za

Law of corresponding states

FRAY VITA "Zi

Law of distribution of velocity

— TITS] LU
Law of mass action

—BSzI ASIF WT

Law of rectilinear diameter

—AGCTY WIAA "Wi

Limiting—7aT%

Limiting density—Tars Way

Limiting pressure—3}ara BY

Liquid—aty

Liquid junction potential

— BAMA FAST

Liquidus—fagaury
Lowering of vapour pressure

att BT

Mass—®4

Matter—*I¢

Maxwell’s law of distribution

of velocity

AT HSTHEM CAAVSA "Vi
Mean—%G



498 Coe AAI—Taios ordre

Mechanical—atfa4

Membrane—fa@t
Migration—@5a4

Miscible—faeacataty

Mobile equilibrium—*b% Atay

Mobility —7b7Gl

Molal—catenty

Molality—catentferd
Molar

— carta, aiafas, atta witfas
Molar gas constant

—ary wires at STs

Molar heat capacity

—~aypafrs wiranfeet
Molarity—catatfate

Molecular association

—arpifss araty 7 Aafe

Molecular weight —=artfas eaa

Molecule—4q.

Mole fraction—Brtfas Sater

Momentum— S344

Monoclinic—caicatisfas, aeas

Most probable velocity

—AGLTS AST CAH

Moving boundary

—BATty AAS

N

Negative—anayy, Bai

Neutralisation—aQ“qaq

Neutralisation point

—aae Fy,

Non-ideal—awatyt

Normal—@ayt4, A

Normal density—aat] Tq

Normality—aOtfat

Normal pressure—ayt4 51%

Normal temperature

—2qt| Bascy

0

Opposite reaction

—farare fafarn
~ Optimum temperature

—ARFTSYT CHS

Orthobaric density

Seto TAG
Osmosis—@rcatfay

Osmotic pressure

—BLUSS ott

Overvoltage—wfsrotrte

Oxidation—@Ta4

P

Pair—CAlu

Partial—arePas

Partial molar properties

—arhis orate yiayE
Partial pressure—aisfis 5%

Particle—F4

Partition—"tfo"t
Perfect differential

—aate farwrs

Perpetual motion—@faary 7S

Phase—¥TM1

Phase diagram—w?itfoui

Phase rule—wtfaaqy

Polarization—®uq

Polarized—gafas

Positive—yatys, 71

Potential—fasqy

Potential energy—fewra "fe
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Potentiometric—frwafifee

Precipitate—Uysty

Precipitation—Ayqstyy4

Pressure—bdI"

Pressure gauge—dINTINy WR

Probability—7Tstq1

Proton—cattba

R
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