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waa

feet poreia Gola mice aracrs Cacetas arracra (Analytical —

Chemistry) faipts waa Aliee fei wae Tac
(Quantitative Analysis) 4. =taq—orqeiae (Volumetric)

6 tetas (Gravimetric) faceact aes Atret Get fet
wate wr aca Classical Analysis q ome arTalre face

6 aero (1914) opery onaias wa fata Taw

orate, fry (1907) aacy apmainera crew Sipe fecrat

(Electroanalytical) oraioa Groraa tacaias aaa STOIC

CHACPAS VAT Aba Bale | ALA awa Tasraye (Reagent)

8 TAA Wale Miissrsa aAScat Fs BP AVA CAcHlas

WHAT SANS GFAHY GSAS HUB VN ACH | STANT

Tawa TACHI TH ee ToTeT Aca Tater alae facet
(Instrumental Methods of Analysis) spafeq Silas os

TANT MIS Bae wae Cacaias TAS TRA AF TAWA

sara Tae |

cacaiiaes arraceast wee faerie ae faxtine scales
1894 sya aears «6 aTafae Wilhelm Ostwald: “Analytical

Chemistry or the art of recognizing different substances and

determining their constituents, takes a prominent position

among the applications of Science since the questions; it

enables us to answer arise wherever chemical processes

are employed for scientific or technical purposes.” taratae

AHA «Faery | HeeaT | (Ostwald-gq aeeTa | FTRTATIQ—

Ararat ott fare re ae Tat Cer aaaiiae facet
rafod Geka @ UAT” AT AT ATT AANA ATS TaAaS

AAA SIT SA, as weenTE HORT TAT,

ER wGhom BOTA wae LATOR onete GaaA wea fait ever
ore copter —ak ecg tacetas SARITA BTN OBE TOFS
fara faanie ofasera Sar cae aa! Mohr spafere Chloride |



Ba CaCMIAS TATA

ion waa (Titration) gq AgNO; yaq @ K2CrO. a 5c49q

ATA | OS rahe srasat aca fear Pras FNS cacel ScASiv

BA AFSL Sa APA— : |

(1) AgCl @ AgeCrO,-93 garnet azerFei (Solubility Product),

(2) oagecat PH atat—-HeCrO..9q facarea eae (Disso-
ciation Constant), AgoO, Ag»COs-aq graret scerpeat (3), AgCl

TECHN SAAHTAT Bayt (4) Stannous ion-qg qo Teas

OAT GAPS WMT CA MSS TATA FACS ACI A CHS Slay

yaaa Stannous ion @ Chromatce ion-qg fafgay afo (Kinetics),

ais Oracaa Uataiga (Half reaction) ~9g aay faeq (Standard

potential) gag aekepsy Galea Aleter aes (Activity

Coefficient) gonfw1 aaaias fae Teoma taciae A

Porfwres acsan fetes wae faesaa fate enera -(Multidisci-

plinary) TeRCeI—TAE, Arete, Bogie, wlrextan.

srrtiam, arog Fonts | ana ey wracra fate eas WPETS

CRMAS DAT MATe GF MMT WTS AMS BAS Ccey BeHs,

Cea e cele a8 feats een ener aca ila BIN MET IN

ACTS TE |

AMTATSNA Aeow Cay «= CACHTAS THIN SOE SRE G ThA

TACeaCTs ANAT! AMoICSIa Bs Taxatanneacay ete osx

UWNCS CACHISS Ara — BH faceracea ase (Classical or Wet

chemical analysis) ae aifeqe facetay opaie (Instrumental

Methods of Analysis); wre mey tacefas aaa ate

foaiqurerr fee Tecan Br oat wT w-brate Faratannerce

FHSS ATH MOST AAS) ANSP ALCT MH (SAS AST

CAL TACHA TT! «GS TaaCT mM Porsa «HEI acace Tarra

CMS SAA | CHAincs alas AAS AA Ves Aen Cran aF

AMY ANSI PSPio Aor farafanneraysy tera Tar SICH]

CHOICES | |

ee

tae Cacatas wars cafes (Classical) fyacr afar sar

Re Ge UELiAs Tee wins wale Bole ar fiw

Rare! «ale wafaere® sag oreciae Cacatas. aA OTTICTS



Bins "Ie

feqiqnen STSCeTGA NAT Gerati are ote
(Classical) weft Cacatas wiracaa wat fete aa Aceq wa-

BakMa A Alas Ae Welas CAcHlIs A FAAS

SUS WIT SAT! Ma tiv TaN CATA Sal CAS "AIA!

CACMNAS TTA WHI PAT SIS TA ak CHA TARA

SAS CHIT Tastee ies WMIST ALKA AMAT AWAAlAs
(Practical) sect BHI TUNA WAS CITT! «Ce TATA

aatiaes (Practical) sacra GA WASTA MAS ASE TA

qo Talat oa asi wu Se aaa Alte = A"AlALAA

SH Cet TAA Claas Tee aH Tew SCE! FMA AesI-

AOS CAMS DTA CaS UG Ae THT Wis Co Tas

TACHI OATHS AACA BA RCAC! APT TTS ATS WATCH

QE YAAT LS AWG AFSCSH ASST ACSA SA ACB Wrss-

AFSHA BSAA AF AOA BTS AMCHA AT CCS ATT!

OF AHATLHSH Wed Tracl AHL WIA swewwscstd cartes

TRC CE We BiG qaraa WAT Ss. TMNT Boss

ae Sit wea Has AIS GC ASA AaeM TA GPS AE-

Tiare e ater! AST wwe aacat wa ahr
saeta (West Bengal State Book Board) 7a gong yaa Gia |

ATI VIKA POSS Seas Teaemtot Fe wecs eters

ARCA ANSTSA Gary |

Testorret =} ‘Sey SAT 8

acai, 1976 f Bis Sia a



Wold

ore ST

wifes 6 wifes fewer Syne fre

AIT VATTAs Sree Tacaera 1—8

1, 1. wiye facet we; 1 2 pact orameria fetea ;
1, 3. watem Aa; 1, 4 Le chatelier atte; 1, 5.

AAS G ALPHST WF

fASlA WANTS BT UMTS e ware ATT 9—50

21. unl 6 say: 2,2. Boyt siuefacwas

amie ; 2, 3. UNAS @ Bares “Te; 2, 4, A BAS

Uiiaced tater ; 2, 5. wea Gay aera; 2, 6. area

UATE ore ; 2,4, BacueN UAT wets, pH ; 2, B.
ae wa: 2,9. aac wea; 2, 10. maw

TT TPT |

GSA BIT s Wier art 51—57

8, 1, aeaaias aaa aio srry: 3, 2. aam (Tere)
Tat |

Swe Us Byawa mete (Titration) 58—88

4,1. mains aeq oT TacHIT BE; 4, 2 ear

ae; «4, 3. ara-keasaa fafem; 4, 4. screener

carcorrmal ; 4, 5. weameser ; 4, 6 anefs emg we ;
4, 7. amr wat aes; 4,8. wee; 4, 9. cotfae

facet OG; 4, 10. ucHry rats; 4, 11. ames

CHAT WIE: 4, 12. ay-wyersny: 4, 13. Sea-
Byrn: 4, 14. weterm: 4,15 Beco “6 T-

qat; 4, 16. were wits

req wees Mies facwacr aw 89—94

5, 1. mer; 5, 2. om fremteat; 5, 3. ay Bates ;
5, 4 ATwecareny Tea I



wy CACMTTS TTT

ATE METS

aS ups Bers aaa wire facwacr crater crafts 96—109

6, 1. «psp fafea ; 6, 2. om Tateat ; 6, 3. Ga Taare

TaCHSe |

AGT Bs BWlrs arracaa atlas faces aah rere =: 1 10—131

7,1. tacatas oon; 7, 2. asid camaias yora APes

fazat ; 7, 3. TaiAs Gora Awe; 7, 4 eae;

7,5. Ue waters «eta; 7,6. cea Be oF ;

7, 7. Gad a 6 Wea; 7, 8. way sac Cacalas

wm; 79. mera sate; 7, 10. Gerrcaq aea-

aie; 7, 11. oema ats; 7, 12 aoa ata
ofasay : 7, 13. sie-eort: 7, 14. agave; 7, 1S.

Tfocae ; 7, 16. axerpoy : 7, 17, aiey ; 7, 18. Besar

CATS ; 7, 19. Beerwey ASSSAT Ga. Hele |

gow cr

wifes facwer

ToT Us wae Suzie alice ois facwsy 134—275

8,1. elas se cater; 8, 2. onwards

(ARTA sehr abe; 68, 3. OUTTA TORR
catiiqera ; 8, 4. oaReeiast wah aay rate
maa wT seis; 8 5. a CNieATT FAC

Taata Tacs water : 8, 6. eMEG WCE TaTSRT 8, 7.
CHTeG ORR Tats - 8, 8. ramie oars faien ;
8, 9. meas BETA fais: 8, 10 carts, EIS
OR TMNVIAG Tardy wrasteqt e Harada: 8, 11.

RBs aes wats fate: 8, 19. caras wowace

afer - 8, 13. camo wracas fafa - 8, 14. wreawe
eral fatean : 8, 15, oracarcad wracaa fate. 8, 16,
rate, treat exe onacreat ten US TAT Oz
waresar ; 8,17. ereanrwe wae wreamerae Trey FaTE-
aq; 8, 18. aeTeTeG Uracaa Tale: 8, 19, areas

orcad fatwa: 8, 20. eames oma fate:



AB tes

8, 21. maces oracaa fafeat ; 8, 22, AleTeeU, Aero,

SAAT Ae Hleiwsee Tracers Aaresar ; 8, 23. sac

orca fafea; 8, 24 wanes waa Tie;

8, 25, TauieoaaSCCTafear; «68. 26. aarnane
“TAA faiea: 8, 27. CHATARTTRG STAC
fafeat: = 88, 28. cElananeo wraca fatea ;
8, 29. UA, CRATES was cetaTanes
Trea HaTespay : 8, 30. cae sraca fate: 8. 31.

fataced wracaa fafear - 8, 32. wacED SAAS alee ;s
8, 33. eaeso acta Tafear: 8. 34 sreconpaep

wrcva fae: 8, 35. cara ora falter: 8. 36.

SANS, BAe ote wae Tacs Aarsersacy |

TST BMI fers STs waters 8, 37, we aera war

MAPS Pisa Tea FAT Seals ; 8, 38. oe HST Teer ap SSIs

TST BIGTRCATA TACHAT : 8, 39. caer taSorsy BAP TAS

Cambria ore tear: 8, 40. fratera orca Pater -
8, 41, sraeiat (Or) recat Tater - 8, 42. wre STATA
fafa: 8, 43. sora wae OTC TAS Cela ees CTE Iara
Tracer: 8. 44 sraqerat (2a) oracea fafeat: 8, 45.

Taare wrecaa Tater; 8, 46. favias oracra Tafear :

8. 47. arotaar oracaa fates: 8, 48. wicatae (7)

caicaa fafeat: 8, 49. oertas (88) caivna Tater -

8, 50, onf-oata caicra fates - 8. 51. Toa (art) BIA

fatem : 8, 52. Tor (Sq) onacea fafea : 8, 53. oraaa

(ara) ora fafear - 8, 54. ora (Be) ores fate :

8, 55. tarfara (25) ora fafeat : 8. 56. opercfataara

wraaa fatear: 8, 57. carro (arm) srara fafear:.

8, 58. Tacear wracad fafea.: 8. 59. syrah oracaa

fafem : 8, 60. fers wraca Tfafear: 8. 61. cafe

wraceaa fafeat: 8, 62. stata oracaa fafear: 87 63.

arataay sraea fafa: 8, 64. smecatrant ora

fates : 8, 65. onfwara ora fafaat : 8, 66. ofan

wrt fafeat : 8, 67. ancien areca fates : 8, 68.

wma sacra waber- 8, 69. aera sacra face

AAT



a Carma aA

SEN SIT

mas Taw

TI BAe s BWerolars Tarweer 279-—3338

9, 1. waiate aa wrafate ; 9, 2 ama set amste ;

9, 3. ‘variio sata wt aPeie; 9, 4 anne

VIANAsS wiiAe wa fan NaOH gay afserae-

9, 5. ame Bermias wntaw wat face HCl gay afsre-
sar; 9, 6. amr Tare wat face HCl gay afsre-

Taq; 9, 7. alate o Bratatecs sana aes ae

Ha; 9 8. Calan ZCwIAPNACwA ATT WIT SPETS ;
9, 9. zeta cater NaeCOs-9 sifame = faxTat ;

9, 10. cata UTAies Gntacea waar fretat ; 9, 11.

H2SO.-4 fare faetat: 9, 12. HgPO.-q sfasie

taxtat; 9, 18. cates uniae ote carrey fata ;

9, 14. Taacar NaOH war NasCO, faytar: 9, 15.

Tree BAAS -@ WATA TA Taetar: 9, 16. aes

trata ; 9, 17. eeeeeay wera ; 9,18 aa AgNO;

AIT QSTS ; 9, 19. AgNQs, ut] AMS PAT ; 9, 20.

TaTaae Taetay . 9, 21, camnee faxtar . 9, 22. orcar-

wae iaetat; 9, 23. arcana TaxtTar; 9, 24.

Volhard orate ; 9, 25. Gay SATATAAG BAT BTTS-

say; 9, 26. aeaq sere THeTercsa alas Tree; 9, 27.

Volhard raters vara faxtar: 9, 28. Volhard:

AHS MAG e Branesu fartat: 9, 29. erat

| fare wate: «9, 30, wear 3 oonanrecad WaT

arr; 9, 31. ape; 9, 32. way opeis; 9, 33.

Taqyarat way; 9, 34. aay afreeay: 9, 35. ara

orem faetat: 9, 96. cotae ema faetat: 9, 37.

arafaam favtat: 9, 88. omfcareonss areface
Mn0.2-3 sfzsrer faatar : 9, 39. ssiera acM smear cera

otfaatey fae‘tac : 9, 40. RRCETSA oTa-SE TRG TANT -
9, 41. Na.O, faxtay: 9. 42. BaOy fareay. 9, 48.

KnO, faxtat: 9, 44. brit wretares wat ore:
9, 45. ws ; 9, 46. pear Uae faatar : 9, 47. cofae

WTA aera 9, 48. taTs-Oiea UIST Caria
faytat ; 9, 49. wranteaints war wrarmtuiats - 9, 50.
ASS 6 water, ; 9, 51. OIE Hat ePyiS.; 9, 52.



ap te | wa

SARA faa ; 9, 53. onioRT earn Het arate ;
9, 54. war erie; 9, 55. earned afqwss -

9, 56. I, (N/1) oawgio ; 9 57. In gat affaw-

wat; 9, 58, ang faxtat; 9, 59. Tato obo ace
ontecarn Clo-3 afaare faetat ; 9, 60. cafaarr faytaer
9, 61. HeS wae wary ateretu faetar ; 9, 62, afder-

fate ; 9, 63, EDTA wasnegaa fates vais: 9, 64;

TSA ASS ; 9, 65. afacacas are 13 ; 9, 66, faere-
wae; 9, 67. amq EDTA gay: 9, 68. seratana

Tretat ; 9, 69. amrerfsrna faectaer |

maT Bes cottons facet | 334—343
10, 1. faereraz; 10, 2. cere; +10, 3. or; 10, 4

Tees : 10, 5. syprerte ; 10, 6 cafaar: 10, 7. ane

fara; 10, 8. snataar: 10, 9, aru; 10, 10.

FIAT |

QS BATT 8 foeret Sormeniiea sifevers oust 6 $44-—858
aaert Tare Tae

11, 1. gaaa e arafam ; 11, 2, aaa 6 Fong; 11, 3.
Wa 6 Wee: 11 4 nq 6 fare: 11, 5.

eres e Fora ; 11, 6. sraheny e iggy; LL 7.

Mapa 6 TG; 11,8. sraha e swears ;

11, 9, oTaaa @ catia ; 11, 10. qaq @ Tas

HATS BMS MP BATS ; eA GTS ; WITS ; TTT

TaSTae HAM, HANTS aw Mat, Ss feat 353-358

ofrern faws 359-368



aay Slat

aifes @ wifes facsacta sere fe



aiey Belz

grates sreteneat

caceiiae azar (Chemical Analysis)

|

ont (qualitative) mAs (quantitative)
| |

| | | 7

“se (dry) wie (wet) rereta cotlas Or
(volumetric) (gravimetric)

CNS PACS GMO TF SIA Sy Ba WIM wa

alas Te fe cattrs Gorey cm ae wea aaa fr afew

OR THC Tose HATH BI SANT wreaks WH wT oly

facet) Gait als Tee eens ae ay wae

TANT THT VACHS Ve ABT Gra iacs wae FAS IA

CA AACF UAT AeA Gamers cam we aialow aatas

CAA TATA FACS AA! WA Ative Wee abs ANA WA

MPS AR WSS ww Ceo BMI TA Bel a

TARTS BUT AA GS FST ASI BATHS HAF Ae BA

Taras (reagent) az ot Woes We aA apnaiae Taleraa
(chemical reaction) saqeqi ee apnaine falar aa A

cracea (solvent) sreicy Se Ua THe aeneTice TT Sa Ure

facerrae (wet test); ase Uag ayy Oz fala BA wat Oe

eres Te ze wee faceret (dry test) |

wars typist atin gacr Tater

Unfors facerace fata fer areratee Gers UMiAG, TAs (base)

OAR AAs fart (salt) oocqy ACM. IG MK AAMC CHAT

wae wae fora aaa aa faors face orate Senay was -

SAA FN A A Awa SAA wT THATS Vy fea

AVG AT AI ATS ALTA Tee MGT. TAIT | ,



2 facwies WAT

1,1. wfge facet wy (Theory of Electrolytic Dissociation)—

PM A ATHINS WY ST BINS Ae, SIA TH FEA BAT
(solution) seq aq 1 Aloe Ae TA AA (solute) | Iate HI

Tacs THUS CATT A OT BATQO BAT! MBL VPM FIT
woe (saturated) qa 2y1

CHT HACIA ses fae wie Ora BIER FAC IANTHATE: We2
recat Toa Wo) we APS aAlew AT AC, OAT BF

Se SA Sliwe-Tacwes omg® (electrolyte); caqy Giiawe, was

ore, aay Oloe-farea ame) (2) wea AAAS AAAS ICS

aT, SAT BAC AAT AA Slwoe-Wiaeweas one’ (non-electrolyte) |
ta, fola, acer, Seq weceaa, Sciam Bont awa

me ae Te MAC APRA AAI AO GSS BT NA

foerea oer Tarce Ort TAT THC OTWR-ATT BTA BCA CHAT Tae BCAA
wera Bly Slee *Alaqat (poor conductor of electricity),

Wise ay

tt

1-1 fra—wige-facerea

Ferg tea OR won wipe Facer ome BTCA KE SUT CWSU
Sora ay Tee wipe aeaigwe ari Ee, we wT, wfiwe-face



Sige Tacmnert + 8

omnet W2f6 faratte eat orca (ion) faee aca ANTS OTA
(cation) @ qeTys Maa (anion) — sie woe watae wat (elec-
tropositive), wrqis ace waralanie yat (electronegative) |

wrt wive eeeerein BAe eres wlycaay cele

arcercwa (cathode) qT UIPG AI GR BARAT LATIF

Civeacsta Tele wcrc (anode) eat UPS Al BATS VT

AA, VOAVLIA PICMG TLS ACT AA STATA eT GCG TIS

SCT! MS Wes AT Sy Siwe-facway (electrolysis) |

Maat Tana vat ae, HCl gary ive ene ore FAT AAI

SI wee waa, Ht sree face se ace oa He m7

ATOM ACT! Becs Haae oan, Cl-, ancace faca awe AeA

oa Cle art “Tea AIA!

HCl 3 H+-+Cl- (1.1)

PICATE : Ht+e = 4Hp_f -
QCA : Cl-—e = $Chft

olve-Taoery mcea Tamer YC CT FAT BAA

save face Arrhenius (1887) ola fanaa aert saa wis

ae Sies-laoeteay mena facet toga (Theory of Electro-

lytic Dissociation) saya‘ aE

(1) UNH, Bae Bea ace TI Be BSS FI Fy,

SAT WL COC HS ASIA MMS Gery I— BoP, |eT

UTTS ST, TAT IAT WRI MTS Bey] Es AT OWS

Fatess wey feces. Te LA OTA |

A B = At-+B- (1.2)

ok face a oad wer TSA at wa AO UAT!

Oe AI UT Waa (ionisation) ser se WT MAT

TAOS ANA

(2) a
we, Coal Fl AWWA war Gest fafeaa (reversible

reaction) Bq] Werry BHT TAN sie AM Fae ence

OR THE AMY ATAAS AAT CIA BUTI

(3) Bey CHT AA HAC SOS VE oe FH EH, TVA



a _ tacwies wre

SOL BCMA TCH GLH A OAR BATA UNTCATCOA
ie ee

(4) rman erecta wot mabaRe aie a7, Tas BM
BUA, AGT A BA Gal BAcMies ory (Osmotic pressure)

COat BA! |

: 2 wan wants fafem—enfons aR mies Gor
oem fee on wPny wine weit sect

famtas 2H TH, SAA aot mcr Talea sal

GH BA TT AED Cicnt aces BaCh yay coerce
BaSO,-3 AMT Bases (precipitate) opeRl AT! GA BAT BG

SA BIN AeePS tate facies ax SOP- oat Gerry

ay aa BaCh gacy BaCk cain facie acx Ba?+ aay wae

Cl- oaa tery aa oe weag aay SOL2- way Ba?+

OAC APA Ber Say Gort ay Ahead ser Blaaiee

BaSO, ofoe ax Utfaanieo BaSO, acy agai «as AMT

RCA ALA GAA AMT Tec HAS S|

Na,SO, = 2Na++S0,2-

BaCl, = Ba?++2Cl-

Na,SO,-+BaCl, = 2Nat+-+Ba?+-+S0,4-+-2Cl-

== BaSO, | +2Nat+-2Cl- (1.3)

~ (are)

aaa (1) waa oetberacey FeCh-q gata gat ate (2) aA

aapetrcy K[Fe(CN)ska warty wart creat Seri Sra

KCNS-3 gala ma Cer water Be CHIT OPT BT

(1) qa mabe Aware ASTA war Coat Arq ae (2) AAT

ATTRAC CRT MATS T CALS AGA ACT ATI GA BAT {y,

(1) ast oatterca FeCl, faamioo aq Fe+ oat Geo

zy ae @ Fe'+ aay KCNS gaceq CNS oraca Are
fafeara acer seta Fe(CNS)?+ onaq twat zat farm (2) aaa

combat KulFe(CN)c] ace nites xx K+ om afta

[Fe(CN)ot- oa Seony an, we nae Fe®+ oq Geony

SR AT creray (2) IT SDRC ACT MATE AT
Fe8+ 4.8Cl--4-K++CNS- = Fe(CNS)2+ +3Cl---K+ (1,4)

4K++[ Fe (CN) ¢ }!--+ K+ CNS~—fafgar aa aT



A TH Uy MH FS Fh ST AAS! CH WA As

Talwar Sow Acar Beem ercmery cates facrrert! ate CHA BC

cain faanfes ar za wrecer Bets fafa a4. aT!

1, 3. safem aa (Law of Mass Action)_tacafas wracra

Tyre fe Lace Rm wale AN TG TF SAME FAT
SATE |

OA ONC SMU TE AOC CATOT BAT NOTE 1867 arc Guld-
berg aax Waage omit AA AM Bet! TA AAA

faiexa afer ait iateo ori mma Tatexe (reactant)

ania eacomiva vier Stl FCT AATF! TOA

BCSTT Alex SA (active mass) qacw cena mpy (molar

concentration) qane AA GR. GY TS ale ass
OAS MAMA AAMT TACT AA! AWA GF AACS GATS

ae Fal AT a aaaias fates afeaa vie fata so
CIN Te faisas waerias comida Gea Mp Ae

ATM MSP | Goat Talexs AMM AIST AST BA

Sy esis AMY eT (homogeneous system) wales Aq

CNCANSAT FAT ACO! :

AMIS VCoa Ba Ms sie fates ores oxi sam
Cort Talears :

A+B == C+D | (By

A «a B-q fafa afear wert mpcet ae AAnNTSS,

Befe Vy = kyXx[A]x<[B] a (1-6):

v= wae fafema ofeet . ,
ki= afer snes (velocity coefficient)=aait xatt

ATMNAPNH CUA APH CMY AOE PSA Veit "TAT |

farts fafera ates asters wren ae

| y= beXIGXDI | | an

RS aralas wae ateerte (dynamic), feapecry we



6 I

nel uN fafena afore feentte felene gfexcar Ae
FT RA, OMT ATP HPA | AWA. ATTA

Vy = U2” = a (1.8)

‘Seay B= AXE a (1-9)

| Aer (I = K:., . 7 (1.10)wet AT x {B) a=
KF FIT AF (equilibrium constant) 27 I.

AM #AF “sie Corel iaigaa ‘talere 6 Gey gaye, feta

STOUT TCM HPS TACHA. OIA. KIN TO AAI CAA ACY

OF ATT aacea Teer ATTITOT A |

ATATATSTCA eats Comet fefea va are | |
tiAactaabert aot —_ = DiBrt Bit bBet: (db
ACT Ar, ag, ag, .... QF bi ba, ‘Dg, . *

Tafeae wee Gerry TAT Lata AIT | FATT

[B,]>s x [B,]>s x [B,Jbs x ... _ oy
. [A,}*: x [A,]*s x AS hex. K (1.12)

Carat faust var are HI-a facaters

2HI = Ho+I, (1.18)

_ K = Wedel Te Ip (1.14)

OQ AT AIM AHA A AMP ANT cited say Tales als-

Raa AY AT LAPT CH AS CLL Sea Tl Ace

iatena atears afer oat fee, faery ea Oafators fatema

area Tier Ce EM CS OT AT! A AEA Orfeo

fafeaa aoa aire oe Se ae za ya-erere (positive

catalyst) age falar aiear ar oe Ta Gfeafers wre

IA A. we-eeTqe (negative catalyst): pry za MAS AW

Gras ater fafea mena Cora ser farsa ati

1,4. Le Chatelier aite—fafem aca Ot SIM, BIT

Falene mpewa otere faaq Le Chatelier atts faery wmene-



tye frcarars 7 7

NS BA! ak “tie 1 = cary Tres (system)
TR Be foot Twat CNA Or, bm, Tea fafeae

apy afaea sar Perws fafearnena ween afacr face

ae Aes a ae aw Sine TE emia

i

weet rine ro Fete eon

2505+0, = 280,445 face aretta (4.15)

Corda Teterae (1°15) marteacy ora Aloe Wier Geowy ary Baie

fatemtt wrtaetas (exothermic); ora wim =he Face

fafearia wats wart aR BOs-¥ Gerry fame BT AC

BMSAT QR berry TPH BMS AAT GAMA FUG WA!

PC], = PCl;+Clp (. 16)

faots fata (1-16 aataae1) Facer RA MLA ALAT Beis
Wet Tha sy | wt Tale Tay ATE GE, Sin Ah

SIME Tle FT BI CAA WAS BA TT Weary AT

Tres wars Sete faethe Tales qorq wae PCls asa Tac

wa AA! Ate ot Toor uiolag Ch mm aca Fa Fz,

eam Taieaa wines Talons onpy ata nel wae Taisen

aa Tacs AC AC as sey prea @ Ch-y apy Tha Far

PCls ares Tae Bor AA GAR Sea Sarcet PCls arerg

fae ate tr ae PS We cabs aT AV WA

ATMS AACE |

1, 5. aierer oe afemer Teme (Activity and Activity Coeffi-

ctent)—ealem a0 Teal TOMA BAT TAT STAT onthe

free facafe wen fafaaia wen areal Gonmertad aiewer

TAS Arata wena aw! Tere Fs Sate (Thermo-

dynamic) PRA ASIST WKS AlOFSRIT LA, GUANA MPT

TARA A, Uite feat oer CNA! CHe- wate Tee, Be

ATEAST seemes (activity coefficient), esis we-om fahre

Sive-facran mK T AMAT AlewSry acer BAT WA
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Sommerer smpW FCAT AT BCH Cramaaiest Alewer (acti-
_vity) Tapa Saw ATs

A B= At+B- LTT)

K, = “at XS" oe . (1.18)
Gan :

QUT Gat, Ae- GR A, Mat seracy At, B- OR aatacanters
AB-g aiexonria Ret Kote wat aa age (true) Hea
Brainie faced 3.4 (thermodynamic dissociation constant) |

G. N. Lewis ormttea sa fart alewore set Tacao Beat

OAL APCHA ACT AVHW TACT GSI Mistfos Alsat Apa Beats

APH = NPS X ALSAS WM

ASM CA CTA TET pce The mater fer Cera Bre

a,+ = f,+X [At] | (1.19)

ag- = fe-X[B-] | So (1.20)

Qn = SanX TAB] | (1.21)
GTA FRAT ATEAET MME TART ACHR :

_ AgtXap~ fy X[A*] Xf X [Bo]

wma, Ke = = [ABI
_ Jat bee x a (1.22)

FOI AIS PIAA APS Tee was Wi A AA

Cate ATVI, GT alos Oat aery seat why Slwe-Taceay

omet THR TAT CAEN MTA Fa AT SAA Coase wT lsae

AMS SLA AMA FAS ACT |

Te TM ls Cipe-Taoeey ome’ Tea cer Ciye-fares

AMINA NG BIT TAH BICHON FAT SH, SAM AMG AA ALOPA

TCS ACA APACS oes Ss facaoar sar Siow farw fate

aac Bean Tre wive-taecry omcea alersnor acne fray sar

TA Weise! oF AT Wels atesgsor flaca sca aw

APA OBR, FAO Bes A, EAA CEH, alenert oifaace CET

TY AAT PAT ACA MICS | OF GS TR ENTET IW MT, OT Coe

TT TT |



faslz Bors

RH WITS @ Wacsy AT

2 1. unine aa wae

1, Arrhenius-og—«% og UTART GR ARIAS PME. TO
fraiee al att wi-crq (positive ion) force ceaena Ze-
CURT Gy Va Sq A SF APTANy MMT A BA

wine! vaya, HNO; HCl HSO, Seni aniao :

HNO, = H++NO,;- (2.1)

HCl = H++cl- (2.2)

H.SO, — H+++HS0O,~- (2.3)

Seca H* geq cena site se UN TOM BCS NT ATI

QPTG COMO GT OBL SCT TT ATC ARS ACH ATCA

OBO HHA MA ACA AA OPIN CHA VA :

HNO,+H,O = H,O++NO,- (2.4)

HCI+H,O = H,O++Cl- (2.5)

H,SO,-+-H,O0 — H,0+ +HSO,- (2.6)

[ Tas Bs—ercerst wera UiBCRCA 1S CED Tree SceTaA CICS aR
THA ATP CHICA GIG CH-AlO TS JG Bal Ter Cac

wre aaa zy [H—O:>H+], H,Otce an aq aecprar-

TART CT SSO AAT! «AACA AG AAT AACYTAATT

OAT GSAS SHI Teg ALT AF AMF]

SH VNAG CPi as ca Tact Ay SA Bat ara Bera

ALY CHT AAS VATA ATT SPARS | RACHA AR TAS

SNAG wat FI Wea falas aa—feres arr oa bee

Bey az AS wats aaa fey wmaievias uniacws ceca ak

TacHrery ZA MC MT! AesSciags wine feesty ona!

meat Bact aes Ht fe aoreacy facies aq (2-6 aaa)

ox afer, wat Prot Ht toa tacaeryt ac Sel

HSO,-+H,O = H,0+-+S0,- (2.7)
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STEN wr ens Clee STG) BRON MET
ACY Aerie cacy acy ate facies EAs |

H,P0,-+-H,O — H,0++-H,PO,- (2.8)
H,PO,-+-H,O = H,0+-+HPO,?- (2.9)

HPO,-+H,O = H,0+PO;- (2.10)

AA MA ACT ACA AS CA TACHA Seow, WICH Ao AA Ary TACHA
(primary dissociation), faoly Tacarerat (secondary dissociation)

ox Sola faq (tertiary dissociation); «& Tae *5a-

Tat Mt AB AA aim Ir ARRON ATETCAT RA WIRTH ere
faery > Teota facet > ool Tacaer

Ct APTS Mme Bc facies act ait ae-ryqy (Negative

ion) feared TeeME CRETTEG WAN Gee a, ce @
aTaas OMIA Je VA BAG! Taya, NaOH, Ba(OH)2, Senta

WAS | :

NaOH = Na++.OH- (2.11)
Ba (OH) = Ba%++20H- (2.12) «

CAA PIT Bey AS, AACA WT TSYTHNAG Sacra

ANY AIG AA SAT Wer, Cerys Bers

H++OH- = H,O (2.18)

Ox HH BMMUAG 6 BATA Awl We TT ST Aol MAT

Gaal! Sate aca Calories CM, VG @ warss «Te,

omyey Oe Balacayy Soniye orerena facsar saw oF SE Tarra

ser aca! Tey aa Tey Baa BRS SHAS ATA Taterat

TRI BA OS SF GT ASA AH!

2. Bronsted-Lowry Sy—1923 scat Bronsted e Lowry snfao

8 PAS TUS HU AAAS SIMA Arent Beary! wiews

TSA ST waoriaterss omens wins aay cena

SMES AITAPS ome SAS! BAG 6 BAS Vey Te,

RUS NCA, SATA Bete BS aT Biaw-was ialeraa TAKA

AAMT Ae BS wT! ae oete Bact Bronsted we wa RAt
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tm sus @ RC tf et
ae

emry weo-g HCl, HNOs, H.SO,, . NH;, No2Hy, NH.OH,
| “HS,H,O- - HO

AMAT s [ Al (HO) x ee, NH,+ [ Al (H20) x—1 (OH) Pt
(Cationic).

Wat: HSO,-, H; PO,- Cl-, OH-, S02-
(Anionic)

Boas OH SAAT COM TAT OTEAT CORT eT PLATA SIEM
sae faicitae fetear Aalst cre CCS Aes

OHTAG SS HTH HAS + CANA

A, = 2B, 4. H+ | (2.14)

PIP + (Alba = Ga Ta GAG -

B + Ht = As |

ok Hla fet Caras UATat cre sae! age Tatear

OLA AMS WS ACA! ACF, TACIT ANTHaT CaP CAM Te

TA, catoy Ar-a are caves Bi-agq aq ay aa Acq BE cars

Boh BCL WOR! SAAT AT leat wie Ale CAT BA CTA AAs

A + 2B = A, + B (2.16)

Baw (1) + ware (2) = oiaw (2) + wae (1)

wae (1) @ opine (2) aqrece untae (1)-«6 wae (2) aa

wae cee (Conjugate pair): aptaw (1) qe cit Sle aa

aR BAG (2) Aw rt wl Bea, waa Wieis wo cmt VIA

THE WUTAG VWI GI AL ACT Vy Brel acy CAN

CY, CAG UNTACOA BE LACH WTA BLA Ae! Sls wMlAG

OTS ARAL CAA ST FA ae Gla was Glo nacHs cava

TLY BEF 1 WET VACUA Calo Sis WIS Sta WMilwwsq cary

ST! BATA JAN BWA; WT WAHT Cola AACA WITT Sls

RIET CUE TAF FT! CA OCS ARCS Pres IPT ay,

Sls GAG HA Pasay VM TY was Hea oie Ply As
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OAR BM SNS Te ST UY RRS Se UTI
Sle AA!

COR OTT SA FLT OPT OE A OTCRTIDAT

sale oa Tey wary mare, WIA Gat NHs, HF, SO,

Soi, Bronsted oe Gaal oniaw—was Tales Av 1 BCPA

caoy wifaet (proton donor) « vata mater (proton

acceptor) «iggy Gq Trea FACE HAT UTA Ae WAP

wil OS FON HANS - AML CASI CIT Fa TAs

emtqwty (Protogenicy grays cemba ONT FAT AT GN!
Caley HF, He SO, CHs COOH, Ce H; OH Sone |

pie ia (Protophilic) grass cemby At FATA FAT WCE |

cama— NHs, No Ha, opfaaenfa, Zonty

onaiecetive (Amphiprotic) yess cea SIT Bey ae

FATA FTA GCE |

yj— Fey, oerszey Sorin

oceans (Aprotic) grass cabs ST Be wet saa

RI TAS | |
wya— CeHe, CHCl, CCl Sonfx |

FS Tee, SUAS cea Fa AACA AST TA! CHAT

OAT GBT CHAT THA GF AAT OY PAT

Rviaa (urea) qaq Ose SMTA CHAP BAF) WI TSS zy,

SIT GNA TS Be WT! GMA Tey Baw (anhydrous)

BUI GMAT (VITA was). eter Sa, Slat Sta Wares
TOS BF Wl -

NH, NH-

/ /
CO 4NH,=CO -+NH,+ (2.17)

\ \
NH, NH,

NH, NH,+

HCOOH-+-CO = HCOO--+4-CO _ (2.18)
\ \
NH, . NH,

epitne (1) + spree (2) <2 wae (1) + ontae (2)
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sate oniae oo ote unfacws sre Fa, Gt Say ze-
COAT FLAC WATT NS ST FTI ,

HNO,+-H,0 = NO,--++H,O+ : (2.19)

HF+HNO, = F-+H,NO,+ (2.20)

tataara CH, COOH gaia unixp ward TS Fe
FA! Bast SI ooniana ola wiiawwr we Ser sq!

HCl+-CH,COOH = Cl-+-CH,COOH,+ (2.21)

CH,COOH+NH, = CH,COO--+-NH,+ (2.22)

Camatias fas fas FIA Uiltw-sase Ss fea Bronsted
SE WAS TTT! Tew coma Teale omega oniae-sas

Tateart a GCst “War Taeeraet Par AWA ATI

3. te sr wninenne we —amencien saRfaTETA erat
@— «8 oie fetes Frankland gag ama oiia-

BAS GSA VISA WAT Shoe AT GLA Aa Fer Ae,

way qe Cae SO. fafaiyoorsd Gatae are

BIIs BIOTA Oley

2SO. = SO#+ + SO,2- (2.24)

CPI MMIC BET TA HAS SA THY Ale TAC AH BAC

MYTH CNIAG IAT LA OI MCSA TMT HIP WHAT WHY

aiy sat 2 WAS eTocs BS FT za! Ts HC!

om NaOH acy ane unite ae wae; SOCk aa

Naz SOs waa SOs Way IAMS MTT Ae PAF Seray BEAK

QU CHAIR, BS BAA BAS WAAC «Ace AIG ACH

ATACST We, Gey Bea

SOCI,+-Na,SO, = 2SO.-++2NaCl (2.25)

HCl+NaOH = NaCl-+H,O, (2.26)

CARS ke cabaala Gor wacea witne-wae fafeat wz

wage "aT Towra Sal Te, THE ORAS BA AT LAT BAF

taqq Coe, CHCl Sunince of OR Acar Fa WA AT!
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4, Lewis og—oniaw ome’ atceel Ariat BET BA AR

TAS AMIS GHG SATSU MIA BCA CHONG TG COAT BAI

OI MT Me aoe, oie e was faite ar wats
CATS FU Coat Tea! Gia WS BAAAl Whae-was

falearr ACY canbwrst CTA I He Teeate aiaera see

ay frataias Creare orem ers

UNAS = AF erties ATE

BF; + NH, = F,B<-: NH, | (2.27)

SO, -+- CaO = CaO : > SOs; (2.28)

SO4+ + SO32- == £OS <:SO;3* (2.29)

oat Ble Taney Sra AHF TOMA AWM Fa Sa, SACHA

BF, geq BCL wine onfae WRRayao BAS Tar

CAC T AACE Vay (titration) sq ai Baa ASK
AICls onf@ CoHsN spiqes vara CATCAIPN BATS TAA Fal

TH! AWHCFA MEI Aigteq BI WMA Wey SLA A

TAP TLC TILT |

oe SSI Ment soe) cabana cit sniAv-

sap Tatra Tacs Fave ea; (2) Set VHA Was le

WT Oe TNE sHeeiea oiAwtA wa Tec FACS ANA;

(3) o& Sy UST OAs Aes fale cae OH CTA

Bastia fares arma ovate qr art at usa actoorfer

RCH (1) Gs CHT SATPIT ALT SCA GAA MT BA CHTSNCATG

To Cort FAAS ViAo-wase TRA Acq Cs ATT CHE

acae aH; (2) wiitwe 6 wae “fer corm yeriort ay we;

(3) 1S TMT Bawa Te Sas VNAG-wras Tale Wet AT

(Lewis 5 Gap)! wey abe ao we WHE ak TE

SATS Facwacr faere Soveaat: Bjerrum (1947) arena

areca Bronsted oz Lewis orga arcat UisCHCEN GRORA :

eufae=vendanrst TAA GST RTPA TST
WSCA TTT BWIA HBSS SCPIATST
ere va oye scorn ten tbr ee Ove at

BS. VA AKT Ass wiley Tetera Tecesy Sa A ATI os



CT GINS @ WUE ATT Ww

5. WH wR , UNiTwS aa was (Hard and Soft acids and

basee)—Lewis Oe Ut wiles fate mers
CONT BH

A+ :B = A:B (2.30)

STAG = - BAS UpiAO-wS cai TET

CTS OCT

ateennm afer untae e weer Gee ie rey sa

CAS ACT :

A’-LA:B = A’:B+A_ (2.31)

(A’ >A) |

B/+A:B = A:B’+B (2.32)

(B’ > B)

wai fox wata uniaece (H+, CHsHg*) fate era wr at

ae Tater sracea Ht geqr CHsHg*-7 are wae Sa

WAS Poly AT BT BAT OT VAI

BH+--CH,Hg (H,O) + = CH,Hg B+--H,O+ (2.33).

Ursa Tala (2°33 Hatsar) cece Gat arr ca N, O, F (Gurzaet

OH-, F- 20nit) ore asa aq raced log K-39 aq Hy Tele
e2Aq wacea Ht -g ae AIS TAA OAS cit axe P, 5, L

Br, Cl Renta ure wan 7a races log K-z ma THe Bale BAA
wTaceq CH; Het-3 aq aa Sat BAe ctl wcae

Taterara (2°33 asrteaet) ATT Has PATIO BCA AT GS TM. WATT

OBIT SAB WBS Far ATI :

wa wit (Hard bases)—Srereia aca arent ine (Om) AST
FOR HIF f Bley electronegativity Heogy, wee (faq) polarize
bility s=ony ee ACH SAS BA AT CTA AeA, (donar

atoms) Qt afew Gary we! cea, HO, OH-, F-,
Cl-, NO-s 2onft

aw, wits (Soft bases)—srarata aca avery wey (Ta) ATCT
scone mae s Tay electronegativity sony! Oop polarizability
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WOR OR ALS SAAS LI OAT HIS-MAN, WaT alow aaAq

Sap! cay, I-, SCN-, 8,0;?-, R2S (alkyl=R) Sonir

att caw (Border line) ood wret TAMIA AAT, Alt TH

BH, SA Basalt Ace SIT Fal waa, CoHsN, Br-,

SO,?~, Nao, Bonin | |

DLAC AT AW TA, BINA SAF] ABS FA AT CAAT

GMAT AT ACTA ACG AVS Aaa oie aay (H+-q Ww)

CHAS VHT TA AT GMAT Oe A AKT GMACwA TH, PACA

AICe WAS Last wate aaa (CHs Hgt-g qe) Srwacs Wn VA

T4, BITAG

wa Stiens (Hard acids) 05 RAPIST PAST AMY VAG s
ww electronegativity any Cae fay polarizability aeoRy Gesfe

SHI GH a-Hesae (positive charge) gay fasHeqt BeAsaA
came (lone pair) qt aay aator Waar, (acceptor atom)

“a ose OF AA Bw! waa, Ht Lit Nat, Mg?+, Co*t

Rote |

aH, Unie (Soft acids)—jay Seta PIT TST AKT STAG s
fasq electronegativity ysory age GH polarizability aeory wefe

TRUST, TH MT-ST wae Taser STEN CHTS UIE TA

ator waa, aT aise etre eines cama, Agt, Cut,
Hgt, Cl, O Soniq |

ata tant—Fe?+, Co®+, N+, Cu®+ Sonia

HSAB atte (Principle of HSAB): aq optawe xa RATA AT

MAS WS A OR WA. MAG WH WAST AY MAST ACS

Bat

2, 2. Gort cipe-faoeray nee’ at Scemrenes (Amphoeteric

Electrolytes or Ampholytes)oqq Gore eae. UE AM

OAS @ BAS Coronas frat saws mes, SHAS OOTAFTTRS

ace, cana, Al(OH)s

Al(OH), == Al®+-+30H- (aprqe) ' (2.84)

Al(OH) =H+-+AlO.- +H,O (enfaw) § . (2.35)
2,3. unine 6 witced wig (Strengths of Acids and Bases)—

Vers Vey Bie e wast wis fea sea wrens facwercsa



e

SH Cine 6 WAST AT - 7

sree Gort | OMiAG Poly canoy Gy BAUS met Sa Bow
fea sare United “ie wae HS Sols CoA aE BATT
at Sa Gra fea sag wees wife fee uniqa wae

Sracea “abe Teapr wae act ale onlaw aa wracea ate

ata iq fale arena wet! scr ta, HA «sis wR

AMAT APHASIA BAS! Sra Tacwery aa

HA+H,O = H,O++A- (2.36)

, _ [H,O+] [A-]
ae Tale ar eas, K’ = HA] [HO] (2.37)

aaq [H,O+]=1, K’ = upfacoa “ate ofa
2-37 asieacnt act oice [H.0}; [H.0)-q wet ag aa

BT Ua ope (55°5 corey/Tavs, AAT SASH AGCRA TTA

Was) | TW wT Vion, cay [HOle wae war ww

WA! Sac (2°37) aaleay aos CT CATS WMA

_ [Hs0* ] [Aq]
[HA]

H,O+-3 ofa afar aaa a ara aa Ht, fey aa
mace act Ht ge ang ones (Hydrated) cana Azoae

(2-88) sraq ATPASE TTA SH

K, = [HY [Aq] (2.89)
[ HA ]

Kk” | (2.38)

OUcr Vitae Tacqert eee AT Gay wae (acid dissociation

constant or ionisation constant) K, Oscars wiiacor “ate

ofan fafey unico Ko wat Cs SMT GICATHS S AST

ToT et ate HA teq wee Glerq GEA BIAS FT SAT

Kom oman east aie HA oa oe, ct HPO,

H.PO,- = H++HPO,-

| H+ 1. HPO,2-
aR AS wae Ko= POS
2
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Kote TT BA SACHiTs Ulcer Tote fewer asi ATH

HA aio oniae xa, waa, NHit, ort

NH,++H,O = NH,+H,0+

K, = = NH.t opfacos sie alae

OUT SHrit CA CHT SMTA TAA ATT GTS BAS ATSC,

FROM GATS PAST ATS PACH SAT FAT TANT |

SHCA AI Sonera Sealy wt wa HAP SE ST

ARES Orxaia sa Ast aly Bronsted oy wrAt BCA

Fa BT

NH,+H+ = NH,+

NH,+-H,O = NH,+-+-OH-

K, [Nee i _— - (2.40)

ear [NHsl=onrentadt oo ape (meniaat age Ns

fens ence, NHLOH-g age ufaces cars Beet Mea ATH AT) |
Ky raced ie afar cr wraced Ky aS Tet OF BF

we Slat Ke oa Ky Hy eas WAS SAMA @ ALAA Aplor

Cra fromta cae [Ht ]x[OH-}=K.=emq oats
aire] (ionic product of water) (2-40) aa teacagy BATA aq

e zace [Ht] oat oe aca ones ae

¢. — UNH ]x[H+]x[OH-]_ Ke =
— [NHs]x[H*] ~ [NH IXTH" ]

f NH, ]

= 4s (2.41)

ATEN UMTAG @ wracsa MPAA CASA. TA OMT SET CTT |

| Corer areraetes Ke aaeKy-3 aq PK ara Po erent FI SAI

pk =-— logioK | | * (2.42)
wefe pK, = = PBK a (2.48)
az pK, = — logiK, (5 (2.44)GET PKe Bw Ut AA, cit anime ws wh eetam ere
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=e UE UTE EA SAA NENA FAT BH PKs AS cat RF, cag
SAF SST BI WA GR WATE WAG SS Ola VI! GMinv wiv
sl =x, Sac Ostwald-7 AIT Ae (Ostwald dilution Law)

Taya t

K, = =a-aVv | (2.45)

a= APE Taare Bes

Vix Taora NATIT BACT MASA

TIS UTlAwS wie, (1—a) a1
o2 = KV |

BA a= J/KV (2.46).

SOTRCGR MEST AT SAT AIC, DACA HG WIT VACA CHCA
Tem AI |

Qay= / KiV

OR

a. = /KoV

BOT |

/Ki01s Jot. = (247)

Bele TI CHT wale Wl VlACwA TACHA SIE aE ARO

OreMa TAA MASA TAT CAA Ace AIT, AS (proportional) |

2,1. oifaay! 25° cH Sra Teeet ate

QERAPT TTAG
OMNTAG K, pK,

VANTF BAG 1:77X10-4 3°75

OAS BAG ~ -1°76X10-5 | TS

COMMS STAG 134X10-5 4:87

ine ete 580X10-10 9°24

TRI TMNTAG . 4:60X10-4 «334

BNA ' 1°50X10-8 7 | 2:82

CANALS WITAG 6°37X10-5 4°20

Cy 1°30X10- 20 9°88
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| | fersasta oni

entae K, pK; K, pK,
RACY ALTFIAG 910X10-8 7°04 = 1-20X10-15 = 14-92

ATAPPOMA VITAG 1°70X10-8 1°77 —:1°00X10-7 7:00

AMPS, STAG — — 115X108 1:94

FAITE WTAG 4°31X10-7 6°37. 561X10-12 10°25

UPAAE BAG 5-90X10-2 1:23 6-40X10-5 4°19

AP HITE UNAS 663X10-5 4:18 2:54X10-6 —-_ 5°60

C- GETTAS GNTAG 104X10-8 298 4°55X10-4 3°34

feast Siw

BAG K, pK, Kz, pK, Ks pK;

SHAS GAG 7°52X10-8 2°12 6:23X10-8 7:21 5:°00X10-1812:30

MAS WiiAs 9:20X10-4 3°04 2°69X10~5 4°57 1°34X10-8 5°87

OMA MF VWTAG 5-00X10-8 2°30 4:0X10-5 4:40 6°00X10-10 9:22

TTS

K,, pK,

SHICSTTATAT | 1:79X10-5 4°75

frenzy Vs 4°38X10-4 3°46

eee Uta 5*60X30-4 3°25

Me By way 6°40X10-¢ 3°19

Smale | 4-0X10-10 9°40

forrator 2:0X10-° 8°70

SAAT ey 6-0X10-10 9°22

2, 4 qeperasta oitacen facarert (Dissociation of Polybasic
Acids) aaa oats rae OTiAG BM BATES eA, wa tafe
etcrcent rareeia fate set faites or Bete emiawis
sera Sard facates ar ar aq HA wats Poerete STAG!

Sree ert at Fecaret @ Peete Tec faafartes AA THAT

YaST ASM FAT VA!

HA = H++HA-

HA- == H++A7>

(2.48)

(2.49)



Ser UTS 6 waver A Qt

Sra sey Tecqery eae Ki eae ferote faced eae Ke

fratas amaleacerdt AT A |

K, = a | (2.50)

K, <i (2.51)

acere Tacner Aerta THEI UR ee TICE ake CTA TA

CAH ASIO TAO opCH GTIAGTEA | FOC MAC TAT STAT

Ra! eet face Were ac aa Paola face Aa, ACT

Ky Ko-3 care BS Ctl BW ACA, THOTA TACHA TAT GS Fa ACA

OR WAG VF crt ae, aeat ra Peota facta Aa, SCI aa

CCH CART ARH A A, BS Slaw Tate aor

RRS TARA RIS LOTT WMA OS BAS TMi TS

BIH PAA

HA ate femraete OiAG 2a, CRT MLAS Bey Facey

ate Ki, footy facet wae Ke om Doty faced

ae Ke eat ANI

H,A = H+-+H,A-, K; = a t ran (2.52)

H,A- = H++HA?-, K, =H i (2.58)

HAS = HttAs-, Ky = ULE (2.54)

2, 5. Alealae Brea aera (Common Ion Effect) aq BA

sate Te Olye-fareras ome) Bar CMTC BA enehes Tecaterw

aq wae atest Geral a4
=

BA =: B+-+A- | : (2.55)

A eae Kyl ke (2.56)

SB ATPRT FIT HT CCA BT! eT ate wrt ERTL am ast
Sia sive-faoers ome can sat ea at faaniee xa Bt
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UAC NPY ACCA OTA Sac (2°56) Samos AT LE AA!

fey Ky ge gemma aaaeniosara A- CIRCA IT FH
Mc Bee (2°55) aateacrt Tater ay Uriey cece sais

amis Ral wave Aq wae ape Te Bt wa

Te BT Mes! Cewy oacaa ace mee (Common) aq
QUT Bey CT. Sacer Alea aA Tes erecea, caralacs enise

Re aT Fem ele Sive-eoery ommea wa slo FTA
CAT CUT PACT TACHA WT BUT AA! QS Ae ANAT

Uy Aer! wangarana at aa, NH.OH agit ety ofye-

Taceeray ores |

NH,OH = NH+L.0H-
NH,Cl =NH,+-+Cl-

afm @ naa NELC! cay ea an wig NHAC! opopeacy

faaies a ae uaa NHat-q spy afost cal Sw

NH,OH-3 facet AI UIs Cas TIS MTiAS TA Bee Te

TAH BT AA GAAS GMPCS GAN CAT BACT ATATAT

Sat aera CHs COOH-2 facie sr aH!

CH,COOH = CH,COO-+H+

CH,COONH, =: CH,COO--+-NH,+

erreay 1. ster 0°2 arenas UncHivs oniAw pact 0-2 any

Ue Ga CMCAT GAS OPI UICTos StacwA Tacaeret

Tara Tear Alan SI? 26°R. CHO GICAivs BMA
facet ete K = 1-82 X 10-|

OIA Sales ATleAat ee
+ —

_ [H+] [CH,COO- ] = 1-82¢10-8

[ CH,COOH | =5
OY OTR EE IAT SH, OTOH (I) CHT
WS Nit! Way ae | |

a= Wis = [xt ex Jaa = 9-5395¢10-8
aang 0-2 EaTOTH sncatbe HAC oo

_ [H+] = [CH,COO-] = 0-0095 39x0-2=.0-0018

ox [CH,COOH] = 0-2—0-0018 = 0-1982



Gen Unite 6 Wasa AT 95

Ty cnfeaa wnies aaa, wom TK ALT foe Bt

OR AMA WA AST Gas weaves uniacwr facarea

SIN CHT BUTS AT TAY TRA NPY SOT AA! ALAR

OM Treo ait FACT VIPS GCA APY MLA CUTUAT

oniacee Tare aie Bete 0-2 ay Bere ayy ae oF

Uninc Lor feat wep ae wey [Ht }=0’c=0-2o/
wae [| CH,COOH |=(1—o’) c=0°2

CS O-F Wa VAS FA Oa Salem ATisay cers Teracw
ota |

[H+ ] [CH,COO-] _0-20/X0-2 _ 1.9. 19s
[CH,COOH] 0-2

weg =e = — 0:91 10-4.

Qe [H* ] = a’c = 0-91X10-*& 0-2 = 1:8210-5

BWSAT THAT Ae wT, asia 0-2 omens Bens wily

wat 0-2 any OL Ua. CNTOATT Ui OPI SNCS

winced Tara 1:8% crocs seq face aq 0:018% «as

Baca Sa Tipe 1-8 10-8 cores seq face aq 1-82K10-*

wren 2. asic HS wre aala war apie 0:4

corena HCl gay apr Weao UA npCEA feat oiaqe st
za? 25° om. Geow HS facerera gpa Ki=9-1X10-* ae

Kp=1-2 10-25 | |

25° oH. Bao @ areas STA Hes-2 yore Serle wat OH

O-1 cued Sui Salem malay COCE OITA ely

[H* | [HS~ |Ky = asp = 9 Ixl0-8 (i)

on KEE = 12x10-" - Gi

Ko-m WaT CECH CAT ITH CA, pasta feces were [°°]
“ae sql cee BeS-q eq face Tacs Ct AY OAT

zy ax [H+] e [HS] wor oss AIT BA Bee
{H+ ]=[HS-]i ~
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() aatent COCH OERT ATH

[H+] = (HS-] = VO-FX10-8XO-1= 9-589<10-5
° ~15 ~

an [8] =e J =1-210-"

ayy HCl operas of

9-110-§X] HS] 9-110-§ 0-1
[HS-] =X

= 4°55 10-8

1:2 10-x[ HS- 1-2«10-y 4-55 10-8eae [S-] =-2% arent } _1:2x a x

= 2°73x10-23

moa war [Ht J-q aa 9°5 X 10-5 crema care 0°2 crea

MAST FAT VT ATPLG Ty wpY 1°2X<10-> rece sey

Tacx ay 2°738<10-* |

Creat 3. aster 0-1 crea oneina pact 53°5 ang

NH.Cl prc onrcatieaena Tacaery acral Tear slater Sa?

Sains fare wAe=1-8X 10-5)

0:1 end Bnenias way a=/1-:8X<10-5x0-1=—0-013

genoa, [OH-] = 0-0013. [NH,+] = 0-0013 wae

{ NH; ] = 0-0987; smq aq NHAC! apna aa onenfama

TOT TAA VISE Bey oO |

war [OH- |= ec = 0-1e’ aa NHs} = (l—a’)c = 0:1

(ARE CF WA VA sa) aay K ay was, Tear
orenivan wat NH.C] aq ora a sae cece Gey

[NH.+ ] aca aca ee alates MTCMIARTA SPY ACU ATI

gay 53-5 any NHACl = 1 ony oe, NH,Cl, oar ( NH,+ Jal

waa Salen waleay care fears onta

| NH,+] [OH-1_1x0-lo’

[ NHs ] OE |

wear af = 1-8x10-5

eae [OH-] = ofc & 1-8x10-¢

-== 1:8x10-5
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weet asi 0-1 ones NELOH pay ae ogee
NHAC! cpence NHLOH-3 face aq 1°35% cece aor fore

0-0018% aq aq [OH ] 0-0013 cece ara fary 0- 0000018

ay I

2, 6 ala arate TTP (lonte Product of Waier)
1894 seq Kohlrausch ae Heidweiller oaper acq crac

COT TS, Te SCA TET THT OOS AIA HIT FACT WA

ATT MANIC Beene lee Taeray ST! Vy GACT MPS Tery-

samt Taaniee =e :

H,O = H ++OH-

(AY Shay Te cs AT, VACUA GAT TANT ANC)

Qi] SUM WH GAT Geeta Tacqery xIF A VMs was

ATA ANA |

K = fet %Gon- LH" IXLOH") | fat xfon-
~~ @gto [H,O] | fa,o

a o=alerer; [ l=npe; fHaterer sens

TA WT ATTA AAMC GATS LA ALAR GAT MPSA et Aq

ql Bout fat — fon-=/n20 = 1 AT ACS ATI Sacer

(2°57) warlear B04 ~

[H+ ]x[OH- ]

[ H20 | ,
qos AcE aT facarecrdt Beet | HO |-9 faery cara Mifaqo a

za al, Awa [BLO] gas xa wee mmr! wreca (2-58)

AT TSAT BCA |

[H+ ]x[OH-] = Kx[H,O] = Kk, = gas (2.59)

Kyte AT SA AAA OAT TT! GT ACT ATA

Aer CS, rer At fae ACI A SAT HIT TAT BSA, AI

wane cea Ky wage aca mp wat Ke wae aa atl Tory
Alene oes aia Fal Ae Sioa Ber Ta BAU Kes
LIF AFI CGA ZA

(2.57)

K = (2.58)



26 teenie wrt

GAA TA WAT TAT CA, Kw Stores Got fre gerter 1 25° co.

Orme Fee eer Ky=1-0X10-% gat ae eax 100° oH,

ervey Ky==1-010-2 |

ittanws cor @ eteanfenn Grea one enm-traa etfe nb
TOA ABT FAT AI

gay [H* ]x[OH- J—=K,=—0-110—-*4

wae [H+ ]J=[OH- ], qoaq [H+ P=1-0x10-*
seqr [H+ ]=[OH-]=1:0 10-7 appenay ate —

(25° cH.) | |

2, 7. eidcenert wat acts, DH

ate cara wacr [H+ ]=[OH-] ay, ora wasives erry wat
(neutral solution) aq aq: ale [Ht ]>10-7 aq oa

HAoCse Ter Aq wiawty (acidic); af [Ht ]<10-7 ay, wracai

BATCH Ae VA Basia (basic) |

Bere Trains fale [H+] wear [OH— ]-4 Goa frost az,

AWA SUA MPS SIA Weary SAL AAA SACI WMAA

T TAU ae GANT MPT T-TAN ate fava fence aser Far

DAU | CHS Sey 1909 ace Sdrensen pH acy 2404

sat! PH-3 onfstes Heer at Ts

pH = —logio [H+] = logie prey (2.60)
gear [H+] = 10-PH © (2.61).

ees PH aug SRCRKER OR mpCRT were aia Sy

(logarithm) | wares AT A,

pOH = —logie[OH~] = log ropq=) 62)
weqr [OH] —10-PH . (2.63)

ot orgies alan a ca, aft garie [H+] oat oe onert

gos [OH-] eacamt wa carer ope HIST CHT ec, SAC
Ct Hey Mika UTS le Bear weste tars at tea, DH aq 0

rere 14 oeaee yaq-Heg (positive numbers) qe aary Sar Ae!
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tar, oso emt gece [H+ 10-7, aeaz amy gatieat PH
Ra 75 .aeit 1(N) ania pact [H+ ]=10° qeaq geaita pH
a9; «sit 1(N) sete para [OH-} 10° apag

_ K,, 1-0 10-14

LB I= on-] > 10° |
pH aq 14; were gaa PH 7 acm patie aca ern, Baca

pPH>7 am wate ac wel, wea PH<7 aq nae aA

STAG TT |

ety Ua aia, [H+ }-[OH- }—_K, =10-** |

Weg sor cra ag, log [H+ ]-+-log [OH- ]=log K,=—14

wefe pH-+pOH = pK, = 14 (2.64)

OV ATIHAT CT CHT SA, WATT 25° CH. WaT ACTS |

eam aie 0 rere 14 ores pH aeaq wate aa UST TH, CAA
0 wae 7 mare UTtwsT eae 7 cacs 14 HREAS HAGET ATCT

= 1:0 10-14 wae Batted

a |

iP 10) 1 1D Gt WO 10° 1 1" 10? 1 ®t [Ht]

pH © 1234 5678 93 DH 28 4

+—}-——}-——+-

pOH 144 133 2 18 0 9 8 7 6 5 4 32-1 06

WEG | RAS

asics Guaay fart feisate cr ofaeeray 2a

— BurEae—1-2X10-4(N) opie age 2°5<10-5 (N) sare

pH fas 341

1-2X10-*“(N) opface [H+ ]=1-2X10-* ony oraa/faom

weqq pH — —log1-2x10-* = 4—log 1:2

= 4—0-0792 == 3-92 |
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2-5X10-5(N) aprace [OH] = 2-5 10-5 ony oraa/teror

TH+) ke 10 geeaaa [H* ] =fOH-] “D5xl0-* “2.5 *

way pH = —log = —X10-° = 9+log 2-5

— 940-3979 — 9-40

2,8 aera war (Buffer Solution)

CHT BACT AAT Mig STAG Gera wares cary sac [ H+ ]-a

cm Maser mite a BA ete waiby pH saa afaawea Ze

fey sora Slr GIAw 6 CA sie aac war Gea wl

PIF GTA OSG AMT HAC Aly VITA MII Was ATA

Fat Urn PH saa aise BA aT! Bele @ AsA

BT RACYICTT TIT PY B-VTe CN BAT PTT SIE

ata [H+] gratia Gi Fa FIORE BAS AA BAT

TA BA CWI Wiley Bite CH,COOH « oa aaqq.CH;COONa

Taw, le sae NH.OH e om aay NH.CI fae, Senter

areata feat (buffer action) zane aa sey tte Ply BIiAT

@ Sa aay faeces fafa A META BAT ACH! TA BA

CH;,00H « CHsCOONa fay arera wat fea TERT CIE,

CH,COONa = CH,COO-+-Na+ (2.65)

Sa Asay atant HCl way sar aati HCl ota anizw

OT AMT WLS ACA TARTS SA
HCl = H++Cl- (2 66)

@ H+ oespee (2°65) aatear cece ary CH,COO--q are

TF BT

CH,COO-+-H+ = CH,;,COOH (2 67)

ae Uiqaniee ely ante, CHsCOOH, Gerry aq) ATTA

ora wera CH:COOH-9 faaneam wat ta) some HCl

COS BACT Toate H+ Geog a, CAT AAPSS GACY GALA

ae. fafa “cb ustioce H+ ener ae srr Sete aac PH

ost Te) TA BT aie HCly ofaae® NaOH cay sar eH

wera NeOH = Nat+OH- facaters aca weer [OHTM]



am Wilts e WateE ANT 29.

ate Fat a Gen sa aa! faery 2 OH cope oiganies

CH,COOH-Z are fatem sivcr ania UA @ ery BCs

Be, Cry Bea |

CH,COOH+-OH- = CH,COO--++H,O (2.68)

(2°68) wales cece CA aa CHsCOOH gaafics OH- ererq

CHC TLS BIT Vete wad PH qweq AT, FS QTPeT! |

aaa wit sae NH.OH e oa aay NHAC! faeceq aeta-

fem Ire Sa We! wet sa, NH.OH e NHAC] faery arate

way Tad CeR ACACE I ,

NH,OH+H+ = NH,+++H,O

ey BATA HAC ATTA etfaTet HC carat sact a Ht serene

ataates eit sae NH.OH-3g ace fateat eiecr oncntr

UAT 6 PT BT a, Gm WA Awa WT ae wT
spi NH.OH gaafice H* oer ae ae at wae wacra PH

eal aa att HCl-aq ajaaco* at7 NaOH cary Fat Be, STATA

@ OH- oaq NELC] facrea aiae NBut oracaa Are

wenne faisa Vives Vracaiee wie sage NHLOH Gerry gras

NH,Cl =< NH,+-+Cl-
NH,+-+-OH- = NH,OH

OF cers TART ara, Nut oar Baetics OHM sree Te AG
ara ae nacre PH aes CHa AT!

WI BW wed cee oss fate eaters waa PH

BTS MK VI SI WIS WA WIT Bers

() CICH,COOH+CH,COONa; (a) KHC,H,O. (stir

SScyCRA Cracde Wee wat; (1) KHC,H,O, (ooiimary ae-
CTT Mens (I) CH,COOH-+CH,COONa; (g) KH2PO,
--Na,HPO,, 12H.O; (5) Na,B,O;, 10H,O; (g@) NHC!

-_NH,OH.

area wart PH free saat ay (2-87) mateat COCs STAT

ATTOR |

x. — [CHaCOO- }x[ H+]

[ CH,COOH ]

K,x[ CH,COOH ]

weet [H*] = “TF eH,CcOO-]

(2.69)
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CH coo-

Bay pH = pK, ‘log a ve PO (2.70)

a2 sate (Henderson’s Equation) =a mm aE

pera PH fax sa ami PK. eaei wwe AR BAC

PH aay @ OMTAG mp Gawd Ca freq Fal ak

WTS Aw 1 oy, oat PH= pKa oF Gare aiy 10 az,

Sect pH = pK,+1, on ain gk Ga, 10 By, GACT

pH = pK,—1) arate: at @ ontT MPRA Bela 0-1
cece 10 sexy eres, Wee CY CI AeA Baca PH sy pK.+1

tere PKa—1 ware ACS MHI

2,2. worlerer: sowie Tare aera car

ain ATA BAT pH ah
ART (range)

Pe AVIA VACA MCL-AAYSAE VAG 223-8

OMA BTAG-Shieaieaiey BtAcoe 4:0—6-0
3. URenioNT Bee WoT z-

CYC PAL 5-8—8-0

4. AbTAMNT TAGKeT UA CNIGAT TAwTMAG 4°0—6-2

hits Gniaw-oniemy Lecwaeo 7-8—10

6. SANT GMAU-SCTIATIT ACTHMAG 8: 5—10

2

or

Sureae 1. 0-5 cuena uncatos oniaw wae 0-5 corerisy CUTORTT

Briscoe fates as Tera aac 1 fas fete 10 cana HCl gapercet

watica PH ao aap pK =— 4-74

HCl Bac Pan TAMAS ZA ayer omnia woe TH |
ents To00 =2° 01 ana wan/Tetm | eet 0-01 ra Ht, 0-01
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CH STA Bact ace tales aca 0-01 cry Ulacariers
CH;COOH Geory Sct! SCAT HAA GTA Ma MTT

[| CH,COOH J=0-5-+4+0-01==0°51 one

[ CHgCOO- J=0-5—0-01--0°49 aa

RE A Ge! fe

woaa, [CH;COOH ]=0-51 cena
aa. | CH,COO- J=0-49 arena”

[ 144 J

ae, PH = pK--log SG]

= 4:74-4og 2°49 _ 4°-74—0°017
0-5]

= 4°72

Sweat 2. 0-5 coer ureates untaw age 0-5 crrena ontuamt

Braces fates 100 fx. fer. wary 0-001 caret (aT Ber) NaOH

Piet wtb’ PH ao ap pK= 4-74

100 Taft, Tahes wact eet BareTy 0-05 caret CHsCOOH wae
0°05 carey CHsCOO- org ae 0-001 carey OB copericer Genes

ofan CHsCOOH optaced wrace tales Acq! STs STAT

[| CH,COOH, J=-0-05—0-001=0-049 cara

[ CHsCOO- J=0-05--0-001=0-051 one

MAS WC BST = 100 fafa. = 0-1 fata

asa7, [CH;COOH }— 0-49 creng

eae [CH,COO-jJ— 0°51 arena

0-51H=vK il LAAT) oti
Qyq, pi. = pK--log Tare] +108 9.49

—4-74-1-0°017—4: 76

2,9. macet eataceae (Hydrolysis of Salts)
A wales zeae crc Bronsted upiqu-pre ATC

CBF ART AAs

Ai+By = A,+B, (2.71)



‘2 } atin wr

erent Ae waaay ATlsA Sia Bronsted onfaw
foaca NHut oars oie faa antler ost

NH,++H,O = NH;-+H;0+ . (2.72)

ER APOCH LCA UG ae Ke ox oneniany aac
watqeqy yas (hydrolysis constant) ess sty opntacud

A SANITY Basa Ss Tana, Fa TA! Cty AG,

Crivars wniaces wace fatear aay aca

CH,COO- +H,O = = CH,COOH4+-OH- (2.78)

Ie earl sconry 64, Ky aa

K _[CH,COOH jx [OH-]_ ___[OH7]
a = —TCH,COO- ] ~ [CH,COO- ]/[ CH;COOH ]

[H+] [OH-] _Ky (74):

~ [H+ ] [| CH,COO- ]/[ CH,;cCOOH Ke

gary Ke xR CH;COOH-g fargrert Lae
HAMA CCT BATS AAT SCT SIT Bar Hes

@) ola untae 6 ola sacra freer Gey AaT, cay HCl

*(@) si ola 6 ola waCea Treat Ceny Aa, aa
CH,;COONa

(#2) ola untae @ wis wracea freer Gey AI, BAA
NH,Cl

(iv) wei Onin 6 wir aacea Tact Very AA, CTA
- CH,COONH,

oF maiet TCA eaters are HATES Fa BATE eee

RA, Ve wae ac, wea wasn as a fs Ba TI

faea sar aatioa asior Grrl ATA BTA Mea Ace

fafera VC ora WaT Wo! et fafa RA Sey oie GR

Ceres! of fafera vor Ufo Gey oats. Ta UNTAT

eee AS BURT Gers Bem wi a& SOE TT RT AA
Faces | |
@) MA afy via emine HA 6 ele SHe ‘BOH ee
Cerny xx, weet HATS ert wat are, Se OAS @ BAF
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deca oa wr Fenfens ec Casey
“KCl = K++Cl-

K++4Cl--+-HLO =K+4+Cl-+H,0-

(2) aq eq MA wate ity ania HA «ae ota wae BOH

fret ace Gene maT! aaa Ger ana Teenie xH
UE 8

MA —-> M+-LA- . (2.78)

ot A~-3 Oa Bey Taine acera Ht onacat ace ae aH

welt Sine HA Geosy aces

HtpA- = HA . (2.76);

OMA ait Ger we faanies at H+ @ OH- Geo aca
HO = H++0H-~ ° (2.77)

A--+-H,O =» HA+OH- _ (2.78);

gay (2°77) aylear ae Ht ale alas wes a, ORT

Le Chatelier’s aife waart uae HLO ay, facia ac wae

TaeAPI Gries srriae act Bete gay OH sacaa ope

FIs IOS ACT GA HATS WAPI AI at

CH,COONa = CH,COO--+-Nat
CH,COO-+-H,O =CH,;COOH+OH-

(w@) MA ate ola anine HA 6 wl wae BOH faq aco

Cerny ay, Saat fos farats war wot: aac M+ ope

aaa OH arcrt Ace ae ace lt wae MOH verge sacq

wre oF Taleat vec WMsct TORT MAS aT leary Jerrad Bas

M+-+-H,O = MOH (2.79);

M+-L-H,O = MOH-+H+ (2,80)!
e\,

wie waa [H+] ere aere eraca ae BTS UiwlA Acq

Casey

NH,Cl == NH,+--Cl-
NH,+-++H,O = NH,OH+H+



(v) MA ate sty opine HA 6 ste sie BOH faery acu

Cerny Fy, SAAT weic wniawS e wares faces wae K.

Be Gora THER Ba AR CICA I SIRATAT ATG ee, STITUTE,

OAT WAP ACT! Ty

CH,COONH,+-H,O = = CH,COOH4NH,OH (opersy )
pK, = pK, = 4:75

HCOONH,+H,O = HCOOH+NH,OH (epfawiy)

pK, < pK,

ates fea cartta erecest eer-faoers aa Fa Bers

() I MAG @ Ola TAP] AT (Salt ‘of a weak acid and
a strong base)—gacq MA aacaa Talearrny SF

Mt+-+-A-+-H.O = M+-+-OH-+HA ;

eeqr A~-+-H,O <= OH--++HA (2.81).

SANSA AI AAT WA ASA ATs |

K, = fon X4ma, _[OH-JX[HA] , fon faa (2.82)
as [A~] fa

eur Ki = aaa was, ¢=—aieaor foalener a1,

eel J= RR pel wae Ole AR Ma Ba, AT 4x, 0

Cael Sis aT wact Gat «ie (ionic strength) eq aq!

ASM AleHSTA Alo’ OAT NPY AM ROS ACAI Tact

(2°82) mleat Bq

_[OH- ]x[ HA]
[A~] |

(2-83) ayieacs Uatice aq e gare [Ht] ear ona 35,

SIRT

K, = (2.83)

[H+]X[OH-] | [HA]

aa “PHY ]XTA>]
“&xg=—F ea

Conceq wees logarithm fay .

PK, = pKky—pK, ts (2.85)
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AACN CAF OCR GO SAN eT ee UNCER

Tey ACA OTS TT TAY Ke ag Ky wrewnara wee

atgetes aa, Kn crm Goa Treat werte aac aar-

face wee (degree of hydrolysis) wired Gem Trea a!

TT ea Ba-laoera weg a gay [MA]=c ary carer/Tero Ta,

CCA ATTICA

A-+H,O = OH- +HA .

l—a a @

ayy [OH-] = ac |

[HA] = ac

ax [A-] = (l-a)c

ac? onc (2.86)
(2.83) ater cart. Ke = Gay ole

o aft xa ay aH, 1—ael aa Ky = aie

meat =,/ — (2.87)

BSAA [OH-] = ac =,/* x /& x

oma eta [H+ ]x[OH-] = K,

Ky Kw K,x<Ka

gga [H+] =.77-: 
w

{ OH- ] /-x Ey J =

wea P H = 3 pK,+3 pK,+4 ion Cc (2.88)
= 7:0-+-4 pK, +4 log c (25° cH, Georg)’ ~ - - (2.89).

edt acm PH>7, scaz waaie sastr AI

(%) Cla UniAG @ wit wraceA aay (Salt of a strong acid

and a weak base) —gare aacea Tafa A Se

M+.-H,O = MOH-+H+ (2.90)

ONT (FS) CITT AMA TSS Salsa Wa CAH Mea WT

x, —LHtIx[MOH]
8 TM 7 .

[H¥] [OH] Ke — @o1)
“(M+] [OH-]/[MOH]~ Ks



oan | “treats we

K= eaces fear eae
(2:00) sratterme cere

[MOH] = [H+]

weet Ba = uty eK

aug [H+] =,/.

weqy pH = 4 pK,—4} pK,—4} logc ~- .. (2.92)

= 7:0—4$ pK,—4 loge (2.93)

any wat PH < 7, garis afta aca

(1) Bilt BUITAS @ wiley wBracsa aaey (Salt of.a weak acid and

a weak base) gact arate fateat A A

- M+ +A-+H,0 = MOH+HA (2.94)

l—a l—a@ ' @ a

Vest AIT TST CAPA AN CP MeN AWA

[MOH ]x[HA]
[| M+ 1x[An] eee eee

~ [MOE btaAL eK KyMFI AnT TM ke = (Crea @ aTits Kw "aqat se Fa)

Kp=

- Ky _ = {- Ky=[ Ht JX[OH- J}[M+ ]x[OH- ] [a= =
[MOH] [HA ]

cgeq Ki = ROK | @.96)

weg} pK, = pK,—pK,—pK, __ (2.97) |
| - waa ea [H+] = [A-] = (l-a)c

gee [MOH] = [HA] =—ac

TSN ee) AA TEAT CALF



Ca Cin ew 8 OT.

Ln)

mom a __VKs a 2.99) |a aay 

— (2,99)|

_ [Ht X[Ac]aay, K, = “HA

_ HA], _@ py _@Beet [H+] = Kxb aay = Kaye Kaa)

_ — K, /_Ke_ = /KuXKe| — K,/ K, = Kan) SK VK,

wet pH = }pKy+4pK,—4pK, (2.100)
am K.= K, a3, aaa oreiaarl Stace,

wert, PH=3pK,= 7-0

AA FIG SAT Wy BT

aq K.>K, ag, CHAN SOTA FAG, PH <7 aan Beats
WTAG IA BF!

af¢ K,< Ky ay, aa Uncaiaaa cence, PH>1 TR

WIG BAST AAI

erreqy 1. 0-05 orera onifeam Bam ween PH wa?
2,1. orfeet cece STAT oe PKycoon == 3-78

om PH = $pK,+4 pKucoon +4 loge
== 7-0-+1-875-+4 (— 1:30)

= 8-23

werent 2 eT Geo 0-1 carers CNTWAT CANCER BACT

(1) wariqcera ecae, (2) waizoery wee, (8) PH wo?

men wice Ko gH, coon = 6°37 10-5

_ 10x 10-6 4. 1K, = S3co-s = 1-57 10-10

(2:87) aateae cece =/-= ix ,

= J 1-57<10-*

= 3-962)<10-5

— 0-008962%



pH = } pK,-+4 pK, +4 logc

= 7-0-44x4-2 44 (-1)
= 7:0+2-1—4 | |

= 8:6 . et

Srreay 8 mera Geo 0°05 cena NHAC! gaceq (1) eer

TACHA AA, (2) etacesy wes ee (8) PH we? K,=1-8X10-*)

Kw _ 1:0 10-14

Kp 1-8 10-5

a =,/- 6x10" = 1-058x10~

PH = $pK,, — 3 pK,’—4 logc
= 7:0—2-37—4(— 1-30)

— 7-0 —2:3740-65 — 5-28

. Crreae 4. mre Bere, OTM TATRA ACNE ESC

TAHT WeP BoP

CHEN UR K, = 1:77X10-4
eae” K, = 1-8x10-5

K,

K, = = 5°6X 10—10

(2-96) wateat cece Ke = UK,

. 1:0x10-1%4

— 1-775¢10-4¢1+8¢10-5

== 3-14410-6

| /K,
2.99 a=(2.99) watery cece (4y&)

CARS Ka-F Tet QUA CS UCAS FG, erat fee ona
a= VK = Vy 3-14 10-8

= ] 1-77X 10-8 |

Bae a= O-177% ©

2 10. BrayeT TT (Solubitity Product)
AgCl, PbCl, BaSO, Sente aor onfers aerte aat (HTC



Tor SITE @ TCT MT 7 89
-

<1001 am ee QP ABA FAC FE aC fA

—AgCl = Agt+Cl- | (2.101)
PbCL = Pb#++2Cl- (2.102),

BaSO, = Ba®4-SO0?- (2.108)!

aia |

wat «ix, AgCl-q qar yar aryl at ware Agt age Cl-

TAA CANA NGA WPA TIO THM CMTE HIP ACT

[Agt }x[Cl-] = was (2.104) ;

Tht UPA MAA Bistotete (awa M)=1 sat BAI

wrecat [AgCl] wats fates cman easel Boat wales

AA Uap

[Agt ]x[Cl-] = KxX[AgCh] = gas

= Sager = HRTST FCT - (2.105)

WANS Fil Az, |

[ Pb?+ ]x[Cl- P = Sp,Cle = mare seer = (2106)

aq [Ba?+ ]x[SO.2-] = Szasoe= WRIST opePAT (2.107)

BST, A ACT AST oT aH ale THM OTT

QP AIT AS BCT Sey TAA CMSA AGTH RCT

AUMATATSTA CT ATH |

AB = At+B- (2.108)

aioa

racawe [AB] gait fais wrmnam eas,

mATeT area = [At ]X[B-] = KxX{[AB] =S,, (2-109)

Sas te AB-3 Grae oR AT TCT TT Ae A,

HICAT WITST TTT A ad Woe Bac Gey Gate

aA Mpa ae aSee! AB aad gatas: air c

CAAT ZH, VTA Sle

[A+] = [B-] =[AB]J=c

"Suan. = [At ]X[B-] = @ - (2.110)



# tecwies arriea

BIST eT “enn wet ats (haets QUST) ATT |
SRG BART Crees Sra eA Ma! TORT AATST ETS
Bat Ca ea sat! Ale MY Word wert Fat

\ ag, ST, MUST PCT CHA AIF MPH Cea METH (aT SeT/

feed) GA GAA TPS ATS Toca aT AT MATH BST Sa

Stl air we aire ores (ideal) ay, onpiiat afesomt
MAACO. MPH CTT ACHE ETE APIS GR NPY LFS AAT

‘QCA |

eat, vat ae, Ax By ara oie patty aaie sida oneratet

PRCRTTORE PIR BACH X RATE AY Tay ase y TRS Be oR

Cerny BWA s

Ag By oe XAT ty Be | @.111)

CA, ARTS ART = [AY EXEB = Size, (2-112)

raat fang AgClya upc FRY CITA Fal AFI

AgCl-z rarest sjerrer 25° cH. Ola

Sao = [Agt Jx[Cl-] = 1-5x10-%

eva 3 sq 0-1 corena freer oa wat 0°01 opera HCl

Hat Ct FT Set) CAG GAA MCRAE WIVES
[Ag+]x[Cl-}<0-1X0-01=1<10-8, ggg 1X10-8>1-5x

10-9, STRAT ANPCTT PCT ATT AFA MOTT FAT aR

Agt-+-Cl- > AgCl fafa anny or Tee apniae acer! BA

ABC] SecA ECG MITT ASHI HAST AT GAT MNPCTT TPM

Seq TAA MAST MCAT AT Bee wee [Ast] X[Cl- ]=

1-5X10- acpi ot Gees AgCla once afege

= AgCla gateaat afexrt -

MNS rece ACT OT GOR ERT BTATOT SLOPES
HSH BA GIT CLC AA Ie VF MAT NPC FT

ATA TPCT COS BY FAT TA SIT GAH AATSS Aer AA

GACT GFT FAT AT AT WARTS CA, AIST TPT CHAT APF

HIT BOT AIC AHS HAC AC APTS ACT SIT CHT

A THY Bie O-L—0-S copeneay cat AT SA, CAT BATT



fe BCH miter Sway 41
~ OB ai .

scarves ora 2 Mace Bere TaTeS AT eH! fey wie BAC
Bw Tor Mpy O-S cpenes ct sa, Cre. ws sang

area orator! (1) cmt aaets facies ma ARTA

(Common) oa Bey scr! (2) wr Aae Taanfes aa

ARTA UAT Cevey ST AT! Sie ALTAT ST Oey Sa, CATT

HAT APTS GACT NPY TACT ACT! CACY BAST WET 484,

HST Wears TACT OBS GAA MPT AKT, VAT TAT

me FACS BA, Befe Tree TT Ae soTiaw AN ATeidA

gatiner sinc oll fog ate aT OT Gere aT By,
ACA HAC PACA AAT CHT VACAAS MGT MSCS A, MAG

HAT CG Bt apy (ionic strength) caqye acai Debye-

Hiickel og ont onal aia & Ue Bex ora AieTET
ais (activity coefficient) amy arti sat log fi =

—APiyI, ena fi= alert mre, A=, Zi= ora
rere, I= oats «fe wete wacr Siue cama fae

(ionic strength) |

aq [At ]x[B-]xf,,xXfs- = ae

wom Gels Ba AIGA BATS, CUO AA Mee

ioe faery mre” cacy BSTTHST J MACS AT SA AAT ASM

(salt effect) eat Gaga IA LAT ATE PSO, esto whey

gaia Teacatiae aay: PbSO.gq sere pact aly HeSO, qeay

(NH4)2SO, Geet Pb(NOs)2 cart ea Ba, Save PbSO.-3 waertaST

sor aa Tees ate KNOs goq NaCl waa Far aq ORTH

maetener aie ond) part Tecra wear facaret raat care
FT SH, TACT BATS VIS Tt airy ones

GUA GBS FBT AT AM WAR IGF way AMI ees
(Salt effect) aeqaq wat eferace (Common ion effect) ae5

BT UAT BA WL ACI AG OF WT TT AA!

Vteares Faceeracey TAT HAC VACTH AT TA, SIT HAST sca

seatae fares Grate sa ae) Gey wetin AACA

BACT Caer les Tice STA AC GTS ATT AT ACF! ae
ATP UAT GTA ORT Bee PAA BIST AAI



@ trates wr

CTA ACL ANT ie PTT GACT OT TGR PET

era fos Bea wae awe A eT WIS Aa Sl YF, CTR

MSA HAC ALTA HAT CATT FCA BACT WAT MGCHT RCT

BVT NT CO CMT FAT Ae, SIAC BOT AACA TT HHT

Giocer Pepoate war SAT MY SIT TEA GR UC

‘ATIMAPAT FETCH MCT! 4A, CHT AAC BACT CT GI RTCA

(aio aay Cort wear Bea ale Chee Temaray amie Coat Fea)

WAT NPR WPT BI CAT Sa, SAC aAaioa waatls

Sey ae isa, wey wtewe aa Prrcath act Oa ope

TMG ASHE] ANS A AST TPA ATA ZA, MAM aaaie

Wey wwe wt! wa PbCh gees ay ap HCl

crncet PbCL?- efoa cata Qoat aa eae PoCh oescHey uate

aca TF!

2,3. orlerer—ameaabata Say EATST syereset

Tt | RIAN RPT AIT ATITST RCT

AgBr 7-7X%10-18 ~~ Fe(OH), 4+85¢10-16
AgCl 1-5<10-10 = Fe(OH) 3-8>< 10-88
Agi 0:95¢10-16 FeS 4-0 10-19

Ags (PO,) 1-8 10-16 Hg.Cl, 3-5>< 10-18

Ag,S 1-610-* Hgols 1-2¢ 10-28
Ag SO, 7-7<10-5 HgS 4-05< 10-54
Al (OH) 3° - 8-5><10-23 MgCO, 1-0<10-5

BaCO, | 8-1<10-9 Mg (OH) > 3-4¢10-11

BaC,O, 1-710-7 Mg (NHy4) PO, 2°5<10-8

BaCrO, 1-610-1© = Mns 1-45¢ 10-15:
BaSO, 9-210-11 Mn(OH)>, 7<10—-15

Bi,S, 1-6x10-% Nis 1-4>¢ 10-24

CaCO, - 4-85¢10-8 PbCl, 2410-4
CaCO, 2:6x10-® PbCrO, 1+85¢10-14

CaF, ~ $-2%10-11 =PbI, 8-7 10-8

CaSO, 2-3¢10-4 Pb, (P0,) 2 1-55¢ 10-82
Cds. 1-4 10-28- PhS 50K 10-2
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CoS, 3-0x10-88 PbSO, 2-2 10-8

Co (OH) » 1-610-18 SrCO, - 1-610-9
Cr (OH) 3 3-0 10-9 SrG,O, © 5-0 10-8

CuS -1-010-“ SrSO,— 2-8 10-7
CuCNS 1-6x10-4 :-ZnS_. 1:0 10-28

Zn (OH) » 4-5 10-17

maraine 8 Taeeray = graver OTe TET (Solubthty product

im chemical analysis)—apratas ~ face, BISTST TRC

GAY NAP MT | MAL SAAT CHCA ACHAT ART

ley AAWST WPL Bowl BWA GANS CHAT BBCP

Few, FTI AMA BAPE FT Mey AA AAPA! AAT Bay Ace

ATS AT ANP A MTSE ASNT cleat Bey

Tatearl alo FIL CST UTP FCT AT! UEP ACS

Re MAST aT MPS Ulosy Fa aH, Peewe CTA Be oF

TT TY COHTS UTP FL ST) PROP BT WA

(5 fazer ate 100 fy. fe.) sopra wnat Aad ca

BaSO., Mg(NH4)PO., Sorte, Geren wor ace 12 race

48 Hor ATT TCA! FISTA SOT AUS AACAS AAST Wee STAT

MOCHA NPA LAL HAF, MST BAC TH] CHA ASIC BAT WHY

aot Waatet apy ase Taleo ala aa SAUCA TAOS ICA,

SCT HAT WAT BIT AS ALAC Ala Cel AA AT!

WMG aS MAator was (Colles) facet Tee, Boa Taos sa

STL BOTT FAT ACMA PTT WAT CTT TACT THEM CHC

TCH SAS Ma yCoA wen fea, cet fess IT sat aa

CUS STH AAMT CCG AT A, AIG AAS TAT VA caett
CRIN BA ACT AIT MSS BUT VA Sioa Say Coats weet Fa

BUCH TINTS AT CAS AT CA MONT SAT ATTA

cart fase ater can Face Tac eat 2A

wrfenes Facveraet ramet ant Roe T ayer carey wel art

‘Lager on feats rea oa OTE OA ARCHL CHNLGALA
weysfapey we QU BA AOS A THA OR foals sa TST STA



IMAG TA Gley sar oF AAT AMAT CMG AC ACH

TAS ACF AVS MOT GAA TA HIATT AA BAST sere |

OMA Ala ea waTST ayer, Sq sfazqrws pS(——logS)

CHT ST AST AT AS Fa AeA, PS Tq GS CIt Aca

PSyg,Cl, = 17°46; PSagci r= 9-82; pSpp»Cle m= 3-62.

CTY MST HAUT See Vem WATT! CAAT BISTOT

oP A IMT ore ARC Sort Faw mcr aT! wk Toate

areca aces HgeCle a gayer were FI, GR ACH UlSHT BAS

oa! Sana ace AgCl acy wraNeT aT AR OS BIST

TRAE AGL Gores Ao AKA! Hy oF IT Aa

Sere were ari feay PhCh Harem wRNeT WRT TTA

LOS CAML CHAT HR VTA ST AT, SLMS STI STTVT,

CITA ACT ATS LTE IG! SS Baa HY way

sac PbCh gatew aca aa! ST oer Cafe ART OA

Fort Sloat AIT Coal Acq, AIio alow Aa AA! cH

HCl-q fame cot gat at foals seq Oat ator cHaeT

rata Coat Ber wae wwe Sc Ta! Awa I any weep

aay HCl-g wifes Toe are ecarerst |

writers facrecy TTB a ace ID (A, B) gore oreeteg

—IL(A, B) azar Sit aa: IB ary 4icanee oa BE!

OA ARAL AATHAVA LC Bly TA Sea Cafes ace IL a:

eq Mia 0-3 cena HClq waretecw were HS, ara

westrey ex, fans o8 were DIB aneq ona ier wesley aH

WT, BACT TMCS AAI Wome Bley sere (filter paper) qa

WITS CTH TACT WG CT MST Oe ML. ACT ATT

TB agcora ares ora ier one sary 2g NH.Cl+-NH.OH-7

SriPatew were HS qa whey aT! ayy aq ROTA

cea I aera sot orate HCl-q Gaffer aereetu

wer ca? tq IB aria wor wmaaiag 3

ROSH CHG Ber aetecs NH,Cl « NH,OH fafecq rata

FAS LA? OF VK ATT OD MST Maley MTHS MAA



WT Unite 6 WACET 78 3

AIST GRR AT CHC OORT ATCT QUA AAT WAY BTATST
TET, ae *aiatacw PS(= — log S) rer wer

PSags = 52:5; pSppg = 29-0; pSpigss =: 71°8;
PScus = 37:4; pScag== 27-9; pSzms s= 28;
PSuns oa: 14- 9; PScos = 25: 5; pSais = 23°9

Oa Sia wae area, S, ae ey zee, PS we ct aa

Bran Srcaa Sievert cocs cata IL accom merpaus, fea pS I B

cit Meola PS cece citi Aor I apy merpeu-

TTA BVO SAT Bet Bt! ava ate Aa Ga Ht-q oer

aa we te untae HeS-4 faaea HeS= Ht + HS-
HS-=H++ S-

asts faors vata Ataine wet aa Creve WB ace seretu-

TIAA BIST TPCT Wiwey BACT AT Vee Vecwvey. Acq aT,

casera IL acy, mrerertue let WAST OFT UTSaT FACT TeTe

weerpry acti ay Il aca HgS aae ULB agaq ZnSre

TROIS VITA Sey MT AE! UTA aie HS agate pty

OMAG, MATS BI os Ss

HS = H+-+Hs- K, t= 9:1x10-8

HS- = H++S2- Kg == 1-2¢10-25

H,S = 2H++S2-

O78

| H+ PL se-Kus - [J ae SS) ~ kK. xk, & 1x10-TM

: 1X 10-% x HS 1<10-80°1
weet [S-] = ae i. STP

_ 1K10-*

-parP

(eta Sree acer HeS-7 acer [| HeS Joo 0-1 omens)

ees S- oa apy Ht oa oped aera Wor,ies,
H+ oa py sae seg aor [5°—] areca wea sacs

eam vat are, wact [H+ ]= 0S omens
—28 |

sac [S?-] = (0-3) 2 = 1:19¢10-27 crene



A Fa, war Hg ay Zn wry atte faba 5 art wreceT BACH

Heg-3 sngy a0 CCNA Fe B 5X18 CHAT OA BACT

Zong pe eH ma GUaa wea 7-6X10-? carer
mH [S= ] =[2-5x10-2}x [1-1X10-2]

“= 2-75 10-TM S> Sugs

OR [Zn?+ ]x[S?- ] = [7:6X10-2]x [1-1 x10-2]
= 8-36X 10-4 < Szas

LRT OPT TOR Saag TY BOTT BAe, Alea HgS qecpric

wore oH, Tee Sas qi Ulory Faq Te, Aware aaa ZnS

BUCH AT AT, AAT at fers ate Bact NHiCl « NH,OH fafera

sais wate MT eH (H+ ory py Fac BA) SATA BAC
H2S-3 Tacarerrean TCG ATI var are erate wat LH* | ecm

fort xcucy 1X10-° corey rece BAC

1x10-78 —7

[SIS oye PT
aq [202+ ]x<[S2- ] = [7-6x10-2]x [110-7]

— 7:-610-7> Szas

exq ZnS aq wiorT Fae, Goes ZnS weep, HLT SA

OF AACA OPT FA Tce FA ACHAT | CUA CACHE CHAT

aad pSca DIB ay mermauafeaa pS sat aa aerate!

soar wat [Ht la ween ame CdS arg IB am

FIP LOTTA «ALVA HPAT (Co-precipitation) Req “a8

PONS

wrhee tomer enero age eitegenite cece TILA 591
CHTMRS Tiere TST EAT .

‘pSweon), == 37°4; P5a0z), = 22:1; PSoxom), = 28-5;

PScoom, = 17-8; pSxyom, = 17-1; PSzmom, = 17-0;

PSatn(0H), — 13-4; ‘pSug(on), > 10°5

Coray wiierey cas Aa oa Ary wa, LITA ao BAcwTMaV-



SM SNS 6 WaveT AT AT

acing PS wt orm arzoet ret eRe DS AT OAR
Bens cat) Awa UL A ay eacwrMsw ies Vac TCA

Rat weep foes fog NH.OH gay aaa sar aa

- NH,OH = NH,+--OH-

ora ely NH.OH eats wie was aaa aty NHLOH aq

‘Tac aete fare cet ahaiiae arte za Bete OH spy

ANAS WS Ba, racer Aas waa, NHAt, wavy cay Face

act metas NHC] aay cary sar Sa
NH,Cl = NH,+-LCl-

NHAC wfge facets ore’, AywaTe BAC ROLE ATH faemters

ay ax NH.OH-g Taceert Ace ATA CT Mer MATT ATT

Tacs Maite Berl Ga create (2, 5. aac, OMA, 3.) as

Tara 9-1 corena SHreatiaar wact as att Gee NHAC! pace

VMCMiaaa MA Tey FT A ax [OH- ] 0-0013 care arq

foaca 1-8X10—-° agi oie aah aratate gacr [ NH4t)

ay 3-0 carena, awa [OH] ate ser are |

K,X[NHg]_ 1:8x10-5x0+-1

[NH,* | 3

= 6:0«10-7 CHI]

af ey ara OH” ope UIA ony RacyrMauetera WATT

PT UOT STA ae VTP Woy ay farw owe T aH

VALTMAV A HAST AeA GS Fy OH onpcey aay UioeT
FAS ATA AW, OR Tea BATH AT ATI CHAI. a

Fe(OH)s @ Mg(OH) 2-4 garry WQCY STAT BAT AFI

ay MAI e START CEN RCA STAT ATP RH 5 010-2
CHAS, SIRT

Fe®+ ]x[ OH- # = [310-2 x [610-7 B

= 6°610-4

wefe [Fe®+ ]x[OH- }* > Seon,

ae | Mg?+ Jx[OH- = [3x 10-?}x [6K10-7 P
— 1-110-%

wefe _[ Me3+ ]xfOH- z < SugioH),

[OH-} =



aeaq 3-0 carey NH.Cl-q oxiratoos Fe(OH) s-q upecpry

wont BH, Ferg Mg(OH) 2-3 Geer a, SH ATI

ater TAUCK G ATCT TET (Fractional precipitation
and Solubility product)—aq aq oso BACT OTA TIO MARA

fret oe Te wale Teeracea TT aT SMTARe ie TT

CHIT THA ASG AIC GAAS Gy e Bcawese Baca fee

wie Saye Hgo(NOs) 2 gay cay Sac TATE BIC Vly

xq Hgele weet HgeCle? ferste araiea Beecertiey AA, Rea

Cel AM AMA BecHPxy Poin A Aa?

oraat 2, 3. Dia CCS Stet, Hele « HeCle-g BISNST 9ceheeT

1-2¢10-28 @ 3-5<10—-18

aefe [Heat JX[I- FA = 1-2x10-? (2.118)

[ Hep?+ }x[Cl- 2 = 3510-18 (2-114)

ARE Hgole-3 Waar serra a, aoa Heels sere uetoy

Sug,0l,

[cr

Wa, Ba wae as meen CeasPee act sey HeeCl oescHat

wa, Za Sia Het oer acy Cox A A A

QA] Wels

zai aq (Hee?+] > ome, WaAe HeaCh weerHr

Sig oly _ Sag,c)| 2.
[Hee] = oe TOR (2.115)

fi-P — Swe,t, — 1-2<10-28 ©

“xk (c-F- Saz,0, 3°5X10-%*

]
= sOxI0W (2.116)

TST ACT UAV GAA 6 GAG Mara NpCIT Ws

SNS oF TET Bier aera AA, CAR Heh eppcwre

AA, TTI



. RT Wie @ WaT AN 49

drew 1. Phs(PO)eg wearer cee 1-5 xX 10-8, oem
Phe(PO,)o-4 ware ate Tecra se any aca? ,

Pbs (PO,) 2 == 3Pb?+-+-2P0,3—

S 8S «2S

ate maer = S ane/fatra os, Sreact ora ania

Spp,(P04), = [Pb** }®[PO3- FP = (3S) *x (2S)?

= 10885 = 1-5<10-®

aeeq S=1:7X10-7 aa/fate

= 6-1X10~5 ‘ga/faora

Srey. 2. 0°25 coeng HCl gar apa ata HS eng

PA TAC HATA AT FACT BIGART TATA AAS WHT WA Bo

Rl? MHeER GWE Soas = 5°5 K 10-75, |

qq 0-25 (M) HCl gave [S2-] = 1-7X10-” ene/fata

[Cde+ ]x[St-] = 9-5x10-%

. 5-5 <10-25 BB — 1025
wey [Cd?+] = Ts] 7 1 0-

— 3-210-3 warer/ Teresa

erzay 3. 0°02 cpena KI gary Phlo-3y maw Fu?

Treat BIE Sppry = 83x 107% |

PbI, = Pb?+ -+2I-

Seon, =-[Pb°+ ]X[I- P = 8-3x10-°

aa oa Pbhie-g geret S ana care/Tavr

weaca [Pot] = S; [I~] = 2540-02

Msaq 9(2S-+0-02)2=8-3x 10-9

qq Wc ay at aca, S(0:02)?=8-3x10-9

wee S=2-1X<10-° cpay/Teor

Cureay. 4. alfa 50 fafa 5X10-* cme Ca(NOs)2 gar 50

4 oe |



50 facuies aoe

fa. Te. 2X 10-* cena NaF paca apron oa, weet fe CaF.

GAY WAP Soar, = 1°7X10-2

CaF, = Cat+ + 2F-
5x 10-4

100
[¢ a2+] = x 50 = 2°5x10-* arena

210-4
[F-]=

aq [ Ca®+ ]X[ F- P = (2510-4) x (110-4)?
= 2°5x<10-” < Soar ,

Ura ect ote Caz mae acerca Ulery Fw a

Te Cre Cake wysfry act a

—— X 50 = 1X10-* opens



SSA AHH

wise tray (Complex Ions)

3,1. awatae wma eit wa

UVINAS TARA SoA VATA Lae WAT! oF TW asles

FART MST GACT ALY GAINS ATT MAT Te Sey Hees

fant sor aise on Sew zl eA POP CHITA
TH BCMA FAT ATI oo

(%) aaq AgNOs gare KCN gaq cary sar ZI—aery AgCN-z
AMT UKsCPA ASAT AT;

Ag+ + CN- = AgCN J (3.1)

arat nace AgCN-g wraner sperecera aia UloeT Set TSAy CTT

afaae KCN pay cay Facet 2 AMT BUTT BNO SA az

Slay Say Comey STI |

Ag CN (afaq) + CN- (afefae) = [Ag (CN) » ]- (3.2)
Ge wary HS ony preva sacert arco AgeS-4 Beery ATER ATT

Wate & wiva waa Tacntee aye

[Ag (CN) ,]- == Ag+ + 2CN- (3.3)

(3-3) aaleacy Galea WA AAT BCA SAAT 2 Sloat AAA
Tacaeray e.4s TAT BrAaniyy £4 (instability constant) oz |

AAT Olsens

K, = ee ey Pc 1010-2 (3.4)
2

macy CN soracera mfaaret cont SIE FAT Wl TACT RR! *)

wae THCY WIN HECHS Gta sacs onfa ca war [A |

WAS BT ae aS FT Ol Sacon TA GlowT FG MA A!

OUT AAA Wy KM HoT May Cerey TTI
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(3) eee ft AcCLa erent ween eer ASIN STEM
Tl

Agt+Cl- = AgCl | (8.5):
AgCl (efeq) +2 NH; = [ Ag (NH,)2]+ +Cl- (3.6)

ator wr faery 2x ako:

[Ag (NHs)s]+ = Agt-+-2NHg (3.7)

OR BUT UF, |

— [Ast IXINHeP _ ¢.8.10- |
m= [AgQH)at e)

(3-8) waleat THCY FACT CT AA Wl, BACT Sloe BAKA

face a@iae [Agt ] eat aq

Sioa Mracrs Taare MACHA Tey Wis PAMTAT NAS Tera TaPATS

(reciprocal) | Tacarerey x45 Wo FT AA, Sloe MACs FATlAY OS

CHT Bl AAAS WRC Aloe GAA Coat seq wiv M84

WAAC MAS FT AA AA AAG MSI GaAs WAT ase Heer

WAT COAT Bs, VAG Ba aN, AST Corts aioe Gay Gey

aa axe sls aio UA RTTAW TI GAS VerHT TTI

CAA FIT STA BS BIO Ras saq Sy & wacy KCN

CUA BA AMT le Sioa AMTS Ba Coal Sar Ars

Cu2++2CN- = Cu(CN), (3.9)

Cu (CN) 4 = Cu (CN) +4 (CN). (3.10)

Cu (CN) -+-8CN~ = [Cu (CN), P- (3.11)

Cd2+49CN- == Cd (CN). | (3.12)

Cd (CN) »}2CN- = [Cd (CN) 4 }?- (3.18)

feeg [Cd(CN) P- oracaa veriae aq [Cu(CN). B- Grace

Serine Tt care sa (3-1 wifes) 1 wm waa a fee HS

OA DITA Fa SH, SUT Sat alot GA wed AL Tomy
sruiaaaa aor waa coreg aa wae aa CdS aesrpey

eR ATE |

[ Cd (CN), P- = Cd2?+-+44CN- (3.14)

Cd?+45?- = CdS¥ | | (3.15)'
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afte Sous < Sous (2°3 wife), afer aATaG ORT Pariay
Tt caett erea Brey. CuS-3 aescpaey Se AT |

ona Gra tee, eve pecgrNse catcra Teen Cee saat

Tee; Vout qos oT Ue (22. afar) a unfas 6

AS Corns wont lea Ber ake Gio watt Geowy aa
ayy AlS+, Zn?+,Sn2+, Sn*+, Pb?+, Ph‘t+, Suniz1 «8 we

aot Mayet Cle wae NaOH-q ang fate aa aioe

ReyTMay cata Gery sai sxq NaOH gay sta eta:
Alo(SOs)s Fat GMT BX Sy aecqy sie amt Al(OH),

Serr wMne ati wlotte NaOH way cope Beecwey

HAtew SN Te ase ast alot wala oie Baretta,
Na[ Al(OH). ], Geony aaz2

Alé+4.30H- = Al(OH); (3.16)

Al (OH) --OH~ = [ Al(OH), ]- (3.17)'

TES AACUTHAU Waa Sioa cata Geowy BAe

2Cr (OH) s-+4NaOH -++3H,O, = 2Naz['CrO,] +-8H,O

(3.18)

few USAT TAUSAG GL aie Mlt Oey Fea AT!

Tare Orisa Facoracy TTA ory Seryrensu aloe cata Cerny

ea Fe®+ oa care Alt @ Crot apace oes Far SF

Sasi Alea AAATeo Bid Wea wWAca GT Bee

VSM BAS! LAA Bate BAe HoT AMT cic

CE FAT) CTA TAT ACTA CHA AAS Bees Ht

aiaios | CPA aaTeo way KCN gar opr soit

CHA AAMTSS Wee CHA ANG GAT Cerwy aAs

. Fe(CN)>-+-4 KCN = K,[ Fe (CN) 6] (3.19)'

wea, Fe®+-6CN- = [Fe(CN),]!- (3.20)

(8-20) wateacet fafear oar wratees cemt eriae BT ae

ORT APTTaG ora Ki egg ayi oe aq oe Ki Fe(CN)e]

act Fe?+ aaa wear CN- onaaa Saeis cae

cara Conca face Sa MA ASI as so oF afer oie
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was saat) Bey aioe ARTATEG cater en faratates
Tatecia Carrs

Fe (CN) ¢ }’-, [Co(CN) 6 }'-, [Co (CN) 6 F-, [Hg (CN) «B-,
Cu(CN), B-, [ Cd (GN), P-, [Ni (CN) 4 P-

- OR [2n (C N)a Fo

rivet TeTBG ater fea CAT COTATI 8

Poca ty [AgCl, }-, {ec P-, [CuCl P-, [FeCl ]-,
{ZnCl, P, SnCl, P [ SbCl, 8-, ['FeF, ]®—,

t AIF, T Fel, --, (Cdl, f=
WMrenalal-(swaal caliecaay (Anion- exchange resin) AAI BATT

_ GOA HPA COE HOS FACS MT! ASA MST GA 7A

PACT Soy cAiey Aaeer Taos Be ACT |

© Co8t+, Cu?*+, 3=Cd**, Zn®+, Sonia oreniaa wea tere-

OMATT TT Aca TAleTS AH Sioey Gila cater Gerey Bere

Co8+.6 NH, == [Co(NH,) ¢ }*+ | (3.21)
Zn?+4.4 NH8 =» [Zn (NH;) , P+ (3.22):

Cu?+ +2 en = [Cu (en),?+ (3.23)

en = CH,—NH,

| | Gu,_NH,
qwrt EDTA were gialrweitas oH UCAS

onine taeaias qatar ae afaiow! Fears 2

efagea GE CUToRA eae ARTA AT LH exe wrth BACH He?
Oey THAT MCF AMTATws MST Galery Aree 1:1 aioe

cater Berry aca) M+ anoracsa ance fateanio carat Sat aS SIA 2

M®+.L H,Y2- — MY2--.2H+ (3.24)

vagy, Ca?++HpY?- = CaY?-+2H+ (3.25)

wastage fase (Volumetric reagent) fanra orAwine facerace

CAE BCT ACN OR Bese eq Mast at feeae “<a
STAT (titration) s21 aH

Be UIT Mite WAS Ces MAG e Baia Ah BE, AAA
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—— MACS, CAvTiae GAG var fonts, «qt (Sugar),
Serie sepa seq wacta (Cu?+, Fe®+, At, Crit,

Ronit) Ace elder catr Serer Fea |

s0°- , coo— coc- .
} | |

H C-—OH -HC-O Cu?+ H C-O\

bo | HC-O > H 0-0/

/ COO— | 004 ~~" Goo-
(3.26)

ee ee
(masking) ce AIA Bl Banareras (masking agent)

are aaa oats faa a vabereren faaerat Most SAAN fea
ALY Slot Aly Cermy Bea a Sales fred Tatear cece

VaTiNS BWA AA Bele sAaiowag was wl wet (donor)

BLS GIT VMAS VATS POU AW BA BA! TIM,

Pao oa Fe®+, A+ Soniye aioe GR BAN Senne

FHT M5 TAs Baise Bes, ora Baq Curt, Fe**,

Nb°+, Sonty afer vas aN Cem WET SEI BAA

VIMITS BA, SST |

8,1. orferer efoer orty weuring arte (Instability constants)

[ Ag (CN) 2- ==Ag-+2 CN- 1-0¢ 10-21

[Ag (NHs3)p J+ = Agt-+2 NH; 6-8 10-8

[ Ag (S203) » J?- = Agt++2S,0,?- 1:0 10-18

[ Cu (CN) 4 }®- = Cut+t+44CN- 5-0 10-28

| [Cu (NH;),4 + = Cu?++4NH;, 4-6 10-14

[Cd (NH), ]?+ = Cd?++-4NH; 2°510-7

[Cd (CN) 4 ]J?- = Cd?++4CN- 1-4¢10-27

[ Cdl, P- = Cd?++4I- 5010-7

[HgCl, P- = Hg?++4Cl- 6-03¢ 10-27

[Hgl, ]?- = Hg?+-+4I- 5-0 10-8

[ Co (NHg) g 8+ = Co®?++6NHs 2-2 10-34

[ Zn (NHg) 4 P+ = Zn?+-++4NH;, 2-6 10-10

[Zn (CN),P- = Zn2++4CN— 2-0 10-17
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3.2 ave wate een fecnbert (Chelate Compounds)—

oases wc areal (Chelating) fearing a0
Bolarty | Sz ez wrcaa Gaeta (Volumetric) @ cotfas
(gravimetric) Taoercy wat Tee aa a feet oR

Wray Sy VITINsay Ay aa, Canales opie Taos

CHANT CHA GAA AHO FT CaCa BOTT ACHE TCA
Sat ale wa ast rereafotaice acy, (Co-ordinating
group) aaiys e-alourm wey ( Co-ordination number)

AA BA GB MSI HAA ANCL Terasra Alive cata Coal Fea,

TRA F CHAS TATE LACH Ae BA AeAsTAT 4,97 (Chelating

group), aq Veny Cbs WN eq Aa Ala! sts seracatcn

ONG THAT fasas ow mca wae waes LST GATE

WHS ANCA LP saat Treas Aes UniTwla eae/ae

WP LA asl a asa fasacer uniwwts acm ze-
wert wa (cana, —SH, —OH, =NH, —COOH) wit

qt GE Ta aoranine zy ae wm a nea fees

wares N, O, goa S-a ae mer Maa, wT MAT ACE

HMC TOA TH Coat sal Porrle a, wAlalow

UAAIAT Ale THER Vers
CH,—C—C—CH,

wens Neeraecra (dimethyl glyoxime), |

HON NOH

Te VER Alex aj = NOH; Ber faces wee fatea scr
AAT MNT ACA VACHE CAA s

H,C——C C——CH,

|| |

\ OnnNyt 7

(Nickel dimethyl glyoxime)
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AG, ASA UTA FICY fateat sea Ute (oxine) ceeniaw CeETwT
fact (oxinate) teat ca

SS .

N77 TACT ASA
O__.| (Magnesium oxinate)

Tara CAAA Creat ays Berccray (Cupferron) xfgq

a7, O=N—N—O, a-mgancr-Aamet (a-nitroso-B-
naphthol) afeq a7, O=N—-C=C—O, O-fearacernta

(O-phenanthroline) xigq a;%, N—C—C_N, 2fajeaue-

WIN GHSAGsS wiiawo (ethylenediamine tetraacctic

acid), Soit! ~ :

oT gga
oreay (IT) gorrecat carare> (I): --aracuteon—
(Iron (III) —Cupferrate) B-arset

(Cobalt ITI)—a-nitroso—-naphthol



| oy Ate

wasnt wate (Titration)

41. masins, Seq warm Taonee we (Theory of

— ="

volumetric, Or titrimetric Analysis)cam acta falas

BMS HCA Alaa Sia aac Gace away way (standard
solution) zat aql waste TAS Oe eT Aa PRIA BAC

wey sae wast alas Tale ator ann wart OST TAA

TAT AAPA BACT BIA Alaa Ata SS AeT MF walwoa

BA Fe |

aay BIT AAT ase wenieo (graduated) aa7qG

(burétie) ace rain Sal Bal alas falema wale Taw HAAS

SAT BAT TAIT FAA OF Males Ae Sa Say*y (titriation) |

ok Taleaa AUIS ACs Fe TA Yee Taq, (equivalence point)
Bea SSly Bola, (theoretical end point): faqaascd ae

FM Vay Maes TE Ba SA aie coca fee ona Taleaa

CPI ATS T TH BWA WAP AIT AIT WAT Ala ACA, CIA

KMnO,, ora acer Waa TH FAT VAI Sl ANASs AsID

wos formed Geraat fase gar fata @ mowta ae
AAAS] TH BAT AAI AWA GS Alay WAP BT

faoeract UPetqy, (end point) aq

CM GLC SS Worn, 6 We Aden Bite Bos,

QF TeN Vise! Tew Sep ST BA AT, Ay Sse cas
AH; BACH FA AA Gave ST (titration error) | |

OASIS (Wars) Tatar sar award ale Talwar fer

TRANS STAT CIC OUTS

(S) ma berett Besa Baca Ace ATT RAC (TasTaAs) Tatea

TIE GOS ae Ba fates Ant aa e IAF

ATISAT "AA ABT FAT ACT |

(¢) fatenté ute mentee wart aq cae GewTe Fee

RU HAE AT TANUF (catalyst) cna Talema ate <te
Fal 2A!
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(1) Br Bea woteroe gaa fee, wets (physical)
BIN TWA (chemical) erg alway MUGS] a FAT

AMOT 24 |

(q) aaa wate ABS CCE ETA A Tete HONE oTaAwA (He
weg spose) Taleaivr weoten, Tae sara

SASS (aA) Tawra fctanerin ATTSs FT SH
CIT Fal SA

1. opaay fafem, wes wattats eas wratate (Neutralisation
reactions, or Acidimetry and alkalimetry)—«% < 3aQaI7TA

TS FCA ACY Sea ely WP ER aA Seley Baw

Corey PACA Fea ene wniacws fatear (acidimetry) aq

TF VMUACwA Alcea, Baa why wreacsa Hac wer-faoery ais

Vey Bilawr Aca aa wraced faleare (alkalimetry) @F

TVTLTAT AT 1 Fa zal ak fatens Ht oaq OH-

waa Ae Tale Bx Ha Geom wrt CaN,

HCI4+.NaOH = NaCl+-H2O (4.1)

2. @fey corsa fatem, seat ateatafe (Complex formation

reactions, or Complexometry)—«% fafema onata Tateto

ga (H+ «ax OH ay faa) warts ary facies Bite oA

BI Alar Vevey BCA! WIA,

2CN-+Agt = [Ag (CN) 2]- (4.2)

Ca?+-++-H,Y?- = CaY?-+2H+ (4.3).

(eara HeY*- = we onivary EDTA)

3. Uyscepey fafa (Precipitation reactions)—@3 faleqz

Grieat fates a (Ht aa, OH” am Tra) ative Aa

BCH Vem BA! CAA,

Agt--Cl- —> AgCl J (4.4)

4. tray-faende fafam (Oxidation-reduction reactions)—aTq7

orate (oxidation) aace wrrat ata (iy erfacery aecarat, (il)
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wey fan, wed GTC Sree SH (Parr)
CHITA |

' (i) 2Mg4+O, —~> 2MgO (4.5)

Cl, ) bE

(iii) sretsitn H+ + +07 — = 6 Fe8+ +2C18+ 417H,0
| tT. (4.7)

—e

Baers, eas erate (reduction) zeus oar aia (i)

Recwiceray wc, (i) Utscerst fara, Bea as sony BeerswA

Tey | CHAT s

(i), GH, +H, ——~> GH, (4.8)
Hy oe

(ii); CuO > Cu | ~ (4,9)

(— 302) |

(iii) Fe + + 21- ———> aFe+ + Te | (4.10)

--2e —

Sols MAT BAA eraa-Taeray Awe (1) gag (i) ww Ata

TOT CAA, SACS Hla Ie Gey Sal FA Slaw Za,

SA St WMA ACY Tey sea Tateat seme Teer wate

OF AIS WAS MoT Aret (i) eae (ii) Gat faoerat Far

AA AT! GQ CHE JM BHAA MAT MT SCT AT AR

FRG GF AIS Wars Ata faoeat PaCS AA! aM,
Sa @ Glace Tae Fora wa, we Sea ONT Fea!

CuCl + Gust Che (4.11)

—2e (ara). | oo
Cu—2e > Cu®+ (eaq) -
Cly-}-2e -> 2Cl— (faerae)
Cu+-Ck ———~> CuCl,
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qe UMAR FLL aT ATER TeTeATE TET WaNeG Gee esa
OAT BHT ITT VA |

FesOotAl ~> Al,Os-+-2Fe (4.12)

+6e (faera)
2 Fe®+ (Fe,0;) +-6e —> 2Fe (faetaa)

2 Al—6e > 2 Al8+ (Als) (aTze1)

VACAT BCT CAF LST HM BW say «e Tqerat Tatear

APH APA AAMAS, GIG Tea Your Sw Bole Ace

ALY TCI! IA, SUA @ Hiiacis Taiwan Fat Side sare

OR GF ACT Hist Teta BAe! Wet WHacws arg Al

ea talea Uneisian alate sae « UeaN Teena

SAC! ASA OTA AH MAO Sraa-Taernas Talear Poa ATG

ae oe 92 falera Bcrsia -eaeSiaw BA TAI Beale az
aare lafgace Cxidation-reduction wear aecmca redox fafeat

THA OTM MeaKS aat-erat Hea UE Wtex Fis

Cl PST MAT, Veg UN Tales Sera aay Fa,

OS SAS FI (oxidizing agent) qeq aze MAA, BAT SAA

SUTPUT ALT Bes, Oics Teese way (reducing agent) aca

4,2. Gag Aexyl (oxidation number) sawyer fat Talearet

SCHPUT POTTROSA HIG SI BSF ATL CNA, Tac lac

ALY TF AA RPM PSA CHSC AU Coat ACA aR AACA

Se FOOT FN aT! Uniawta gay Fe(II) xa

KMn0,-4 fart Ute SEAS | GAT CH SAT WPT

Wey sary Ame way fatenies ngererd ae AAI

Bal way Waray (oxidation state) qaqcw cana TA callers

me Baines Basa wena (effective charge) gf-xt

(positive) @ray Bearer (Ae) Faw aa, sale seta

PUGTACAA AKL CAT PA WMT AW ATEAT AA! BAA SICA,

aT-aa} (negative) aay Barer (AT) Tw ANH, Fale

SHB BMT ACO AAT ST AAT TSA MT! SMT

MTA Bat Ae say (Zero)i wwe He—Ch Talent
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tetac ara ae = —1, aeeq cafar faoiae za, wat

AREA BIT AT = +L weer caer aia za

Uy AS, Wiawla way KMnO,9 feign Mn-q ora

Hen +7 were +205 alate w ax, woag Mn o2 fafera

Trenite =a, ase Fe-q arat meet +2 cece +300 aie a,

aoa, Fe arias aqi Bete way aren sat Aer sy

TT wR TIeTAT AHA STAT ALT SP ATT

+1—1

| H,+Ch + 2HCl
+147—-2 4246-2 4246-2 +8

2 KMnO,-++10 FeSO, +8 HxSO, > 2 MnSO, -+5 Fe, (SO,) ¢

--K,SO, +8 H,O (4.14)

arta apa HCl ye ang cerenery wt, Aor HC!

AWS SMWSMA TF AMM MATT VPM AGA AA AT! ASS-

ACH, THOMA ic ai Gale ZA AT, Cer

| STUUR 2A a, fore ST Fe AT MMA Ba

CSTenceaty Tica (Covalent compound) gfeiy aaa OAs

BAST BAT GAIA FA AAT ACH I

wact KMnO, oafae aca Kt oy ee, MnQ.- onan

Gea 4, Mnt? qeaqy, O?- epee sate, went SA ay

MnO. operat Mn ogerer, ae O ores STAT ART ART

warn ane Mn sayea Gr +7 seer oe aa O

. MATA Cri — 2 SAGA TT GANA FA AAA, WS ATvas

ora MnO. operacar —1 Sivoreta Fete acs

WSLT CHAT. Ae w, He Aen ase Tre oncalw

(fictitous) Fea, AT AAAS ATSAT ARCH CHCA Bay AI

Tar waiver afas wear faentae werera ats wy facr

WITT Ga WAS FA!

4, 3. oyga-Brrega 4 fafent (Jon.electron Reactions) :—

SUAS BTA Batley Teteae ter Ma-Brereis wvahoece

ware zat wt fafeamcte wie soca err ac ore Basle

sory ora falar, wore faery fale waa, oniioty
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watt KoCnOr-4 Arq Fe(Il)-9 Tafems

«6 Fe®t+ —6e = 6 Fe+ (eae) (4.15).

Cr,0,2--+-14 H+ +6e = 2Cr®+ +7H,O (faerae) (4-16)

6 Fe’+-Cr,0,2- -14H+ = 6 Feet +2Cr8+ +-7H.0

OAS CTT AT HeSO. gary KMnO.-7 arq HeC.0.-7

TaTear 8 |

5C,0,2-— 10e = 10CO, (Taq) (4.17) |

2 MnO,--+-16H+ +10e = 2Mn?+ +8 H,O (faeraey) (4°18)

3 G,02-+2Mn0,-+-16H* = 2Mn®+ +10 CO, +..8H,0

4,4. @ereaine conceatame (Electrode Potentials) ¢—

qe Qsie Tare yu ZnSO, wary Glad rem ZI Sa fers

Har @ Terps asec (Surface) Goceq ACM Gao TATCOA-

Para ones aio atl ak concbatme meses Berea

CHCEAART ACT | AAAS CTA ATSTG CHS ATS VACA ALPrcnv-

UA SAW CF RAPS cocoatraey Ao A

Zn?+4+-2e =) Zn | “ (4.19)

FTMTAT GIA TT AA

M2++ne = M (4.20)

Nernst aaleat Gal Berea concvatrae, E, ext aH

(25° TH, Sivaa4na)s ,

E = Ee4 82 In[Me+ ] = Ee 0:059 09 7 Mat} (4.21'
n nh

aaa E° = ose SCHPCATS CICA aa] (Standard electrode

(potential):

R= TF AF

T = oy Cor

n =Sceaa Ae
F = 1 Faraday

aq [Met] = L oy E = E°



—_ a anga faeraet concbatrar ae
MIS Seq, NSA Treat TST OS The MTL Away PCT

OFAC TT Tacs Torley ANG way Teles ay Ae ALL GT

afeerat free saree cpa frais ag Gafsivas age

CM FT Bw ateranine sql ay CLs CM A, CPA FT

TS FAC UA ag Mee BE aa sore aferenfrs

RA, BLT PUTT LITT WA MG-Aacsd STA sa LA! Fra,

TORATATE FACE CAT ME FATT MET AKG ACH!

TAS A a, fees apg Perea yea wet wie

aa fren age afeeire aa ue Pret Ay R Tere
CAA SAT ST

. Fe+Cut+ = Fet+-+Cu ¥

Zn4+2 Ag+ = Znt+++2Ag 4

sieve farce arate FRAN eereT HCA aren Bivw Ce,
TAT TATA II AT Racy Rasa cw asiy Hive

RATS Ua wee EMF. aq E°: any fea
coreoa RT Siieret (4.1 aTart) Cas SAT AA TA, AaxTG (noble

metal) o-ferq (Au, Hg, Sorte) frets concoataare LATTE ee
AMY AAMT BAPTA AA VS AAI AA Mele ss

RerwawS PAI aa AeoyKe ea] wryqse Ace

Tomes Fer FH, Bae 7a eworia wae acw sce aa (Ht oa

war aa atgeriieces afeagine aay! fore famearnatay

STCS BAYH Ales aay anpeiera Tears concert

ATA; ALSA VT AAG SAKA arr Ws mat &

Tein wera Sera Toms ote zac sera

aa Sera fend ser sa, Bete & aera

MIPAS MAUI MACs Terias Ber aay He TT Te wz!

CAME Moa WS a Bo) asa at Art ca, Tawe-

TAT FITCH spa lers fae PINT GF TAS WA AT

Bal 4 Bole, Rerechoaat E° wa cece wats crea (Sipe

tara) EMF. aac eee acy ST TT) Srreae fees Aer
am, feree-pory crea (Daniell cell} EMF. x7q 0-34—



| SAR RTS | OF

(0: 16a) + 1- 102 cord! ema sa ware . SeTeTITS
(Anode) qe fares eres Srerectre (Cathode) farce ser aca |

fartiariens feaocia coast combate vfae es ai
(s). Sacem—am fale oeecri act @ war Tree

cart TAO OTACAT NPY FCT AR, eT AUT CNA

aTaiwewe BH TH! celaaTer Gafsafeow fee cerca-

ARMAS Vetey aca Tare Taytarecey oF orator way Taw

2H Tee HAPS AM Wino wey (pPH—0)

BUI, THG TRE OAPUTATTLG ATT! AA FF, WAT CHI

CR AAMAS GOT WHAT WAH, BIRT RCN Cm
Trae Beas

_— 0. . [ Fe (CN) .2- ]E = 0-60-L0-06 log RC(EN)

OAT A LAY THE Hay CIT PA Ve, CRA TERS ORATHRTATRG
TTS Bas

2 Fe (CN) gf--+2K+ +3 Zn2+ =» K,Zn, [ Fe (CN)'s]o. 4

VATS HAT BOS CHAAMANLGS Wy WHY BT AIT a AACA

CHA Worg Beale He mee Ad! faearis

THAIS Sel AI Fa ATs

[Fe (CN) ot- 2 [Zn?+ 8 [K+ P = S

3

—_ oO. [ Fe (CNY 6°— ] [ Zn?+ ] * [Kt]az7e E = 0-60-+-0-06 1! og| VS |

= = C+0-09 log [ Zn?+ ]

gry C= Ig

(21) wide eran fetem_-ck acre faterrn eae’ coed
afaiew agi EDTA-g Sifatoos arate sara Co(II) faatace

ot wafer WR Tes BA! aera Col) waz wit

Tae we, GET CHT aie eae Bat Maa CoM) orate

PM THT | -

Co?+ —e = Co®t+, Ey = -+-1-80 corr



EDTA, Cod) ORR Com Secure aree efber erat teeny RAE
Gp ¥~e = CoY-, Ey = 40-60 ees

TRAN EDTA-z wrasse Co(II) -ce CeQiV) wae "aT
STI FAT TT

(7), PH ofeaet—fafenpnon ate Ht ene, wert nam
cicoai ae Bene PH-q Gq fea pacts

Mn0O,-+8 H+ +5e = Mn?+ +4 H,O

SAS OFT TA Vise HAC CAAT PH fre ser ter |

silt Ui Bry weacer Taleas wary concoaanay asto

fave PH att aero PH faoata aa, Tory @ pH ata

aaa pH faeotin art cana, oninela Bac :

Zn3+ + 2e = Zn V, concvataae pH faerie aa

OR PAPA FACT

Zn0.—7-+4+-4H+ = Zn V + 2H,0, conebaiaarat PH faerie

4. 5, yoeema (Equivalent weights)raq calferes ommcaa

aS SIT ea 1°008 Ory Berea, 8 SIN Gin Taq? 95-5

GN CHAT ACY TH ACS ACA MAI Callas MAY BS P AIS

CHAT P APG CHacs Aoi BCG A, CS |ewqeINy

ALITA CANAF ATICAA PORPSA Te SAI Zacy aT
CU AVM Bare IT Benes (gram equivalent) peg at

am eam aetrs oetas eaacs mae; (gram-molecule)

CH |

ga. pq (Concentration of solutions) cajq gq (solute)

GBS ALA AALS ACTS GAA GMCs FILA |e FAT

SH MT CRA ASS BVT eet Bits cease us

NT-wra we! wa HCly as var ea = 96-5 any,
H,S0.-3 ae Sa ea = 98 a, Botte os Sara easy

faarae os Fo HRC TAT PATE FAT RT ATT WAT

(formal) wear caenma way (molar) | waaay, (1+ 85-5) =

36-5 ony HCl, wete os gare ea HCl acy tee a

Ret VST as Ter sare l same GF) see 1 cnn



WS rete . 60.

ay HCl FM Mem at! TeeTCET one KF fey eae
BA CTT RH aa M? Force CATT EAH CATT HA
PTA TPH Ga Srncte ser Far aa cH Tales ota

SRM BT fates sisny eos free eS CE, TI

ape sara (Concentration by Weight) sapq eat ami TAA,

os fava areca act ate 2-5 a NaOH gates ape

AMF, SAT AACA MPH Acq 2-5 any NaOH /fea |

QE TACT BACT OE MT POURS TIPAS MBC PATCH BRAT

BIT ATT AY (normal solution) aay acearweq cy “N.”

TACT BU-H CATT ST Sere WAC Benes sa (normality)

rm afi (N) HCl gete securamiae Unies Grae!

HCLz yorrert 36°5 ax tam Garam «s fara 96-5
aay HC] ereecg CH CH AA Oe TOUT HAC OS TT BUTCH A

MAAS GA CHAT Srey Migr TIPE Mey CHS ABT BACT

AM TOMAR OSA RA CAN, ATS Frere BAC wie fervIca
AT AE MIG GETS SLA CFS MF, SALT A HALF

mere Bey-Aet (centinormal solution) TT RA OR OT BH

0-01 (N) gat! Baa NeIey CT BA

ae -ge-gaq = 0-5 (N) gee ( >)

more Ba-aat- = 0-1 (N) Bey (is)
3N

Tea ial 0-S(N) Beat (7

ARM -Gey-AAtT =0°001 (N) Bea (4 TMI |

BAUNPo AT wise meer Ter Far VF Slot Ber! FAT ws
frercea waver fos fer faiem caper fey aca! Crea

TaleM BaAa TAR YORFC ACE alee | SCAT

FAT VAT s

CB) cen fafeMOPATeR AO Im oN ONE we OM
(acy feat 1-008) efferqrmin IRceeT MCs, CIR
nfarece UNIACER GET THM TIAA, 86-5 win HC ecw



9 eras err

— MIFST Race Ten art BMeaqa HCl-z BeBe = 86-5
OA MA-Bees = 96-5 ony. HSO-_ 98 oy swe 2 ory

Rewer sea sa TA! Mea HS0.7 emer =
98
a = 48; GR SNT- Bees = 49 sy t

BATE — ene Benes = eer = a al
ore — RAPT FAT Cea

FLAMES, FIT ST-YPOR ——

races Towa ce TetS MICE wR GETRwETA aw wi Mae AC
CIT, GIA AW PUKPSTA Acq casa, NacCOs aay wae

CRT 106 eae eee 46 Gy Na oe ayy Na-q gouged =

28, BSaT 23 Say Na 53 orgy Na2C0s-06 SNE Bete NaCOs-7

OTT Sees = 55 gray

(%) aft on feist 6 Gace fafem—lony oa 4F-

Tet ara Mt (1-008 ony secured Has), Bea 4 aa

oran Tacaret sora M?+, gear 4 any oraa facet aera

M+, Suntt qourn ofa eacaa feercsa ae as, CH

MATS OCR TIAA GARPSTA Ae! MAMAS eBay

CASAS AMT SIT SAKA BAA GCANLPSA Mem BWA iw

carat Taser & BoA Ace Tale se Grace Tassesa AS-

TT AAMT GAT LSU BACT Ace Talea Fes, He

ATTA TABATA GAMVSA ICT | Gam, Agy Say SATA

KCN-3 yemnserd BF 2 CIT

2 CN-+-Agt = [Ag(CN) 2 ]- (4.22)

eencert Tale Aas as SAT ease Taleas MAA

CHG CHTST AAT ST SAT A GORE MST AT

CHT, CHANG VACA VATA AgNO MAC YURFETR xc
AgNO;-3 oreigs eat ;

(5): A
OFF IRM TVW. GAT LF SAM Cay Low TE OMe Bers



a
Hea ATH |

Sat Aw (Oxidation number) marae Sas @ Taare aaa
PURFS ST WI wae Ges free aaa ate wae
CRT AT ALT CT FT MSS BOT A Ww CHS say Rea aT

2 A FAL CHT CT SAT AAT CIPS eT TEI
alte Forni CAAT CEA Aer's

(1), ontawty ate KMn0,-3 fafgars

MnO,-+8H+ +5e = Mn?+ +4H,0

eae HU So Rrra Tatra aoCe |

“CITE = <n

K MnO, > MnsO,

aac Mn-q aay Hea +7 race 42 oH alaqiew arate Ba‘Te

SA ALM Altona ae = 7—-V— 5

Foal PAIK = aun.

(2) ay, H2S0.% senwq KeCr.07-4 faieat s

Crn07e~ +14 H+ +6e = 2Cr+ +7 H,O

AAA: KyCr,O, > Ch (SOx) 2
TAT Al Alton = 12-6 = 6

FO, LORE = aes

eat Rare sian RoR TE Siv! SR WURTE
KeCr.01/6

(3) entre tr TNC WATS — STAT 8
C,0,2- — 2e = 2 Co.

+6 | +4

| HyGO, > 2CO, |

“. STAT ARG Ae = 6-4 = 2



m —_ i

ay YRTRTETE = = iGO 7
eo tore fern eon 8 7

Bameeerm = HeC,0,/2

erewers tae tacy Reareae tater see Gore AGEN cre
ATT |

4, 6. onatas ony am (Primary Standard Substances) — ca
AIS Sioa wt Talay woot mat Bay Sreracs aia

SM WA TAA 1 FAT Bes |

— (d) ecm Tae UPC MOAT ATs, CaM HA TAT ATC, OAR
ARCH ASF BA AST ACT (ATATATSs 110°—120° oH. orespara)

(2) Gat PITA ATA WAT AKA LCA AAO; BW AT

[wate qoarsat 24 AT, ARCS THA UA STATS RT AT weet
COs-4 ace Tales Acq ar] |

(3) wae Boma (impurties) Borivats < 0° 01% x0 |
(4) PURER CMT ROS RIT OIA Gol SIS EM (error)’

Sy BC!

(5) Brace (ATTA: SO) FECT HATES ALA
(6) amet Bac Ace Tele GORE Barco Sewpeye

FOr Acq

Sree Or ores See HA ONCRT AE ST ALAR
CUTTS SA Swat ASAT GT PACA SH Atelier

BR TOA TRA FAT aA erates ear aay fen ATATES

SUT S-TA faten—ontorm aac NaxCOs, Aa
NazB.Or, oortray BRRLAT Me KH (CeH.0,), AR Tato

wytae He (Cs H.0.), Senin

aia wa fatem—trerer, frees wea, ontoan carat,
PMT GARG, Rehmesentreroienia vee
URonienT AI e Ba Gan a, Boni

Bacarerey felon —frarer, faerera are, CHT RTS GHIA,



waar rete og

wa faery fafsm—ooiinars eta K2Cr.0;, ——
caters KBrOs, ofaaray encaed KIO;, spa ToT
KH (IOs) 2 Beate Le, caforsy ween NasC.0,, Sonfr

4,7. ome wat apie (Preparation of Standard Solution) —

MTT Vt aA Genes alae face mace Cnet: ontos
OA) HANES FT ST ae este fale oTAECT BAR TACT
TSF AT Sat Ss as Ys Tea oa ore vfs faa
Cat FN AST A CN SAS TRE ahaa Teer.

crit tet ates ta oa, waa fates ofan mae Contos

HA) AM HICH AL, BA AAAI GT-AI Woo Fa VAI

TCT 4,

Vi fa. fa. = onte mace SrASA

Va fa. Ta. SAR, BAC TST

Ni = OH WAC Games TAT (normality)

Ne = AY, FCT QAM Ter :

Ola, V2Ne = ViN, . : (4.23)

VN ,weaqz Ve = ~— Ol ts fa. (4.24)

QT WD - fafa MSS wer Mit Bact can sare (No).
DARF TOA HAT COAT ACAI | |

Se WR PTRRS eet eT HA FETC aT a ATE Sy
CAR TIBTACHA GPM TS AMT WAT AHS SAG Sa, SAAT CTA

TT RAC AT Va Toray Ber Oe Tass watios TAT

foe Ba BAI |

wwreay 1. 0-1 (N) sara 1000 fa. Ta. nat ape Face 0-25

(N) sara ee Tater. wat eae RCA?

Vv; =? Veo = 1000 fx fer.

N, = 0-25 Ne = 0-1

Saat wita, ViNs = V2Ne

yy, — MaNe _ 1000x011 _° Vi _ N,; — 0-2 5 = 400 tae. |

eazy 0-25 (N) sera 400 fa. far. caer wae fabrcr. e, Fr

1000 fa, for. ere Sacer 0-1(N) sera Baer SAT ACT!



CaS REET

“metas (mere) refers fear — aT
Waa aes free wre (1000 wea 1 ern) Fae sa AA
Bia weniea acne se Atl Acao (burette), fore
(pipette), sranfee srt (measuring flask); genty wee aa-

ante FURICRS ATRTCA Tareas, WRT TAI

4 8 ips (Indicators) —orsenit woe tee wniTe BERT

wae ALin UM TA Aer stan ait Urotaer,
_(end point) far aq Talon Gpior Gata Gay Tate

AFCA APF GAs GAAS (TAT Mie) APF, COAT

(redox) Haat Sraq-TaaTat FF, GR HLT BIA GNA
we (adsorption) 754!

1, sirens Foe a eT ape eT att Hef
AI AAT BAS

Hin = H+- In- (4.25)

HAV A BAS WW

Samies wAorey (HIn) we ax fects ayer (In ) a
OAT | VTTAVTA TACT ASA Crs BT A A AK

CHAT AHF UNASTA Fe a, Tee BATA Mea Grice

OM ST SR APRA MS AI BATT TE FTATIPONA 4°95),

ATIPAT TAC CTA ATs

Big stay | (4.26)
Get, Kine TDF LAF (indicator constant): Wir ZAt

(4.26) ae [H+] = PRL x,
[In ]

In _ 
-

weqy pH = pK,,-/log iWin] 7 (4.27)

PKS ASS OFAN (indicator exponent) aT ai _

— ay Teas [In-] = [HIn] oe

; ‘eeeq pH = pK, — (4,28).

Serle AGP APIA erry far, (50% face) wists fated
PH aq a oR 6% PH am fater apcen afer.)



BT

toll

IL JbbellebilaBL Aled ihe OL dele] 12} UaItte$:6—0-8 - —telo|to) fhe Le Blais} 21 .$-9—-S-h ladle biol) lel dl bolid-¢yOteDideDtolle belleen ite? tialF-F—1T-S Lodiito lettin — Loelalel ele
Mikbib |-Gali8-Frd tek sbi} lielIde bb24°le bblde-Aleliiia 8 | bobble 2 5 Qe shesb ideedBi eeeAsie

(snaryy) — leliealal

| (arapeqyydjon-ayq) lea een?(pax 14q)3° 7)abd ahh(afueig [Aq\eFA)Jo 52a allteltile Bee



PH = pKy = 1, ot pH TAA TA APT FSA
NASA CT RT AA Gk PH arena (range) set fac

fee apceq [In- ] ry aca 9% are 91% Torte area ATs
awa ae 91% oniavia ora (form) cers 91% sraete

‘wrera! of pH aance ae or ee afrwarene (transi-

tion interval) |

“Ofeenfers ape @ PS OTR ok TH ACER aTaaET OF
ara ae, Hin weg teoafas (tautomeric) gomeq oar for
ABA Straw (quinonoid) wey aeq1 a ween Hin
OT FTC MAINS, SH Wal Waa « Tee

ware Ge WIG A Keren ate Oran Tes

THAT es

fl
©

(4.29)

SAS ty Maa SAS OT
(lactone) (quinonoid).

TET TT



a flow pk=3"4

(CHs)o n—<_- =n-<)- 805 (4.80)
waren wre ( eae - TAT)

QUT TTT AP CAA Hay se AEs Tae TAT ACH MAT

PM AI .

I. wnite-wrae wane (Acid-base titration)—<q ua,-

MMC Hy CH AHP Wears Fa Acq Cale fos sat sa HF

14



ai daca wert

‘STOTT Brer-faw,; (equivalence point) . BAT ersten

(end pont) aereiig PH-g afaqeR cree ait ota ontacwd

aaa HC ary asic ola wraced, aa NaOH, ear

Carers, 99, O-1(N).} aay PH-araa saigae'a aa PHS core

pH (rota, care 01% ae)! AVR BW AKA

Aree aS At Be PHS care PHO, CHE Aparse

OF Ga Bras acer Tacaba Fa ACI) ek AIS. HHCTA

ay Awe Taner caw, Tans Male, Borie Tere seq wale

_ wig wines, car CH,COOH, ary «eid ola FR, CAA

NaOH, oam {acore 0°1(N) } aa, car pHa

area Se PHS cers PH 10 (Brofary, cacs + O-1% ses) 1

Bone PH aq ag PHS:9 woe aqaid way waPinl

FLOM OPA Veg cs (PR=—9-0) arpey CAT AHF A AT

MT Bat! frente oeace, Tree caw, sent weyers

OMAGA HAT AVI Mitta Bl VST acwwas GTA AF

fad Wat Fa foe zeq ati fatea ontrw-wrae {acwrez
O-1(N)} Gacy Sa BAAN AHCHA ESTE CAG TileTsT

atte CHER AI :

a PH ofa = WORT HS
| RTT, Bw

_ oe Cs ONE Top

(=) Cla Wiest 5—9 FAURA CAG. CHT CAG,

| CVI. F, |
(4%) he WHTAG-S a 8210-5 aera, QS TCT x

(a) Ota Sia ts 8—6 fae Ucar, Tare1-

WITS Ser Scarce, Parenter
| | CAG, caleaceeret atte |

(8) ett wot oTe tt 7 fer ps (Cama, Faer-
Fase 7 fat cae— fate Z,)!
sevclon warwte pH “awa <a efica att SH ote esis a
HPS MINT SBT TS RIE eM AeA eH AT Cray Tae Abe
(mixed indicators) aaa. 4a AN



RIT rete 1g

I RTE TAHT (Precipitation titration) a PCS
SABTCAA ATA OP SA! eae (standard) faeperq
TRC EAT (argentimetry) «qay Gem wales GES BST.
(mercurimetry) qq wRS BTU UAT BOE we

ARSt TIC SAT |

Cl-+-Agt = AgCl | © a (4.31)

CNS~+-Ag+ = AgCNS | (4.32)

TTT ASUS,

3 Zn?++4-2K, Fe (CN) 4 == KeZng[Fe(CN)¢ Je 4 + 6K+(4.33))

CarritaiS (argentimetry) GAA MOAT BIg SSS
ADF (adsorption indicator) ayeTawe ASA SAI ZA CHA

faq (fluorescein), wececacecataat (dichlorofluorescein) ,

wet (eosin), Fonte wit Ceq oMiAG sc iecs Gore AF

fod WR Fa BT Seca (aaa, AgCl) orifaercr

ASF WAT WO Bow a a welt is ace

Bee woigen, UiSey Fa Aer ACCS AM AAT BiSias
TASS WAC Ace Ve Ax AT acea Ag-fluoresceinate teat

acai (Fl- = fore carat ora: 4-2 ae Toa)

HO ax OH

Cy cor

OFT fare GENTS ASF GAN AEF BOS MAE! HATY Bow,

VOLTS APPA AEA AlaTO A GACT BA AT, CHAM SACHPCAA

(CRTCAw) *secHET (surface) ZF I

Stra TURAL STREAK FLA GHTMACUA
SM FAT LAL ATT SMinwhe weet wrecwrcacRa A

APS We Sa Vite Sey FT MSM AWA!

(CHICATAT BTA)



oniae ht HO aan AES TRL FA IMAG, STEMS, wi
SAAC MLA FT LA! MAT ALS ferns BS-

Force «a mend acer tinea wT

FL-

TI. wras-faerat Wasnt (Redox titrations)—os ators

FAGAT GT BOS SAS WY BUTI HAATOA TTI

Sn2+ — Ie —= §né+
OFeSt+1e — 2Fe2+

2Fes+Sn2+ — 2Fe+—+Sné+ (4.34)

car fafen erat sear fae fara wilaer afar sa Ba
Cam feet concoatagret (Reduction Potential) wear eray

'emcoaragiet (Oxidation Potential) vaya)

FITTS TAT AAS

OX-+-ne = Red : (4.35).

aay Nernst aatege core Tears concbataae, E, wren a
| o, 0:06 [O: O | ’

auc E° = ere, (standard) qe wm concbaiaraTer t
| ere faarat SSI ere concoataeCeT ase A TIT
GR MALTON TANTO. (curve) cacy Berne Abs TTA Far aH



ape few 59. — VA Fa ATI —-
mace (organic dyestuffs) Gomm am Rem wine Bea
FS. RR frenias OTPAT ae fer

‘Inoxtne = Is (4.87)

2O-w-O 2b Cm OOO)
eek al Se Warten (apf Rer)

(0) he = =+0°76 tomy ok,

Ou® “~OO="-O+ oH" +2
( asst)

"(4.88)}

SG FAT AA AM TATA CH, ASS tert aecewI ea conedatracera
ay iaieeal aera Sat cobalt wae faieaerat

Taaracea Bray concoafraea AMA LEA TAP .
KeCrO, at FeCl) maria Gao eet CICA Fa ART

OR THT WH Ce VAlseasniaa (diphenylamine) qa

Qa TETRIS STMT Cats PR TRA GR LATO TART

I Sal

Taterat : Fe+4Cr,0/? — > Fe8+4Cri+ _ (4.39).
wae Bratfaerat facia: Fett, Crz07?- || Fet+, Cro+

- gamer fare (equivalence point) aaq concealrarea fam-

Tatewers mM AWAe |

EE =f (E%ret 6 E%er) =f (0°764-7-98)

= 1-25 cert
wittesterentas WPL TS eantaTece (Ee = +0: 76) ADF
fond ARE Fara aa Boma erae-faenar factors Concha
frat 1:25, come singt O-76-g BRITT MS AT OR BeT
FRE GARNI GAT RTS SE AT
anise opine,.HePO., can yea Feet srrcam ae ARTA



eniins wifeerert etter: cater [Fe(HPO,)]+ a
oe Fe*+ enna ope aiaca cr ae ore E°se aor THT

— Srae-faerst pert Ura eats Creer Eee cacaiea (ferroiny

wee O-fearerceta Fe(il)-eita catri Sarr acer aia a

ZA NG Ae Ave Mp Ate (-+ 1-14 cov) wae AAT OAS HCI

Vacs (cerimetry) qx BqaAe!

4,9. cotfers faccoryy. oy (Theory of Gravimetric, Analysis)—

ATMASs CHT TAH eae Ha beet ToT Tet SoS a callers

ome wear sere (radical) worrq seat (stable), fais
meq ie (known composition) sory ae colts (weighable)

CAICH AATSASG Seq Base BA SH, SAA BAC Bey BAA

BUS fae UIT as BI @ MSS Seq (CATA BaSO, weay

AgCl) eaq Sq Sql WF AW Wes Sq AWA CSY Fra

corral cic anesins sa za (MgNH.PO, > MgzP.0,) t

CAC ALSS 6 Blas ewer cars MH aq A me’ Bey

TACT Gey (Ata) TSS Sat Bal as xacqa Milas Taras
Jerr EN UStiers Tareerey (gravimetric analysis) | (iq raat

BLA TACHA MAPS UA AAPA Seay AT OMHNS Ma Views

TA WHS www e Cea teqy (volatilization) mpfeq.

BTS SAUCY SAT BCI

4,10. wascene reie—fraianigs otal oar ace uk

MESS Tara FSSA Bwss

(SB) BUCw BH AHA UE Re (ERAT <0-2
fa. on./Terera) |

(4) a oe a

CUTS THe NS FA TH wR HTT OTT LT (impurities)

mace xn face wa Sat ATH

(1) seree fre faire meats Te cater LamChHT
Sa 2H

a en
(Colloidal) ‘ergmer, Hee Fas, aT ATT ICTR THEFT HECHT
OmTCOR CRTC TE SPT Tage GATT SEAT SA AM CSM



SAMI srET 85

Gitte eT IS SPT TAT EA W RNTRCTRE ETE WET
4,11. ewe carmela ware (The colloidal etate of

matter)—raTq mm sia Sa (aA) ate O-lw cecw Imp

(ip = 10~* fa. Ta). om ser oH SIRT SIs cera (Colloid)

ST TOT! ATTA Bisa Bee (filter paper) 10 ae aE

ome ST BIST TH Bee Klee sored Gora drei ASI

CHTACAG ST Sly. SCA SHCA AA ASC AL HAC WS Brvceray

Tenia wey Tat CIA Act AI

alq otto sient aly Oetrpere (horizontally) care-

TAS BACT TAT THN oe Fa A EAR Ratios aoe aft

(incident light) cece AacaTeT CAT SH, SAT este fatee ater
(scattered light) wry oocq! aF Wars AT =a Teron

woiaatg (Tyndall effect), omearay gacr Toone Yat Wo ATI

CAT AATAINS OT AU FIT He WPS wetonw

AAT WIA ACG AA GAA Glas] CSR Ars

(3) 220 front ules we

(a) faet faceray (dialysis) we Zanwa ae wart (true
solution) revs mee Fal AA!

(1) Sarr Sive GAT FET SAI Tay RHA BATT Sige

AN SAA Fal SA, SAT Buy A asio scersucer Tacs

CHS A BAI

(4) area Seriaecera (surface) wawr axe!

OAM ALMA Say CHAAG SCS wie acy Slt Fa AA

aiasrTeest (lyophobic)' 6 gage (lyophilic) | atte «8 7,10

HAA MAST ATHY VICI Fal Ves

uray arererst 7a (sol) BTASTAS Fe
l. wy e@ afer fara aac ot! Te A OA
ee (refractive. BCT AT!

index)

2. wget (visco- geareq ASL! AA BS Cs
sity) asa im, Taerert = cart cae, fafa

Seas aa, fas wie Ae
Suniz as WANG

iia me, forte:



yeaa aa

tion) ie TATE | UCT BA

AR cre Tet at AT

5. waa oy (eel emt waa, wR we ARR OT
formation) CR CRU ER, OR, EH

Fe,0z, AlLOs acerg
wer ay. «Ul

TACHaS PTATC” CRTC |

6. WAST Sloo- fala sp ree aE SIGS TN
TWiST eles oN ene, HSS wa

CHIT fare oniaots = - TIS
AUS TA AIH AWW 6 BAP
Sa UT | MTRICT MTL

CHT CCPH HT CHT MMIC AAI CSC late

FACE CumIecerry (peptisation) ageq axe GF MHISTS CH

ACL A AR CSN BA ULF cremate cere (peptising

agent) “acai cana, CusFe(CN)e-q am BES TRCHNS

K.Fe(CN)o-7 A HAT CAT BA ATES CusFe(CN). Ay
oem Te! KaFe(CN)e-ce coreties acere eT |

ASTRAY CHAS FT ANS cH (surface) ass asa
(same) OTA faefat onset (selective adsorption) acq face

Sorat atl wana, aaa FeCls rere omtaoera “iat Fe(OH)s

nat twat sa aH, wea Fe(OH): aq pact Usas uiotaze Cl-
weet OH oray wrt acre faerat cere Wea MOTTE UTA

ye ay wae favgaet snes ‘(dispersion medium) wars 5

mAs eae Uaaie (Fe’+ weg Ht) oa oa em

TACHA ANC |

FeCl;-+3H2O = Fe(OH) g+3HCl “(4.40)



TM

wit foeam sre wafeqe sstonrice att xx ate wrat
‘(counter ions)1 “Rery Ve GAPS SM CA ANT
ate onaace reat aq age std olow fersq (electrical

double layer) aio aq1 ate e& few fepwa Ca aeTCT CECH
CHEM TH SRAM CHAS Tr Vly Acq AaSs Mi PHCAOHT

fatal ontas aaa farato CRS MA (SIPS Tecra

ome’) tain ser ek fares. corn cee Sel cama, Fe(OH);
carers wart feu, Ale+ { Al,(SO,)s} orga opm Fe(OH)s
Use AI oF Wp ay a ates alan oloo

Taceres OMe A VC ORE Seaey (coagulation value)

qi Sa! |

CHT VM VT Seco aH, Tea Ae Arey ofa

WISTS AST CMC SA SAT AIST Arora PeTtae ate oe

Hae MAISTAF AA AIP SST HAC GOA AS wees THT HACE!

CHG GAT ASSAS CHACHUTS TTITAT CHIeICAG (protective
colloid) aay ez

GUY HAN ACO TA ATSTG HAepracery ATT BCPA MA OCTOM

fog, Toy Oa (SMD) ONfaS SCN CCH AT SET TT

CHa ATA eT fee UHR Te TA Ose Oi Ta Sa AST

Sal fee ST IMT ACA OT OA! STOW Taras orca

oa Sve VPS BT CT cece aleae fee,

ATTY GOH CHICAS Ala AHl CANA, CPICATMTIAG

aT wae ZnS seperpaey qo Vlora aT ae, HeS-erey “are

UTP ACH PACS BH, PMT HTH AAC CAM BCT AT! AE

Cu ae Greet fou, afar ZOS cHecae ST alas BI OAR

way Arce TT ACT! CHS HAMS VTS CS FAT ATA

TOS BH MS wine faeces wate t Act TIA] A WT

4,12. mecamcwe (CO-precipitation) aan cart FA BR
CoO, Re wey TF Scie Tee AS MT, SAT Ae AS MCA!

“ATE SRE FRET AS TNE LE A
CRS ALF I] |



2 ereceny fear cc SORT TRC SI — BA CT
CTH SARC OAC eR Fe AAT SIAC RCH BU
Bet HATSS one VCH Ace TACT MST SS AE-

CMP HT AH. ALT H; AIC ACS MICAS (1) ental
THE OTIAS VPaTs ences, (2) cpa soca (crystal growth)

WH SANS OPT MCF Sey ASA WAT ACG TIT Cerersl
TS BECP ae! waa, Cat aaa Uraafes Fe(OH)s

Bearer (cele Te) acy Cat oract Ae-CeCH AT TT

CHT CHA NS BACH ACT MSSs WAT TACHA Bea Vye-

reors iene SIS srl Paola aenaa Great ser wart

KMn0,-4 Gaj>qiors | BaSO, wescpt! KMnO, goes

HITT. ACF |

4, 13. Gea-wascepyq (Post-precipitation)_afgs weysrHr

RE TA a OT Tey Aa UNTER SS

ST TT Vea-Macwry) me watts aac Sasaiers ok

Went Wei caqy Ca%+ operaq Cafeaferws Ba*+ opacay mee

et wae eres Mg** oar Crfretore Catt CHAT
SETS Feee Cw MBIA eR eT SOTTO
ACMA CSA-SACPaAT THI

4,14. orepray (Digestion)—garq Gore Tass GPICTA 7

DC PATH MP HAC ATMTAT Srraara 12 cars V4 SOT TS Aa SA!

CAS ATA Here (water bath) fegrmy aay Faroe TA! uz

SNEATCS CROP AH aT COHN. AEST ML FAT

CRAG MSA HUT WA FA MS ARCH Swi ms

VASA BA! OF MHS AL-MTHAT SigwSe MMI ecs ACT

TS S-BUS Fa IT! :

4, 15. wcwriets qeTarl—seercis ATH TATOT, (8 fae
Torres Torrie CI Ge BA

1 (1) serene ang Bee Bere (Feo oweE ote) IPE oR
ORT BAT AA

(8) hen he ee eH TICE TPCT FTE OTA ET
AMAA OSG, cat Tears Trew ar



CA TES 87.

0) centre acn s Ti aS UCT
Fal Bil

,(&) Sree AT BST TT Becw LCT HOR AE

(5) Scare RUT UAC COLT AACE ETES Fea OLA TR-

CRT ST SA

4,16. Gascwe cutie (Washing of the precipitate)_awmq am

AT PRON SA A SIT A FACT Tins ome. gatSw Were

QF 1 FLSA AINSS Mae Tee Toe CET RTT CHO CCT

MAT AMSIAF OR OF cxilo waiwa Gerry Awe 2 APS weet

CST MeL fae ASA AST GMAT! CL At ALA Fear

BA GI MSA Wa VVeTKe asians a @ HANTS eat

THR HT ATA ATATSS CAT AA AL. BT Saecwcas aps

CHHTRUTT ATT AMSA ACH AMC BCT ACL AAT Sear

‘(common ion) qq eax Fae Gaal aa Slee Tamers

MINA AT, FAT IAA BATH. LC CTSA SAL GR AT Frac,

GMAT AM, BCMA HIT LA AI, BAG AAoA AWAaIa

SI SH Altaw (filtrate) face ain Tareray sare FH, ORceT
al Mena Say wa oe Fa Uae Aline BA Ace wT

OT 2 ETT Shores A Bq! Wms ly Mena ay ATT

ose, HIT WAR FA Al AMA we Aer Aca Be AisaTT

HIT AM CAAT SAI

Oral ct atzarr war Teer eT UL WRT TA Ta,

AAT MPA HAT THT My Vey HA THT AAA ACT STA HIATT

SAP COT MAM Ba GMAS Cl WT By | Faq WT

WaCHS Sots Sa BT WA Baan BVcsewy AH

ATATSTCT CATT CCS, SIT Bre weeny frat artear

CHET BA PAT VAs

n

Mn = Mo ar)
QUT, My = D-AA MNTIWA AT AACA MGT

Mo = TUAT ACT BMC WPS

UL = DMCHH CAAA HT TAV.F CUTS TAT HATHA AL

. Cee ae Bar fa. fer. ware Aart Fa SAI :

te?



ated cetera orn tate wae ere Ret fa, fr
ee |

GU, Afe w= 1 fy fa ee =O fa, fer, EE, SR fer aa
CART FT BoETATA pW Azer (10-*) acy ari asacar aie

27 fa. fa. CATS BMT TA FAT Be TR CECA amp Be
MOT MTA CT :



| aige fawerece ay (Errore in Quantitative Analysis)

5, 1. arena orn fea era cam refer IM ER
TAT TMA COUT Bia, SAT CAT AAT st refoCS OF

city oak ae onieg feat wa Orn aE oe fete wer ee coe
A, FT Mt Bese Ae Oxy VTA WATS AKETaT (most

probable) yey ferra afots acera og (mean) facg ante faery
OR WT Tt MMT wT, ys, (true value) MWe BOS MCA CS SA

CHC OCHA AS PY LH, CHA CHT CHT CMT AT RT aT

CUS MMF Ticrg 8, (measured value) spears sins facnacer

aq aq (absolute error) aq |

WATT SAH MAT Ty AT SIT Sacer Vertes ay (relative

error) fea IH GR Sat ASAToA Aas (P-p-t) wey ssa
(Fo) FRAT Aa VIA VAL TH Fa HBA BS cariaay aTBs
AAT Te TT 30-11 wage Tacray seq em coey 80-14; wracer

0:03 x 100
— yi = 0:0909%AT Fy Bey 0-03 aze wales ST Ay

(HIT Hee Sat 0°99 Sp)!

CHT Mitac MAT Tit Taos Acq PSS Sa MA A, Ceres

FATUNS APSR VA ACY MIT NCAT Barat Ba Aart ary frrws

freee (accuracy) fSs sal Sa OAT ST A! WAT ST AS
FI Ua fag erer ow cart AT AT STAT RT Ta

er wea wate AST AT ACT
Tae farerace warecra uiaTSs ay 8, (arithmetical mean)

CHM FH, ST 2 TAT CCH ACIS TT TIAA GT Sra, Se,

(deviation) aq Urq ava Taq FA AA OR GIT 2 FT Tea
omg, @, (mean ’ deviation) gest Fa!

dae 2S Cot (6.1)
6 

a



SSi = = Sore a ETE OTE |
R= RT AT )

| eS

mera We, Da, GH AH MA MSPA SUT LEA TOT eer

a GH

> Si —
D 1002X | (5.2)

1

Sutat—oney Bons fares ser OTA CT SA A SFA
$0-22, 80-14, 80-08, 30-02, 30°11 canta ae OE! aay

BT WHA WW 6 MciMEe ST TAT TT So? |

anfaiwy ong-—=30-22-+30-14 130-08 +30-02 +30-11

5

=. 30-11

aa waa me = 0-1140-03 +0-03 +0-09 40-00 |

5

wm 0-05

ema, OTC ea eT ng = PIO
BATS Secs 1-7 Sry

Milas TACHI AKA Vit GS SA WM! AA GAcel IA

TACT Rees, (precision) wei fae ener aT TT TF

SHS TH BMT AA, WA AMIS IM SAT Ala MATA

AAA QS PT MEA Cava TAT

OAT VIM Ae mee PoP Taco Sia GA Gewq AA

OA Si» 825 Sey +++ +++ Saar Sn OR OLA foe fren fate, Act

TSF TAGS Mem Ast TAAIS AA Aws

Ss — Sy-}-Sz -+-Sg +. wee ee +5n—1 +5. (5.3)
=

OI mre ama (standard deviation), Ds, *T@HT BFE

P= v (u—3) + (693)2-+ veseee + (89-8)?
n—]1

(si)? | * oy 
gay

nel



cutee Tracy ae 7 gl

tet 8 Bore Rome ee oy Se RG FS
ROT TF .

= ,/ CIN OOH © 05) ae iy + (0-09)? oe |
== 0-072

OZ AGT AVATACE CIMT PATA BEA COT! ST BENT
Be GF AF CI, AAT A Bs S0°11—0-072 reve 30-11--0-072

ATTA TAS MPT! BES ae SET Pe RT ARE
FA MCHA ACG ALA CHANT VY ae 2 AIA AT MAT APT MTT
WORT Bae weit wt «8 Tie Gaia wate Sra

aie SCENT FAT A STRAT 80-11 — 0-144 (= 29-966) care
$0°11 + 0-144 (= 30-254)-9 sey aT TT TAT APSTAAT AA

cert Sa

GTS AlATT MMA A Aas Taras ara ca faoerey aT

APA AA SCA ANAS 1 Tce (median value) apace wathys

FST WT TRACT TASS FCAT AA MPTSS TG SATA Ace

TA BAT AT! SA Ate mesa Bone Tare yensweTy

VIC Bit SAT My 30°11 ary aI t MT! GA COCs

CTT HAT PAPC ALT GCE GA OF COTS Ba WT WPT AAT

BNC He FT ARGS PANT MAA ALT ATIO T Wy BC way

ALA AT COS CHT OAL PT ANAT ALP VT Ty BIE |

5, 2. ua faerrieay (Classification of errors) —TAAIy FT

Cl AI ST Sa, crete fe Sra score Sa Oa Tea Wa Ba-

ACS AMT WS Set Str sat eas (1) frawa aay (Constant
errors), (2) @refets ay (accidental errors) |

1. farsa Sa—oTe, TET Teer Fae wR AAT FA

TAT ALT BACT MEA AT-M aera Ty Tare Fal AH!

faaror Sates scar faralatee oiet Taos Ccerecare s

(i) afters am (personal errors)—orore fararerarta Dew

aféa oan eB act St Al Oe! cara, foe ale aeR Alar

WSLS Ae AVA MAAS ey HH AA] MCAT A, AAT YC YG

eay few ET Bam, Von!
(ii) wie ay (instrumental ‘exrors)—fqcerryrrarnt DIAS



“a . 20
4 lat ge” npg agi tess

oz “eaceits

f° anette: eee ak aca ST AO Ce Ce, aLCaD,
fore, sont CMViNe FOOTER CATER ae aie TSE AT eICe,
Peres ate. alone wea, war ME ST Lem ASIF |

(it) faaras am (Reagent. errors)—faqracea sen Som Ma,
Tasracea FICY Mca TaleAT WC, ok AACA TH WA SI

(iu) opizars aa (Errors of, method)—faaay orate ate

afione aa Cea orate orca tree Sie AT sa RH, TRC
OF WA ST TA MCT! Ba, ST fae SHINS Me

IAS AAG TS a AT Sat een fate AK BT AT, Tea

onea’....fatea (side reaction) qice, Bente Ae-eERcH Ty,

Ber-emcwn, face, Rorte vaca am cetfere feed seb
QF i.

(vx) wazenw sx (Proportional error) —aoret faaraces (standard
reagent) afy Boma aCe SIAC A Hate (standard solution)

Cato RCA RR NAT STEN eran Paw we FaRTACA
Tat Crs

2. wates aa—aven ole ales ay meer wat nets
Weel MT Me SSRI Tac BACT CTA A CA, eTHeT-

acfer mq wa (same) Zug FI, Tez BNA Bee Faery ent
a BAS CMT SAT BA ee orBefet Sam (deviations)

5.1 fox

eats tare Teer TEC AT, wre Pa eet ce foe (5,1
a fea) oes SH! 8 Tory Foe COC SHAT ATH TH, (=F) SHOT TTT

acier ateRaTa 80, (4) cont starr eer ier OCA EIS sa ED,



em (1) OF8 TH He ‘we (positive and negative) ) aac
GFZ TLCS. ATA APSA TF |

‘6 3. gy geateay (Minimisation of oro) taste w
Cart malere Tee, St Br Fal Ses

(4) am meenet—epmrey (standard) qaetter mee AT
TAMA TT ARON BNC FT -ex anfererqay (calibration)

BIT PINS ane seri face 179 a warnte
ANAS BAT VACA |

(4) aorta sa (Blank determination) a mR
TA AIT OFS HES UA ast fase wT AME Ba

MATT CA MAMTA TS TMT ACHR CHL MMT TS CAI AT BCA MTA

TMA GSS ATP RSA KTTICATA MASc AHCI MMT Fe ATI

HAPSTSTCT WARS Tapp AO Veg Wage a wo ce

Baca we oT oF CT St AON Fa Bl az

HAHISCH CT GLEVY ASH AAT ST VT MAC GPP WS AF

THON BAI GCA QS OPH Ble MMA VA Bete GA cit aA

VACA OF SNA ROM BTS BATH MSS S BIG

HICH ACHLA GIST CCF |

(2) werner sr (Comparative determination) raTq

USNS PEI Ma “sie Gamcaa aia aerreq THe eTSer

fare sat aT aM art alaipe ay aay (standard

substance) (eR ZA AAT WM WH ass Alawnciay f CAMs

OE! SAAT GSS HATH AAT GarcaA Gor Eres TAIT

SM SA! BRS Pas 2 Gamaa alan (eed) Tanah

Fa THB AT FAT Bes

TANS TPT PATI SENS FRCS SMM oF
om Per Sa =| ECS CAT eer

(wv) we aT Scere aT METS aAAEIA (Use of two or more

Standard methods) —3aeo7, it CHC CHIN FOF attaater TrercH

faRAeT Me Fa oa a wae tater amr efor ATT
fare sat axl waa, srt oA CuCNS fama cotlas

farang; Sat Ae, MTT MaUTatae (iodometricy srgfers



analysis) ate TT TH! a8 fox aera Bear we wera

faoerey orate are Fort oracaa stare freer fre ener ae
Fal AH!

(Y) satis sre (Repeated determinatfon)—sperreara
aerqast (Precision) Toe Say Gay IT aaiwew aaa Taceeraet
Fal al

5, 4. arheararn srr sr (Rejection of measurments)—acre

AAT GPS PAM BHA AMATI WPT TAT Wao AT

ALG STATA IH Me LH, SAT WHA TA Gey ieta cece

SAT SHE ACH AA) AAAS SIs Tey SORT SCT A GBieegA

TA AVGLNE WS Fas, GAIA Misses my ceAat

onfates wrcrarera wittcery cece ok arieereat Tos RCH,
fs ae me, St fea sara fate Trac saat SE!

CBG FAA VHA AMLTAS TT ALATA AeCT AS

aT EH eae TTR A enters onfafos ng @ Ba TET AG He
wa Al ate SiS 4d ay Tete WHHTAAS TA ALTA TTT

Ale GANGA ASMA SSNS BCH CAT MA AMT SA SAT
QAMAS AI aersea nites TTA TAT Ae

Tacaipw ara!



fasta St

Assi als



W HiT

Wert Wate Miers fareracy ater vate

(Experimental Technique of Qualitative Inorganic Analysis)

Se are ee mer Raton ae oe CHT THA

SI TAs

(%) amare fase facerge (Macro analysis) fanerracet
CME WHA ala sy O'S cers 2-0 ay Ae AACA BAST BA

ana 20 — 50 Tx fer. 1

(¢) Sa-*fany Tae (Semimicro analysis) Faceeracet
aga TAR TMT SH 0-02 ony eae HAC OTSA aq 1 —e fafer.

(1) vere otter faceerey (Micro analysis)—e% fareact cate

aoa Alar 0-01 ony Weg Se FT BT!

2 faorateay UloHrss atacara “Aa TelewS aH, SCs caToTT.1b-

CICA GFT ATMCAM Vl ACACE |

facera aif

6,1. wee fafem (Dry reaction)

1. ory fafea (Action of heat) apg cer saber (8%

cain.) Aas oF MAT Fa Vl AAT Ai Hoy TS

maT Tae TACT Wie Sy Far Sl PYG aT ACS
ona, Tacaters (decomposed) ace ora, GAGutos (sublimed)

ACG AIH, mer “ie aw aa, we THis WARE FA

TRS WS MAI

2. wear fern (Blowpipe fame) om tw—ot saber Sat

ama its cris. amt Geerat ac frera emer atpacert

Taio Trea Tos Meet cay VHS SHS Tree Faeraey Treat

oem arm (6, Lae for) oan Besa Pererg aromas egy (inner



cone) fary ombettr apices See sat aa eae hen one
wer stances spats Pret es-getmen fewer cae Go coca
THOS THA OA Besa Torey eepory (extreme tip) facgq om teets

eae far

6.1 fox

Pec CSY FA BA as APE FT Hey sie BIeAeT

WG CMA ST OA Bla ATA SA A aslo caw ve sa ar

ATP HTT PE AP WS Me TT ae Wa Ws Has Tey

Taarat Perens Cae Fat ZAI

Pb CO, -> PbO+CO, t (6.1)

PhO+C (@Seqe1) > Pb+CO * (6-2)

AAT Beet betta apis Pane aia Ca Cntwarst

PACA (AMT AIATAMT CUIGAT SAAS @ ALTA BATA

Trent) Al GPT BA ee MT BOsAeTA Paola ace Tar

fraras fren Gey sa sql GniomT Bet creRa Cerr

TOE MST AICS SSY Wa ALT FAM, CAA WANK
LiTrSias BIAS fawat fea aac wm Bl Tway

Na,COs fasta (flux) farce ser aca ae aie BPA A

OST AeA ow oles ania cece THT FCI] ONTOMT

PATA ACY ATATATT HAVANT BIA CAG CPC TRACT ATR

PT WA CR CLG SHA ALT BAI

PbCly+-Na,CO, -> PbCO;-+-2 NaCl (6.3)

PbCO, —> PbO+CO., t (6.4)

PbOC —--~>Pb+CO tf (6.5)



98 : Racin sett

stort caterer CR La om atH CAA. AMT May
QS CAH OH Wasa Garr os Tey a Ceo AE CT

Teas wae fata alpaca oars free Gee Sa SAI

Alp (SO,) s-+-3Na,CO, -> Als (COs3)54-3Na2SO, (6.6)

Al, (COs) 3 —-> AlzO3+3CO, * (6.7)

Sle AMT

Wey

Co (NOs) 2 —-> CoO+2NO, +402 (6.8)

Al,O,-+-CoO —~> CoAl.0, (6.9)

TT

3. wis Perna cater (Flame tests)—y to Teeny abet ASCH

CCBA PAT MC HIT Trea AKACH THA. Bice PAT VACATE |

win ferear wet orercat ZA—(1) whe Tern, eae (2) wiwata fren

(6, 2 aR Toa) l

68 fron

aa, Taras Slat Tea acarars wera wa Aca Teer

uiie fra (Luminous flame) a-fS aq oat ARG Ara



tere wera ters Freeney sate rete 99

‘one aca tact witeaita — (Non-luminous flame) ATG mat
OF TRICE CTE TUL SIT SaT AAs

() Teer wee wor, = 7 2, (Dark inner zone) 63 erm

OAT CHI HEY VA ATI

(ti) wart awe, Fg ay of, (Inner blue zone)—agarq sures

DIAM KZ TUT QA GF TOT UPS HAA BA FAA

TUS ALG Sey sal Toes waa wu e qq ala wo
AC Haat Acog Trey faerraes sewer (Lower reducing zone) |

(i) vega vty Twa, 5 yy, (Bright luminous zone)—F

TROY MAT SMS HT TA Ae CHAT Se seer Tren ore

TA! MCA BMY GF Tet fee aq os wwe A wT
ew taertae awe (Upper reducing zone) aqe at Grart Prac

qe 2a Taeras ferqy (Reducing flame), qa aaz-frrae vaca

MAA ACH "ATA GPG Ges BI TA Sey Wits Wace Ga-

Peres MCT VPs wT MA ST AT! Ce Gay rie

TU CHG AA Ia TT Torey Ay THe AA, WIP Bea TAM

aa AT

(wv) stene awa, = & x 5, (Blue non-luminous zone)—yty

TV BATT GS TVET TAA ATCT NT FSI OLA Sa
ae ference ae za eras Ter (Oxidising flame), qaR aR,-

FRAPS CAH AAT AC TA SH FA SA SAT OS PAT awe caw

VA TA CT AT HN AA ATS PT HAMS BT FATS

AA Al Aes WPA Cae wa Tree as Peary SST KG

WA Gre oF francs Be Ac Al wld WIT Fe

vitor Ur at freq Cer BT ae oR A BF
qaqa OPT OST TST (Lower temperature zone) |

8 Trey sania Green Garr AAT TTT TH AR eB
TMCS Jo sy Sw Sry sewer (Hottest portion of flame); «z

Perery Barer Je ex SHE eae Newer (Upper oxidising zone)

ore acer wee ser SA fas STS Awe (Lower oxidising

zone) |

ses awe ot foe aT PA STORET | SOTAT TTF
Tet Taaweria wifeeta fran Geet wae faces fore FeTF



100° | as sive aT

ee creas whet feat orate wats 5 om ia, RT
(0:08 — 0°05 fa. fx. ana) Haz onicarsa ora face aeit ca

BOAT OF AKG AlN CEA VTi oF Boros arse ferns

ser aati wats aie ap (watch glass) op arcuretas

OHUIAG TSA BA, SAAT Mong Sao & wiih ofa

witexia Perera Sow wort xa at! aborca sea Pree

AA Cae AA AT AN! Maw efor Sra Wiles

erent wae cary aely Prey Coal Se aT). AEM Aely Pre AT.

RH TAS BI Galo WSs Mt WS AAR eR Gra CF OF

Maa CHT AAT SH Hi Prey Mae SM Se TAG

aera op HCl-q fete wea 23, Sa Sale waberta

TOA APH Ma A Aer Taso wen a fore Sra CCA

TA! ayy Sratocs witwaita Perera Tay Gras Tw HAT TT WARK

Peary 7% @ CaM eH Fa BAI Cepat wes cHaewsa fet

Boy ETC TCH THT AA ATE ATE AAT, TCH TAT SG CPT

Ze aTat (spectra) teqt aa!
4. GUNSrHT- oT leet orate (Borax bead test) —onrat WATT

WATTS Hoa SA BAe PF AT Lie wWioaw Oa eM Fa

OR BI ase cae zara (loop) eat Fa ZA! GNA IWralers

AMT LAAT CSF Wa AT BA AW, GAM LI SWISTY

anol CHAT WM at sat fee, ata carn (NazB.O;,

10H,0) & SAT AACA OTANI CHIC ATA a Aaaie WiTs-

aia Treg Oo Slt TOC Mace Becy Car wet (water of
crystallization) arface crarna ze Coal 2a, Saat ates ics

TA WS MVQ WAla alos alas TAI

Na2B,0;, 10 H,O = Na,B,O;-+10 H2O (6.10)

Na ,B,0O, = — 2 NaBO,-+-B.O0; , | (6.11)

creat = Tae

Sey Brae wfeats orntbeta TSA WHA Ma AHO
ae SH ee faerre Tere vat aR,
TSWCAT OHTA HUT SPST Sar SH age oes Te eT Ba AA!



Ulery sa Witenes ferweee cae oneic 101

rar fast erase fered a aH, TAA GT SOT aT EA aR

MAI, CHITA ee Taser eat Cates Aely wide twat
eT! ATA MST CAAT COAT SA AH VTA avila wos craTT
we! aga eter oa wpa ay os @ feos fren

ore aga Tex acer oles cree Me Graat fom sor

MAA BM XAT AP Bras Pres pons easy ace feofesy

TILIATCAG WRT As

Na.B,O, = 2 NaBO,-+Bi,0, (6.12)

Cu0-+B,O, = Cu (BO,). (6.13)

PROTA CHGICAICAG |

(ate)

CuO-+NaBO. = Na Cu BO, (6.14)

WACCAAG

(1) aety Tetioe carat facie aq atata fever cr

Tico Gerry SHI

2 Cu (BO?) 2-+ 2 NaBO, +C=2 CuBO, +Na,B,0, +-CO

| (6.15)

(%) feufors cacad facmions aca xTee Soca afar aA wae

TIS VIMY AT ASA CAA!

2 Cu (BO,) »+-4 Na BO, +2C = 2Cu +2 Na, B,O, +2CO

(6.16)

WUE AAT BAT MSF CHUA CUIGAT AIAIACA FANCY

ALIS GH Aiba Caiea> Coat Fea!

Cu (BO2) »+-2 Na BO, = Nag [ Cu (BOs) 4] (6.17),

5. MASH T1641 Hay (Microcosmic bead test) —

CRI sfsace’ wazererine ara, INa(NH,)HPO,, 4H.20,
faa waar opféer ater Fa A) GE TATA CH [OFT
AGA TA SA AAT MCE CUMGAT TLTPACT 8

_ Na(NH,)H PO, = NaPO;+ NH;+H,0 (6.18):



102 . - caewite wT

ak onfoms onberced area oacnitcse ace fats cor =e
welt oiber Geng sql CHAI Lies TS Teves

TOS ANSI AAA OFS ABA APE aVla alos Ceowy BWeqs

Na PO,+Cu O = NaCu PO, (6.19)

| aie

CARI Tosa cece os aes ae cont Gest Tema oa
OAS GF wos NAPE CT Mee Rad! SA oni

wanawria fast aa tater, Sis, oF spite uvtes oF

al tm faleces far Seu sare Tater: facaniae aca @

Twa CAA SCS Mes Tete qietos BPM GIA Sasias

Tateret seqra (skeleton) mace m1 Tater CabPate freca
of fafa wate six aac BAe

Ca SiO;-+-Na PO, = Na Ca PO,+Si0, _ (6.20)

Bert ICA ATA HASTA CA fog. Pafearas oF aos leo ACH AA!

moar falas sear a ores carat Tatas (Tater)

GMAT ase THF AH

6, 2. wyra* fafam (Wet reactions)

Sriers faeeract . caPtert fafem oe Brew Ao Bete

oaberig aoa wat Tarr Fares Sar aw wae Taneracrpcey ace4

HATS, BCPA, MAT THA aera Teas TH Fat SA!

ATS T Ba | Tea Te Scena PAT ACARI MATA 4X,

ATH MAS TIA ACT VCS FAT ACT

Se MATRA ATA awa (152 oie.) Ate
(50, 100, 200 fa. fet.), “e398 B91 (conical flask) (50, 100 fx.fe7.),

aA aly Yq (porcelain basin) (50, 100 fx.fer.), Bice, MATa!

TS TIT Bet wT, FE e me (4 fia. ar), Bont sBeo7

AHMNS WATT SA AA! FLA AT eo HG WAM Baa wes

Brome zara vier Sey aca cats Taata Faq Gem =A!

ASM Bee Bears ata (wash bottle) sfqqrw’ afatecat

(ATS WIA FAT AAI

SUCK BOP AKL Baa Hay Ace Tete ates fears
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BA OPS FN BA Foata HAS BAT OMS Re TATE aT

RT ST SIT UOC TASS GAT OMICS ae, SIAR

mtr src cece face afaecER ACH UIs Bre CET faaae
att Tabor Creee Sa ite URC AEE FEAT! ate CET ARTET

Re wR wae fee, ofa feeaS BAT OPTICS BT! aaa
Cae A Cert sitar Tees oct ete Ur Georgy

ST GRP MCHA ACS ANA! Sant Bae fags wa ae

Sq Cisw AI |

VEST AML ALLACT Baecwye—ontens facesacy oF
Ciema TAR TY UR ON ws ale AMR SI Aes
(1) qH-a7 meio (bubling method), (2) BIN mats ( (pressure

method) |

1. ay-ayy maie—aAiwe AIA AH an ats AAR Fa AH
ae QF Was AIA A aq aMawes wie BaACI—

(F) MPAwA weet aaa aa HS am wa sey TAT

CUTTS VA QA CITT SIT WT BHT AT CAT TIT AG a;

(q) HS oma aa are ote oF TG TA BAe Taare

BA CO |

Qs Nareese sie caren Atera Bear watery a heely

WAT WHSA SA Ae Sia Tea Trea an-ay Ursa Hed ory bret

eq Sal

2. BI MEIS—AF Walo ARAS AIA Bal Te walor

ACY OS WaT OBS CHIT OS walScS CMe Tacs Alaa

faloy "aa TH MSR AT TT WAHT WAIT Fal BA (6-3

ag Toa) faery HeS ort preteat Fart 7 THA TH AT A!



HT TACT RCT CH BaTD HS spr aT APT RCAC AAR RR

CHAT FPL SHE |

Brey ele, cuits, sere TROT, MS Pay, Soi ofan
sigs Taceeracs mater orate Teace Veo Fa | RCAC (ABA

BANA BEI) | | |

6, 3- Ba-nfasry farverqe (Semimicro Analysis)

Caria Tae HATE oat AIR metas Tecra TSA,

THTATT HIT BS Urey wes sa aay alec aaacw

CRP Oe (centrifuge) <zaqarq Sq ZH ase Bey Wa

cmb gat @ fees TAA FI GA CES WAT FF

BUMS WIA Fa za (6.4 ae Toa); waa, wape-qa, 7°5X1

cafa, (4 fata.) eae 10X1°2 cin, (8 tafe); atera (6, 10,

t

ell ce |
«| | df | 4
x B B

IU UF
& fei. fer 4 fe.fe

20 fa.ta.); Taare carseat (50, 100 fafa); Zontel caw mca

MAY AAMT FIT TCT Beer Faw ser Aloio wareroca Tag

AR AGA 6 AMMA TEM ANT! AAS Waa water For

TROT AAS FIC OAR GT THOT Ba Blens Ata That

Ga! aia, Weite ale Cee saa WW cee Wty (semi-

micro burner) aqgra Face BWI GR CSY FAA ATA Mes AS

wat aw fave A one Sra aa mee aa wis Pre Alaa

TCH UPS BI! Aad Taaw ace wMrecaiey (asbestos)

ASA Miao vale Berne (water bath) ayaara sar
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L. onctiiweu—ta-afame faces Bae RG ULE oe

Sa ey feesa se aT elem sent ASE Sm EE ATI
OM wiaacet ORCTRBE aU SCH TRC ST AACN LES ST
BAl AMMASs Ao-aigievey (hand centrifuge) aaqaqq sar

SH ATTA ORAZ BA OE TAT Cre fete oer-aceT

(75X11 oil.) Hem BI ake GA UA sts CHiete-

TH A GUT ATAAMT SRC eT SA TAL Sava Ae wv locs

amo fanats face wafers ap fafao cee (bucket) gray

ZH GA THAT CIA SAI CAA HA AC ACTETS CATA

CUCH TIA BCA CHA AA CA, MATH a acer ara ato fetes

CNR! OS AFA AT Ax Bevery (centrifugation) ; wegqrq

Carre Woncst (capillary dropper) wae Garay Ae Fa

Wi CHAT SAL VA Ay AIA alo FAG Al AT ace

CATA SSS-ATG AM BS FA MCS AH, VI ACT Acs HAA
aera cater (rubber teat) | cata ory Treat tem wa wa

CCA, SAMA west vt Hosta Cores neote wars aces feet

6°5 Toa

DleCH Ure BH (6S ae for) Aiea Ice BIN FT Fae AAC

foe tet waa fess ONS! waa tofes anrote rac TAS
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ates fara Sem war wae Aer Nica Dit Sine BATS orca TowR

THEM BAI GT GA WA IH AV LA HY ra faleoe-

AA COLE AAA THON AT! Vc a acy Aloe ATT ACF!

AAT Te ACA STAT GLA Sey AAS THC TCP LCN CATA Oa

Becwy MG MACE CTS Fa SA, MT He THAT GA ANF

fata anor Teen Gay mea =AIRSAS Sa BAI Tae TACT

bas Tree TCE MATTOS Fa SA

DACP H PSP AAT Miers (HF) Bly TAT TCH

RAS ALT OHM WA SG CUM VA, BMeatws Alas Baa

Pal AWA! |

(YI) ARCS SRSA OA TET AIA BATH LT MSA A!

(a) Ba ATH FCAT |

(X) WT BTS, BAS Teg Wy wag (corrosive) wacsq

CHPMASS ALC Ply Fa AWA! ,

Tareat ae fate creme atie ca raat Tah are-

THiareoe (6-6 ae fon) ale Towne Coal Far aa OAT ate
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INT QO-OMBiecer Be sa ACs, wea. fAiatys wos
ata Fra area Clow s

(%) Fa WIT ass GacaI @ eae aca
(4%) aber wat tree ait peas ae ele’ sat Siow aT:
TSG QE CAVA CIT AleT ees |

(%) CMA maa Ba valve HAC. Area eet frat wie
PACS ATI

(4) cect ett erey (smoothly) cay wars saw aE,
CAAT BSA VAN A MT Gace SA! Areas aface face

CAN GMAT CAFS POT GOT GA OE AL ACPA CUT WA AAT
TH AT BACT Clow aT! Te avert @ BACT Slory aries, TATA

CATA ATS CAH RGA ACG aay Beas ATT ANTS TOTEN AAI

(%) FIAT SMT BIW Bo Tiwi oer- Bite AWE Fa

Cis ATI

2. Base cette (Washing of precipitates)—qyermroa ace

TRE, ATT HIT (Hee Met) AIMS CMH AH, CH MYTH

CA CASA ACS, THA HAT TAPAS ay Saat WaT

ara Taal Od! Awe MCA ONT Gar we fos ae

WAM AT, TARA AL HAT (ATA MAT ASA) Be ry STS

TACT MATS (CATA, VTC TTT) SA, BAT AAT FA VAI

TEL SA GAS ANT CHNAG TN FAT COAT FCA (CHM VIALE) |

ara fad] Yost! Ales KA MOMMA Gay was TEs He

VAI Sas HIT GUAT AT ae BWivaTyT SA TAT AT, PHT

TATA TACT CHG AA Ws Acer AT ala HT Se Bq ATTA

FA BA CA VCP a BH Al Grrcaa Ae wat Cas Ona

FAM ALACH THC WUHAN ACH CSA FT AAMT HAA Fa

QA WATT MATS FAT MCAT FSCA Tae] WOT STRAT
Qe AT |

3. gay Serr — ay eA HAT CSS FAA So GE SLT

AAG BAL CHT ATA Cale Ses AAR Sa TA! CAAT

Bl AIH Aehesy AMA, ITNT OTNAS Care fray Ces
PA BAIN OAM PP bal-a1eT (boiling tube) aqara Fat SF! ait

arothery attaarn MSE Fat VCMT RA SECA Tip (crucible)



108 ecwiees were

(5—10 fala.) aaa Fa TAS mT! lore Gey sara aA

AAAs Cars wt Pre AeA Sa AA GAA araaeA (air bath)

wes face eal wiht Aa mia Vey FACS Aca TSP

BUSI wae! Wane twata way ase 30 fale, Tacs sib
weet 50 tafe, eA Te eM Gl ST Gea AAS

Beat faferar facetey (triangle) are aq & Tacaicra Orgy Bae

aaio alaca ator facee sis wea Areas Cae Tiere KATA.

Bey sar sa (6.7 ae Toa)! AWeerleaaa AM PaAsat TA Trew

aH aa-eceres (fume cupboard) of afeqiag AMMA FACS

2q

4. WH ARE - rarigearr (Identification of gases)—ax;

UNA BCA (CII, BSA, AHISG, ATH, aMcArTacHe

OF. TACHA) Aewa Sree Tasca ara fata Gag

sare facies ac wa ea Creat om fae sai CTT

AMSA Bey Crags wrter ala crem za (6.8 ae Toa)!

ase weacep fat ar aca wate 4 Lie. aT FA, BT

TT CA TN AT BCH HEMT AA! EBT AT, Raley Feces

wife (strip) ecaremta fase wat THe Ba A BE AT

aia aren art Sana feats caterer atte orem aH!

acne et Tee, sia orny (glass wool) weqr gena Shy Az,

fae fre srercea ae at wr Tre serera atzace

ala wae Taare HAT AA SACS aN Sere Oar Focaced



Stes wie wifers facween cathe orate 109

es w
6°8 foa

(absorption pipette) any aiercera Aca SA Aiweerte Tait

PATA AAP RATA ALT TSF Bl A-Toa CT Ut Tass &

ataracer faces sre zai SOs oom ariseaci wa Unwin

K.Cr.O; fag Se AA BA TWA!

5. 996 cae (Spot plate)—cH ety meet Brercer HIT Bupa teat
FTA TSCA ALGAT VA! GS HAAG BETPa let Cameras

TRIG TRIS mw CII A aS HAT @ Taeras fahren wah. Fa

Sql ALTASs THSATCA AOA FATA GAT FMCETH ETT
FMM FA BA!

6. fare, fatwa sine (Spot test paper)—aay, Tena ae a-

fame sre ar wat ei Whatman No. 120 qeat Baa

eta Ber AIMes A FA BA! Beareiy wz, fawTs

BSAA Ga AilT BACH CHIT BAGS AGS ACA AT, GH PACA

ap seta Taw, Cort SF!



AST] ARayyz

weary AAA wigs Taceracy Mahe METS

(Experimental Technique of Quantitative Analysis)

7,1. tacmias wen (The analytical balance)tapartas TARA-

Taras FE GT AST TST TH AWA aS Was 14,

SMS WA @ Awa IA WACK MSIF AAT AAA ATF

VIA VEN AHS! BWC AAT LATA Gel AEA AA, Vee

CMA WAT MAS Ay wrrd @ Aaron (Sensitivity) |

tanaiae ware AAT 200 an @ Hata 1 fate any METI:

TT TTL :

BA WLS HAN Zhe ase WHS Woe Gore Aes AI-

Bins HG (lever) sao gra foe Tey Hae, a, Teer SSAA asiv

wa-ucat (knife edge) Gq -eaiorel & HIN FATT BS
ATT SAM WF MS F, 1, Torey MAA HW aANAA GrT

Wib weno (scale-pan) aero BAe Acs |

. di,

2

= we NY

M, . Mo

, q
"F, Fe

x

71 tor |

Tel Sa Aaiecsa wen-oma Mi wraq ae aM FA; SA

face (pointer), a, watace wat aati face wrace Taine

SRT TAS LT Vaiss Ee ANE aeeTat Me

(bodies of known mass) IIT ACI

ATANIHATH VTA STA |



mtorr wma sire frcwey sete refs o_~ul

aac Fim fanre aa (force)

- i sf TIALS eT |

di=sy way

= 77 WAS

CRE A’ Sey SAT CANA Te Ta,
wey di= de wae Fi = Foe

fey oa Sia TNA AA Wat

F, = Mig (6.22)

oa Fo = Mog (6.23)
QU I= MANS Hie FAT

arora zee fe Fi oae Fo ary 48 wena ay Gera (true
weights) | Tar

F, M M“Mae M (6.24)

Bee AM GTA Gr Boy STAT (mass) ANALMSS Tae

Het WEA ST 2-a Gag frocmter aa Cacalas TARA UAT

CHT MMIC WAI Wea wa fara sia, ea fea sia aT

7, 2. gate tacatas Gera ois faaar—asil oeiine CacHiae

waa ala wa WA eR BT (72 ae foal asl Ter

airs WSS Tee aTSins WGI we Bates (agate) afew

Ferret STAT OST ANAT VHT OCS CA SAAT Fee

aCe | war sae feat 2 OA WT MAT a MO

Coq ass Gelewes ace! ate AMT WS TAT

CAMA ws ars Use w fb wes coat MPSS WTA

ace! oS aos saea wit aenaa we wie gene

MTA ACT! TABTATG GTS WS TS-HeACHA TANT MTTPSS BH TATCAA

Borg Veet NCH TT RAT ALTA PICT ME GAA TAA

tsa furs Serer (vertical) era ace Ye AR

Saad Fa fa eCeA Abr rate enews (pillar) smeror BA,

wf (horizontal) ora sais weit FH arate (scale) orm

TTS OE ORR GAMO AAGins VRPUTA BE faoLios aT
Comin S| HASASRY feats wT TET YeMe ATEINe
ea SH rete RCACE FRAT CENT RH OTC MEH ALATA TY



WZ 0 teenies oo

yy

7°2 fon

SATIVA AR AIT wes Ca aaa oats Putas cece

AIR | STAT CHEM SCC MATRIC AUNTS HS AACA
CAMAAS GN Was ta sa acs—(1) Bunge (azoq) wax

(2) Sartorius (mTacortaara) |

aor Ses was Saew 100fs arena fawe wae 5 TH a.
wiaata (rider) sare 10 fata aneaa sy eta TIM RF |

UALS wea eee A ANA BAN ATI UAT aS

AMATSS SAAT Magy cae wwe fais Tayo eacrtq ca Sa

VOSA! TNCs Tos CAT BIA MNT Woy Asie AA,

MSM G UH! GF MSMUT Wes (carrier) wey WcwA

TRC ACMA GAMOGA CH CHa THIRST Mey GT Atay AA!

Wa wraceg (centre of gravity) afacy acatwer (sensitivity)

Tor Sat Tay Sepes racy Gara Tareas Alcea asi Calo eat

AIS MG! Pec 42 anere wie Taaaeat me ee

ok =a Frenem troterare smi owe fence TCH STAT
OR FARTS GSTS FA Az

HAPS BAST ATT CHT BET ATT GA (true mass)

TIN AA WIG AAT GAN BA, HATA ST TM AMT A AT!

TIALS CT FA MS SAT TAPS TEKS

ASPOA GAGA FAI AHN AA A, wraa Tecane Fa ATH

OFS GI NS, VA AA!



ca - ere WUC. ites facweee orate rete 113,

PT TY Be ea (AGT) Beene aA wae CesT
WG AO AAMT ATH Bes caecer rq cacy sez

TSR Fa Vow, AE waa Br HCA A ACH AT aR
SUA ACIS “he BT ATT Past WLKy WM AW aR
ARN OR CUNT CIE AVA Qi Ae GT feasts
TA, SIT GIG @ Gera orewa Tree freer carecsaq Sora frag

MF Oe Bea HANA FAS ACS ATT faery aar oG
tory WT WA saa aA oe, Gfaew cHeseria ato atincr
CFT FA AR OA GU 6 Tne fat ae Baa bo

MCS MNF I

trataies eTat oar sat were face sre
ATNCN ACTS

(F) Yer TLS Aer OR OFF PY TAT GAT WA TTA gs

QF |

(1) Gar Bans serat aq Gee Ce HT GATS Tens

BASITS VAAMT ECT SNA |

(1) Bat AcaMt Bq Bete 0-1 fron, wea earaa ness fara ey

FAC | |
7, 3. aerate wera acairer (Sensitivity of the chemical

balance) —avaq FI, GA MC ATT CHIT STA, W, AM Ae, AA

CT BA Gauls Asa cacy a corer faye VA; Gt

ware aicatrer aca 285% | opener cont wra (areraewe 1 faa.)
WwW

BINT UA CRIS CITT CoAT BOT THe AAAS CHC ALAS
AACS CATA Ger ones 1 faa. orncen TAM AMPA Cas

TATA BS ITA ACA CHT

Sat Aare Gaewa Caeata (4) Aalst, Pencews

earn (W) arormnies. GIMeUT Geer far, (point of

support) are wren MAAS CHa Ta (bh) THORS! SRT

CHIT CICS ACA

tan @ = da (6.25)
w Wh

CAA ALAS SA Thar ACY Wey Ma FACS AMF!

g
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7, 4. ema (Weights) wag OTM GAA ART CI PEA Sa

qT ea fos sig CaN Sopa fet eee Scay (mass) qry_ acer

ZA oF Ma Sead Hales Ae BA Se Bey AAT
faery fray Srerst ATO AMT ay Broa ties clas wales
(International Metric System) ea eae aAlaTIN Sa AAI

amt sacra wat fete som wroutios Tecra wits!

4° cH. Daery 1000 aay Tees ATA AM GREAT BWioATT-S AGATA

AXA ASA SACS (Mass) 1887 was HAH BSR iSs ea

@ fant werqq (International Bureau of Weights and

Measures) opoaTiog Teceraaa wins TEA IVT FCAT!
Brava cacey National Physical Laboratory (N.P.L), Delhi-7e

AT etre Bors (calibrate) say aq

GPSHISS TRMAMCIT ALS SLIT OF SMLF OF ary (gram)

TT VA AR WHA SCAT Fs (unit) fancy aH SM Al Ba-

TASCA SIT BA VAM We BCA CABS WHS Heyy Vay om

(AAA) TSE FA ACHE!

OBS AMA ew TH (7,3. ae Tor) TATE oF We eae

(AGATAT) ees areT Ae—100, 50, 20, 20, 10, 5, 2, 2, 1, age

fafar ancy aje—D00, 200, 200, 100, 50, 20, 20,10 wae watt

weg wit weal (rider) 1 aw ace 100 ary eam fer

Ke wT) Ta Tr Sons Hey Tacser-cHTlaaT AFA ATS "AAT

wears: teat Ba) Uebrs eoariey Tete l gy aw FT

GATTI WGI, WMora-AaowT, crew, Zonie me Wey

“RTA MG al Coal SA! Gs emia Fete aro Ther re

FM VISS AX, Coa MH are Toaora (forcep) wraray -aaqnrolaqs

PAS Bl

7, 5. traa waters saaeay (Weighing by the method of

SWINZS) THT TPE GAMA CHT BANA AL GATT Worse Ge

foal OCS TA! ASCAT Fe, MAH Bars @ Was TNS
Te wa Taeeq Abed as areee sai fac ue ale

MATA LY AIT AOS CORA APLAIS WT MIS TACT Aes,

TRA Yrs wrens ME LT al Be ST AM A, TACT

TTA FT AAA ST Sa Al Wiens arate —oneey
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7:8 Toa

AUOSS CHA SA WT YATPVF Bere Atos CI Woes

PAA Tey AST ATA AMT THA! GAIA Gece casa

ATR [IAT HIP AT CACT ATT TSA GH Mica (CHUAN) |eert
PATA VOCS AA TA AR Vit HCH GEN Alea (CPA) eaA-

aT, Altova (systematic) Bap IAT ZAI Benraca

Uae eet SMM AW AAA Ne BTS 6 Berna

CALI BCA CHAT ATL AMT BoA CCH Mey Cl Ges

CRT CHAT cacs foxes maces facr Uraiecsa Bereica arew

Al CAAT GA CNS AAT Gey OB, Te Br OT A
Tacn ures cata face are! aie ea TET CECH St AA GACT

P HALT ALA GA ATS | PT Soret TACHA GTM ATA ZH,

Tare alt Gay POA CMH AA ACL A, GAT LY ewe

DHA MCF HA GA CCF AAS T ALF Sway Vite GMNCAT

Bq eters aliwara arahke wires am ear @ fate aT

Ca CAC HA GMC ACA TATA BTCA AMAT ATCT |

ATOR TAB ee 10 Tra. wae BA Fa TA! Sante



M6 Re arfiees aereT

RLF Skea Ace Ae UA Ae few Al Beane

SiS Ta wear Cm spa weeks cacy Lae

OT NETS Ba Ta OU AA Tela Rane wee

Ce A FACS TH, OTIC GCA es aracer facreey Taser

MAS TOCRT CURTTS FARIS MTT MAAS TARASIA CHCA |

OR SA CHAT ANAT Acer Secs Tay Pay: cacy Via-
THCFA GHC OTN CAAA WT G BCAA BPM Aw

TRS SA BART VPN CLS TT BAT Mesa WA

CA FA Al CANA, ACT Gea STAT aie merren mew Goa

ONCE CA UT sa aca 60 X 0-0001 weay 0°0050 sat

HUST TAT AH, Tce Gera wat Aeancy 0-0001 -aqay seq SaceT

GALA We MSA AH! GATS ACoaar Bee ATA

‘means 0-0002 varar on BACT GATT TA AT aTS MTSRT

aH |

ee Bt

ome Coreia-tarecaa (weighing bottle) acy fara ea Sa Sab

COAST ZT PT Bs fat AT Mee CHEAT VFI CAD

BUSA CMSA! AMT AAP KAM VTA AKL CHea-awSet

MIPSC] Gt Fal AI; wMarxa Hae vila Tasso CHT

CAAT AH (VKAA AHS WAS FA) VMAS Ba BA ae

OAT VAMOS 5. AL CSea-oat ASPSy SHA Fa BA!

em eer @ feote eecra maar coe eT am foe eS otf

TIBTAS Go MAC HGR ACHE |

7,6. ema aca sy (Errors in weighing) _Sratatas sac

OT AT cee

(1) oth PE TRA Ga FAT TT PS GAA MAA GPa

TIS AY QVC,

(2) waTeUs Cat RIT WATT HS OMT AMAT AT ACA,

(3) ee ita ae ASA TASCA COCA MAT SIS Bee AAT
aque (buoyancy of the air) afae wer,

aqeT (buoyancy of the all) WTS BC, OA

(4) (8) emrancia aloo xc I
7, 7. Sm Ay 0 TRUE) Scherer @ STEER RIE EOE ORT
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HPF FA GY Oa TAG STS oT FATE eiGTeT Wa FAT Oe
aiwpiae (counterpoised) @ AACE esi aT, AR a7
ara MAAS HAT Ge AT BA °
(%) FT HST Milas FE alae CsA Sa Fe AN

Uibw | :

(51) feels Bre GETS @ eTITG CaM Bore Foor TAT
ae Urensa faoniat tH erect He oes alerted

TIFT "ITA VPs AVM Clow |

(T) CHA TBP CSY Sas HA Got FAG ACT THHIVCS Bercy GA

CRSA SG BUG BA, CAMA CH FACS VA! Aas Gay

FIT NT CHTascA (desiccator) qefors cacy 380 cers 40

Taiae Bore SaAe CM Tra SA

(6) CH AAS TH Pe wae AAAs eM Ciow aT! BA

COALS, WW Taw Ws, Bes Gay Tory waa Tay east

FUG BAl Ste, Vaal ae GesaT me’ Tele coa-

Cael Tac etre Fat Ciow |

(BD) GOT PY ANT Vee AA CHT FH GA Gorey PNA CHCA

TM GioSe AAI

7, 8 want «ata feciqs Aste oT ‘aiute
ATP HINC BU LCT GPA AKA 6 AH] BIA Bay AWA

BA MH! CAA AAT OBIE BET ACT CET Far Aes:
(s) crreraeita gen (Aperiodic balance)—qaaae Ya ete

FACS AMTATSS ATT CTT SCT) MET AIC VAST ety FAT

TA CHAAR IY CUT! CALI GA AL MASS Facet

AR HOY ANAT AAT (Aq 10-15 cacy) Hennessy celery Ts

Pa Bq (air-damping), form wor fearria aces Pasa walter

QOS FH AA AT

(A) as-namgg yer (Single pan balance)—ayTaq 7.2 TSF

WA Wok Ber Ba, wa ewaafer sea-laatae (knob
controlled) wae feura acs! watt STS-wiapiicne FT a

FTLOY Biss miata (scale) meray earns wa ialawz

Pa BHI



18 | | erwies at

7, 9. et pantie

(%) wareerra (Desiccator)—rs OAR HM FY MAF

“Feel AT SHA OTE AL ST Ml GSS ALTA CNAATATICAT

wit Oren. sar (7,4. ae fom) eeteacr aay Cresetcaa aor

orot faameretat (dehydrating agent) ay, cay WAH FIA

BA CAAA 6 Aca MOT ALATA FIG Stele CAca Tau-
AF G8 TIS AAT WPM AMY MCAT AT STS ATM SA CHF

Ne FE OM FATT SY GL LF TALIA SG Faq Say

POCA SHA CHAT CMM MATT ATT SAI AT AAG AA, CA

TST HAM AW py (vapour pressure) aly Taal Tor

SA AT SI VCS ST ST SAT a Was Ge Tras ly

AA OUTST AB FA APS] ACF AT

cotlers Taceracat s.f5 (crucible) opur saa Gay CNasATa

‘MA Fa Bat Caw wey alors ees as falas ser Tara

ALAA SCE AAT SA S—1O CHP ACA HUIS VIPAT TH BA

We Tl MATA Btw WA, Ges AA Ace Aew Www

ca, Saar 5—10 OSG GOP FA BA! ASA Jory AY

OTIS VISA TH Fa Clow) Slvswwey CYS VI ay msaeet

MAA GAA, OUTTA OCF ICT eR TAMA ET BTA

WIS Gey ACA OT aca foaca sexraq wie sat wears 30

ware 40 -TaaC TET OTTITA QTSCT MA PRINCTA CES ACH

AA AiG CMAP CUS CAA FATA ATA OMAPACAT OFA AW-

Hea tea ea FAN BE, TST SPS WAM OMAP TA
QI AVA Tey Alors AMT TSH caret Tees As



were waa sites facwr orate rete 119

(9) WT enwerna (Vacuum desiccator) aera UTIBT-

MCAT TS, OCI OTFANA ACY HIPAT Glo Boa ACT ATCA
ANF OTMS-HTenS MNT AI & aceta TAT Trea OTA

TORIA A, TA SA THOM Sat Bey AA sles way

creat Sarat Creare MERCH CRM FAS ATMA OMRATH ARTA
Fa ZI

(1) Seba wretay ome (Glass vessels)—syige Taceraces, ecaH

(pyrex) Bicoa Wa (AM, MPRA, Sot) WI Fae Set

Al Tasca Mew, Tins BIS 6 oem ahaa Baw

PI-POSA A-SI MAAR FCA Ml BWIA Pac FT csr

SHIA NAAR AKA NA Ae GS TANT Tea Bains

(corning) Bor A ALA WIAS BH ACF |

alaTq—250, 400 @ 500 Tafa. HASTA WAR Fa BA GUA!

(spout) alsa Tala Fa Cibo |

“egq_aT (conical flask)—250 @ 500 fala. Oecd A4aIt

eq 2H!

wa —60° cae SoM Teas! Ties Taoetacs 5:5, 7 aay

9 OTN. BPRS FAA WA Sal CI ACF AAG Sto Fara

Sy CA TWAS BS (measuring flask) Tage merqTrotas

PUT Bey CRG AUT PIT CHIT GACT |

(q) MATA MG (Porcelain vessels)—arqgyq xq Cay

wae Me TAH Per SAI Gey MCAT CAA Ma Tacs Grcarat t

AT, PAP ACT BHA CCH MCAS A WHA CALS WTO TMT

SPY ACHAT eT CLS A Mea GAT ASA BCA WACATYS BTS t

mies faocract Bare Gey wa Sales Faq a OTT

Tb MT WS VA MH ATT Aa Sioq we Gay Fas

We al WQS Bl GA AT Fy Gee GoHwory (1200° cH.) ABs

TIA FISTS BCE | CHET HART TATA ACH HHT BTS FAT

aa ATI |
(6) faterera ona (Silica vessels)sqg 9. BR TZ ACAA

ATS BAL Bw HAT WT PT OAL HASAGA AAPM WIGS

RH MP AAA AA CN aT SOs Ala Gees

(B) QATAR BT MSA GIA Hearse (heat shock) cay Bary TSE.



120 2. Reefs ater

| ret, («) Rkeanize wine ame Goon wranive eis
ergt Aenwies ea oTiACT WES BA AT MAR (1) MACA-
Aa ety (fusion) apex aca als MN GOTH Ok AA A

THIS TST CMT! SA SOP VALTaeTe Gices (F) Baya

ome’ TAH Ble FA AA AT, (A) AATAT PCA COC ant Oe

OR (A) TAT SG SOT SRS CIMT ATA ATCA

taterara a,ip 1500° cH. maRS SIA AQ FACS AA aaa
TT BT OUI BCA, Ste AHA Tiba col Tle sib

BCPA SPA BCH CT AIS |

(5) enone malaise enieacra ere TT oe (aro
CA.) OAR BA HSH VT fasTA aes Boifeaters fatsra eres t

VecwIaias oinS fara Ser Sara wTA anioaAa Tio GATa-

Bal Tes BATA sata fea, Blo Faw As ATL TePv

BIA Alanigera (heat conduction) qy Gry AN WAT @ SPT

PI AAI alvacasa Flo VS AAT Alay BertA se

CNA FCA | |

araayrey (Precautions) 3—(1) say qnpa Aeon cacy BiTe-

TA. Tio Gay Fa Siow aa Wrest ora Bean Talat

TRBCTA GA THCY VSY FRG BAI

(2) say ose ate Terenas aT eniory MSS SH, CHAT Bes-

corerg Ras Fee eNTEATA Telos Tce Gee Pete SITES Fa

Cine aT!

(3) mae oma a CrPatero Bias ebay wa FAI

(8) face mre—onivar mAMee seat oT TAcecet afb

WIR Fa Syl Tawa sera Tatas acy HAG TwnKSlAw

Al were TACHA Alb GA BLT WIA Fa TA AT

(SF) Brecivesa MAAC TIC GAS sacNa APTTOCHA MA *TEAT

Hl RAwHias VAG wer far ser saa ay wfoacas

AHA ATS OQ, les WAM TSMC CIT! AleleMay ay Bay

COAT ALCav, Alea HSrS (resin column), Sota BIH Cacaas

AHTACTA CHC SATS ATCC |

arent Geer viata Sees wT ST UIE; ATATAT
arias FASS, Se, 1 WS, uP Becwsias Onin, wn



wters wren etfs facwece orate wets 1a

‘tecuiee OMNAV, NY TAQ VAG, ae, tertiary
UMA aR A Tas oN wT aaa mero sy art

CFIA TT MAHI AP VMAS Alera Sreraqy Ber waze Cay As

tera MIC Tact SI PAT AA ATI

%, 10. Gernta wants (Heateng apparatus) .

(=) wis (Burners)—pycs tare Prey Cee sara way Tater

AAAI AIA BIalA FA BA Gera we acta. (Bunsen) ¢

casta (Meker) miter arr Garant steers aqforw 850—

1000° oH. Ua @ AoA Tove 700—800° oH. UK ZACH

WICAA ARG CSS FA AWN! STA Ciera ARK WMA ay,

CPTT OAM COT AH—eMioaay Bio (900—1200° 7H.) wae

AAA I FT15 (800—-900° 7.) I

(2%) Stee-ogrt (Electric furnace)— ortega gy TACT

BAT CUBA TIA VPP STWe-S Ala WIR CMT Saag wiye

SAS Vrgiwe wat (muffle furnace) cqqt qaqe ZAI IA-

TA PACA WS AT AT A THAT Sat WA! ACTH Gy 1200°

CH. BC AACA ATT I

(1) Br 1 @ aera we (water bath and sand bath) —sesy

Ot CSY FAT Gay ale Wa Fa SA! Tiss Taceraces

HATS A Plo Ty FAA Say, Grey Bo Whose Tass

farievacra way (digestion), Senty acter aria ASIF

Sa SHI

(q) waI-Stem (Hot plate)—ofycod ARK CEY Fal BA wa

WMATA BUCH-AS eT Aq! 100° carp 450° cH. WATS SIA

POH TMA AT SRM ACA NCAT BRM ARTES ACR ATP

Fa WA

(8) a-bNt (Air oven)—aTeTAqwes 110° cate 180° cH. SICA

CSU FAA Gay Olea AIT SA SA Bercy HT Magy SHS Tal

CSU BA BA! ACMA Bas STA-aTAe (thermostat) afar

win fra Sa STl BACT ae Bea Bast wn aw

RCA SS Hiieaws ASM VIM Fal Clow aT Aeraws Tes-

crm ee CR AE PAS ren PTET SH aafet
Waa Sa ZAI



WaHSias — TES (Technique of volumetric analysis)
% 1. Greta ase (unit of volume)—4° GH, Sra BOTA

GAY SH HAAS CMT wT MPH | ATTA HTT aw Teco
(CULA AP ee) AeA MAScs Br ZA as Tawa

Altre) | oe faoraa oF Te Sk UF SIF TT BA OF

fatatera (millilitre) ace fa. fer. oe orotatra 27a,

SPY G CHS WAT APG TFA TASS TN VI AF Tq THlv-

fatra (cubic centimetre); awa os faiale e as WW

CAvavIaa TCH THR Mes CLS AA, ATS CHA MIA WAZ

AM (ANS PY SP CICA TPT GIN) aR aiase Taretact aa-

Atala (limits of error) away cecs AA as fall e as I

CACTI AT AT APTHICS TACTS APT IAT ASP T FAT ATH S
1000 fsy.fe7, = 1000-028 qq cafeiacra

QF ASH SAGAS AAT. GEE. ASH BAT BTL GAMA Ace

CAST AAS T Al Cle BUA ALAA NCA MASI Ace

CITA CTY AB WRT! Aidt: 20° oH. Baqr 25° cH,

SMMAT VAST Carl acs t

7,12. sroa mente aireni—ae SAS FATT CA MATT

APASPTA Al MPC MAFIA BCA CASA ACHAT | ATAPHA Bara Say

THC CHUNG ee sine Site (NaeCr,O, + HeSO.) aqarq

PA GH ACH! AT ST Ia VT CHT CHIT Ge Ay Aad

NCH CICA AT ACH, GACT VAS AA Maly Alaa Bal

7,13. aye art (Measuring flask)—ayantts (pear)

WBC CUASA G AA ve Tah Breer a (7°45 Ae Toa)!

TAT BCA TATA ATA OA TA TH MCP ATT MTA ATT Mea

FRAO BIANCA GET ATS HIT CUMS BA QS aH MIA

este Tatas wre (20° cH. Bea 25° O.) & Bala Macs

a THM BAL ALA A ATT WAT CHT BAT FAS SIS

TAA BP AAU OIG THA SAGA MER MA! CHIT ClO Fea

OY HATH OCS A SIT BAC IT Tow BAST

(meniscus) acqy sop -cayy (tangent) Coat scare! TCA

ANS UM cacy iS AH PACS ACI, TEAM AT-ay (parallax-

QITOr) EUS AKT! AMAT BAoias Taceeracy 250 fa-fer., 500



eter wren mise face cater nets = 198

fafa. ae 1000 fae, SHOR SMe Ket eet oeES
RA ACF | he

4
. renee)

7.5 for

% 14. aya (Buretie)_tairur ata uenigo aT Fa

ae Sa Coat (7-6 ae fea SI AeA AMA Gemeige Geer wa

AMIS AIT LCT AACA Alcoa TeMy Ha, Ae TaMAT1a,@ (Stop-
cock)! @% Taalt Til MT Be Bowe VeAy cAMAT

SPM TS FACT ACACG AT BAT cas cans cetim ate wT

ARTA ALAA MAT wPOT 25 afer. seat 50 fafa. zcr ace

OR Worse OF fafa, MASA ATT TT SIT SIT Fa acs

Wl PTA FT FT WAS Bite Awe eer Wea

TAA ALGAT ATI

corm FOSS HR Tad Ste waTA voce’ ortaeaTA aIEABTS &
Tale. & war "aa ace Tw SA AME ac A a SA

WA CAGA AA GA HAG CHC CHEAT BA! BAT RAAT CHAT

WA ATH ACS BI CAN Acatba Towraa aoe Tey Pf BAC

FH HCH! CAAT CATT TH CACA WL ALATG wat TAT

Oho Bal AA AL CATA T ALT Alcoa TROT AST Ala BAT M1

PM At PAI PH AMS BCI Clg ACA CBT ORO TACT

MBCA TA, OCF AT LTH! AM TCH MCF GACT GCF HA A Fat

WARS BH SMS FA ACT AT OF AT CHAT HA BA ALCAV

Pas wat CHCA CHS BTS ATH CHC SACS LA ACG TCAs

Sa AIT BIT KAT Owe Ve oCA Hey Soper CAT COAT Beat



12% facwias wera

CHO CHO COC CRGRT TAL CAT OT BAC BND ATSA

AY CH Hit Fong Ta Cea Bae CS Ic Ae TAS aR

‘faster VAMC ATA a ee HAAS Aa AAA STS
BCH CTSA STI AMY ST OAS AIA WI LIT GSNCAT Sea aACy

ACT ASMA Weave Slo Pasa AH VA A! Brey Aq cancer

HON ALT AMT BT SCT MLA MSS ST WAS LOT AT

—

25 25 tydipgiliptgili pia
(*) (4)

7.6 foo

Clow Ber Sala A Ayese-sTala MAD Aca Gataera

(vertical) great ax, Carat aitoa Tacs ACHE SH CICYT VrvTSa

CY BAT Sipe |

AAS THAT Crores Taran, SAT Hey CMMTICS TN TC
weeaty (vaseline) arava aati Schellbach ayzacva fore

THUS LSS SA AA ACCA MIT ACH, BMA Gla Vw AMT Acer

AAA MFI AIT MS BATA Al Say | MACs Aca Coat

. BF |

, 15. Torn (pipette) —forers W ARCAA ATCA AAs
im ATAT BW FeraTraaT Toc (transfer pipette) , -
(2) seoefge Toros (graduated pipette) |

MATTPSAT TACHLGA TAP LB % A, MCF, SH F,

2 its- ww



I

MC HG AA, BCA AT AMAT NCE Socay AA. ACCS ET Aa
re-set (Suction tube) age ator Aa, ACH AT VA aTACTA-
am (delivery tube) afaena-acra ater wer ceceq (jet):

WS QCM MICA Al Wel car Arey GAA ONsa-aeey sis

WIA CATS Fa Ce (7.6 ae Tor x)t 50, 95, 10 Fonte fafa.

aay ware fats sermodr forms Aer MA AH! waste

Pre A cea este Tale US BAT CIC GTR

BAS AA! Tale GAS BAT Cena aay fates erat sper

Tapes focare Wear Far BA lt

Bemise Tact cea wea ose foc =e Tafer

MASA HAT CHSA TCS Mica, FAT Veeneiae Tow aAcacvr

TS TAlerors STS Geniss For ae Aa Coat (7.6 ae for

A)! TA VMAS Wey HGS CCT SAA ACA TT GIy
MWcAe BIA FA TA, HA TACT OAS AI CHATS] ACF

Tal Bre be SIA Bemige Tre BA Fa Sat

THAT BIA Bara AIA WalasTa Toca aes Tale way ee

wl TAS SAI 4 Berle Barat Gey Pacaces TH HMMKS ACTA ACT

Taal Crat-aceart ae Teer Mer ata wat coor TS ZA aR

CAAT TY SHAT Breieay ar TANIA A TH WA AIT

ace fatter aca foconcs Oaelas Sa BAL USS Bera

Saat (Mea) Atacr Tce w-AcST See Aa Prices oria-

MICA CMA VA ACS Wer laa fooray Bey HP WIT AA Sewers

aa Tea tl aang foray Caer a WO WA

mfronr-acera Tey THT CAA BCA CHC CHOR SA Meta Tocrces

fay ane fatess (QeS) BACT NCAT TACT TAT THe a BAT COC

TGA BA ICG CUI-ACT CAMS FAT MICA cave 2 CHa. Org

HAAS A HAT GS WA OA BCI WS GSAT Aa TY WH BA

way aww faces fale Sa aA! SAA wast Alar VA

Carsors Tocaecy AM TA OAL SHAT ATT Wey MT BEA CTA

Arrows wat eta sl a wT MAS QTC AIA Hay Bs

Me 2 WIT FAC SpE Ace Feta Coat STI at

fates ona force ecw wat Mine-aceTA sey Tree Coe CORT

Sql fococoy SST Mar COT few HAN acy 20 cece 40



CUPS! wt sera oe om ace caer foceeion ‘crerete
a cat Cra Son ara facets Ser face cea face aa

TCHR TSH TY Cs Cet wat TKS TN, ORS GANeTA

Sone Cad RA TCH QA TS, BAT AP Wrasse Trcricvg
MAT PTS Flees. sat (calibrate) gaaveg

Wolters fareree orgie (Technique of gravimetric analysis) —

OMNASiAs G Coase Gor asa Taroracy cl Asay Wet

(common) yyonts BWIA Fa BA Sera TATA @ AAT Wal

VI GAA Been Balai cedars cols faecracar

APH HIPS MASA ACT ACH AMC, MA, SHAS SICA ATA

Pq AAI

corae Taceracy Tae eerie Tareas oar Fat

BAS CB) HATHA, (AT) VBA, (1) MATH CATS GA (FT) BAeerHPri

SFE, SAMY AAR SHAPAT |

7, 16. Sasewpae (Precipitation) — secant Ga MOTT

CWNCH VCTGA FAT BAS (AS Ges, 6.2) means Masts

WIA BAe BGA SSCA VATHPay CHa aT ae foc Bey

UCIT MA eras (precipitant) ytcq yica alecaa MA

QI FAY ALWHY AGS ACS VI aA! Beecwy Pag cq Areas

AT Wte BHP CHT VAecHy TAMA rae TA Ta Byerspey

soca feat afatse wtotae (moderate excess) gyscHAs

CPC CSS | WW TY CAAT MN FATA TA @ TARTRATE

SIA Gay CSc Ba TA!

7,17. gteq (Filtration) 9% afema AR BETPacs BAs-

way (mother liquor) a7w WAPOA WAP FA Bl MAF FATA

ATT TH AAS AI CI STH Ae Eley (Filtering medium)

HOvacy HIS Bl Rlsia Tons Baa Aas Waa

aa aies (1) afae ate aioe, (2) Tama asbestos xoqare
wlea 34 (filter mat), age (3) 7 faqecs w15 (sintered

bed crucible) |

waa srre—secac. aeios Gea Tres aca Te saad Bieis

Aa SA ACI! wana, Vio (gelatinous) gece sa, Gea

BAUTHATH CHSC SITISS Saws war wiles alo Breer Waa



wterr wiacry arize farweet cater rete 127

em aa are) 9 orig, wae 11 ais. em ornea mise
\iey Trove ATTA HAT TICT DAA FA AA Tae Ele Bree
SIGS BAHT CIT ee Was sy sys 11 opin. ae wae

GIST BOCA SOIT et FIAT 0-0001 areaq cot Tem Vise
TT AH CMT SA CAC GMI eta BTS A CTA eat

Benge am Trew acai fer seat fen (degree of

porosity) sifae alga sre teal sar al cereal farce

Cid aT @ Ase faery: ear «cy, “Whatman” xia
BAT CE FA GT) PHOT UISlor BCH way What-

man no. 42 gis ST BI FA VA! TAMA MCAT Tee

CHCNa Bey Whatman no. 41 azar ofert @ Tae MAT Be-

Cacia aay Whatman no. 40 giga sine age zal Elsa

TCT TAMA BALA Bigcaa alo art Tea Fea

POH Woy 60°-g Berrie wepE oes 15 He. TT THULE

WIA VISA SIF LW WHY FAS MCT! MCAT Bloat SIE seKTAT

2 SICA OR SAMA TASCA Sl FACS BA OAT Sle oIsSna

TUN Bt AS for Cle wales acs, as cle wry Tees ee

axe 60° cary TaPrE ep Coat SA GAA AP BHT NASH

ANSS GT QM Ceponrd Tetra secs nH arerd ory

THOS SA ACG Bigg BAF @ PLAT TM A THA A ANSI

QJ APM BCAA UAT BAL acyl ay WeIelory

QBle TAMU AoA Aeicaa Gast vtea wha oaterd area Sat

Ty Bicacera Fu Alte w*iawo, (filtrate) yaqrq Gay ary

HAST TAA MT ACT HO STI AIG SOMOS CAAA

WPT Lisl Bocrg ee Tor Cle Betsy Toy SrA eet Tee-

CEH AL BIT ACS AN AR PH) ACW SA CAN CHAT Tea Cler

Rees Gas wie oe (7-7 ae fon) elena wa @ alta

WH BATS WALT CIT HAT “AAT VTS a AN; Wace Orala-

CH HAMS SP srocera Grrr wee aw 5—10 fata. Ao aw =A t

ain steraa Sacre foe, ATH SOT CF, SAT BHTVIC

Tiara pet Soa cacy Teale BIS Ba eA iow aA

CHINA ATLA WACOPAS LON BAA Cra coy Gace Vat

© Awe By THe, MATH STS CAT MCA CLT ACH SRC



128 Cecuias wrnia

RUHR Ma AM UAT MSU ER FICE MG OTE SEVEN (Police.

man) Wee Tae 2H! |

ulea ae (Filter pulp) eather @ aren feed exaceet aera
ahey srrcera fealert Io PH Bea CHA, CHET A Bcwy Tos-

ORT TETE LH ema Gay Dittrich (1904) geyq gigaq yu

aaa aaa alsa wo Cort Sa ey OTST ase MAT RITCA

7.7 lear

Rea Aree Coal ses facw meas Tas Blon Brrr Acq cae

Tare ww sea few we aH, SAA sie Re Forlco TA

mee Set are Tear Pra aca cence alone Bere suse

SPT CHT Bees Acer fates aca ae Tale TROT a BrAe-

MAS BATS AT! AlaMT TS Bisa TU Tay Beasley acer

fos aioe wee Tice creat Sa, STANT TCH TECH

(ISA AAI

wiea-sa—alecaa are F. A. Gooch (1878) geq Tera

asbestos >orag Rlea-TIA WIA Bea Tota Alex wivary

Tiba Garret asbestos seq faleca alea-aa Coal Fert!

oT Ale MAIN @ fries IloaA MOT Blsa-TI COAT BAT

zq1 Gooch-g am Wa oF WAC BIRT AACE TM -T,16
(Gooch crucible) 27 | | :

“af sna anda acc C-E. Munroesy a eee
nacat aie (Munroe crucible) agai .



wees UNC wie fret Tate ote ae 129:

SRC THER FOR CN cater Fetige SOOM at Eo
(alsa aerert oraaet aac OER Fe) I

at Aw fer ware sis (Sintered bed crucible) cH

et & oe oq Tamy 1, 2, 8 aa 4 ARcsios AMT ATA

ert Sq Set 1, 2, 8 age aay orator fenriem arr sue
qerecay 100—120j4 (micron),* 40—50p, 20—30p wae 5—10y |

450 Dileq Ilo Fa Mead STE Rlaca VCH SAacTT

te Say KE for alo MANA MISA VCH SA AAS SAI

merase: 50 fa.fer. ara aTeT HHT Tis AIR Fa AT MCT |

arpa sintered bed a-fsq Somfact amg: (1) HF opfav
OA CB @ MNP BAF AG Bayes AAAs TASAF CH WS FA

at; (2) 100—150° cH. wey mse aca TAT eareT PRIA BAT

woq aH; (3) mace masa FAT TA

for xara sintered bed s-f5 seat ars (S) Brea, (4) TAla-

STA HAR (A) MAMUAT! GUA MIB LA aie COala eT I

faterat eae omaata fo 1000° cm. wae Cay Fa BA!

ARTA BUCA Tloce 200° cH. wierg cat SY Fa Clow ATI

AHA Tio’ eta xs Sey FAS BH, AGA CW Wea

PON MCE! WARM CS SS BT nine Tata sp Sar
Tei Gat ZAI

OOH AL AAT BIPMA AC CATA com Stas wecEeren
ore toa fanart we aca cas Tear ate cam ACHE SF
ware sintered bed a-f5 TAA Al BA VN CATA CVTH CAAT

Siow. erat sintered bed fs ofaser Sat ANA ACCT Te

faca atiecr sonia WSs Slat ome” Riad Ge Sa, SAF

CTF HAS GAP slog re Batew FA CleR AA! Set

HY AAT CNT Bea Teer Tamia Cre was AAT

CASA AAT BT SA TA! er sts Kor erecmt omy HCI

* 1 micron = lu = 10-* faa
9 

| ,



“=m, na een otter sar eM oH — abet
RAT G CT TiS aie sat Clow AA :

“oftgeara sintered bed acis aaparee EE Bea Bee fates
ea feta or ay! Cae @ afor SR astT Deu

FAA AT MATS MAA TA ALG aziba Alea Ge AacaA Aer

RAST UIST aT Mey eae wlacra ANE cfm CI FAC APO

TT OCA! FACT Ae MTATA ALA iow Bet TAT Telera

Tact Srered aWa-faesy SAI ka A Ties WHT UAT

(Gooch funnel) Gq aay BA OA ALT SCAG Ashes ATa-

fafora areas 500 fafa, atea sorta (filter flask) Gq aaA-
CUT AM BA CA Al WHT Pee Bo Aarts Blea Faxes

ACG | CART PACHA ATT Eley Sv AMSAT CT

Shy ate ae, ORT OTe Sine Seat fase Bled FT

| Mca eet UAT aT Fasrahs oaracet (back suction) yc aera

“wat ae Bley Bore OLS A AA Cee MA asi BALA

Qiey BT ATT ACoA AAMT HATS Blar Bala ACY As FAT

BAR OMG BT BHT Alcy Sey-y MATT SAI
7,18. Syscwoy calfe (Washing of precipitates)—ae 7 .gFI-

fas watts cic Gafeafors Aas CECE BA BA! Tl

OA CAVA TSS SA TH, CHA SA A iy Cat aT act

VTHA AOS A MCS HPNS mas Sal AAS! Clay BAe-

CHOSE BAT AT CHS AIS GIT AIT TA LC CEM SA!
Ty BUTS May Gatrty (absolutely insoluble) qq, qouaa

AHA AST FT TASC Aitw-zar (washing liquid) qaqa

ea Cine! aecy wean ctfe-wer fay sacar wa fact

TH BATA HVAT Hoa CIMT Mifare cath w-aae ALT BACT Te

wT MeN WA! Goer aie Giese Cw caife-wecd oases

US, VIACT Bey Ce catle-wat Wea Ba CALS Aca! “ort

waile-aaces faatafas sremrfer eer 2icarerts

‘CY aroma HEE mates aia, arg oc Tater a eet -
@). mace Sort fang, aett eer _ (dispersive action)

3) SRNORCNA Hee ATS. PaeAT a AT | .
(4) HS MUCH MES SA BH, CHE SE HAC Seat aw



<BR erncre ents fect oath rete a “181

6) Gar CR OMA OMT OTe AT AT oaaU ToC afmEGT
-Faem Facemree, acer fae] aR

| (HUT FOIA SAT TS WATT, 6-3 cry)

% 19. Gacey weeqq @ aera (Drying and ignition of

precipitates) -—seescapr| TETS A CMe A CBT FATA MCT

wats fatvss merch wey Rem WA! oS ete Tes
sare fe xara wisi aaRra Fa TR OR RCH ABiOR

ST! GF APS HAWG LP Bears acHTery Arey sintered bed '
15 WAR Fa AI LR SASS Fara weary scr Eley sree

WIA Fa AA!

_ates orm ower Fao en fr won fat wt Sate
eq sal ace filers aio Gea oereta sib ecard <A

WIA FA VA mH BR SeCMNCE Seu aE SUTES FH TE,
TE SUA zery wifes Gay ara fas cary Ga SA eae
CHIP SIU BWA GT THCY THON Al BcHoy wale

BINT AE ALIA Feat see fafa ast a alsa sow sae

UMNTPHY TOG PA AT! ey AMS as a Blea sere fave

aT Wal aia Slay Fercera onusis ass eu arn fathee

TloCS AMT BA QW ioe ols AT UP CNT @ aos

are werery Talerat acerca (silica triangle) mara aA

corral wud (tripod stand) Bq aren al Aiba UreaTA Tos

pare fare carer Aecy Serta Ae wa Fa SH, ST Perey sy,

ay sara alea srreie vicar eter Menca Alans Tl Bree

PITS WATS WS WEN Ciow Aq! Aly AaleTo A, Gact

Ween Act TiS ors SIT Tact Gra TAS AT Ber AKL T-

TA Beams "hare ar wat ference siba Ak AMT BA AIS

TA MECH NIGHTS OFA NLOCH AATORATH ALANS SleT HTT BBY

BA Al GF ATS SRG AT CFIC AIF ACA!

woarerae cerca wer Here face GOAT EN wat’ 1-2 fata om
Dre AE scfots crserenca ae art 25 cece 30 fafas Aa

eet CHAT OFA AL aioe eel Fa TA! ALAA
sce SICH AE OM Gey BAT BH 80 Fatas, coeaTeTCA ICT
TA LT MCT TS CIR GIA TA A! A loa era frag fale a
ROM MAMS Beas Tloce CSY FACS TA!



BoA Sit

aifrs facet



a OTT

anfers sarees (Qualitative Analysis)

wie aumencins afifeaey wis farverqy (Systematic Quali-
tative Inorganic Analysis)

“emereté fecorece fou Oem Gt HEH
1. equates orate aa' aca erace arate OT TEE ATH,

BRAMAN Bey AAP [Gat ae cracet NaOH gay teca

AAS FAT] OR AL GS MG HS. PCR SOTTO GAT MEF

HATH |

2. inet scarerciers (euermancter suet oreter
3. Sq Gages (anermaetera) Oa. Ma TT |

APE PET USS 6 Asie Set aa eH Sa Gibws sie

fates CISA (CHM), A GAMSTSTA (*SUTA), TEA Gort

Trt; SAS Aa Uae aa fen; cA ae Me ow 1F

oe fea, Sontri ate erecta fea, ace eno face ae

Wasa! Aico Ta, Aelia ica SAS CHEAT Vers .

ame—Pb;0,; HgO; Hgl,; HgS; Sb,S3,; CrOg,; Cu,O.

RATA LST GAT; MAAC

Pace MCAS UPA MMT TG AAT

zey—Cds; As,S,; SnS,; Pbl.; HgO (astPy) ; FINA CARICA ;

CRTs GAAU 6 TAD

maye—Cr0s; Cr(OH)s; cram aareriet; Taree es
CrClz, 6H,O ; CuCl, 2H,O ; CuCO, ; K,MnO,. |

Teas CTY seit; Cee Tewtere aeeeniet” —f
apa t—PbO, ; “GAO |; FesO,; AgsAsO,; SnS;- FeO; ;

Fe (OH) s. oe | ,

a@rm—PbS ; CuS; CuO; HgS; MnO,; FeS;..Go,0,; CoS ;

NiS ; NigOg ; AgeS.

. CRAG FAH HALT MO APTA Wey FEAT HOR MEAT CH,



res Ge OE OORE tN er os
wen as :

er —sona (2); —— OFATA, atame (RR), TTATAB
QC, Clas; BNO; I cng
_ TRS. MIA —LITING, TOT ATE | |

- Setar ames ora tery (Preliminary dry tests)
cians ce nha path eam.

(1) saber acer Gey sat; (2) Tahrss aere-aer aber; (8) Fre

PHA BA, Tae @ CHRU ae saber; (4) oTRrM-

Tos Maret; (5) wir Pret aathet; (6) Bay oa beT I

OR ATPHLIA Sa MC A Slon WE A fate Gm

AAPH BATA SA CHEM BHA CH ole NST BPay ar aracet

QT AGT FA FS AAI

(1) water Sey wars ober ay ae we (5 falter an)

QTE MOF HATPHATA SAMO GATS AG JCS FP GT WA PHT-

ACTA MCT ACH AT NCH! MALT Aes ATT Ga wSias CA

wing Trea Gra eal Sasa vtea vtca Aaa Gee Fal AA

CAMA ACA ACA WYCO AHA, wen aie fae, aise a atte

RA AMA Gaal Vos Tay ay .

8, 1. oat

fratter (Observation) wa (Inference)

(%) TEE Te Hine A ORs
1. SN A Ua, THA TH CAS! 1. Cu, Mn aay Ni aaq-

arte

2. aT UP aM, So wae 2% ZnO ox oes Zn

AAT | BS
8. ar OPT STH WATT, SOT 8. SnOs weet BiOs

OPO TH | |

4. cree, am SPOT NLR, Cae 4. PbO ax fee; FD
CPT SHAT, SGT CAP THT



186. ‘tacts art

fatathwy (Observation)

6. oa SPATE TAT, TUT CAPT
art | .

GB. NT HAP AT COE: NTT PITT

(SRG), TO BBA Are aArat

(2) Gerwr Coat ews

1. AMT USC |

2. sem tees; stor eG THe

VU AM BH AAI

8. atere sen Cerwa aE TATA

SOT |

4. 2H OCHA |

5. we acer Serer, Wave Cae WMA-
Balt Wea Weal WA

6. Beit ES AA BRET THA
or |

(1) TTA Bea sey Tro ars

1. am Taare aa, Tacar sre Tra

ATS BAe

(1) SRA wT -

(i) omtawots

. aerate faatwe aq (NOz); ater

‘Tera Bre A ACH ATA

(i) eat caret 3, cca (fluo-
rescein) pre ae CH ARI

ware. (Inference)

5. CdO om faa, Cd

TS

6. FeO,

1. HgCh, HgBre, Hge-

Cle, apeaitaant SyeTeU-

oT, (eT, AS.Os, Sb.0,

2. HgsS

3. SCH Ut

4. S, AsSs Hgl-

(aot wu Tact Facer

WaT BA AWA)

5. TAS AI CAH TG

Hg

6. — AI TUB
sa@ As

1. aigu aerty Aer Seay

CSTA Beeiq Sapats

() oreniaay aa

(:t). nace facnias «te-

maT OTACwA BA

2 oat Mea NaC,

MATT MT TTT

(1) gmau Crece TacH-

fas weg asaya GA7-



“ faatte (Observation)

S. canat en free aH, SroT eer
BCT CHT TITSS. THI

4. cater on (ators) fate er
aT Ca Bea (Taare); Taos -sarsrer

feat aca ae, Ki-ste’ are att
acy AT!

S. Scatter sar Trae Sar (alacert

oh); Ser TGA Boer Ter ZA, TTA

TRU AAT Pier FT SA

6. HS oa Taare aa (TOT ABT TH),

CHG-BTTACS FT FIAT ZA; FIG-

TAA-VUTTACHS SIN VATA TAI

7. SOs on fae SH, He COTE
TH, TS Gare sa, KeCrO, yew

aa, weit (fuchsin) gay aeaty
ZHI

8. wxfeq (PHs) oom Taare 3,

BT TICRA TH (TATE); ARC Maa
Beet GCS (AMAT !) 1

9. CO. onm faxu aa, bLAa OT
(lime-water) cae 404!

10. (CN)s oma fare 2; Wz

faare; Tare sre BIR, GILT ACY

CATA PT Cott FAI

(J) TAT PACT CHT A, SOT FACT

AAMT Biot BA!

187.

| (Z nference)

‘8. STU

4 wee fete cor
BU, Ge ase Ba-

PAS MNKcey

5. OCA BAIT SORT:

SOA Bay CALA

6. ATFRG

7. APRRG; WICAPTA-

CHE, Tee, ACRE

8. BARA OF TACAN-

PRL

9 BATA; WIA
tae .

10. wat x84 aTATTRG:
K;Fe(CN)e

(®) Fa 6 TEER TGF
AI; CIS CSTCND ; Rue

2G

(2) fates aerate orater—ate orc: ae ATT Secawet

CHAT. ATH, TRC AT Fare, reer (5 Faan.) BEA OTTECAA (20



tum) — NagC0; e aes UME (ef fan) KCN*-
Ae BMTe, CT OSS MAA CHO OTST Ae CA
A MCT AT MTC Aiea Ate CUR Bea Mis HTH Faq AR

HIRT AAT ATTA FTC ATM .

‘8 2. mat

feat (Observation) wat (Inference)

1. we aces aga acer (aca fee 1. aaa aa
BAA TS), HOU TCH AIBC TE AT “

“eR STF |

2. Sars ATA HOT SCAT (OTRAS Q. GMAT AIA
WS) 1 SS HS ory piers Fea Sy

PACT ALM ACA A!

8. NHe sort fete ea 8. OTT AAT

(3) sienna oras-Prar orate; (Heating on charcoal with

oxidising flame) ¢

(#) ae eo THeRETE Cora wate TED oe 5 Tara. AT
TE AP AS Ae OA JWF-ACHA MAIC SAF Pray GSW Fa

8, 3. arat

faa, (Observation) Sage (Inference)

1. BUG, TT BCT APITH | ao CHAT «| (CAA,
| NaCl, KCl, angie)

& caett Bere acm weyhd we es 2. AIRED, ATAU, GHTAT,

etme ome cate:
* KCN at aincr weet « nonin me ome Fam aoe
‘FH NGM AT



ventors facwrs 189

5 Saath (O bservation) AIR (Inference)

2. net wo a ewe fo 3. aq @ Tee. aReea
ACT FCF |. | TEA AFI af

4. ar om Trae eal 4.’ Hg, As, Sb zx
| : rea vay CALA

5. aogid acer AT wa FT STATS. aoa (8) OTT BT
ST WATT TF TIO | | |

(4) seer Cnivat saws aecncn faerae (Heating on

charcoal with reducing flame) ¢

TA aeiora Tee, sey (5 faa.) are, Teer (10 faa.)

NacCOs-3 AKG GPTIG! SAA PSPATT TAU WS AY, ay

cater Gat Tacs Teresa ate, ae ate-aceta Teeras Tren CSe Ft

8, 4. araat

a (Observation) waar (Inference)

1. ajas*oq AT MS

(7) afgersa Sen, aay ety, Sreat «= (4) Caw a

TH UTS PAT ACSA WS HT

RCH AH, FCT MT BIC |

(41) afgerwa ZAM, SLA ATE! (ii) Fare cater

(iit) afaroq amt Gaal, am @ = (t) ontoaria ctr
Sr ATI

2. afgerog faata ag

(() Garg aay ay, HNOs-9 = (?) frre cater

mata! & gar ae, HCl oper

AMT HINT NS GAMPT ASAT ATI

weeewey uisiag NH.OH-« warts t

(ii) aT apa TRIS cere sen, wEce (ii) FoR cater

AM sa at, KCN farcy ves

FIA ARCS ACA AA I

(iis) ore aCem MIST FF | (at) Bora cater



- ; teeter (O bservation) | — ¢@ nference) —
(iV) ARTS FT TST FT, BIS (IU), CHTATEY,

BISA FT| . Tact cater

(1) HET, TT SSP Te (+) Fores cater

(i) FMT WAC TS : (i) OCA TAS Cate

(tt) ayaa (itt) ametaart cater

4. Gey way am, oe «@ 4+ alae, sala,

Byer Te | . (apes, sTacaTTy,

STO a

Tata Alea (1) a PRT

7 |

Ag.CO, > Ag,0-+0, ,
AgsO+C ->:Ag+Co t

(aS Bee, 6.1 ofa ore)

(1) COIS Weems waive, (cobalt nitrate tests) s

SOPRA CUA BATE ABA Taerat aca {81 fac,

(8) ¢4 ora} ate COATT AMT Saeed Bog os He ws color

GAS TA we we oR aas br ate Gey st

[cat CSRS ACES HAT OPT WIHT AHS Brey ACA ACA OAR

AATHTIG ASAT FACS ACT] |

8, 5. araat -

eager (Observation) wart (Inference)
1. woerata vet Bay 1. oeriaiaaret cate

2. qT TT BACT 2. BA, BCD,

| CAG aR FAlecae Cate
3. AF GAO | S. Tere cater

4. face torent ware 4. STC Cate

Bama wem sO. eT, SHAT



Co(NO;3)2 > Co0+2NO,+40,

£n0O+CoO ~ ZnCoO, |

7q,6 (Rinmann’s green)
MgO+CoO > MgCo0,

(TECE torent) ¢
Al,O3+CoO > Al,CoO, |

atey (Thenard’s blue)

2FePO,+3C0O > Cog (PO,) atFe,O, -

(ater)

(WS Beara, 61 face wre)

(4) carern-ntcider sative, (Borax bead tests) ;

AT PHT TS A Alay GA BAT Ala GaAs Tae VA, OAC

GR ATP VACATE |

AT Moy Sat Beata vste cae fae Goat wea aiieala

win TTT CSS FI QA CSY GAPAMY CUA WOT Ws are,

wang & Pent wl AKT A We -ToN WA 4 APT Fa TOwRH

TT GSE ME @ WIAA CUA WT Cort BAI GIy HP aay

TIS MS Naber Pea Ose Tear we Ma AHO Sey

ee WICH FaeAS PT Ar MTS TOHRT MKS AT MATA Tet TOT

aa I THT ST TPCT A VT MS ST TAI

foams frre ser oe aa a oaieee ame fre wc

TTT AATHT BT |

8, 6. sat

l. gay @ deur weer 1. var 6 Sur wa 1. cerry wit
m1 TT - FONT I Ae

2. oat @ Seer werent 2. TAT @ Shor wa- 2. ceiaAT
ORT FATT ALT ATT carer

RT CPT Aer, 8. wg (opaque) errr |
vm eat | 8. wort watt



ee a teas ere

4. ora BPN BAe, +. mam @ Ber oe 4 ET cat
SPO RT RA PT ALF

5. me rer GH 5. Te Bra UA- 5. aA
AAS TAT wa AAT win

6. su GPa ane 6. sor Beray wae 6. facper caty

fafa: NagB,O;--> 2NaBOz+B,0,
Co0+B;0, > Co (BOdz) 2

: _- (ay ate)
. CrgOg+3B,0, > 2Cr (BOs) s

(AT)
Cu0+B.0, > Cu (BOs) »

: (a1)
FesO,+B,03, — 2Fe (BOs) 3

(RAM)

(a5 Bens, 61 afar or)

TART be aiaaw Tecate aacta (Na NH, H PO,)

‘loo Cre waAbeoria sa Wea aely alos GA

AM Bee ST MB TAS Aer aaa Tras TAlercse BE!

Sn O02 wtee Bw Mal aa, Cre Uae mae Pafecacs Arce

CI Ww | MRCS areca ayia fafa st
PATEL SATS SAAT FCAT |

(5) wht ferer ora’ (Flame tests) ¢

ase tae aiv-ans fee mp 6 fora HCl wer oats
ofgeea onféary wrta ware @ HCle pla sacar Wit
aifexta fer aad ore fren afgta! Sram @ enioa ort

ona HCle fas wa my ote wer scaeid era

wert ay aa ode ateeta fren como aa Mert 7

ziece eet THe, CH ARCATET ate CHATS wp-weaes Teew
Trea arms 1 7

| (aS Ge, 6:1 oifarver Bre)



alters faceere 148

8, 7. sect

‘TTT THIEN aT aT OA
fewr rar

L. frog Geran ont we ol.aveia 1. onfwara
&. Hlearonige 2. wat a || 2. sori

8. sqeoy FQTAT ATSTS Arey 3. Tacs Fae = 8. arena

4. Toot COA ATT 4.395 (erat 4 Stata

5. HhSTS ALE 5. ates wage. 5. cata

6. Fae TTT ale 6. aefaty 6. Bong

7. Fe (RH FaTET) .. 7. carat
8. Tacs ATTS A, AC 8. Tta

Teor TS Perey

9. TeTTS-EaS ae 9. CA, BICA-

Tat, wnloria,
Fare

(6) wary oats

(=) Mn «ae Cr ea Uaais sem-oabet (Fusion test) gat

Wat FT AA! GNAnN-iost wapera Cr aar/qaay Mn

Wea BACT ae watery aor fee, ata ( Tea.) AaT-

afaate KNOs wae faze offaste NaeCOs-q arg Tabi Bante

Bey Sen eA eka iota Gara Taq sweTe! wets BK

SUG GAA ATT ACT AMO er, ACM ACT CHANT CATT |

NaeCOs-g sfoat aabet sete Cr age Mn-g Uorate eat ae!

Cr gaze Mn gar CMA ASCH WATT AAT AS CHCA

LAM TOS MAT WT OT!

fa: we—(1) cry, oreatas, snfonta, ferre, sory e for aga AAT

Soy TS BAT

(2) waceca Beaters Ba, Sr, Ca-q om ten—serrs HCl gacer

wore (NH4)2 SO. wat opie > Ph, Ba, Sr aax Ca meres feared

eetergy acti CH COONH, aaa fata Pb ras aa Ae,

wrara Ba, Sr.wze Calg ey vier fore va Pet Fat |



2G, Oyt+4 NagCOs+ 30, = = 4N agCrO,+4CO. y 4.
QS ATEN ae; CHCOOH.9 ates sar snmmencria

FE CUTAT BT ERT ATs |

. -8MnO2-+4H+ = 2MnO,-+Mn04+2H,O

CY) Gemniamy seer rate —ene zea Tee, Sem (10 faa.)

oateracet face 2 fain. ae, NaOH gaa fata oar sat

OANA VACA NH CIT BAT eT foo Se 6 TA SCAT

Tacs sre face ora tT Ba

NAs ogrt Gay Facet, L HS MTT MOS Seery IAT HrleTS

Fql Sana & war cprencada Taras (Nessler’s reagent)

CTS | Beat BVH MEAT ACA!

(1) 2Hgy (NO,)o+4NHg+H,O = o¢ He » NH..NO,+

2Hg+3NH,NOs

| (FIC)

(2) K2gHgl+NH3;+NaOH > NH.Hg2I,

(ata t)

(1) fect atwerey (fluorescence) syaq"tapy :

este tae Alera oatetta soa ay Tee; are, 6N-HC! @

fora* (Toa facta) fees wu wpe asl BET MATRA

TAS MG ST STS Bea TAA ATFOVT A THC Tare qe AC

Feet Tac wife Coa (fret aco 2-3 Tay. Maca) Aa!

ata afeoer oaberacera om caces Tre act ma ber-acea

Fee are Sor aT sa RCH CCT CHC FAH MTA SST
TH APR FACT BWA! ee

8, 2. satnate rent Commecian) aneind ete
qd) we, H.S0.-4 fatwa (ora, HC! avarn sar CCw FNC) 2
east orathesice 0: 1 ana arate Ty aTe, 2 fafa. 2N-HSO,

* aera ety fee wu meme: fa one crea orenoniet
copthety arg ar fafeer ages (blank) opfhe, aes acer!



145+

Bere! SST MATT AR SE ROR TTS SET,
ele ores

8, 8. oat

Tora PHT Cleat Tater sate

1. Spur BPe ara; 1. seated Bea 1. CO,2-+2Ht=

afaiq @ TH WA WIRD
fave a; 2 WA Ae |

BLTA BACH CH BAI

CO, ft +H.0

Ca (OH) »+CO,=

CaCO, 4 +H,O

2. arate oom faaw aa, 2 mere aa 2. SOP-+2Ht=

CICRTATETCRD“ETA CAL BCS, NHS THTGT

TH, VITACTA VIAcerao
fag PIHAS ALS FA,
BFA BIS aera
BCA |

(t) sracra TRRCET ZA) ATCRPTECG
(#4) spacer Secor Be (i) ATED
al

8. aeTeammat =o 8. Tea
fare BF, Vib -BIwAG
THE Brerace ater Bs

oo

4. others am 4 RACHA SG
fans UH, KT THE BA,
TAHOMA Srovesr Jett BA,
TEMES hte
Pipe ater Ay

10°

SO, Tt +H,O

S.0,7- + 2H+ =

SOut +S 4 +H,0

Cr,0;?-+2H++
3SO.—=2Cr8++

(ATF)
3 SO, ~ +H.O

3. 3NO,-+2Ht=

NOg~+2NO+

H,O

2NO+0,=

| 2NO, *t

91-4+NO>+H,0

=I,+NO.+

20H-

4. 2(OCl) -+

4H+=—Clo t+

2H,O

21~-+-Cl,=I,+

, 2Cl—-



5. area ama fare eat, 5: mete “5 1428
pCa os, UninelT ng H,S't
waa ime se - Cr0y'-+14H+
A Re, OTS CTT ) +89-=
aeat CRSA emCaee 2Cr8+ +38 y+
[Pb(ONa)2] fae sre (7a) 7H2O
SI A 7 : Pb2++S?-=

a | PbS (371)

6, eat Fonts 6. ATTRY, Ba 6. CN-+HI=
opt aia ofa (CeHs- sty cpia-e ceca- - HCNT
CHO-y 3S), Worse Warne) Fe?++20H-=

fare! NaOH gary Tae Fe (OH) 2
BNE AAPA TA Fe (OH: +2CN=

, UCN. HW Tata, STa- = Fe (CN) ot
og & fae GROTH we | 20H—
atc: FeSO, gat ame, Fe (CN) p+ 4CN—

TT BH, ae w-cetiT =Fe (CN) o*—
6N-HCI ape i sre ater

BA TAS WA ATV
VIPS GCs | |

7. CRI WAI RA aH, 7. eA 7. SCN +2H+-+
SO. ont fare Za (3F- HO=
Ty FIT WAIT SH, UIe- | - NH,++COS
vara THE Ser Ae : 2COS+30y=
RH) I 2COx4 tT +2SOz t

(2). ng H2SO.~8 fafa:

| ois oratherae 0-1 orm omer zy ATe, 2 fater, omy H2SO,
GNIS GR ATT aT sr Tlem oes sal | abet. TEA

TS GRC Bear TEOATERD MT VEY OP CAAT,
Fae eboe oma di

* AssOs ae SboOs cant vitamin erect, Be Seay Ca BACT

TLS on. wore WE eres fan's ee AT, ben Zn erg brea
Woy opr HeS one errens fra‘. ar”



1. weft on Fans

8, 9 oat

1. CHIRG
aieret omy, NH,OH -

Se SIG HG HA PR-ACTA
HCY MACE ATT Ao Taw

ae, APE PET TC
SAS BI Bae Bey

MnOz apace Cle sa

Tare aq aay KI-spip°
“Fae Brace TT Fea!

2. aaia amr tare Ze,

Bian oh, AARC

GEC BIS WG QF CPT

Te ACT Ae BeAr

cH waren act Aa!

OT PRT CCT MT PRTC

NCH VI MIT CHAT ATA!

2. GRAS

3. fare. arerre-<rrit 8: CATHIE
HBr ¢ Bro snr fase

Za, Ween oH, WAT HT-
acet MnOz caprrcet sme
TT

cat

Sie AA BA, CSe aT

QA BT

4. Maat ot Taw. Sa,
ortberatcat MnOe corrcet
MAA AW We Fx, CS.

AIT at SHI

4. STCRTUIRG

A147

Tiga water
1. NaCl+H,SO,=

‘NaHSO,+HC!

Mn0,+4HCl =

2, F-+H+ = HF
4HF+Si0O.=

SiF',+2H,O
SSiF,+4H,O= .

9HSiF .+

Si (OH) 4

3. KBr+H,SO,.=

KHSO,+HBr

HBr+H,SO,=

Bro t +SO. *

4 BELO

MnO,+2K Br-+-

Bro * +2KHSO 4

-+MnSO,-+H,O

4. HI+H,SO,=

I, t +SO2 f.

+2H,O

* Tere aecy Bro-y ae Aat ona fare Stl Se a TT OR,

NaOH war oies sa ete, Tae onines e Mines elAT
TPT | PoCrO,-3 Fa MUCHA MTT mea | MIRTH AS
OAPEe BA SUT! |



Me testes wut

tare. a, Ue ATT mS a OE] o> NaHiSOct
saat NOs spre Trae HINO,
Te CM. Be oe 4HINO,=4N Oz t
Tet Ae Mae Wy TA _ +Oq-+2H,0

Cu (NO}) 2+

2NO, t +2H,O

6. fates ore ae zea 6. cHTCAG 6. 3KCIO, + 3H,SO,
ClO. gr wut BPA = 2C10, t +HCIO,.

UNS SH, TIT FACT FIO +8KHSO, + H.Q

apr fseiny et Fy,
ParCORAT RO AAI

1. meme Ae oat oor 7. ones = 7. 2KMnOyt+

fare Ee, TACPETAT er H,SO,=
qe ae At K..SO4+Mn,0,

8. CO sum fare zx 8. aTaTTaW, ceig- 8. KCN+2H,80,
6 CRA ATATATAU* | +2H,0=

"+ (NH,) SO,

9. sor UP za 9. CUTCRTATRTCAT 9. ay, HSO,-4
WI, WAT FACT COS, TOS Tatea Sa!
SO, @ S teat oF I

“10.. Bre age Oo sr 10. carat 10. 4HBrO,=2Br; ¢

Faye aa +50, 4 +2E-O

8 ate cathe pr TO, ARTA, CAAT ARTES wae wets ART-
ARS ES, BrRCeT Bora fer. ones teary once othe Es

mm SO. tafe ics ee ae Boe STASI Fa
fos Bq aS SS A



@ _eace, wooet, rts faeces erven exdrecin cent
“ATCT NS FAR AS wT CIP MART, RT AE
“arise ae Cay Baifate wei oe fea eT eae |
GTS erecer omy HeSO. water a oma) BACKS UTE

fea le I azera ores Lema va SncTinaT aietaced Tass

BIT THe MATH FACS ACI! ALA MIT BALK Say wa Pars

AHA TALI GAT A HLS Acq CAcsae @ Palaces. ive Tear

(%) tanatea aay raters () aie otter 0-1 ont

AT PHT TS ATS (MAPS -ACTA TCT Cla AT CHIC QC), 2 Tar Tet.

amg H2SO, 6 5 fafa. CHsOH apne: Tae cette wae @

APSA TT UA ea Me! Ae Mae as, Vraat

freee tara B(OCHs) a seca ferart UC

Na.3,O0,--+-H.SO, = H,B,O;7-+-Na,SO,

H.B,O;-+5H,O —4H,BO,

H,BO,+-3CH,OH = B(OCH,) g+3H,O0

aiq Hs BOs facet ane, wravet H2SO. cpepara acer WA |

(1) oatperty Pot Ale CaFs ate @ mp H2SO, Tay CAS

CHAT BAL AAT SONA Gros HS CHa THE alsa TACT

win fererey foe BACt MICS Aer PT PGS

CaF,+H,SO, — CaSO,+-HF

Na,B,O;--H.SO, = 2 B,O,+Na,SO, -++-H,O

B.O;+6 HF = 2 BF,-++3H,O

(*) faiecacéa cay crater: este sora (cme) acts 0° 2 sre
rately any ate, 0-1 ony CaFe-3 out wae 5 cetét mp HeS0.

CMe! Ca sips Crea Tren OIE! Kea Gort aa Ee

LG MTT | SCPC ATARI BOOT Ta ACT CHE BT fc Si Fs
MA CT.LC BAA! Aso wioara wiesa Tae Coat Bea Ola ACT

Os THe aa facA A TG Bos Nace. eSATA CHIT CATE

CH ANA .

fa m—aty Tateret Gareae are, sreon Ca cere SCH
ern air Cay at fafoce Oefsbe cette wea a omer AH SM
TACs ary Faecal GERNAG WE!



0 mk “tente

| Or a — ost — — a
oe Sen orontaT aeRCU RAM GEES athe FH

ane ing rer friaceca Soreate amt sat TH -

-* - SiOg4-2 CaF, +2H)SO, = 2CaSO,+SiF, t -+-2H,O

. -$S8iF,+4H,O = H,SiO,+2H,SiF,

‘enitety syeren fet (SOFT) wre vat (Wet tests for
acid radicals)

8, 3. oye tony ——
APSACH OTA A CLTASSTLA GAT orcoretta eee
CSA Atiwste Taxes aay oaew cee Care ata ae fate to

ah seo sepia fale cen ona iast Giaie wICe
‘Set Bre (indication) mR ax AAA ory ACO OANA

aay fates Tapracea Aer Taco Vt Oe SrA -OAPato Aaa

FAS Bl Gaeta wears abe IH SIC TCT

FH Baa! ay THe, AO AAPA SA VILA FAM, rare
COTE OMAN oe ‘Pata TACT GENSAT FAS | )
fates faeTer 6 Misa aaces watlaera Tapia everacocier

GET TTA cert TST Fat ers

(=) AgNO; gaq AMT Bea Vw SUPT OH, AR, HNO;a
wate, BaCle ga cara Secret ora ae Cl~, Br-, L, CNS-"

(a) AgNOs gat aT Sea ser weer ore, aE, HNOs-9

watts, BaCl gay cart wesce orn ats NO2~, S?-

(1) AgNOs gay e@ BaCh gay Gora GeecHa ore, ae, HNOs~¢

watts COs*-, SOs?-, BO.P-, PO! (AgsPO., x77),

AsO;®— (AgsAsOs, germ), AsO2- (AgpAsO,, pra),

CrO’- (AgsCrO,, ae), Si0s?— (AgeSiOs, eae), 8.0,?-

| TA ACT COCO TT | ( |

(Ag:8:0s, a" —— —> AgeS, ga)!
© BaCl, gay wesc cra, AgNOs pay SRST OY ATE

=~ (ony HClig waaeta), F- (omy HCle GIs).

ay “BaCl, rat S AgNOs Hat omer TROP CE ATS y NOs ,
ClO;-, , ClO. "ae: -Mn0,- - .



: | wifes Facer SL

3 4, SA, fea oH terra a ater MAC rat wee:
‘otbeette wat ate onfos ocr aati ee cet owen fac
maria cneremegies ene’ other en aT, tery oabectte aa
aM GC ATTA AT A ORCA A aac Traore afamey Bis Nao-
COs fafa onfoe a at 10 faiad cee aa watt

CATT NT BAT TRIS TATA a BE FAT TAI ROS WAC

OAS FON CIA ASS wey Trica BAST foe Ae aA! Fert

qe facareceaa wre (double decomposition) spa, snsq artas,

BIFA BIA GR A SH CH AAMAS welwy IT

OR ATP AMT BIPNMS BAA CATGAT Ate TCH

BRASS TPA asi Byers, wabetta ay sioy NasCO,

wa er Teqra (fusion reaction) oq fog, alam wTO BT

jah oat aca facet eS ATA FT ATSB WA GA-aiaTeT

Taceracer enivarat wicaa aercn NaeCOs or foet “aren seit fea

Fa ATI

GATT BP BATT ARCA Bey Bocwy wey BwecHpy

BUS HIS AE BAT AAI

os wae “onfwmea scare frat (NasCO, extract) ace

wact wisiae NasCOs aatew eee wat “vas wast Sz,

CHIT HIT TST SIT WA HSM Bl aren BAT TacH

“ute wiiome Mate aT” Coal Fa Bes FAH oF,

xb, Wa Ae, HNOs(+) fates weg ATA OMiAwlA Fat BA

farsa se) exe ora Bea FART COs waa eee fauriow FACT
Sql eva sro ser ci ceteT are, NELOH fafera sane

ars were ts CHoTBaT me) MT RR A WaT ITE

NHOH woifocs wen 2a! : |

fee; seq ora (Pb, Al, Cr, Zn, As, Sb, Su Sonfz) NasCOs

* Sree one faeces HIN Hat COATT ST Be ereT AAR

wat Siow aa FAHE MSS ST AA sa Slow Fest Set
Get OP erece ona
t TANRD e ATR meat bont “aT aaa a, HeSO. facx eM

aT



158 ot teehee: we ge

“re CHT om Feneet eT ORE tes BR) arent
otemren & aaa pins wesley RENT ASST ACF aty
CPR ERICH TE ORT BFA TA TI ARE FH CGH

wal

“acm sanaeta SERS, FRAG @ MTCAPTCRS ore eniT

ammae ware HRT Cray FaceTfers CH ATH

8, 5. am onto ave tance trem ovate:

(8) aor ern Bact He-ceteT Sra teat onioaa Tea

Al UP LAAT At Wet AIA

(3) feqota win aact ore, HC! cpr Saree CHTYT THY,

RRR OETA MTCATTETCRS TROIS TA vara 8, 20. afacegr
TH

omirs onions sacs frat fac warace AgNOs, BaCk,

CaCl. @ FeCls ga fapacq ATPRT BAT ZAI AgNO; ¢ BaCl,

way fate erecta fera cerrtiaerr SICH ICON FAT CHC |

aaa wx, CaCl «@ FeCls gaq fatera acaete sate Scere

1) apnfans gat + FeCl gee—atter erescapey—HiFe (CN) 6
(2) opine gay +. H:SO,; + FeCls gaq—atey oeeoaa—

H,Fe (CN) ¢

(3) enrfns wat + FeCls gay—aeere gaa, HCl opncet ac oH
a, HgCh gay concert a acq aE—HCNS

(4) apeisns wae + CaCl, gaq—arT Serle SCIEN, CATH MSS

aa op HeSO. fates arrnecwr aa tet q—HF 7

| onefre Farr Owe @ Me oath COREG Boats
fH VA FAST BA! MARA Stats Aen sae

« seret COs Xe amit OTe GAT TES COMP. ONG STM: SRT ART AT,
BRET VOTERS WIRRNS IN FA ACH AT RG STCRTATEID

. OS fear BST MEM MA



63 een oxo CoE oo ONE omer eT eH azI-
fos os8 ort OR freee erect fare faaracea Aer
BUA AAS BT AAl as AWS rari AMIS t Fe

(en Bert | -

8, 6. F-, crm | CATA eaten
“NaF geq NILF aaa a2
1. omy H2SOx: 0-05 ona omer EH Hie 0: 1 spy SiO.*
wae S—4 cetet op HeSO. fabrra ests oy Sq) OsbT AR

BoA aS CELE Ser Tac Troe smear Gost xi Geers celeT

Bayes @ Borer aca ae, fae SEs ony aera Here Ger Tacacay

ace Ufsret H.SiO. Geowy ara

NaF+-H,SO, = NaHSO,-+-HF t+

HF+SiO, = SiF, t -+-2H,O

3SiF,+4H,O — 2H,SiF,--H,SiO,

areas Al eae B eracer fax] qocw Aa |

2. ata catfetea (Benzidine) ate: le oath SHCA

H,N—</ \ NH,

fairies ze Giaiaiae UniTG teal sai CAT a Be

CHT Ge a LN Ase Cae siforw ae, 2 CRIOT SCTE

Nieracoe Tessas AIT CMe, LAL TAT SA THY HAW AT AHA

US BH! Feo Fa, os color caafeior war G@ SCH CHIT

FHS CATON UTAH BAT OMS | ATT ACCT BAT NER ACT |

Weiner severe F-1 spy ata—! s 50,000

fare gays caafeted wqt—10% CHsCOOH macs 1% wart

Seas WeTeCUs—1:5 any fara 30 fa, far, aeey BATES

awa (feu, ofamee NH.OH cart oa) 10 fa. for. op HNOs
TA THT ATS |

* space ot omter sat SiO, Grr aca <A AT! FSA
recat HE spy SiQe-set 47!



Wht ser

wes Tafel ae omiatetire emf enema —
ace fafem ar fafacaraiagies wniae Hi[Si Mow Ow
Sere aa entinite onine racer cafatons friaceratatos

UAT (MAGTNGH GAG Mest AT) STlaAST Seq OPE Tle ACOA Betas

Coat ea; ss Ace alet sieacwary §=(Molybdenum blue)
goat. ay!

3. CaCle gars arg CaF: TCIM, aw; HClg foe weet

. 2NaF+CaCl, = CaF, | +2NaCl

4. Srecaians—anineniag Meet mates FG CHE 2

water oaberis war e os cote Taare war ore Teams

RIC AG AAT CECH AOL AH Wa fasas onfaw alex sce
ok APR SAT A

ALS secsa4y mMpy Atat—1 s 6250

fanae wr: 0-7 ong oniony onicenian ATCA ae Tee

Se wi tee Fa 3-5 ay ZrO(NOs)2 oe fererg Set BATES FA

APH FATA TS VA UTS OHASTA F TS WAC GPT TA!

fase oniae alaq sine toala a onesie fas

HAWS FAS BAI

PSYs Sacainaa aay Na-wyietetaa wWecwicqcor Alcel Aer

lake teat aq GRU GAN aecHinasa aie ZrFe’-

Coal BA OR AA MS VL WH TA!

8 7. Cl-, ante wacaa faiem
NaCl aqua Fas

1. mp HeSO.s afer aay aE oat Sacer Arata HC] oF

fans aa, ata feroart sre aret aq ar, NHLOH fe Fue

wy wate NH.Cl-q amt acy Georg SH! ,

NaCl--H,SO, = NaHSO,+HCl t

2.) MnO: +- ony H2S0.3 afow age AE Ay vay Facey Ch

ama fate eH, STS Be, APT TAL WA, KD Tag SIT

atte | :

| -Mn0,+-4HCl, = _MnCle-}-Cls + +-2H,0
3. ontuer arate orate 2 eas ATE. FCT WAT



ap HeSO, fata omberacra aed Tete fan ze aa met
Teton TA eC A, = af FRET FAT AFCA FIO Bey-
TAT OA GFT ora RACY ATA aq, NaOH gary ACR CHTATCAT
TT! at Mab Poa es Cee Facet wy Me Calta

wee CrO.Ck fare aca soem food fra aaiae aa
_NaOH gaces aatew acd ae Bet aed BAT (NaeCrO,) Gerry

ead! oS care way HeSO. aq units wa Uaienter

sreateee Tass (8,55 sfacoge, Soe fate cre) wat AT

HAPS PA BALAI ACA GIT AEA AT! aS WAG Wt

fact CHsCOOH ray ominuta aca Pb(CHsCOO)2 gaqy capticet

za PoCrO, ayes opear aca (8.42 sifacgy, Sae ietea

THe) |

K,Cr,07,-+-4N aCl -++6H,SO,
c= 2CrO.Cl, t +2KHSO, +4NaHSO, +3H,O0

CrO.Cly+-NaOH = Na,CrO,+2NaCl +2H,O

Aainer—l 5 wee spy AlaT—1 3 $3,000

fase wars 1% welent setae oeneeata get

(ATES Macey Tea, CENT OPT Ze)! :

weg: F- oat aaa CrOF, very arqi NO: aa

NOs— epecet NOC] teat acq fay sore, Br- «ae BrOs—

earl catia on fare aa, I- ee Le fant zai HeCh

oa HgeCl of aera fafem wore ati PbCh, AgCl, SbCl, wax

SoCl. erect ureters faleat 2a

mamas 6 Menwewwa Sivafers aint crate a
mabEa aq fee, PbOs aa aq, CHsCOOH-9 . are fate

Cov sat oranion war fave Stl WS Baler ct WA

CH a Blo Mare faa carivet CAMAGT AAP Fat SAI

4. AgNOs gays art wiva ana AgCl wescapay, cad ACT

faantens xx, ae; HNOw« ugatta, ae, NELOH gat watt

NaCl-+-AgNO, = AgCl 1 +NaNOs;

AgCl--2NH,OH = Ag (NH,)2Cl-+-2H,O

erfber wort ecet ae, EENOs crercey stra ABTM BUC HPHT BU
Ag (NHy), 2Cl-+-2HNO, = AgCl 4 -+-2NH,NOs



8, 8. Br-, exits wane eieter: |
KBr aaq Fas oo

lL amp HsS0.: fon came wraen on HsS0, CTC Bes
“SRC set wet teat ee, or a Hane Ses tac HBr
aim AK ATTY Bre omy fans aA aiencent 9m | |

: KBr--H,SO, = HBr+-KHSO, /

HBr-++-H,SO, = Brg t +SO.7 +2H,O

2 MnO. + mp HeSO. 2 side Hay HS AAT AT PACH ACH,

ammat Bre spr fae oat 68 FAAS VOT CRTC Tree aT

ava, CSe HAT Set FCs |

2KBr--MnO, --3H,SO, = Br. t +2KHSO, +MnSO,'+2H,O

3. wpriae-erar oral tamer BACH Catta-eret Ttercn Tare, OSs R
fee CSo--oq ararat Sct aH

2KBr-+-Cl, = 2KCI-+Br.

4. AgNO: gags feces zeny viva ara AgBr aescey, ae,

HNO, vag outa, aa; NH.OH wari ontes wasia, ony

NHLOH gace sore warts -

KBr-+-AgNO, = Ag Br’ -+KNO,

Ag Br--2NH,OH = [ Ag (NHsj)- ] Br-+-2H,O

5. caratay waters aber cabetts seq A ATS,

Sefge PbO. aay CHsCOOH fata aaa a caalaa sree

faca fans Bre ogcna aces Mal CRA Fe AleT ACT AT!

AAS —2 MAHAN! HT Ata! z 25,000

| faerae ares 131 once fata wore arcalaa wt

Coal Fat 2 Hat Ria Ber fae aca “ieca facet nant
ore Cwatt Ba

speae Cl- faxy wore A, I- eat Nay FATSA VOT CAVA
: were ta Batt KMnO, eaay I~ % I0;- Te Horelas WA Tw

8 arcana orate orem oe cara ores =r fants Bro nr
wen wma aeTaNRe. weer ere ae CT FE CUTAT HS
WS AeA Wl .



Se a a : .

So : :
BA 1 . : : .

eee - | |

(RE RY

ral 1-8-2 aptrare| ‘snpe wtet—12 18,000
Taare Sree : 0-1% aint Bat NaHSOs eam aah aT
eet 2 wat fae alga seer ase sat aT |
sree: Cl” eae IO faq] wore at

8. 9, I”, wranete-wra fafems

‘KI aaa F742

1. omg H2SO.: sion aay AE Ora ACH we cect Te ont
frets &, OI BAT TAS wer ater a

KI+H,S0, = KHSO,+HI

HI+H,SO, = 1,7 +S0,.7 +2H,O

2. MnOes + mp H2SO.3 afeq MAT AK AA PACH In ry

Tare BA

2KI--MnO, +-H2SO, = I-+2KHSO,-+MnSO, +-2H,O

3. walators satetig war «2 Tae war faba fee,
CS. aq afae CSi-s5q ae coral aca UTA

2KI+Cl, = 2KCI-+I, |

- AgNOs ways face aera Agl ure, ae, HNO; wae

NELOH ee
KI+-Ag NO, = Agl)-+KNO,

8, 10. aemnte, armte eae wearer tec waster s

ATSPAT |
Na,COs-faata ate, HCl faiery crerera ouniawle 74,

Sag fou, ilar Orie wae & forces CCl cain aca alate |

AE At CCh--eq Bet TAS ACI MCNUAG GE! FUT

carTinet-erey faferce ize atten UCATCIROCE AML ACA VTCATCELE

RLATrSaSs Fa, Gaver CCl sq Ga AS TAT eecd AT, AAA

Rl ale CAMTAS AT NC; TaMAG erect CCl seq MTeTS Anat
ET Aq I

SF GTS MATE BI Ay AAT AA CS, AMAT a WANT

Cea Sabes oe, wer materia gat (NasCOs-faaTs)

CH;COOH fatecq ounfaets scr PhOe can seq. Cay Fat

Bro gaze Ie Barns fae ACT ANSS AT! GAT OS HT CU



We stentes wor

| fact AgNO, wet se HNO: fa ERC crits —
FET FT A

| “ever, efear NogOOv-faetor ore; S04 ray enifaete
fara cetas UNOTiANT eRS ARCA CHT Te mm fans

ae wo Ip can act coe wa ScHeUL KMnO, aay fata

AA CTA BA—Siy Bre ory Tae ani agers wes Bro

SOTA CAA AH CHCl Mra BATTS cece face ABNOs weet fafece oa TT

ear ant ate aa AgCl wescepy oa, TRU LATS RET BACT

THAT Wee t

8, 11. ClO-, weenceaes wets fates .

NaOCl agg as -

1. wa, HCl; gait see acer ACA MA, WHA GIS zy,

Ch samara zesene! Chom so—KI fre sree ata aa |

NaOCl-+-HCl = HOCI-+-NaCl

HOCI--HCI = Cl, t -+-H,O

2. vee —KI fae ainere ae, waste wact bb ae aca fae

| BNE AT BCT

2KI-4+-NaOCl +H,O = I,t+2KOH +NaCl

3. Pb(NOs)s gets cet aATat PhO. oescmey |

Pb (NO,) 2-+NaOCl +H,O =PbO, J +NaCl +2HNO;

A. AgNOs gets ara AgCl oascapsy |

8, 12. ClOs—, caras oracta fatem

- ARR FAs

- ap HeSO. Cranes, fart !}—sfoa ager Tecate acer ClOs
MA AIS aa eee Tp HeSO.9 aetew TH FIT AeA WT

Bey BET HTT aC PACHA TT PST ACS MT HT
wan fou fou rr eet

~ 8KCIO,+8H,SO, =. 2ClO,4+-HCIO,+3KHSO, +H,0°

2 AgNOs mats cara Seco Ae aT obey wat HsSOs

sett NaNOs get sat feorire scx Taam a AgNOs-3 ace

- ” KCIO, 4-8NaNO, —KCI}3NaNO, >



be. KCIO,+-8H,SO, = KCi+3H,SO0,
a KCl-++-AgNO, = AgCl4+KNO, .

8. FeSO, wats aq; HSO. arena faenfaw aca RG tear
werq (IKCIO.4 are POSS) |

KCIO,--6FeSO, -+-3H,SO; = KCl- 3Fe, (SO,), s+ 8H,O
4. KI gags ay, afae onicer SaPeferw Ie ae aa ate
‘CH,COOH gaara sa 23, Cre To HH AT (ATTRITOS BL

HAST) |
Db. safer water (CicHiO2Ne) 2 9G HSO.-g feerae aqT
Trl oaPRTTR BA OMS Tower aT Bact fare ATT ae BT

a, H2SOs cetir cote cart Fa, Alea Fe GIO ACT AA

8, 13. BrOs-, carens wracta fateats

KBrOs aqaiy. F412
1. omg H.SO.: Bre wae O2 OwR Tavs sz

4HBrO, = 2Bret +50,% --2H,O

2. AgNOs wags ma PETTA AIC NY BAT BCS AMT RATE
AgBrO; uyscapsi, ray act @ ay, NH.OH-« gaerty |

AgBrO;-++-2NH,OH = [ Ag (NHg) 2 ]BrO,-++-2H,O

atq AgBrOs aysceoce H2SO; saat feentae sar Sa CCT

AgBr aq, NH.OH-9 gaits &c4 Al, 1G NELOENS WITT AA

(SATE BUS A*ATeST) |

8. HBre aaterta gar KBr-q are tata aR, HsS0, vara

omfaeta saver Bra ag Sa

HBrO;-+-5HBr = 3Brp,t-+3H,0 ©. :

4. MnSO,caafeatoa waters care oa Peace aiseor Ha Pe

at wat are 2 cater MnSO, gar apne, 2—8 Talat say

34, oral Fa, scare cafer Tnieriug Teas GR FNS AT

CH; COO Na wan FA TT AOA HIT ACA TAS AA tarcay

Be | |

ALA EI—30 secsrat | ape ATT]: 2,500 :
fase ways 2N-H2S0.9 2% MnSO, gates Fa! 9°05 or
tanferfus 10 fa, fer, caterer CHsCOOH-9 wateu Fa et aa



160 ce -— taatee rT

faferce 100 fy, fa, © NEA 5 Ze on
wea: ClO,~ eqe 10s~ faq aa ati |

8 14. 105° “> SremTCwe arc fate
KI0, WI Fa 8
1. ing HeSO;: fears Hare ena Cora fafa eH AT
FeSO, cprey HI Ceony az |

| HIO;-+-6FeSO, -+.3H,SO, = HI-+3Fe, (SO,) +3H:0

‘HI ae HIOs faery In ape eat

2 AgNOs waqs AT weg ae AglO; wesc, ae, NH,OH-¢

watt

KIO,-+-Ag NO, = - AglO, )+KNO,

AglO,+-2NH,OH = [Ag (NHs) 2 ] 10;+4-2HzO

& aioe gy HeSOs <q faenias acer face sey Agl aeerpsy

cra, mp NH,OH~9 agate (BrOs— are me) |

3. KI gays omberta gwar KI fatiq CHsCOOH vat

emiacta pat Ie we Sa! |

, HIO,-++-5HI = 31,+3H,O

4. wtcmencerm wniae--oe wer caters errr oraterrte

AIT OS CHT HG CACE ATG, WF CHIC IO HAT @ AS CHT AN,

SRORPLERA BAS ope! weal ater ae Sew aa

AAiror—l macararag! smpyY At! s 50,000

PSIs BEML Bis wees te Taeriae a7

I, teat aca, fang aca eitca vita Lice ieeniaw aca I~ Guat sem

3. NEUCNS gate STAG T aCe Le wwe SH : ,

5CNS-+610,—- +6H+ +-2H,O = 5HSO,--+-5HCN +3I,

meArer—8 TACT | ame Ala—1 ¢ 12,000

8, 15. ClO,.- , mrarrad waa fafer |
NaClO, wag Fa: :

+ ay Hs8043 fetemts Gomer en ae ATH
NaClO,+-H.80, = HCIO,+NaHsO, |

2 Bees, wer ECO. seep, oeraaet emai t



waters feces ee (|

NHC Ba OBE SST SCT CAT
| NaClO,+KCl = KCIO, 4 +NaCl

8. AgNOs gas CR MECH BT AT
4. 'BaCle wats. way Beeewrey ZA ATI
5. FeSO. was ClO.-faeniae xa at (ClOs— ace ope‘at)

8, 16. aprew, eae aa ratarcas Trercta oreeteay eae

ANSHAT 2 .

ALE AAP CLT ASIP OTA AALS BWA AAs Baw

att “NaeCOs-faata” ce for Oren SIT FIs |

()} wermee—HNO, qq onfauta aca way ace COz oiiuca

met AgNOs gat cara pa, ar AgCl aysopy act-s ace A

Trae wie AgClOs eax AgClO, ace gaette |

(#) teras—HNOs vary oniawta aca, AgNOs way carn aca

aysty AgCl cats ATS! aa BACT GATES we NaNO2 aa

atotag AgNOs gag cart sal aT AgCl weecEy ACT TACS

BM (A MEI

(wi) mraeEas—aacr H.SO, fafa way sa; (CHAU

fraiiae IH ACG Atte 2a) BAS Blocr Blolaw SOz

wie wre ae AgeSO. wae cain Bea Bestey AgCl cats are |

aargq NasCOs gas fates alotae Trees alaca Cet! ATS

FIT ASA ASAT “LF BWA GOH SLA GSS FAI AAHIAT

Tania Ach Taw Gey Scal SCT A HU wloe Fa

AgNO; gaq e aq, HNO; Tater MabST Fat

8, 17. Gees axe SICATEIAS Treva AWessat s

VIANCSS Ae VICATWG fret ae, Siw cat sare Le Te

TAL aT MATS Te aT WMANITATs CISC AR, OAH

tracey Ie aoe SH ATI

“orafars NaeCOs-faxrr—ial Griisseet @ CSe taht

Seawer Saale wen cA are! sie wreeete one
rece epriaws wart AgsSO. wat fafeca wasiare Agl ceee ars!

aaerq NazCOs ‘pat cart aca Uiotze Agt ora Alacer Crt

11



SOs 0 BACT BAS BCA PCAC GMGAS Wirsias +4,

aietae SOs Gee acr oir ae: Saray AgNOs gaq «@ ae,

HNOs are | face gare Agl wesc etal BA BACT SCHT-

COS UE |

8, 18. S*-, meee wnacty Tate

Na:S, 9H20 qaqiq Fs

“4 aw, H2SO. 3 aye oT, opr fuera ome, waa fre

PNT AT GA, CTT VAY Free Fe AA

Na,$-+-2H,SO, = 2NaHSO,+-H,S t

Pb (CH,COO) 2-+H,S = PbS J +CHs;COOH

K,CrO,--3H.S --8HCl =2KCI4-2CrCl,-++-7H,O 4-38 4

2. AgNO; gays are AgeS sescp, aq, HNOs-9 aaqtat

-Na,S+2AgNO, = AgsS 4 +2NaNO,

3. wnivma aTeaheynee wet: welts se wat FzWw-

Cat BIT

Na,S-Na, [ Fe (NO) (CN) ,] = Na,[ Fe (NOS) (CN) ;]

Atel TWAcHATT | «APE AtsyT=1: 50,000

Taare wats 1% wala wat vst Coat Sea Tacw Sa

4. NaNs+ Io orators 91 cad ae cetet NaNs pay age oF

THT Ta way Tet GB CPT MAP TIet SIA Blo Tay CAA

7 HEM ACM SEGA TAPS RIA RR STCATATA Te SH

Rat eta

2NaN3-+-1, = 2NalI-+-3N2t

Airor—O'S ecaranyt! shy At: 1,66,000

Tasrae wears NaNs qqq—2-5% aorta at
I, gaq—12-7 ong I, 10% KI gaa tee oa

wea: NaNs ear lo-q seg fatem wat wes aise aa, fare

Terao Oafyfece ieienate He el waa ATeRRRCOR

teas of fafa wot S:0.?- «ae CNS~ faay aoe ac

Urafrafers CdOO, faterx CdS orm ope Seq eR TA

are ora CdS fara «2 orate ear art



© | writers Tere 168.

. 19. SOs, orrente wraeaa fate
NasSOn, 7H.O aan Fa 2
1. wey H2S0, wear aa, HCl; afin ras face faerae fatwcn
omit Sacer Tals oT SOs faaw Vy, MATA FA, THE CHNTGT

1%, UAW TA CACaTAD Pre Tre AW Be, TST BAT 1 atEN
BF |

Na,SO,+2HCl = 2NaCl+SO,t +H,O

K,Cr,0,+3H,SO, +H,SO, = K,SO,-+-Cre (SO,) 5 +-4H,O

2. AgNOs gats am cea AgSO, uncey afotag

ATAPI ereecel iver wat Nal Ag(SOs) | Cerny aca wetew BAI

Na2SO3-+2AgNO, = AgeSOs; + +-2NaNO,

Ag»SOs-+-Na,SO3; = 2Na[ Ag (SOg) ]
ot alert was vat saat Ag ap weefepy a

_ 2Na[Ag(SOs)] > NaSO,+SO2% +Agd

3 BaCl gars ar BaSOs aycpy, ay, HClig gata &

nae Bro-eeq fate tat PAC APTHAG Site Acq AICHE Very

ara qe BaSO, ayerpy. c77) BaSO, wesc op SISCEI-

CHAS MTACE GATT | :

Na,SOs-+-BaCl. = BaSO3 4 +2NaCl

4. Rareynae waters SCA CPT ATTRA HAT ATS, OR

weir 1% aaa Teo BAT OPTS! waceior were ZnSO,

BAT CAN BACT CHATS ACCT BAT AGA A! GF FT

KiFe(CN)e way CPC Ae TS Vite CHIT MP SA!

ZnSO,

Nag [ Fe (CN) sNO ] + SO,?- +-2Nat > .

Na, [ Fe (CN) ; NO (SO) ]

naire: 5 secerart | spe Ata—1: 14,000
PVH: UAV wat Ae TT ar At SOs" faq we
ati S?- epee CdCOs fata sien rap aca face Sal

8, 20. S.0,°-, encarmrerces wrcta Tatra

Na,S.03, 5H20 aagr 442

1. op, HCls parr UTA PNAS ATTA UTHAT BH,



art Sac SOs ogra fae aR, Tai Bee eee TT
Na,S.0,-+-2HCl = SOgt +S. ¥+H,O0 +2NaCl .

2 Io gars areas Bal

2Naa Sa Os-+-Ip = Nag Sy O_4-2Nal
° CHIGAT TORI-CNCATCAE

3. | AgNOs wars art AgS.O. were, eames cit
QTR, MACIEA AITSS VA, AAT FACT Se TAAaA BT Be

AgeS 2h 3k!

Nag Sz O,-+-2Ag NO, = — App Sz Oy, Y -+-2NaNO,
Aga Sp Os--H2O = AgeS / +H SO,

Age Sg Og 3NagS,Og = 2Nag [ Ag (S205) » J
4. FeCls gags opel np Aecteal BAT MER Aa, Trees

mt BIT Ae BA AT

2NaS,03+FeCl, = Na [ Fe (S2QO3) 2 [+3 NaCl

Na [ Fe (S203) 2 }H+-FeCly+NaCl = NaeS,0e+2 FeCl, 2

5. NaNs +l Bat 7a: FTP TS Fs Tele AE
(8,18 oifacegy, dae Taleat ore)!

8, 21. SO2-, arerars wats Tafem

Na,SO,, 10H.O aaarq F432

1. BaCh gars am BaSO. oeecery, op HClag waariz |

Na,SO,+Bia Cl, = BaSO,) +2 NaCl ~

2. AgNOs waqs sip MA PRT Bact ATT AgsO. Oyecp7 |

3. caifea AeaeaTee waters sist aa, NazCOs @ F10-

saa wo Tala eto wrest fara oeire, Saat Bee Bate

BA CMVMT TAMAS BIT CIT FTI FHCTAT HIT

Na, SO,+4C = Na,S+4CO t |
> Na)S+Nay [Fe (NO) (CN)';] = Na,[ Fe (NOS) (CN) 5}

4... BaSO, + KMnO, sates cas oatberacert acre cater

‘WE Ale? as CHtor KMnO, gag a is cater BaCt, BIT CATT Ft
am BaSO. wesc orasencaecs POLS BA LAT IH

TH GAT THF cater waters STAT, PTT mie seats

aa, Fare ORC CAT MCs Do

auatiner_# 5 RCRA! GY aim: 20,000



enters facwey 165:

8,22. brernte, meres, eens eae TTS fT:

ATT SA 3 “NaaCOe tera Pr SRR Fa BA |

-affofaer CdCo, aazat PbCO, za arse Fath Siete aze we

{ | : ” \
waa s aq CdS (wert are afea.©, $ BaCl, #4 cate aa

PbS) + wfofere CdCO, 1! G2E Rl

| | |

{ t
aq CH,COOH warms BaSO, + BaSO, *faews Ze oT

ere oes qa ata) at HCl ara sar (i) as Ue

t ANG GAR BIT | aq HCl fafa
eam CdS aaa { oni sA—

ABRs GIS | / | wteeete CSTR

eam s BaSO, fae: Br,- we SO,-7 mi!

amt, te HCl-a we crite, cati- at cnt at ot ce B

we CANT AH) GAAS GT BA, ee! (ii) W+A-

aces UE! saT Fal st sin +AgNO;

BaSO, Bxscer aT —> BATA

aierestes eine! wit ANA,

TAT SA Brey

Rea ATH |

at cat wi a ce 8

erates wet |

8, 23. COs?-, eaves Sata fafem

NazCQsz, 10H2O aqara F4 3

1. ae; HCl away are, H2S0.:_ facies 2 THA SAS

ae, oats aN FAT AC, oazia ona COs Tae 2a, AR
BLA GT CATT Bea, Uolae CO, pias sare (OLAATH AR

REA ATE | -

| “Na,CO5+2. HC] = 2NaCl+CO,t +H,O

Ca (OH) etCO, = CaCO; V +H,O

CaCO,;+H,0+CO; = = Ca (HCOs) 2 2



2. BaCl wes met BaOOs wane, eine oniace waht)
BaClz+Na,CO, = BaCO,4+2NaCl CT

8. AgNO, wars sm AgeCOs aysreo, NH,OH gas HNO;-9

RITTH | |
,Na,COg+2 AgNO, = AgeCO,; J +2 NaNO;

8, 2A, NO2- 9 TEMS GAT Tatra
NaNOz aqua F412

1. weg HCl; amit NOo ea fant * aa
NaNO,+HCl = HNO,-+NaCl

3 HNO, = H,O+HNO,+2 NO

2NO+0O, = 2NO.% .

2. KI gays aq: CH,COOH wea ay, HeSO, ara Lh 1.8
BA AR Vo. AIH Tle FCA

2 KI+2 HNO,+2 CH,COOH = I,+:2 NO+

2 CH,COOK+2 H,O

3. FeSO. wats aery ap FeSO, yay 2N-CH;COOH

fata Unianwia Far SH, Sas Mites Aiea AAHSU WaT ATT Fat

SH GBT AHTAT TT ARCA HAC COAT SA! ALATA A PAT

AIS AIGIS AMAT ACA MA! AAG Ms asst ATA WF

Coat =e, Sct cacao HeSO. cary ser acaTere |

9 NaNO.+2 CH,COOH = 2 HNO,+2 CH,COONa

§ HNO, = H,O+NO+HNO,

FeSO,+NO = [ Fe(NO)]SO,

| amarat

WATSI—2 MATATT | sTPE ATT] : 25,000

Pes Crcse way NOs faq] mA AT, MANY, TMZ

HT ASI HAT Ae FA] AM CT ATS GATT HAA ACY

meta cater Coat aor Sera Seieators faa as | -
4. wracersréverrt fafwey (Diazotisation reaction) $ ae,

CH,COOH apna gat oe CHT OG Cee ae, as ceteT ATA-

Runtatars onine fees wT Pe! ae ae BET o-TT-

HT MAT Vay CH Crs Vi LA. SA! MT TAS

eM WHI



Peon

ra Naito Peewee 167

| ” NHo.H. CoHz04 No. CoHz0,

+ HNO, = + 2H.O

a 10
NH»

Hos—{ wen \P-NHa + CH; Cook

Aaeor—0-01 Tata! aoy AtsT—1 : 5,000,000

fase wars (2) 0°5 ony meaUiaiers oniaw 30 Trier.

catmart CH,COOH~¢ gates Fa, wana 75 fala. Ger PTS |

(%) O-1 ony a-aoiqeremtae 70 Tater, Geer aT Ber WATS FA

Sor Aca 30 fa. fe7, CHz,COOH eppe |

WOT s PaaTae HAM AT oe TU ON comet ate Zn Fae
afate, ate certs ate! Fe(III) apace 20% wravtiae oniaw

TMT APR FTL Mery AK Uiaiss Gila Ace TAA

ACoA Gracenoiaceria Talaa LH, SHAT Cl CIA CHA SHTTTICAT

AY AS AH Ae As COAT Fa |

8, 25. NOs-, syaae arava fatea

NaNO, aaaray 422 |

1. sg HSO, + waa sic: san saver amt NO. am

fare aq

NaNO,+H,SO, = NaHSO,+HNO, |
Cu+4HNOg = Cu (NO;)x+2NO2t 2H:0

2. Al pf + NaOH war: say sac NHs om fare ort
NH or Hgo(NOs)2 weet fre SINCE BT BA! BACT STC

fara aay erect NaOH gag fates caret NHs on a Cr



RA, g ormera All Boot sree Zin oot Pato a TS
3 NaNO,+8 Al+-5 NaOH +2H,O = 3 NH, t+8 NaAlO,

arr TANT erect Rola e ae, HC! fatecy oy FACT BA,
CRE TRUS TCHS ROH AAT

— &O (NHp) «+2 HNO, = 2Net+CO, t+3 H,O

AMTNG, MAAR, CHATAAANLS OR PATNA MCT

feontae aa NHs sp fate aq AgSO. gar fate Sra

erent wiser crew aca! wart As cater erecet AsHs Gerry aa

a7 Hge(NOs)> gare ser Bal erect cee are Taba

ser ale za feat ak cacy NHs Ane FACS AAI Bact ClOsé :

Br-, I- qqacet oS mabet Garant |

3. AH MATS AMT CoAT tsat FeSO. gat ore, Sana
wea xt omberacena at cacao HeSO. wets aecarPact

amit ae teat aq wae Aes aac Seis Tata

facies aoe aca! aw, HSO,. emiipe “NaeCOs fran”

AgeSO. gas Tatra care Tacet UNS TaRNyeTat Wa SAI |

NaNO,+H,SO, = NaHSO,+HNO,

6 FeSO,+2HNO,+3 H,SO, =

3 Fe. (SO4) ate NO+4 H,O

FeSO,+NO = [ Fe (NO) ]SO,

4. carer faiems wuniiaite oniao pacer acu Zn fatcx
Tacao wae TreiaS Fa aa, Sava Craent fafem worn =A

(TRANG AAT 4a Tefeat CFA) BACT TANG erevet VIANZ

CL Ae, Uiiaies oniae ax Rota fata faeries Fa aA!

8, 26. CNS-, arenas trata fate

KCNS aqqT4 B28

1. sp HeSOxus SUT SPO LT HAI Coat FH, ora FA
Tafem ota eat

_, KCNS+2 H,S0,+H,O = NH,HSO,+ KHSO,+COS

2 AgNO, wars AM Wita TS AgCNS TRH, (BNre
wnaria, NH,OH-~« gate

» KCNS+Ag NO, = AgCNS | +KNO,;_



: AeCNS N-NaCl ae fate carbrat AgCl TACHAT ST eT.
OR ATTA FART ONT VITAG Aw MAMACe oS aT
Bal cece far cites ae, HCl fafera optieta om zat
CAF FeCle waa orem teimrsveet seer Gat em TH |

Ag CNS+NaCl = AgClJ +Na CNS
_CNS~+Fe8+ = Fe (CNS) 3+

_ '

3. FeCls wats ae aaa, NH.F, HgCh «ae wea

CMTC TVA tT SAI |

_ [Fe (CNS) P++6F- = [Fe F, 8-+CNS-

4 [ Fe (CNS) }2+-+Hg®+ = [ Hg (CNS) , ?-+4 Fe8+

8 27. [Fe(CN)el-, ararrmrtte warra fatem
ee e, 3H,0 aaa Fae

- mp HeSO.s say set weary facets zy aa CO

mm ent ee CO ont ater ferere ere)
K,Fe (CN) g+6 H.SO,+6 H.O = 2 K,SO,+3 (NH,)» SO,

+FeSO,+6 CO ft

2. AgNO; gays amt Aga Fe(CN)s] wesc, NHOH-~9

CHIT (HPRITRG IS ULF

; K,Fe (CN) ¢+4Ag NO, = Ag, [Fe (CN) 6] ¥ +4KNO;
3. FeCls gars omiawoty Beat ary Bact atte atey (Prussian

blue) wyscapy (8, 54 ofacegy, Sate Tale cry)

K,Fe (GN) ¢+FeCl, = KFe[ Fe (CN) ¢]¥ +3KCI
ALIwSI—1°S masta! apy AtaT—1: 400,000

8, 28. [Fe(CN)eF-, cefamenee erica fate

Kel Fe(CN)e] aan F423

1. snp H2SO,: GR me A sn SE Teg EN FeTG

za eee CO omy Tats Bat |

‘2K, [ Fe (CN) ¢] +12 HpSO,+12 H,O =

Fe, (SO,) s+6 (NH4) 2 SO,+3K.SO,+12 CO t



Woo teewiew am

2. AgNO, BATS SH-LeT Agu! Fe(CN)s J SICA, NHOH-«
BAT (CRAPTATTAG ACS ATT) I

K,Fe (CN) +3 AgNO, = Agg[/Fe(CN).] 4 +3 KNO,
& FeSO. gare mp ata esc (8,53 afacegy, 3a rate

cre) |,

4. FeCls gars ammt aver wart (8,54 sifacogy, 48 fates.

wre) |

8, 29.. ena, CRAPTTeS aay cHleTTee TR

AUST | | |

Na.CO;-faata HCl fahee oniaota aa, aq aq COv

US We, SAMA ara sca FeCls yay arte, ais

| |

t Y
Bangs aptly ale UYs~ “aes Ala Tacs

CH | CRATES sara Taha atest
| (i) Rory WA HTT ACT At

CCATATATAS

(0) Gay RA FSA OLA

aca are, SnCle gay crete |

AG TTT yeep A I

CHTAAMNNCS |

8, 30. BO;'-(B,07-, BO.-), varad urea fate

Naz B,O,, 10 HO Waza Fae

1. ong HeSO, + fate wea tender weer: sib aa

AZ WAT TA Sat freee cass B(OCHa)s faao zz
MDT ACTS TOY STOTT HE echo erro erwcet BoACHTA ATA fac
TAN CNG CT ACI SIA AU SSCA TOY BT Le
Prete cara eae Pere erence, 2 sila, 0) fete
Ory) 1 ,

H,BO,+3 CH,OH = B (OCH,)3+3H,O- -
SITE CACATR co AACS OTST FTGT OTH | mR, CATER a
Gane. Tae] We aT)



eins few im

2 —— SUT (turmeric) ¢ CANAS SU Os _
tacacéa HCl gaa are, wige 100° THe GILT ES BAL ALT AVA

fara; teat ea, KOH pace tae Sacer SLES RCH ATT
AA TSI—0 02 Waray! saMpE Atai—l : 2500,000

TTHAS BTS QRoT VATA MOU BT SIN 90% ara-

careca fata AT SH, SMT. CCH THOM ZA! Eley Ser a

Bact Tele TRA LSC BA OAR Tel COCA ATT ST

WSIS SAF BY CHUA, GHICAL, NAVA, Remi brscata

BAAS AAA BAI

8, 31. Si0,?-, fafeces ors fate

Na2SiOs aaa 443

1. aa, HCl: faiaced wat aa; HC] cam sac, Taora Fea
CHUA, Gio Cabins SbewA Seep TI op HCl-g

oF BAwVCHPY GAIT |

Na,SiO,+2HC] = H,SiO,+2NaCl

2. NH.Cl qeaqy (NH4)2COs gags afore caoriaietas oniacod

WYCHA Biers Taooracy Tres ora at pacer IITA ‘acy

TUPAT TENA FHSAA MCF I -

Na,SiO,+2 NH,Cl = HSi0,+2 NaCl+2 NHg

3. stzererciae oft craters (8,1 face, 4a rater 156

ASST CHA) |

4 CaF, + op H2S0.: abra teat afore ak arabe Fa

Sal wiot CTS GT TA BT acs! MAbTtT Aa,

CaF. 6 ap H2SOx stra s.iocw fata creat ax, STIs Ti5t

DISA OTST THe VTA HUTeaa Grey ae ST ae Cane Pee

Tay Ba AA! Carat Si. on orsara Bor Tea a Aca SICA!

ayy @ BoA Se Sora enfoasy Sra as Vier wet Tara VACA

eora catst cans 6 ater ACH aH (8,2 ofacoge (8) ¢ ora PHT
wre) |

SiO,4-2 CaFs+2 H,SO, = 2CaSO,+SiF, t +2 H,0
* $SiF.44HLO = H,SiO,+2 HySiFe

me



aa Ra at

5 — steacetaatuior orate s—soG co OF oetir
TANIA WA Ae Be 4ae ote are VE aT CHT

ae | OF CHT UeMianT Terese wat THT tT FA, STAM

SPO Ba as cHlor ater Sofas Fat aL ae CHIT APTS:

CUTMTT UNAS BAT OPTS! Ate Aer BAT MEM AW!

wyatrer—0-1 macaraT| ompy At! : 500,000

fae wars (i) Unentame aferecee wt om fees 4

afer, omg NHLOH wae 6 fafa. aca wateo Fa! 12 ny NHL

NOs @ aa faterce BAC BAST 100 fafer, sz

(ii) waafefor freae—0-05 fees 10 fafa, CHsCOOH-¢

BSS seq ee fate 100 fafa. TEA Fa!

VST: WC e oA fay wr, Tew 4ae oAPE ATY

Ventorioee cantons acm ai teer acer CR a] SOT AT

6. oneniaasa aferaces + ona GEMees fae ATE OTe

friahie oniaw 7 ctor NaOH gar opie, a cethy wm
Taart aierecws wat eas as cHfor SnCh weet cary Faq ACTER

act NaOH gay fata srela sai “aterecwara ater” sem

aa

8, 32. PO2-, woes oars fae
Na,HPO,, 12 H2O gaq aaata wae

1, AgNOs wats aay AgsPO. oyscaa, ag,” HNO; GR

NH,OH-~9 garth

2 Na,HPO,+3 AgNO, = AgsPO,v +3 NaNO2+NaHePO,

2. BaCl gars amt BaHPO, werey, aq, HCl @ CHs-

COOH-~9 Rate |

BaCl,+Na,HPO, = BaHPO, | +2 NaCl —

3. scat «Tre §=( Magnesia mixture) WHEAT ITNT
aytane fre wats MgCh; NHLCl eax NH.OH 8H BAT BATES
er STC ART faery acai Mg(NOs)>, NH,NOs IE, NHi-
OH frees anocatiart meas fee weer act! Boe

wat fact aces wart fate ecaer MAAC NELOH care
FAT FT OARS. CP or oe



secre’ or waa [Mg(NH,)AsQ,, 68,0] oper, eet
Bere cece face alsa srecera Gq AgNOs gaye oe
CH;,COOH apn wie wecey gee ZA (AgePO.) wae

OAc VK eS ay (AgeAsO,)s

4. ayranisary afertcws wats seo ws TasTas Gat @ HNO,

Tarica Ws Bayar <40° oH, STEM SER ERCAT REG, SOTA

WACTTAMOY BOP AY TA |

Na.HPO,+12(NHy) »My O,+23 HNO, =

(NH) 3 f P Mo 12 Oso ] V +2 NaNO3+ 21 NH,NO;+12 H,O

[ Seca ae seine aleracwvsa AS Ae (NEA)eMoy
Ou]

SATS ots IT GCE OTT Places zee Hat feat

BH! CALIAS GTAG crc am Tea] Wee mes AT!

8, 33. HPO;?-, eqs oracra fatwa

Na, HPO;, 5H20 aaqata 44 3

1. AgNO; gays spor Baa aece AMT AgeHPO; wyerrpsy,

foarec aces faeiae acre art Sal oy Facet Aga ae

TAOPA ATCA ATI

Na,HPO,+2 Ag NOs = Ags H PO,) +2NaNO,

AgoHPO3;+H,O = 2Ag v +H,PO,

2. CuSO. waq: face ater CuHPOs ayscp7 CRRA

Bw MYST) |

Na,HPO;+CuSO, = CuHPO; J +Na,SO,

8, 34. HePO.-, qecrenees wracta fate

NaH»PO,, HO aqua F412

1. AgNOs gat: st AgH2PO. aeecey, sror wae Ya

“ICA SA AH VE, TAT FACT LS FT BAI

NaH,PO,+AgNO, = AgH,PO, ) +NaNO;

2 Ag H, PO.+4 H,O = 2Agd +2H,PO,+3 Hs t

2. CuSO, paves SG AIT CITT MATH LT AT, TAT FAC



14 tapas ata

ara Cull epecpy eq ome ony HCl oer He om
Cat RA (ALTA GH)!

3 H,PO,+4 CuS0,+6H,O = 4CuH 4 +8H,PO,+4 H,SO,

- CuH+HCl = CuCl+Hyt —

3. Gnrenfane ateraes wes ay, HeSO. sea “aieacoat

ater” Geony FA (PAPA ACG Wes)

8, 35. CrO2-, antares Sra Taam

K.CrO, aaa 43

1, BaClh gays fecé gay BaCrO, gescpsy, ate, - CH,COOH.
q bratty, HCla gaerte

K,CrO,+BaCl, = BaCrO, | +2 KCl

2. AgNO; wats aene-qrat AgeCrOy wyscape, CH;COOH-

@ omadts, a, HNO; ¢ NH.OH-9 qaqty

K,CrO,+2 AgNO, = Ag ,CrO, 4 +2 KNO,

3. naaiae Unite fafems (8,55 face, Ane fafa ore) |
4. wreierta aratente faarass (8,55 fac, Sae Tales

THe) |

8, 36. BOM ATRS, BUCATAS ome BTCRS fe HATTA
opr, NasCOs-fqa ta + aac THI, sa SA Ae Ble

+ | t

WAM S AMT DACP, CTY, faa,6 : HCl ope, HS
HCl fara wtee 7, BUTS BI LAH SACHA |

SO. pies sa Teena BAAS -

eq, SOo. mr aaa BA

WNW AE, HS piers

‘3a, ule |

|

+ | +
CAMs ATH U- «fas MICMANy

CH, MATS ainacos wat Tah

aD aT 5aT BRT



Titers facet ee

wee Baers we. ate (wet test for basic radicals) |

8, 37. oe cater ay oateria sisa ET Bat aepiosTy :

APE TE UH MGT MPM N Ms, CCA Aes ay seq
Wel Cara acral ec Bag qalaca @ wor 1 am aca

oa Taecy (1) ey, (2) ae, HCl, (8) ap HCl wae (4) oar

(HNO; : HCl = 1:3) Tatra aecy oreo Garey Acq aCe

xc Fifer wat Coat Fala MOT Faq abel Te ATA
Tater Gamncaa Tet cere a ase Garg wale fay

BCS BATA Seer Tate oie rpwercs warty Acq 1 Teves wre Tees

SUA AIT Tea Taw Acar a wares Scars HiT aid aio sie

SAAT TPIS WITT, Ale GIO AT ACH ACT WAST

UIT! ators Trt way wtow se AA AT

UMAAMTS AIST Al BH, GACT Taw Acq Taeiba Tey SATA

Cammy Mee Si & Baers fara owas Beers aac Tes

Feoeray Wale BaP APE FACS ATI

. ma THece (1), (2), (3) ae (4) mace BAT Coal FCA *AAT-

era acomte wat Tacs faerar sear peat See famereract

alors sy an ae fe fe eerar aa face materia 2 EF

fasts teal Fal ANE CH ACH CITI aa ae! Tay

acerste alt fara oreperd fae sare acer Bins BCAA

ACH ACS ACT |

AIFS HAT Cwat tara wa wae falecn faces sal

am fare orna Bien Gey aia Be HPMCAA FCA

fahcr CICS BCT CTT Veco aT eT AT CTT SCNT

AT SA SAAS EASY OPT ST! AM CHT GG AAT CMT

TACOHHT BH, SCT A wiles weawors Taras Faw aa!

apioia asnce Tapia Tecra Sa ACT!

TAS UianS Beer eae was fees WIS Ae Tah

RA HAST SWS AS wee TAS free See Tee aA, HCl-e
Hat Coat ara Tareas Saw ACI!

ong HClq gat teat ar fated ofsaret eer fair Bact

uniter Staor (strength) fas arece aA!



176 
tates.

& 38. eeemnee oreereers ea SORE CTS RACER)
faceare | Pe ACER

¥ wrest arengien frenttent: argoctera Bet
fogs Seer wer wea ere eTANGHe UTD ceMtice ACEH
emt em aire cmt wea Lacy, sora ea CeTaS

cmt wea I ony, oat cst oeqr IDA opm, fore corit

seat DEB a7, Syratrary Cart Sergr TV apy, eater eet Be
Vi ager acento caterta (accor) fata‘sd faere (reagent) SCE |
oe fasrtcea ace faieas ser @ ort ecoreié we ora

Seley Gel CIPI VT WH, ASE MoT GaN fale

QTE FCN ACS SST GPA aT, BcyTaias Gifs (S—4N)

QaTeTCTA Te, CT CPi aA, Gala Arey Tey THenera TTA,

TAG THAAY @ WAPOA CHANLG aaa fers AMT GACH CAT

ANA, FAT SAAT STNG Aa lea so BPM AI AWAyI-

Htige onlauT (0-3 —0-5N) UaPators whee ax ATi wk

SPU WHT MST MAT FSS BMT ecw Tera

PMS, GIG e TABAT (TL) aes oAACTA L acct are Tt
aN, UACETaTAS wines I acm faery Ae GAL CAAA

wie faiess aco Tasracea (group reagent) face wahsy seq

CRRRGTOTS CRUNCH BTS BCH WrCAT fateAT CAMTCS AT aC SIM

MAG ae Betas Aacergy watiner Gra fete saeq oF orn Far

Rcace | Tale acy WaT aslo BCS CHER STI

8, 39. arrtroera waste srerfers (MOR) ee leay s

CHSC WAIT TPs wes Sa AAT MITTS

faqracsa ARG Taw aN cerettawe Tass LP ceerly AwSs, OAC

aay Coal Bea aaste crtrs fears Sa saat arity wet

orate aoe fer catia et SRT CE MLR BAUS MICA A,

fore Gra aay mS cNtta sTOT arriet gos fer cerita
ST GMC TV BAST MCA! Wea sere free

catice wiews certine fase sore ae. Beceranise oni

FIT ARIEL cater fer Kew oes SUS AT CIT FA S
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18 Se | betes erret

wore 2 coats cone teats es
“ol ROS HMR FAS AAT! RSNA wa THEN BATT cas

RAT 0 ROT CHIC TR ETH FRO RA
| ee, entre ere ators wa THEH METRIC TMA We
Bal OFA WMATA UlAClN Tera Saraterw I wae
ATL spew ores ¥ orien ant ew ass fama oa TAET Les
‘wal reg, fare ITA gore saqot werd a (cana ITB,

IV gaz .V) BS MASl SA AMAT WaTSLG AST AA, TAs

acne fare reir Sa sae acy, 2 AA oil TAF

maToy cattt wae: eres acy Taleat “al Scala

AACA TACT MAI AIT Coat Ber ase MAA Cts BEATE
mac ace Tae at Cee HATH aca I aae Il aos

AIS SAA AT GAT AMMPAl BASIN TASHA Bors,

Sarg aetat vatecw UTA ay ae wr aay act Mast

ear) fee mete ar at AT Tee oniawly seTsCT

HHAM AAS HSA Aa FA BAe (8.11; 8,12 gare 813

watt cre) |

AMAT Weer BaP asa ertlywsers mreslsarss

Ee 180 aH MGA BET!

AMPH BATA HU TL AMA ASH feet CORT EH, OM TAT
CMAN AAT: SCE FHA CAAA BAT AST STRAT Tee fate
rte ores sat one @ sat freq fee, Gey (10 fren

face NaOH gacem once fafacn ober sar acer)

CMA @ ABITAMT Tet oar RITA Re THC MCAS

SLM FT AST TA! VC AMAT SAA Tas, Tacs

A FACHG, Mace Hib AS afet CHT ST CRT ART ATH

CITE AR PSI TE WHE sent reretd ER
Fefean AICe Ure wT ere CMTS! AER feaate foeaw Goer

BN MI Al “CHT aH’? aq Gea MAMAS cecs aa! o
FAK SMTPNS Tat ST ACY dr ecwrsis aMSy OTA
Corre scarcen) faery Prenat sree Fafa Feernwrcs erm

NELOH feare erpertew NHe ance onthe afaanies



; enters facwrer 179

wae NELOH-g ofroy orce fear ACHES | SCATTER
we Te eT

NH,+H,0 = NH,++OH-

Acer Tae ace Lowry-Bronsted we ara waaTa |

wire Far oy ieiem aalear ecnians oa

[H,O+ ] afzace* H+ core acace | acgrea wan H+ gea

COSA SAA ACT SF VPM MH A, BAeqwa Wa Ace Ws

BIPM Mey! as acy Cary sa ce ona wa, NHs gat

HS ot DAS BACT ANTASS BWNIANTT TAMAS

NHLHS gest ax @ wacr (NHa)eS-z ofroy Aerzes |

FTMTAT Viens Faceeracet oa Pee, Thea, FF AT (conical

flask) engi aM Fal Tl HATHA SI MEST TSH

FSI BT VASAT @ Sq aise ass WIM Fa Tiss
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he (1) ox men oat eT GA GH EAE ST “ae at,
HChe weary HTTES RH UM SECT TAS a Agt waa

Hg oa wt ate Pht once, wrt cae BPA FHA

Wee Aa, tery Fro sae eave eat eT! I ager Ph?+

MSS BAS AT race BATA TT acy PhS eeecHey oes ACAI

att HCl-g apy crt &H, wre freer © caw afer CTA

Baa Coat Ber TATSS ACT CAI

PbCly+2Cl- = PbCL2-

Ag Cl+Cl- = Ag Clh-

amine Baer Beet wey aniqwta wate HCl omer eae ATH
Seow OTe Ba Aire Lay Sw wares Tralee Brace

BzT AG MCHs

(s) unboaia, Terme 6 fer aac aearta wat HCl-a arg

VEIT WiMsHMLe Coat Bea! way ott HClq Gorfraters

GM BASS AH AAI

(1) sR OTiAG ony, CAA ise OHincwR SMS TECH BH

ATCA |

(5) Bees a ea et KOM LTE A TG REMY RATT
aos ona, waa NaCl, BaCh, eete

(3) Tafeces erect ceias ae falas onbror obs

BUTHH BCS AAT

(6) WMerias, ontoria @ Toor encarta “HCLa are

falar sort ouatta AeTRaG foat sca |

(6) oncarreances areca HCl-g are faleara ace SO. ony cA

RA A AMT APT GACH LT

(2) af ITA am ace LIB apres arae saqa aay KOH gar

Mea ar aN, Stace HeOe facq Sn?+ cp Sn*t-we alas sare

aa sat SnS univers 2@N-KOH wary pata! sicerercad

ofetse HO. sam sara wae cern A TA aa! fey aie

(NESx wat ores BIT ST A TM Ta, wracer HsOe

‘TPT acre wei (NH4)Sx facet SnS. eine wa
SuS. wae! aie erorARS aes, wre Hes oes

(NH,)Sxe yay aR ST



43) HLS apm oifere sara occa Bat HClg onpy 0-SN-g are
wie fos aca tem wae! iy Cla spe cot ee wren
we, sreiaeet @ Toot wecET ORS aa; ate HClaq onpy

ean wacy HIB ay aaa UTR GAA aCe MNT

BACT VMTAGS apy us ENA foe sa as os CHT Trenser

SACD (0-1% SAT HAT) AHH AT CMTS Ae ACA VATA

ay, HCl gqaqy NHLOH cater coicr face wares ae *tore-

wae (yellow-green) e371 wayera, 5 fafa, N-CHsCOONa +

10 fafe. N-HCl aera gat (pH 0°5) aary sare cartreit
CI PT ANN AT!

(4) areraenes cata Baca ace HS ont oriene wear aa Aas

Tara | fare, se AA AMT WAST TA, Utyota waca Hes

aca BIST Sy sta casita Srey HS acer ar cae A Ze

eae HS om wat aia cre oles oem HeS opr priate

PACH WMA AG BWI BT A GAH vey Wo Sey MTT

ale CTT GAS BA ACS (GICATAD, TANTONTAD, CIATED,

Sorin) wect HS sam oie sar aren Acer PeCRUTT

FITS UMP CHAS MNT A/T RAC AEA AiO AT

SA) wea aT Hace weet HeS ory preter sara Aca SOs ont

pliers aca faerar Woe aT ee Baos wfocr Utotag SO,

ona witeer wre (KeCroO, arorer face oatbet aa) S02 core

caret HoS- wircey FateRra UST AUSTRIA STH ACI BATA

erect sett ST HS vara orca enat ace Orava AseSs UesC HAT

ea) asern oeecwnt viet ater eat cre SO2 ara feet

Sa UIA arotas ea cae ASS. cece “Tle

aeoce’ wal fare pact ate Pb, Sr age Ba once, wracr OIRPTe

Sra aca Saserta meres twat aca sat HSOste Fer

orm wart fee; HSO.q areiae ZHI ok Bese TACT

CARTS ATT BCT MST GACT WHAT FA CALS ACA!

rat orfasrer omg HC] face wearer aca HS onrr DeraT FC

FqGTH BATS WAS MALTA. BAT! eae @ HC! Faroe
raisers freer Scat |

(8) cea wea oneniaa ar orehawers Te SA! MV.



HINO. rer eR SHUR a crieive eu GR Fe
AAS TPIT HEL AT | |

(4) wate aac IIB, IV ay eae SICA ora CATA: OT
CHAS Swart | carer LILA ancery HICeY ACA BCRP RT|

wets afer aes ace HeBOs eae HCl-q arq HF

Wael

(7). cafas orine, HsBOs, war orecey Great faenter cana,

B(OCHs)e TeAca “TIE CVT AR AAI

(8) faferee ence ar aac Al OH)s-7 ace Ger ACA TAA

any HCl aacara areiteay sary wuatia Taferece afew a4
GR AME FSG Al ATL |

(9) TTA, TB «6 IV azo neocian wax Me-q saree arr

a BA TIT GAIT! He aaa aay spe fes

CPT AS AAI THORS HAT TRA ay 812 qe 8,13

AAT OTe |

(10) sata ae HS-7 eather cert cere xcay HS
wr iene srt ursora searauts NiS twat aa

CH;,COOH sera HS mm pies saat ot wien 14

ACS MAH |

(11) TTB arm sresteae oa aiseaye qin tela @ Caren

Be, VAT Taw aca sacawla NS uley sereqa Toor Tra
Bra wce! Sexy CH;COOH fafecy omninots sent aca Tac

cara NiS qatew aq eae Bese MEAT ACA! Blsa BIT

VaPUTM Vasa BCA FAG SCT CHO Brora Io MT ws Coat

Rea weleaq o wa Te CHS BEA TO Talay alacer

ag iq Ay AAI MeN AAT

(12) ofsege atte ontnets aa fact CRT HS yates
BUT). CHAT PAM MMII ATPAG ASA Aco Bias wet

BC SAS ACT AR SMa ae Coat ava Orel Ba a
Pee St RR SEAT FTES SRC KT .

(18) onemiaara = Sr. cairo cent re frais
fale ors | |

- NH,+ +CO3- = NH, +HCOo,-



—— ss ana PY FOI ATCA, ferme wot
watta Ba, Sr age Ca-g atertat twat. Ral OF oi

SATS ATI
my HNOs eq orem NELCl aera facet Sours

NH,CI+HNO, = NH,NO,+HCl

NyO42H,0
CST FAT ATA GAS HUA, HT Bq TECH Bee fences

ACG AG TN GH CAMP TH AM HATTA

(14) gate 50° cH. ora aT sae ate wa Tea TAG

MIT COAT VI ACH GACT VS ACA s

Ca (HCO,) 2 = CaCO, 4 +CO, t +H,0

fers wacit coir Tratatao fafear wre :

> 60°. |
CaCOs+2NH,Cl ——___-» CaCl,+ (NH,) 2CO,

: ONE, * +CO, t +H,O
(15) weep CaCOs, SrCOs age BaCOs-q yartaer eat

wast IV ancora mitered ACM bot BTA aR Mg aceq Get Aca!

cae IV aco altace Tee, (NH4)2SO. gate (NHi)2C20,

ATT HACC HAT PALS ACA Al WACK HAT AA CUTS ALF

SAS ACA! CAC GA GA BTA PSA MPC AT!

8, 11 sat wa MAP RT Bea Ale PACH MTA AH, TI

faiatas face ST TOIT SA ACT TMA BUS

Xe |

8, 12. arat, TREE BMT

(anfaces arera—FeCls refs) (1)

RIC TCH N.C @ Ar cet NH.OH arnt ate oee-
‘omer xe (2) rect Geter catér ae; HCl aefetes Ea Tater

CAR MATE HATES FAI ear OTE Fra. ert wa 1 ff.



& wat face K.Fe(CN)e° gas fates otter Sa, Sra CHC

wre! Set wee ae ore werera eter calor ee, NELOH

CMe Bows aT EIS Tena wate (3) za (lesa Breer)

wraerd 3 fafer, ae; CHsCOOH (1:1) wae 10 fein. He

SNR VTA FIT Gee (PH 4°6)1 ale cH TACHA

OT HS He, CRT Core FA HAT Ate MeTS-AHTAT

weed (4) aT ae ORT BG SoU TrH aCe ATS eT

FeCle gaa celor reivt Gree TOS NARS A HIT We THC

ara (5) aa wae aaaior ae wy fafens oreala TS Sel wert Tala

wa Bas 150 fate. Sa cae TCH TC are TCH 3 Tria

CHES, GAA TIT VPM Bis

TACHA OT AA MIS Ala Ss Wewbos Bs wc MASA

aa Fe, Al aqg Cr-q 20 fafa, sq1 0°5 any NHC! «

PACH, SAP GAs, Ae cert ag, NH.OH opie: a7
(6) eae Fe(OH)s| 8.21 wesc ox, ate

matt Saat | faba °
‘ Werte afew: ITIB, IV

BF |
ater Fai ae V once Tacer-

aq FFI

viats (1) ok HaTST TANS VST ATG eH,
-(%) FePO,, AlPO. «ae fea CrPO, aq, CH;COOH —

CH,COONH, are wart att Beers Searls, Teg CIB «

IV act MSF PAHOA OR MOAT PACES Ue We

waa weet! POW! oars are Ht uaa wae yea SAT feta

Se aa efector wae Mes FACTO, faa ERATOR STACAT

WU |

(4) FeCle gaa fates Sect AAT FA LACE s |
(2) caine Or wre ora CTE fate eat SRR
(i) cafas ore I agora ofsage aeCe eT Te;
(@). FePO, onfxits opine seace aacor aa geet

” abials aida RENN BACT or lae ‘aie, Orinats



© opts « CRY ARC way emtacbt fone aR Fe(OH)
Fare Boer A ATT

Fe (CH,COO) ,+2H,0 = Fe (OH) »CH,COO | +2CH,COOH
Fe (CH;COO) 3+3H,O = Fe (OH) 34 +3CH,COOH

fry satemnnier Senet Rema ea aor wea Fete
te Tatton ai

@) onions, oii ¢ ononiaam CEs eee weCE
ASA AA Al BAKA VAPatocw aeila ferent abe CUteAT
S AVANT ST CIT TA AT! CHT BACKS PTA aca Torey

WATE FACS ACA Vrs Scans Watt Gaal PACKS BTA

Tt Rat eter Fas—a wT pact FeCl gaq opie

FePO.3 mace aio sire free ces Ae! Mia AAT

Cat Alea «iscd are wae we Tare om HNO; fare Bay

SIA AA CUI @ ITAA Gas fre ab ATI

(3) ufetae NHLOH serara TB agra seq oranaia

SoA GAA Coat RA GR WSS WA Wa

(4) ale oabprty ACA TCM CAT OF, OCT MeTS-ATTT

Aer Bert Acai wae ary FeCle gaq aprewe aca Tear

CROTA MAPRT BI HAS AlaaCSA foe, Ge + op HNO; +

WMATA TTACSY HA, TAT BI, Al VT MTP BI TAS

QA PAP WL BAT AA Ta, Bate FeCl, gaq apne

Rl Ae Va VNTHMT AT Te, SAT OTA FeCls way once

Bet AT! .
(5) qely Cesc OTSA Seay HA AG CAAT ACA AT! OR

fount cece face WAC ae CTA, Get waetioos NH,OH fate

UY TH Aelia Geew =A feat! FeCl wacrq fame 4

wet aca cacet FePO. weecpy Tear wateS BCH ANA!

(6) cam wart atw Fe, Al eae Cr ora ace oR OE HAM

CH;COONH, fate eer fact ae, Act CHT BIAS OTA

embachd eoreracc exe rete eprerfataat emniaces ores:
CICA VUPPy Ae Ce aera eracer aeraeta cartorara entacos
Tearca waahre SCF AT wr Fe age Al aon areca aot FE
FE GUE SCF



813. onets eres wernt

(onaceiamem wats svete)

10 fate. (1) wat ate ae Gre atsaet omy HC! wperay wer COC
“HCLg onpy IN-9 fos are (2): 1 any NHC! tpre, sr

dat tier ares arece emracetiag TEC wae (8) ore Tew
ES TT TET OT aR (4) 1 me Mab ea Ca

aera wie we, foe, srerert au (6) ore, aa CUTE

(ATT Cael TAGS AT ACY) Clana aloa Srcer als 2 Tafa.

ort erey FACT ACP AT AT |

Aas Ss . “TTS (6): 0-5 apy NH,Cl faferq NH,OH

TT Me «| HAT ANTON Me AKO aAcaercad Tee, Ct A
(anacetiaaa | ae 2—8 fate apitte: ate

aha ser oe warms TTA ay ee ities = eTHECH
cS) wfoias anacstiaaay | 8.21 |TIIB, IV «are V

we 8.22 mart Bat lace fares Ba
| AT PET BF | SACRA

OTTACTA «AY AMBCY, Od

KCNS wea K,Fe(CN Ye
wat Tare Mata oa bere
TAIT YT AT! |

“eters (1) acer acer artery aise wa GST Bice

10 fafor, sat |

(2) HCLz onpe IN-a cart Kcor SACS PACETOA TT HN

We AT AT | |
(8) emaceiiaer Tecud fears wars 6-5 fare. om HNOs-o

10 ana oracetiner aca * [ZrO(NOs)2, 2H20] ape, Sao

eer face 100 fafa. OMEN Sal STU freA WMS AOC] ey

OR CRT | meer CIN Te, Weare Sora oe a} wert

Wert Are |

* IER ery SoRReatiae FURAD wrOT EE ee FE, eT
(impurity) fet eet S



©) wrawta wea teat Rent PERT CER TA a
tiem mwer saa ar elea sre TU OPTOS ERI |
(68) ew wera weil ware fe oe oy
alreacet Tee, ey face START AR Teeras fate

AAPE FAT CIS |

8 14. arats frerers cata arog Ic iene Frc
Rita Beced Od A Beep (1) ate ae, HCl fac Gey

AFG, LA ASG! A BOP STAT aslo wavs alera ale, Soy

FA CHUNG VAR WAT BPA Vis

ways HgoCh « AgCl eraus mca! “awe: PbCh gaq

TAT Se TH BCH CTSA LA ae! | (2) «=a
waa Sen aay ad, NH.OH aeecacg | visa Basle SCT

Bret OTT _ | SIT FAs
wascwy (4)3 alaa mtrewsAg(NHsCl i) a FR OCH
srocea Cra saigad (8) es coi KeCrO, aq arte’

aaqory, (Hg +jomat aa HNO; |—= a, 4 PbCrO,

NH2HgCl) Rima ETTORE, AS,
TASHA TICE | ONAN BI WAT SAS wilAw

aS mm AgCl agartat

CCPL TAS Cee |

PATCH TICE! (i) aet wat Tacx
TG URAT Garey

APH ST

wea: (1) AgCl e HgeCh aa, HCl gary yatta: PbCle

are; HCl pacer orators weet) CATT aT TET caeeTawAT fet

BATH

(2) PbClotegay eet = Pb2+-+2Cl-
(3) AgCl+2NH, = Ag (NHg) ++Cl-

Ag (NH,) ++Cl-+2H,O+ = AgCl) +2NH,++2H20

(4). Hg.Cl,+2NH, = Hg) + NH,HgCl ) +NH,++Cl-



ao fewer somone frie
AeNOvs Sa HN AE Fs
1. aq; HCl; w-3 ae ATT COE, HNO3-9 suerte tary

-afeise NELOH-q pati! @ wat HNO. fafecr onfaetr

BA OATH AMT SATE MEAT AAT

AgNO,+HCl =AgCl J +HNO,

AgCl+2NH,OH = Ag(NH,) .Cl+2H.O

Ag (NH) aCl+2H NO, = AgCl | +2NH, NO;

AgCl] weysearry NazSi0s wat was

2AgCl1+3Na.S,0, = Na, [ Age (S2Os) 3]-+2NaCl

2. KI gags face zee wep, HNOs-9 «aa NH,OH~9
opattz, NacS2Os gare weer |

AgNO,+KI = Agl 4 +KNO,

_ SHgI+4Na,S.0, = Nas [ Ags (S203) 4] +3Nal

3& KeCrO, gays AgeCrO.g ae weecpy’ CHsCOOH-~q

watts, Tey HNOs.¢ oar NH,OH-9@ gate | |

AgNO,+K,CrO, = Ag,CrO, | +2KNO,

weta wt wats os ciel oa beta wat UG Kb ae, as

oT Urns sata wat Talica ae wee Tara ang [Pb wae

Hg (wri) waaertta areatas feat sara) | ae cele ay BAT

ea case Tact Taw-Tatem sracer (drop reaction paper) 24,

OIA OF CHT KeCr0, HAT GPITS | aT mea acer Tae
PCR AA!

WAHSI—2 WSHTANT! apy AtaT—1: 25,000.

faame wats N-CH,COOH gare 1% KeCr0, BAT t
4, HS: ser AgS aeecer, arr eae NH.OH BACT 1 See,
fang Be em, HNOs-9 wate)

' 2AgNO,+H,S = AgS )+2HNO, a
3Ag,S+8HNO, = 6AgNO;+2NO +88+4H,0 |

5. NaOH at s ABO ble) art FRC, atten

* ShgNOPiSNOH ‘=Ag,0 4 + eNeNO.afiO cos



: ato

ee arfoors facwen 9

6. ; —_—— Ass SAL TTT | Sys apTy, ——
fear WITT

- Ag,0+4NH,+H,O = 2[Ag(NH,)2]OH

8, 41. saat (or) erate fate

Hg2(NOs)2 2H20 gaq aaa Fas

1. may HCls HgeClo-q (calomel) art wescEry, TAT BUT ORR
OU AI, VTACT Bwatia, Tony ores (aqua regia) gaqty

wae Hgo’t oaace etfae aca He?+ oaca ofane ara ae

HgCle ace warts |

Hg, (NO,) 3+2HCl = HgeCla J +2HNO,

HgCh-q art Busca NH.OH-g aeeocm’ aret SCH AT?

Hg.Clu+2NH, = Hg (NH) Cl+Hg+NH,Cl

| OMA | STEHT

WATPOTAS

HARD

(ANT)

2. NaOH gan: Hg.0-3 ae wecen, uloise fees

CHIT |

Hg, (NOx) gt 2NaOH = Hg,O J +2NaNO,+H,O

3. Opens WATS FT SMC (CANTATA POLAT AAT AAR

TWAPAT APA Caw CAG FM") | +4

/ Hgn,
2He, (NO;) »-+4NH;+H,0 = O NH,.NO, J +2He 4

H '
NuB/ +3NH,NO,

4. KI gays ofteresace oars Hele once, atotas

faarace wat MB TAsort-oemwaT Kel Hel.) ok

TRIG TENG TATA FT WATER AA!

He. (NOs) 2t2KI = Hg Ip 4 +2KNO3

5. KeCrO, gars seat ware ait HgeCrO, Gece, 15
FACH MH AC AA! a

Hygy (NQz) o+KyCrO, = Hg,CrO, 4 +2KNOs;



€ HSs Sew Hes « OR Hee FTA CRATE ee ee
- BY mers) 1 | | :

- Higa (NOj) otH.s = SHNO,+HpS | +H J |
LA snC, wars ufetae faerae He-q Sr, TACHA |
"gp (NOs) 2+SnCl,+2HCl = 2Hg 4 +SnCl,+2HNO,

8 KNO. gq: He-q ae wecey (He oma ae

PNAS) |

wets win rata Ceti — uniaets wt Ta,
fafea Frere ae ae OF CHIT My KNOs ga cart Sai To

BA MIA AIG Acq! ASlA VT MST ATT AVA MIT TCT SF,

faery oey Tred MH TA CHAT A Se HIT QTTH I

8, 42. vers Gaeta fafea

Pb(NOs)o aq AaRIa Fas

1. wa, HCls opor weary PbCle-q Am wescH, TAT FACT

BATSS ACA AWA, HV BACH ACSA ATA AMT CHAP ATER AA

Pb (NOs) o+2HCl = PbCl,) +2HNO,

om HClqz bafrafers PbCk yateo a aa ti OT

Wey 2H) I .

PbCI,+HCl = H[PbCl,} |
PbCl,+2HCl] = Hy [ PbCl, ]

2 Ki gers zane acta Phil. wesce, aay FCI CHU

ofaine mia BITS, SUT Bae Tel Saris acy (golden

spangle) wfsocpa axl Wiolae Tasece Beryl eee

(eior BIT Cewy TA)! | |

Pb (NO,)2+2KI = PblIp 4 +2KNO,

Pblp+2KI = Ko[Pbl,]

3 K.CrO, gays: zee aeegq PhCrO, weecapsy, CH,coo#H 8
NH,OH.~9 ER, omy HNO; ox rae ime

warty |

Pb (NO) o+KeCrO, = = PbCrO, J 42KNO, a
PbCrO,+4NaOH =-.Na,[ PbO, ]+Na,CrOgt 2H,0.



oo enifestss Facweee oe tes .

-4 waz HsSO.s am PbSO, SRE, wtetag fers
ee amg CHsCOONH, gare pacity
Pb (NO) j+H,SO, = PbSO, 4 +2HNO,

2Pb SO,+2CH,COONH, = = 2 [ Pb (CH,COO) },80,+

(NH,) 2SO,

5. HS: apt PbS spec, N HS BAC waaay, CF Ay,
HNOs-g ATT

Pb (NOs) ot+tH,S = PbS J) +2HNO,
3PbS+8HNO, = 3Pb(NOsz) 2+2NO +4H,0+35S

6. NaOH gays am Ph(OH)s wncey, aioias Taste

war tet ) }

Pb (NO) »+2NaOH =Pb (OH) » 4 +2NaNO,

Pb (OH) g+2NaOH = Nag [ PbO, ] +2H20

7. taatetey (Benzidine) HNL SY —ni, s ae

cHiot aaberta wat Tar, talear sre are, 2-3 aq AetacyT 2

wrist SN-NaOH oa os eit Are Bro gay (weatta) Pte, 2

cater 1: 1 opcanien wat Cat Sa, Crate care Wien Pree Oat

So a Blotas win Sivas we: aw 2 cet ca-

Teiwar Fat CUT SAAT GSTS Alot AeA MIN ATS ACA!

Aire] weet! apy Atat—1: 50,000

fees war—10% onfatts uniacw 005% caqtatoa

wea: PbO. aas fora mafaiore alas tra Sepia
waatfeica ate (benzidine blue) @sqt a7q1 Bi, Ce, Mn, Co,

Ni, Ag aax Tl oraaories are ase vaca Teieat Xo, Ot

meta fata (extract) face mater sat (area BA,
Nap{ PbO. ]) ceaet aa Tl faq] seri Pb?+ oa ontvar

zeconees, NaOBr oar enfas za, uistag NaOBr ITT TA
WMI Tae Ba BAI

8NaOBr+2NH, =N, t+ 3NaBr+3H,O

13 : .



& etfertranentcer ST fofecers -

(Diphenylthiocarbazone or Dithizone) ¢(: SC / NH- NH, Colts
XN = N.C,H,

ced oer 1 fata. Sra MRT BING ABT BR ATS, PAF
wt KCN ope, aa ora 2 opin fees cra sa 30

CHS MCT AAS TSA Ae AT A
‘ arataer—0- 1 Tate! «ae Alta—1 = 1,250,000

freras wats 100 fafa, CCL year CHCl mace 2—5 faa.

Torecera! WaT SPI AAT AA At

WSTS VOY GIT BAA AAC Sa TS Ae Vio aay Coat

zal wrt wwe (Ag, Cu, Hg, Cd, Sb, Ni, Zn Sopfz) faq WR

is FARARY BA GaPeafeco faq wa ar Zo-q aay

aisiae NaOH yaq encarersy |

8, 15. ant (Sarina): ferermcerta see orn tere

Taoeres :

4 fala. calatecer ace 1 fate. oatetta wat ate qe S—4

cater ae, HCl cay aca one! wren sai wera TAC

MT Cs SE TAT By ass abe AA Ale ae as

cater ae, HCl fatera ora ora uecpy aa Tear! atv

GACH TT LA, AISCS GTAMTSTEs aT CHT wer Ace S-

opace 5 cater ag, HCl vaqat aca are OAR WACHAT FAI GAA

FIG HTT Alaa CHT Hel wera (1) ae aCe ANA
PbCh, HgeCle eae AgCl: 2@ fala. say aa ca Fa

GACH UAL AACS SUAS SMTA AAT 8—4 fafa ay ae

TVS MFI SRTSIG GMCKAT FTI Goad Ay wae CPs

SATA ACY BCP AS As BWA oe ait onfitete
ACA ATS | , .

* ea CaO TTT oe oe FCAT = 0-06 fale.
UAT Bet , g



aiters facwry 198

‘wacieys Hg.Cl @ AgCl eae wang par: PbCh @®
ona fre; Utes we PHC, TS ma 2 Tet
“eTeCe mca PoCh spas sara aay ~CH;COONH, gaq ze
1 falter, oma Get Gre, aaa we 1 cpty KeCrO,y gee carey
mE wale woo wee ae 2 Fal weAwrag PbCrO,
Talo am, CRP WCRET A lec, ae ontafis
Sora TE ET GAT Tel aes” er a
ceca aes tafe rat ae iere weet
NHAOH ore, ay, Ural FA

warm (4) 2 Pre HA (3)3 am |
Bei HNO; win a
(Hg + Wb BVA aq
NH2HegCl) (*) 1 ATT AgCl zes-

TASTAT WIE | CRA

| TAISTA Ace t

wea: (1), (2), (8) wae (4) 189 aor TROT OTe

8, 43. srg aa Orerias cotta eq Baritone faery

0-3N-HCI gat ace HS faieara wer ok we Getta M104
OAT ATS SACK CAT (TST LT THA) | TCA TAS,

Bposia @ Tot AMMO CTIA AKFAG 6 VITA

TAM Ger wei wtee aca wa, fey ast os Aer-

PAOLA FAC: WAS BA aT! oF wari Ga fete Wa

IE ancrigt SOF GATE 7S CHICO. TSE FA GMA! FAA

watios (IIA o91) GR TABTAT (2S), TG, THT, FTA ae

soley —as ate wot Maa wae SoA tas Catice (IB 71)

Ue BMertas, west @ a-ak foarte wor GET

* wanfoeta sear weet Bat Fn Feu I est ish Ca

WSF SIT OTe? Cipw :
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| | wnters Taree 197

sea: (1) HgS, PbS, BiS,, CuS age CdS age HCl gary

(2) HgE+PbS+Bi,S, +CuS+Cds

(3) HgS+HINO, (1:8) > fateat aa art

(NHi4) 2S,
> fates aa a

_HNOs(1:8)_

(4) Pb2+4S0,- =PbSO,4
H,SO,

Bi (NO,) 3+Cu (NOs) 2+Cd (NOs) 2

(5) Bii++30H- = Bi(OH)3 sv

NH,OH

-> [Cu (NHs3) 4 Pt

ALE NES) 4|?+

> FTACEY BIT

Cutt 4.Ca2+ —

(6) [Cu (NH,) , ]?++4CH,COOH

= Cutt++4 NH,++4 CH,COO-
2 Cu2++{ Fe (CN) ¢ }'— <2 Cup Fe (CN) 64

(7) 2[ Cu(NH,) 4 P++10CN-
. = 2['Cu (CN) «8+ (CN) 2+4 NH,

[Cu (CN), P-+HLS > fafsa a aT
[ Cd (NH3) 4 ]?++4CN- = [ Cd (CN), ?-+4NH,

[ Cd (NH) 4 ?-+H.S+2 NH,

| = CdS) +4CN-+2 NH,+

8, 44. Hg?+, maarat (@e) orneaa fate

HgCh gay aaeTt B42

1. HeS3 aecy AM, CANT TUS LLM, THAT MAR ATO

ara HgS oeecopy oneal at [MAST (SA) ACS Mess] |

3 HgCl.+2HS = HgCl,.2Hgs ) +4 HCl

; (AMT)
HgCly.2HgS+H,S = 3HgS +2HC!

(FT)

aw, HNOs, seta eecereo oat (NH,)2S. pact Hes
oats, fees were HeS pacity a

- HgS+2Cl = HgCl,.+S : '



2 NaOH | BITS Bec meres, afefre — wy
HgO ayer |

HgCl.+2NaOH = Hg0-+2N aCl+H,0
3 NH.OH: am NH2HeCl osepy [araeat (SPT) aS

ores] Hg(NH2)Clre “orerrte OS CERCA” ACT |

_ HgCl.+2NH, = Hg (NH,) CI+NH,Cl

4. KI gars ze cece are Hele weeps, afotag treme

BATT

HgCl,+2KI = Hgl.+2KCl

Hgl,+2KI = Ke [ Hgl,]
®@ efor wat KOH areqcy Nessler’s faqs TON UWS aI

Fact Sina Gateate Teta sca |

5. ST (VMN): BWeacs Sata we HgCle gary Tearpy ACT

RIS ACSA MSA MASA AAT ACY, Vacer AMT Acora (Silver)

TS OF HF FAT!

HgCle+Cu = Hg++CuCl,

6. SnCh wars aera amt HeeCh gece, aistae Tasace

PALS BH AH!

2HeClo+SnCle = SnCl.+Hg2Cl,

(ATT)
Hg.Cloa+SnCl, = SnCl,+2Hg Vv

($11)
retorts fa, fafem ser as cater oateta gat
ae, AF Ciel Biatery (CoHsNH2) @ as cater SnChk gar

CMTS | MASA BT MIT WATS AC!

waier—1 MaceNT! MY Ala—1 : 50,000

faaee wets m7 HClig 5% SnCh

HSAs cet sitet Ag errecer TAR] ORT wiaiety PH Tee

RY

7. cores Uniactt—ementans. erated: arrarat (iI)
RAC HAT TP CHG UNTATGS @ fee; sida NELCNS opera

mg ater ace CO[Hg(CNS), ] ceara omen tat



at

afore fewer - 108

a MATH S sip ces (Spot plate) os cath — Hat
ome, aad seasic: NEUCNS cee +6 fag, fon corer
Tinos OTe! AT AG AeA Aa!

against 0-5. acaant! ape A taT—1 : 100,000 -

8, 45. Bi®+, faye wate fate,

Bi(NOs)s 5H20 gay aR Fal CMTE ae fee, HNO,

Tata are 3

1, BS: ap at Buss were, oor aa, UNA «

(NH,)S, wact waatia, Sey a; HNO: e tay amp HCl.

HITT I

2Bi (NO;) s+ 3H.S = BiS,) +6HNO,

2. NHLOH: am saell aa Ueerey, Uislas Tass

Oi

3. NaOH gars sor arena a Bi(OH)s wyscapey, CHUN

Sa IA .

Bi (NO,) »+3NaOH = Bi (OH, +3NaNO,

Bi (OH), = BiO.OH+H,0

4. Ki gars ono amt Bils aera, ufotae Taarace BATTS

Bi (NO,) 5+3KI = Bil, ) +3KNO,

Bil, +KI = K [Bil].

warts

5. CNTCMAT ONT Fate Tee ST ART FT BE ST

SATB |

2Bi (NOx) st6NaOH+3Na, 95nO0. .

= 9Bi | +3Na,Sn0,+6NaNO,

fearae FIs SnClo gare NaOH yay cpncey Aacy AMT BWe-

cert aH, ufotae NaOH apnet were te ATE HITPS

Te, SIT A was fasas wae fos Seer AMAT BAI

SnCl,+2NaOH = Sn (OH) gv +2NaCl

Sn (OH) «+2NaOH = Na,SnOz+2H;0

seg: Ag, Cu eax Hg fay arnt



6. as Tee OS Gq ws cater ere aac WaT os TTT

SO CPT TA CMT SLA WAP AIC AMT BCH (HAA

WS TENS) Mem IH! a MECH Geiss tae (Sb*+

BUG MAB) @ waPlA BecgTaacw (Sn?+ RE MAH) HEAT,
Tare afaer ae, UTiace BIT

Bi (NOs) g+HyO = (BiO) NO,+2HNO,

7. q@nteten (NH2.CS,NHz)s ay; HNOsg Safufece

MG TAM HE HHS CAC TOT farm; fates Se ak ah
7a TH

ALUASI—6 TACHA! NPS ‘sf—l: 30,000
fees Fars 10% Gata gat

seas: Hg(I), Ag, Sb, Fe(III) eae Cr(VI) faqy aor

8, 46. Cu’, fede orieta Tale

CuSO,, 5H20 gat aqaTt Fa 2 | ¢

1 HS: we CuS aysrpy, KOH, (NHi)2Sn 6 O& aN,

HeSO0.-q patty, Ge ae, HNOs ¢ KCN pact geet

CuSO,+H,S = CuS | +H,SO,

3CuS+8HNO, = 3Cu (NO,) e+ 2NO+3S+4H,O

2CuS+9KCN = 2K,[ Cu (CN) ]+K.S+KCNS

"2. NaOH gaqs aera aia Cu(OH), ancy, ufotae

Taare oats, Tere DraDTiae SHAT a UecRy Cee

PAA BT AA Tt :

CuSO,+2NaOH = Cu (OH) 4 -+Na,SO,
Cu (OH). = CuO+H,0 ©

STAT :
4

3. NHLOH: saeta arm fee ala Gece, ufetag

fasracs op Ate oareinleo las AACE HAT WATER ATI

2 CuSO,+2NH,OH = CuSO,.Cu (OH) 24+ (NH,) 250,
CuSO,.Cu (OH) o+6NH,OH+ (NH,) SO, =

2 [ Gu (NH,) ; ]SO,+8H,O |



4. Kl Fe(CN)e} Bes anat fabiee CRAP Ce
cient, a, eniace eee so

2CuSO,+K, [ Fe (CN) ¢] = Cuz Fe (CN) ,] +2K,S0,

5. Ki gays a le ag a Cule once! ae Ib ufetze
TasTaCy HATSS AH araat war dwat wai

2CuSO,+2KI = Cugl, +13+KeSO,

6. KCN gags tore Cu(CN): eeece, aw facies

ax CuCN o (CN)2 om Coat aa! Utetae faeces CuCN .

wee aca aiver aurinay feecen-marnee tort acai ae
aateit NH,OH-«7 tafetes sq ise, aga ufoiene
CoNe snr tz RC |

2CuSO,+4KCN = 2Cu (CN) 2 J +2K,SO,

Cu(CN)» = CuCN-+4 (CN).

CuCN+8KCN = K,[Cu(CN),4]

C.N.+2NH,OH = NH,CN+ NH,CNO+H,0O.

7. o-carceniay Wey Gea Ree |

{CoH; . CHOH . C (=NOH) . CoHs} ¢ tq artretts sons wat

ot cater Tan, fates sce ate, os ceter 10% onivna *01-

Tara braces (Rochelle salt) yaq apne, Sana Os CHET TIBTA

way carr aa age NHs omcaa Grr Brrerlors XA WA AeA

WIN AAT ACA

Acator—O'l mecataray ay Ata—! : 500,000

faerae wets 5 ony orareniaa Gees 100 fafa. 95% wyra-

CORA HATSS FF

BES BACT ATT! VOTCMTIAR-TrACaD TTT BCAA BAT TAH

Taare fara fata so

8 Gyearistares Taleo fa-HPHTLAG, {(NH,)of Hg(CNS), ]} s

OSS HS ceed os CRT GNinGta Fora Fat Ate, oF CVT1%



999 | by wef —

fee Unies aT 6 ws CHT fee Fat oe | afer Fors

TIT AL SRP oa oesfwe fees safsoat-ercanPnscas

CEA er cree { wee Zn[ Hg(CNS),] + Cul Hg

(CNS), ]} 1

ALA TSI—9- 1 TISCSTSTT | NGS At—1 : 500,000

tases wir: 9 ant NHiCNS wae 8 a HegCle 100 fafa.

SH BATTS FA |

reas Zn*+ gaa Cd?+ ona Gafafers mp AT Acer

wear teat ze) Co*+, Ni?+ wae Fe’+ onaq faq] wor, wet
NELF opr Fe®+ oracaa aet wernt Sat

9. TLATTAS SHAG (AAT SAC THANG), (H2N-C-C-NH2) :

Tl
ss

arr ETT wa aes Clo Tarfale sore are, NHs scat

OT Borie 14, CAT os opr esas wa GPS! Asie

ASFA ATT ATSAT ANT

AAwet—O-01 TISCHTANT | TPS Aiai—l : 2,500 000

fare wars 95% C2H;OH ware 0-5% alanine oniaw

Mite! whol bos teat sa Taw aa

WSS VCMT WAT ALAS BA AAA,

Cu{C(=NH)S)> oeecpey, onion bad BACT BEAT,

fang KCN gary warty: Hg?+, Co?t+, Nit fay eum

8, 47. Cd*+, anofana oracta fatea
$CdSO,, 8H:0 gaq aaa 24,

1. HS: fara apy TTA HCl gacq (0-25N) sere CdS ays-

cen, Be ompe aes HCl pact gate (farate feign), fog

KCN pace ouatte (Se BCS MEST) |

CdSO,+H.S = CdS J +H,S0,



wrionre Facer ne 208

a. "NaOH we am Cd (OH): Usewy, wisias TaRRCe
ages | |

CdS0,+2Na0H = Cd (OH) 2 4 +Na,SO,
3. NH,OH: am Cd(OH). aysepy, afotag faarace wate
(Pb?+ wae Bi8+ ace ones) gach eto arr coh OTT

SHOTTMT MACS Coat STI

CdSO,+2NH,OH = Cd (OH). V+ (NH,) .SO,

Cd (OH) 2+ (NH,) -SO,+ 2NH,OH = [Cd (NHg) «]-

SO,+4H,O —

4. KCN gaqs am Cd(CN)2 oeecee, oieiae faeces wow

aa Sloat aay MPT SOS twat sat! aa &
wact HS oie sae afer aay facies ax zeny CdS

VYCHPHY AAT ATI |

CdSO,+2KCN = Cd (CN) 2) +K,CO,

Cd (CN) 2+2KCN -~= Kz [Cd (CN) 4]

K. [Cd (CN) ]+H,S =CdS | +2KCN +2HCN

(poly sary 31 oTacer orl)

NH.NH.C,Hy.NOg (4)

5. witartah-p-widhertn wafente (COC
NH.NH.C,H,.NOy (4):

FOUTS AS OFT MATE BAT Are, Vs CHET 10% NaOH

FAY @ as CHET 10% KCN gaq ope, SHAT AF CHIT ISAS

mat @ WTeteT 40% HCHO yay cary Sat At BACH,

“Te es SH UA APT ey (Blank) orate Fa
CCT |

ATataet—0-S srBcatant! spy AtaT—I : 60,000

iawrae wars CoH;OH grace 0-1% fase ore |
Says Cutt area cant erecat KCN @ HCHO Secas ofamrer
Te SAS AIT!
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wens (1): OR (8). way 397 weeing ee Om -
KOH

(2) HgS-+PbS+.Bi,S, +CuS+CdS ——~> fete ay ali
(4) Bi®++30H- —> Bi(OH) 4

Pb?+++20H- > Pb(OH)o¥

NH,OH4

Cu2++Cd2+ ——-> {Cu (NHg) 4J@+-+[ Cd (NHg) 4 ?+(5) Pb(OH) 2t+2NaOH = Na PbO, Sts, 4 a,
Bi(OH)3+NaOH > fates 2a ati

8, 18 mats Uartias arta awe aaiion fares
TTA amt 3 omiseced ae oerece ofa (NHi)s As.

(NH4)s SbS, qqx (NH4)s SnSs (1) 1 wae, at fabrca ae, =a,

OI AAT Ct AT, HC! cary Hq (2), otazat a, Ble age HeS-aeq

THR UCN ATS ALAA, CHT ATS 1 GAT SUCH TAT APCS

orca AsSs, AsSs, SbSs, SbSs, SnSe «age S(*)1 5—10

ta. fer. amp HCl fateca (3) Secret CIDE, ora fate ae, Fa

AIS ais I

wares AsS; oe

/seat AsoSs e@gerw

aati S—5 fafa.
aaa @ aq, NHOH

farce oS Ms OR FF

WSS Fa, ACHE

Re Tete ATG, 5

fa. Ta. 3% HzO:

face Tay SAI

GMA Bl BAS
tater. Mg (NOs) 2 wae

CI Sa, AG wae

Bers] SAL | AMT

Mg(NH,)AsO,-6H,O

CHATS BUCH |

NTS, : [SbCl ]- Gaye [ SnCle ie ~

MIS AA! AA SCT SIT FIs

(Q) GIRO FT,
NHLOH fq fH

3-4 sy Blon OS -
wears «wi (4)

CHATS, WIT FIT LAL

HLS prietes Fat .

sre. aceq Sheds

TACHA |

Csr Wee |

(2) wormesy orto
SMMTIS BA QA GCS

, tea, Tema ct ars
ais (5) "father 5
faiac wa sa
SnCL feenriae aq
SnCl. aca, Ele wae

HgCle gat cary Ba I

amt HgeCle oes-
CH |

for Wiel

* ate ILA acon wacaiene Oe, oery COLE FBT MAS Fa!



wes: ( (1) erortae. nfs Rio armerte macecter Ae
HC! gees agarta fag cae oeare (NH,)2S, BAT BITES UT
Sloot ercarerat Coat FCA |

~ AS. Sg+ (NHy4) oS. = 2 (NHy) gAs S,+S
Asp Ss+3 (NH,) oSe = 2 (NH,) sAsSe+3S 4

Sby Ss+ (NHy) S2 = 2 (NH) 3 SbS,+8 1

SnS+ (NH) 2S2 = (NH,) 2 SnS;

2) o& ramerarian HCly Srfatere faanies as

2.(NH,) gAs S,+6HCl = As,S, 4 +3H,S+6NH,Cl

As)S; = As3S, 4 +2S 4 |

(NH,) 2SnS3+2HCl = SnS, 4 +H2S+2NH,Cl

(3) As&Ss+ ong HCl > fafeat a aT |

SnS, + SboSs + np HCl > afver ceraratery wae
(4) orm yea Ae Sele Toa Gar Waias GEA ACT

saat aoa aay Coat acq wae HeS-q are wa fate ae ar!

Wace Biloria Volt alot aq Coat arq wax HeS-g

APT Tartare SCH SAT AST VACHE CFI

(5) [SnCl,]2-+Fe = [SnCl,P-+Fe2?+ 2Cl-_

[SnCl,}?- +2HgCl. = [SnCl,}?— Hg.Cly v

f SnCl, P-+Hg2Cl., = [SnCl, P- +2H¢g 1

[ SbCl, }-+Fe = Sb¥+[ FeCl, ]-

8, 19. qatts Croite cemta area Gites face

aiq KOH geq fata WA oae OB om opge sar aH, CeCe

TTA TCT Aaa COT (1) ayy KAsO2, KAsS., KSbO2, KSbS.,
KeSn0s, K2SrS, wax fee, KHgS. qrees oral Aaa ony

HCl ceter cetir cpne seer at getid onfawts zg) HS

BUTS FeqT AAG wc (2) HE STI OATH AVA

qace arq HgS, AsSz, Sb.Ss gar SnS. erace aca! ws, WFD;
wre TAC CH CT ATS | ATALT Ie CAAT Se CRTT TIE I

* af ITA acy afew IS, ONT CTS Ste MAS FTI



“RATT ard oR FrCE HTe, 5—10 fae, ony HCl mere (8),
Bey aa 5 fates cee: oer Taha ae, sr oe ete

wary s HgS gaz ASS; gece ont! «6 ataeye.s = [SbCLJ-
aim Zerg Za wracea casera ASS, ore: @ we [SnCle F-
oa Tar <a Ae! Ulsy secet Gras |S mA 8,18
5 fafa, ae, NH,OH pre aze ate Mat Beas

mo AAS BF

SACHA s Ae Bey Mies £44 fo
Acer =, on fula aT Te

TASTAt BIE | ware aq, HNO;

wine | Ze,7 ASS:

TCE | |

OATS BE |
wea: (1), (2) eax (3)-q Gay 8,20 manta sReay 214 oct
THe

8, 48. As*t, aratte (ara) caters fate
ag, HClg As.Os nat agra Fa, Beet NaAsOe gay aR Fs

1, HS: HCl gary zee AsSs wesc, op HCl apaeiz:
Ge sp HNO;, KOH, NH,OH 6 (NH,) 2S, gare RITES a

2AsCl,+3H:S = AS» S3 V +6HCI

8As.S,+20HNO,+4H,O = 6H,AsO,+9H,SO,+20NO

As.S;+6KOH = K,AsO,+3H,0+ K;AsS,

© (MBITARTT QICH-SICA TAD)

As.S3+6NH,OH = (NH,) sAsO,+ ((NH,) , As Ss+3H,O

As» S3+3 (NHy) So = 2(NH4) gAS8 S4+S ¥

MAMA Tig « amaeancatcoria HClq Gaf-afecw

we Bniacw (HsAsSs @ HgAsS.) afaers ax ae oF GHTTAG Ie

spot Tem Taleo xq AsSs, AS: wae HS deat sat

2 (NH,) sAsS;+6HC] = 2H,AsS,+6NH,Cl

| 2H,AsS3 —_ AS.Sg v +H.S

OTT AS, ~

2 (NH,) sAsS,+6HCl = As,S5 +8H,S+6NH,Cl



MB tater wt

2 AgNOs sae. ennr Bact mart AgsAsOs ere, HNO: ¢
’ NH,OH-~9 gaetta -

Na,AsO3,+2AgNO, = Ag ,AsO,+3NaNO,

3. syria frre (MgCl. + NH,Cl + NH,OH > gaa):

SCH SA AM (MCAT ACG MY) I |
4. SoC + my HCl: cao fatrer sfoa aes W-cetoT

vareriy Hat are, 2 clot np NH.OH, 2 ceisy H2O. (“20-

Volume”) aay 2 cettt 10% MgCh paq armel eta xtca

THIS FI Ae HU LT OM Pay TH AT REM waa GSY Fz!

aaa 2 cHiot SeCl, wax 2 cater mp HClay are Tater

ORV, WAT FA AHA BKM Bey BCH ATER Acs

AASI—1 TAcatara | «THY AtaT—1 : 60,000

fase gers 6N—HCl-q 10% SnCh

HSS CALTECH AACA SPAT SATA TTS lAS

Ba Sy Fa Sa, SI Mac MeAt MgeAsO, oem aA

OAR TASTAT AIT Sarat We TASS AA SAAT MCAT MCAT

HClq oofafecs faite acer sor Serine sitet Gey

wat
5. Marsh-orgters 9 ocr tae (24) waicna Tater ae 6 ore

8, 49. Ast, wieniae (8s) catene fate
arg, HCl.g As.Os aaeq Beat NasHAsO,, 12H.O geet aaara Fas

1. HS: ae, HCl grace Acet AC CHT SC HNT AA AT, THE

HS opm foazea oifere acer vier va ASS: wa S aa

SPS LT TAT VPM TTS CTOTSTIG SA!

H,AsO,+H.S = H,AsO,S+H.O

(QTATETCA TTS STAG)

H,AsO,S = H,AsO,+S

Sew e mp HCl aan wart AsSs eae Ass fret oefre
at! AsSs-7 a AuSs ecw be mp HClg opeeta aa

KOH, NH,OH @ (NH,)S. gare watts | | |



2H,AsO,+5H,S = As.S, ¥-+8H,O
As:Ss+6KOH = KgAsO,S+K,AsS, +3H,0
As.S5+3 (NH,) 2S_ = 2 (NH,) gAsS,+3S

@ Bete HCl fair onirete sacer oar AseSs sescapeey

a

Tacarasrearcet Tarrcey ect eracet SOo wast faica faenias

aa cena Tans mem ax, Saag uteiae SO. tes aa

SNA WHA ZAI

H,AsO,+H.SO;,; = H,AsO,+H.SO,

2 AgNOs wats ent aq Se Aree aceq AgsAsO,

CCP (PACTS LR MOA BS Wes), war ww «

NH.OH-9 gattz, CHsCOOH~g waaay

NagAsO,+3AgNO,— Ag AsO, J +3NaNO,

AW] AAIBWTS QB Calo TloT WA 2 CHO MA PETA BAT ATG!

5 ceter om NH.OH, 2—3 caitr 3% H.O2 fateca say sar

CH,COOH fata ontawla sq eae 2 ceiet 1% AgNOs gay

CUA SAL ACTS-AMITT AS BA Veecwy MSA AT!

ALAMSI—6 MAHI | «APY Ata—! : 8000

3. smicatrn frets (8,82 sfaner, Sae Tata ory) = ory

BIA Beals wT Sew aT Mg(NH,) AsO, 6H,O-+aeay oes

TMA (MAME AS Aes) I

Na,HAsO,+MeCl.+NH; = Mg (NHg) AsO, 4 +2NaCl

Wacseeg Srifoafers were once fea wes Gay 2 VAP y

wey Tach AA AMT HMAG TS FA VA, CAAA BHP CHIT AL,

CH;sCOOH @ AgNOs gaq concer erene-amiat AgsAsO.

GCA ALGAT AH!

Mg (NH,) AsO,+3AgNO, =

Ag,AsO, J +Mg (NO,) 2+NH,NO,

4. aneniana saferaces wars 2 fate maberts wacat Ace

8 fafa. om HNOs wae 3 fafa Taare war Tatace 40° oH.

, ST Ct CSY SAT (MAMA G VACHE ACG AIA) ZLT-

aera wets § onetr-sieracws, 9 (NH4) 3 [ AsMoiOx0 |,

UCP MA AA!

12 (NH,) 2MoO,+ NagHAsO,+23HNO,

t= (NH,) sfAsMoj.O,9] 4 +21 NH,NO,+2NaNO5+12H20

14



210° — taentne wT

6. Marsh-ergtrs SHCHTAE (CH) aA (3%) —
oS fafem edi waié vate fou, sida oar ae are,

Crm Tene ferret Zio @ ae, HeSO. cary aa wx fete fea

mE Aa Tato TH sa Tato ae oats Ten seq & Tats

fous fron wait aacercet ater fra a-aer Sco we! Tara sacs

onesie teeters ACT HS ETAT | Q BHT TOT MGA acd THC
TOUT CHS A ACA UAT wT fore alert Pra eee eee

GSE TS Gren aA egies Tlocws a ater Prey Lacey Ber Tey

CPS MIT BT ae & Gey NaOCl] waa faiox enor Fact

BASS Ta (Vlas ACS ABI) I

As,0,+12Zn+12H.SO, = 4AsH, t +12ZnSO,+6H,O

4AsH, = As v+6Hot

As,+10NaOCl+6H,0 = 4H,AsO,+10NaCl

8, 50. unfeonty caters fafa

aq, HClig Sb.Os gas, Geet amp HCl-q Sb.0; Beet TARA Fa
1. HS ¢ sae aceq Sb.Ss qaqr ShS; qeysrpsy, OPAMP

uine wratta; mg HCl KOH @ (NH4)2S, pacer aaate

9SbC1,+3H,S == Sb.S, ¥+6HCI

2SbCl,+5HS = Sb.S, 1 +10HCl

Sb.S.+-4KOH = KSbO,+3KSbS,+2H,O

Sb,S,+6KOH = K,SbO,+K,SbS,+38H.O ,

Sb2S3+3 (NH) 2S. = 2 (NHy,) sSbS,+5S
ss (OAT OCTICAL)

aw, AC! tafe qrenttorad wat ontaota sar facariew
aq SbeSs, SboSs wae S oeyecapey cH!

SboSk = Sb,S, J +98
2. ores SoC See TSO LARS teeanfam areite
SbOCI] ecw arto a a HCl wae babar surface

wert (Bi aoe one st) 1 | .

—- SbClg+H,O = SbOCIY+HCl

3. wnte-errs onioaia sles ser weEcEA, oR @ AR,

HNOs9 gaate @ wat aeottesa ates “es at a HCl



enters Terwew . 201

ISH HS fio wae HE SS we tem
aH |

4. caeriaa-B (Rhodamine-B) faarae,

E#,N CO NES,

C

Ome
ABE HG CAC as colt mately wt are, 2 cetér np HCl

e@ acaeio NaNOo war apne! aaa wae cater faaae Bet

CAN Bre PIS ACSA AT AG Ale ACH AT! |
ALAMTST—0°5 TST | NY Atr—1 : 100,000

Tastae war: 0-01 ayy rhodamine-B 100 fafa. am HA TeS

FF I

wea: Sb°+ oat ater ae Coat acai aweae Sb?+ oar

ereca om HCl sem NaNO, fafecq aig aa face aa!

aasrat faay aor! :

5. Marsh-vater: (aqet oie OF) Bet POAT.

NaOCl gary aaatta, Tere vlaviias Se BatlT (SITs

BCS ATA SS) |

Sb,O,+12Zn-+12H,SO, = 4SbH, t +12ZnSO,+64.0

4SbH, = Sb, +6Ho? |

8, 51. Sn?+; féeq (et) waa fate
aq, HCl.q SnCh, 2H20 yaq aaa a2

1. HS: fa onpeet omnia wat (0-3N HCl) _ BIT
Rarer aed SnS uence, Ge ap HCl (AsSs are mme‘47),

wanes wie (SbeSs rw mes) wae (NH) 2S, BCT atte,

feng KOH(*) oa NELHS gacq ouette ~

+ af TEA ager ace IIB apoce oree era an KOH wee ae
Pq UH GEC Aes “ernest ora Sn? ere Hey
VATA GAS BA CSN ACTA! :



~ SCla+H,S = SnS )+2HCI

SuiS-+ (NHy) 2S2 = (NH,) Sn |
» COTTA TTT)

& acarsnne gar HCl fate ontaots sar aH es
SnS. oyscp TORT Bet |

(NH,) sSnS,+2HCl = SnS,+2NH,C1+H,S, .

2. NaOH ways are Sn(OM)2 wees,

BAT TH

| SnCl,+2NaOH = Sn (OH) 44 +2NaCl

Sn (OH) 2+2NaOH = Naz [SnO,] +2H,O

| (UTC VTS) |

CHTOAT GVINTAS wae Ta SIC BAT CMCC. BCT ACA ATT

(lane orca Talear ax 5 ore)t

8. HgCh wavs amt HgoCh wescpy { araaratt (25) Bat

Tateat ae 6 (cre) } 1

4, afwerer waters 8,1 afar (6) (1) Orel

5. ancerceeta (Cacotheline) faqs: cats i ce 2

cater Sn?+ ga are wae os cali fase wa OPE! Tat

MEA HAT MEAT AT!

AAiel—0'2 weet! aT Als—1: 250,000

faaras ats 0°25% aaa wat

sways Sntt+ oy @ gelq wat ost AT! Cre Sott ora

eracey Al seat Mg area var faenfawe sca cate Tare act

fatera west wniiawty (2N-HCl) acai siwrat Teens ws

sae faey wor, creas IB acy oresteany oa Sn?t ory

fACH APH Fa iow | |

8, 52. Sntt, fer (Qe) orca fale

SnCl, 5HO.a9, HC! gat wates Fr OE a TRE Ae
1. HS: or ace’ StS. weeEy, Be oT HCl, KOH,

(NH,) HS ae “(NAG) 2S BCT HITE
‘$nCl,+H2S = SnS,4+4HCl

Saat (N Hy) ‘aS: = (N Fi) eSnSj+S_
| —(enrearretricad)



Oiiers fare | als

2 rep er HCL en a ee
S08. eect BE
2. NaOH gars am cea a Sm(OH). TYSCHA, utetag

farce wette

«= §nCL+4NaOH = Sn (OH), + +4NaCl

~ $n (OB) +2NaOH = Na,SnO;+3H,O

(CANORA SICA)

3. HgCh gars wescers aq at (Sn°t Oey BCE Aes) |

4. cme gis: HCl gacq Sn(IV) gaa feentae ace Sn (I)

wat Cerny sca cats face alascea aca HeCle gay opie

amt HeCl uyscey orem areas Fe(l) gay aaa ed

HeCh-cs faaiae Faw 7H ATI

H, [SnCl,]+Fe = SnCly+FeCl,+2HCl
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| wiiore fewer BIB:

8.20 mae ens

wen ¢ (1) AsS,+6KOH = KsAsO,+ K,AsS,+3H,O
As,S,+6KOH = K,gAsO,S+K,AsS,+3H,O

8SnSi+6KOH = K,SnO,+ 2K.SnS,+3H,O

(2) KgAsOs+ KgAsS,+6HCl = AsS, ) +6KCI1+H,O0

KSbO,+3KSbS,.4+4HCI = 2Sb.S, ) +4KCl+2H,O

K,SnO3,+2K,SnS,+6HCl = 3SnS, 4 +6KCl1+3H,O

(3) eax (4)-3 Gay 8,18 matte From 206 HOTT CHA

(5) [SnCl, }#-+Mg = [SnCl, 2- +Mg?++2Cl-



886 oaiee wre

8, 21 ants mara Carethe aTea patios Frere
OF MACHT TT ECS aca Fe(OH)s, Cr(OH)s Al(OH)s

or fauzgr MnO. xH.O (*) 1 waid wore Focus AT

wien sire fen Ba TRCN TET Cro ow Bet

Wa MA Ale aT ca Tera Ae! 2 ay Nae. (Beat

NaOH gaq + 5 Safar, 8% HeO2) cape (2) wae FORT AS AT

HAA TH BT Gey sear Gators (3 faias)1 ate wax Ger AT

oat Ta XA are |

wyceys Fe(OH):

waze MnO, xH,0 (4)

SETS MT! «AM,

ofae,e: NaeCrO, (ge) ax NaAlO,

(ART) METS ATI

HAISST FT ae WE
ORT SIT FIs

(1) aan oer Taher

ofa, arate Zor Cr ears aT, ALTAR
Cr-g aay STA MAPS FAA ACTA ACA AT!

aim WAT LLM AeA SH, CALA A SA

IT PF 8

maT Sa, CA WT

K,[Fe(CN)e] gart
WIS! TT Byer |

SHAT GCE |

(iH) (*) Sergey Ber
aq SI wae

STU RA SA TL
0-02 Tat NaBiO,;

faferen ATES Te,
CAT Boy Bary

festa rape Bers
SFI

CAT ACT HAT
(HMn0.4)

THOT CIE

() ag HNOs
fafecr = ontaoty

aa, Sara 1 Ta Ter.
CASA ACHAT
e 1 fai 3%

HO. (3) cary 44
Berea aor Tea

Tray OT COT RT
eT |

TIA ACT LAAT
WI CK SAT

(*TacaTins BTA)
TST DICE |

(4) Bry Tata
NHL.Cl went Tat

TOTS AVS CMTS t

AMT Wlsey TACIPsH,

NaOH gact watew
2q, its NH.Cl

HINT CUCHT SCIPAH

(4) faa ure @
wysvas7s] Alizarin-s

aay (0°1%) 2 captor
ae, CH,COOH

Tare waerat ae

WA ST MT AeA

TUT |

Tyrer, Paty WITE |
wems. (1) NELCla Gofsafers Fe(OH)s, Cr(OH)s aa

A(OH)s me, oncniam mcr weet! fee, MnO. xH.0

+ eon, ofa Mn®+ eaey erecer ener HENCRMNT ELE MCA!
fer aT eran Facer ea cere erecm oem coe ATT

ace feat ontber eer tren Blow | a



wiv fewer AT

WECM BE MA! Co, Ni, Zi, Mn (fag, staat) afer

‘Mia ty Coat aa wteo wee ace. NHClq Bo-

Pseiieow Ba, Sr, Cag Mg onmonin wetey oy aT (Era |
Teer CT

CSBPAT
—> Talem 2a aT

H,O,

HO, —
Al(OH),+Na0H = NaAlO,+2H,0
Cr (OH) 3+NaOH s; NaCrO,.++2H,O

- H.0,
N agCrO,

(3) HyCr,O, +4H,O, +; 2CrO,+5H,0

(4) NaAlO,+NH,Cl+H,O s Al(OH), -++-NH,+NaCl

8, 53. Fe**, aaa (ort) Sata Tain

we 7H.O0 gay Aaa FA 2 |

. NHLOH: aa ae ocr, HO. cra amt aa

at NHLOH fase orraa ct siz afar NHAC! foe,

Cy SA OCT ACT SA ATI

FeSO,+2NH,OH = Fe(OH) 2+ (NH,) 2SO,

2. Ki Fe(CN)e] gars feces ala acer Uecey, ole

entae ma bina cates cecapramnty KFel Fe(CN)e]
Cerny =A

oI 1

FeSO,+K,[Fe (CN) ¢] = K2Fe [Fe (CN) ¢]¥ +K2S0,

3 Kel Fe(CN)e] gars op ATT ACCT VCH AC ok

Serre za cars “Turnbull’s blue” wax wren CIS AIT

cea certo, KFelFe(CN)s ], feng aes ce “Pru-
-ssian blue” app Wiley 4a ZA!

FeSO,-+Kg[Fe (CN) o] = KFe[Fe (CN) o] 4 +K,S0,

4. NHLCNS wars fase CeaTT FACT BAT CT. TOT

. ofgae sy ar aT (CRAs Bet ECw Mes)!

(2) Fe(OH) ,+NaOH



18 CAT ARI

B watinete steeds at: orate wae Cats eat on
Cee ale, Bey fee, CAUTS OHPKOT TAT GPS, Clit ae

cel fears aT TT Fa aR 2-3 color NELOW facr

VNC FAL AT AEA HAT MSA ACI

ATAST—0-O5 secarany | ape ATI : 125,000

fase wars 1% seaeta BAT
POTS CHAS AIT IFA falem 2a aq Ni, Co qae Cu

Taey Wu ; |

6. O-fearacarn asa, ( Cs y )
Os Clo wabETlT AIT TH UNitwla were HE CAD ATS

OR OF CHC TAPAP HAT PMG | AleT ACSA BAT MEAT ACA
onpy AisT—1 : 1,500,000

fate Bat: 0°1% eata wat!

wey: wort waa, [ Fe(Ci2HsNo)s Pt, TH, UAC TA TTICT

OA ACT AA! CHAP Ma a Maca ASla ery cAty Gorey BWI

Tl GAS Ve zievsy NH-OH. HCl vay faenias aaa og

OF ATES BAT GCI

8, 54. Fe*+, anpraa (8s) Uracaa fate

FeCl, 6H2O way qeqKra 472 |
1. NH.OH: amat 6 wom Fe(OH)s were, afetae

farce onatia, fey oniacw wate |
FeCly+3NH,OH = Fe (OH) 3) +3NH,Cl

2. NaOH gars amt « aoe Fe(OH)s ance, ufctag

fasrace oaatta (AP+ eax Cro+ ane mere)

8. K.[Fe(CN)e] wats ony att SOFA, K¥e[ Fe(CN) ¢}
(CFiss CHCAPRNTLU, Prussian blue), afefag. fagas, mp HCl

ox weatas onfw atts, fare ae: HCl 6 HNOs«

SATA t aa CNC UTA TET HAT "TAT FecaTioTS RH a
cries Aaa atl CRPTRITAD Gerey For

FeCl, +K,[Fe (CN) ¢] = KFefFe (CN) ¢] ¥ +8KCI



_ 4. Kil Fe(CN)e] wt onfae CRCRTTRTRCOR — ro
* OORT A (CRA FIT BOG one‘sy) :

5. NagHPO? gays face zee ace FePO, oe
CAG Vata, TE Ul iA wt |

FeCly+Na,HPO, = FePO,/+HCl+2NaCl

HCI-++Na,HPO, = NaH,PO,+-NaCl

6. CHsCOONa gays ammat gat one art oer fateer ae:

ea GHA wast cass oniacca uc, Fe(OH).
CH,COO, Cerny az |

FeCls+3CHsCOONa = Fe (CH,COO) 44+ 3NaC!

Fe (CH,COO) .+2H,O = Fe (OH) ,. CH,COO 4

+2CH,COOH

7. KONS gays snp art aed wat meat amet [Fe(CNS)P+

OACAA Sey ANG AMT WS VA A Si Cst PACK, GAA

CCAD, WICACUL, ACES, TAA, GAG, AC, Grace,

TRU @ THievias aay fae aR! tere ontrercie Fe*+
DAA ACY Silvey Gay Geey Fes

Fe?++3C,0,2— <= [Fe (C,0,) g/*-

Fe?++6F- +; [FeF,]?-

SMPACTH HAC AAMAS OAT Tachi encartacay, (NO CNS),

HHT BHI GAR GF WW AT! ASA AANA GraPaioe Yer We

BATS FAS MICA OX siaTaRT FMB COG HEAT Faery FATT FE

Ae] MAT TRACT FAT BCT

8 Tree Setaniagtam corms Sine | eT
waa (Ferron) fasts SOsH

‘“

[ N~
OH

CRIS ona het Acer ea CTT oe Oi Taare BAT Te wae
om opi tases Bae CT aT AT WT HIT MSA ACA!



xjatrer0°§ tare ape ata 1,000,000
Tare gars 0°2% aaa war

“RSG, Uinwla mea (pH 2:5—3-0) Fes+ ere Tara
sree fafa Fer ae Te ew ai Fe’+ omy wasag
Tafemt Sor at) Cesena Cu faqy Sor

8, 55. Crt, citar (8s) wats fate
K,SO, Cra(SO4)3 24H2O warts wat Ada FAs
1, NH,OH: faces are 6 oem CrOH)s oescpy, maTAT

UPA Vola sae AT Aisa wae Aca conenat

BAT CIA BIT Srey Ber! & wat CHToey Cr(OH)s ayscapay

RF | |

Cra (SO,) 5 +6NH,OH =2Cr (OH) 34+ 3(NH,)2SO,

_ Cr(OH)3+6NH, = [Cr (NH,) ¢] (OH).

2 NaOH gars Cr(OH)s Berry, ool BP aoa

Trees Face wigs aa Ae ontwrsy carey NaCrO, gaq

Vem Bal & ae Gey saceq Cr(OH)s maa waley wt

(BNA TT BCS MTA) |

Cr (OH) g-++NaOH <> NaCrO,+2H,O

NaCrO2 gary H2O2 (6%) carn sac za NasCrO, gar

CRN TH GR MTACHTTS SMI FateaT ere TPT AAT

ary FASS "A ANS FA AWA
3. NasHPO, wags yar CrPO. oescpsy, ters OMTACS

“wate, sot e ae, CHsCOOH~g eaeetty | |
CrCly+SNaHPO, = CrPO,/ + 8NaCl+NaH,PO,

4. omanins untae fate: catas Ie SUIS WA

(NaOH + H,0. YM) CHA FCA Cen 7A 2 HAC A,

HSO, fara unfawta aq cies aa, ora. 2-3 fafa.

BNA MATa aA sexe color HO. Tahrcy arora Soca

tera Fog ong ater Tr TA! wert cxcaie caine Sine (*)

Ae MASTS SMIAG or Fe aH, Wes Tray aa AACE CCA
BiH OPAC MAAS COANE GM MCHC, CHA ORT PTR
THT UTA TT el



oe enw ec see ee
cra tet er one att or

HyCrz0;+ 4HO.e52CrO,+5H,O
. we ) of NE NH.C,H; _

ONE. NH . C,H,
oe caer Untaety (@N-HS0, CH BAT 1G TAG ATS ae
ae cater farts Bet Ore | TINS TALAT HAT AeA AR t
AAMer—0-25 wate! My ATaT—1: 2,000,000

testes wats 1% operate we

PSRs cals ora TAs wat SKF Hiss BI KIS Ba
tem ecareat (*) NaOH + HoOs, (#) ag, HeSO, +

(NH4)25208 + aratas AgNOs, seat (i) NaOH + Bre vant

SIS Fa Ace Aca Bre qq arias tact atetag Bre cpaet

Tala fatspq (inactive) acq cee aqi Mn?* 6 Hg" faqy

Wat |

8, 56. Als+, caer in eae wracaa fafears

Al(SO,)3 18H20 gay aeaTt 473

1, NH.OH: am adr ANOH)s were, ufetae Treas

ATTY ALAN BATT (VAIN SAYING Aet Vewy =A),

fewy NHLClg tafaivewe water Fr a ORT STAT

27614) | 7

Al, (SO4) s+6NH,OH = 2Al (OH) s+ $(NH,).SO,

2. NaOH yas aire apart Al(OH). seer, ufotae farrsce
Rave | |

Al (OH) s+NaOH = NaAlO,+2H,0

Corne fafeg Goret sem aay & pact NHC! apiece

[OH-] ace aa ae fafgarinn UM fre ae ae fee Bniaw

za, aca ornare ALOH)s erencwrt SF

| NaAlOy+NH,Cl+H,O= Al (OH) js } +NHs+NaCl

8. NasHPO, way s aT rote APO, SCAM, ae, CHsCOOH-~s



ouatht, a a
Al, (SO,) s+2Na,HPO, = 2AIPO,)+2NaSO,+ H,SO, >

HySO,+2NagHPO, = 2NaHgPO,+Na80, .

Al, (SO,) = +4Na,HPO, = = 2AlP0, +3N 2,80,+2NaH,PO,
AIPO,+4NaOH = NaAlOs+Na,PO, +2H,O

4, CH,COONAa gays Sror @ WT TTT CHT OTE
att afetze fae fate cee seats one, faiaart

emtaes Al(OH)a-CH:COO wesc sex AR

Aly (SO,) gt6CH,COONa = 2Al (CH,COO) 3+3Na,SO,

Al (CH,COO) s+2H,O + AL (OH) ) 2 - 7HpCOO+2CH,COOH

CO OH

5. anfaentat (Alizarin) fears @O@ OH

CO

ase faa, Tae sere wen wise alsa sere onteentaca.

rose Seat wt he Re lee Ate! ae CPT

SAG aaPETT FT a Brace ae oR NHs onera Gg Aa
ASST A APS BAR CHAT (McMinay Vileeiacacvsr WS

CAT AA MAL ay a Bee 100° cH, Cm LAA

OMA Vices Tales aa Bate coat Wwe TT aA

RI wae MT Acer Tear faore (lake) wfsseooca GICT

ALA ToT—0'15 maT abe AtT—1 : 333,000

fears Hes CHELATE Fe FIT |
sways Fe®+, Cr®+ eae Mn?+ Tagy Wrz!

6. upinentat-mrepecae (Alizarin—S) fear,



ont cee ae cee NaAlO. gay ate, os cater fase wet
‘ore, Sad sas cettt CHsCOOH apne qouy oeea aT

TRAY HO MT BA aR ae CHB CAT OPTS | Ae BAT VAT
YT |
AAS —O'F MACHT | ATHY ata! : 80,000

faaae wits 01% wate wT! SO
s*5aj¢ Cu, Bi, Fe, Be, Co, Zn, Ca, Ba, Sr aaemctar Fay Soa t
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. whe ” . ve 20

. ‘ wae oe
.

SG s (1) os, NiS, MnS eae ZnS ecw HIATST “acre et
(BITS ART Tre) I ‘ert cevemty NEO are HS wat

ST PY. ST | : |

(2) ae HCl (1: 20)-.4 CoS ax NiS weetta! MnS OR
ZnS aq, HClg wates aca ATIe HAAG wat Coat Fea

(8) afetag NaOH gacq Zn(OH)2 wee a2
Zn (OH) g+2NaOH <5 Na.ZnO,+ 2 H,0

Mn (OH), + NaOH => fafgay Ra AT

8, 57. Co*+, Caras (OI) Urea fatew
Co(NOs)2 -6HO gaq qaqa sas

1. (NH,)S, gars ary ase HASTA BACT SIT COS Seecasy,

uisise fase, aq, CH,COOH azz 1N-HC! paca auaaia;

be oe mp HNO: aa wateu Sa!

Co (NO,) «+ (NHy) 28 = CoS J -+2NH,NO,
8CoS+8HNO; = 38Co(NOs) 2+ 2NO+3S+4H,O

2 NH,OH: oo wee ala sett AAC BeCHP,

Oiotae fase Bes ONAN TI CIT FA WINS 2H

AHAAMTAT BIT Vevey Seq GS WT AWOAT APM seer

waeeet HaOa coereat eniae RCH eet eTv Aa CCT HTT)

Cerny BC |

_Co(NO,) e+NH,OH = Co(OH) NO, 4++NH,NO,

-4Co (OH) NOs+28NH,OH-+0,

: = 4{Co (NHg) ¢] (OH) s+22H,O+4NH,NO,

3. NaOH wats sror waa ater praeia aac Co(OH)NOs

eeacey, ufetas faeas faten Gey sat cerat (pink)

Co(OH) ax LSAT BA eR ATT alan tew TI ae
SATA MAG ASAT APM AAC TAT PHY SAT CHTTTCA,
‘witas Re ap aA (brownish black) CKOH)s | PACHA

Cony a1 : |

Co (NO,)++NaOH = Co (OH) NO, J -+NaNO,
_ Co(OH) NO,+NaOH = Co (OH) zt+NaNO, - —
2Co (OH) 5-+H,0+40, = 2Co(OH) 54 |



: - os ee . co oe we Se29 Ue ei ay Bote co gi 7 eee:
. KCN yeni arene CHEN)s mare, ates

SaeTECe HANES zea efor aa Kyl Co(CN)e] George acai ah
amt we WeeT CP elas ar abi cai-

ATTRACT SAA Hat Beowy sat wre cathy HaO2 eat NaOCl
of orat-fam TS sal

Co (NO,) p+2KCN = Co(CN)2¥ 4.2KNO,
- Co(CN).+4KCN = K,[CGo(CN) 6] .

4K,fiCo (CN) ¢]-++2H,0+0, = 4Kg[Co (CN) «}+-4KOH

5. KNOs gars op tarare “ado watt CHsCOOH fafercq

oMAvla Fast 71a Uioias Tasas oP Be Ks[Co(NOu)eb

3 HO eescry oent At (Tava BCS *Te“ST) 1

Co (NO,) »-+2KNO, = Co(NOz) o+2KNO,

Co (NO,) «+ 2KNO,+-2CH,COOH

= Co(NO,) -+NO+H,O +2CH,COOK

-Co(NO,) 5+3KNO, = K,[Co(NOz) 6] ¥

6 NHLCNS coony: Geagy ata wat (cSTeo-caPTae

wraa, [Co(CNS) 4]?—) Sena wear onset weer watts |

FOI VT seca fata aw Scat Cet For Ate

RA Aa (TAHT ACS WISI) I

Co (NO ) + 4NH,CNS= (NH,) 2Co (CNS) -+ 2NH,NOs

7. orton lantch-2-aeegrePreecater—3 s 6€—wrerercent
faerrs (Nitroso-R aq):

NO

or
SOSCEC oe CRIT OPT PRT BAT (OUTONT OTTATHS TA

wat fates) are, eae 3 cele fase HAT CG! BT BAT

NGA ACT! |

amy athai—l s ¢ 500,000 7

fears wats 1% carta Bet



sre So a Fe feo NHL F fain Fea Sotrefece
APR BA SCTE.

8 58 NP+, fecen worn fen ot
NiSO,- 7H2O gaa aaa aa¢

1. (NH)S wes emt 6 sata gat ser NiS wescws,

atoiae Treas, @r, CH;COOH aq IN-HCl gacq aaariz

aiwias freee ary starr NiS giteo act np amat

PAAVIA BIT Geer aa, Sed ae, CH;COOH fafacy cert

onvaa NiS eneipy. oy ose eieq sore eter a! Oe e mF

HNO; eae ores oat NiS gatew am

NiSO,-+ (NH,) eS = NiS J+ (NH,) SO,

8NiS+8HNO,; = 38Ni(NO,).+4H.O +2NO+3S °

2 NH,OH: sro weeny Aa BATH AA TACHA,

wisiag faeces watew aca sive face onisay Ceowy aca!

NH.Cl fafecs NELOH wan eat A SECRET ST AT

(ATSTSY Slay VASA)!

2NiSO,+2NH,OH = Ni (OH): - NiSO, 1 +
(NH,) 2SOx

Ni (OH). . NiSO,+14NH,OH ,
| = 2{Ni (NH) «| (OH) + (NH,) SO ,+12H,0

3. NaOH way: xa Ni(OH)s wescpy, fasrace

VHAITET GA AS CAT AHH SAS LT AT!

NiSO,+2NaOH = Ni(OH),¢+-Na,SO, _

4, KCN gan: sae Ni(CN). aeecpn, afelae fase

ates xcH aie aay Ke[Ni(CN).] Gerry sca

NiSO,+2KCN = Ni(CN).4+K»SO,
Ni (CN) 2+2KCN = Ke[Ni (CN) 4] |

5. KNO2 was CH,COOR's Brraterw rr as Ra aT
(ORO uw meta)

| ov ( cH, — ¢— NOH
6. aitinnte, nitwronte fewer. ee :

| \ CH, —C= NOH



‘ . . _ , ‘ . - seat : Tea

. — ae eal” ~ oo slaw s
. iM : ot Toe, * gre

. . fe v . . 7 “" .. oe, :

. : : . bier

fer oon wt a rece Nic soon Sea et am far
eR att |

2 cD re ee ft eth Be we
STP *) NSM TTT!

aqatrer—0-16 artcaart | compe a te—1 :900 000
feos ETT: 1% Sameera ote

SOT | | 
|

8, 59. Mn?+, sperrtte ormcta fate

MnSO,.5H:0 gay aaR Fas

1. (NH,)2S ways NHLClq Gafeaters cree A CTs

MnS wacey, aq, werd uniiaw age CHsCOOH-9 (jaca,

Taras -@ fore aoe ones) mace watia) NH.Cl ar cmc

SAM FIT MGA AAT ASAT APA Site LA GACH

AMT A Mat Bal Bloise Tasas wae AL CHV CHT

AA CHAS TCP VCS SS ST CS ALS ATPIAG GACH

RLAUMSAS BAt ,

MnSO,-+ (NH,) 2S = MnsS + (NH,) SO,

2. NH.OH; NHACl-q oxalere UeECHNT BA AT, OCA

NELCl a opr urirerd Mn(OH)2 wasp, Sa 1 ATOAA

*

HsC—C cons

N -

f\. ro
\ / \w

WsC—C _ CH3



eee peat Rm ates. 7 aot Mu(OHe wen
-Mn0;- HO. SRR: wi wee

- MnSO,g+2NH,OH «5 Mn (OH) 2+ + (NEL) 280,
- 4Mn (OH) xt2H,0+0, = 4Mn(OH)sb

8, NaOH Bats. ar Mn(OH)2 cases, aiviag fee
Fame | ASTER ET Ee oiae ace Mn(OH), wear

Mn0,-xH.O wecwr or wre cattt «= HeOe carn sat ES

wise aa cae MnOe wyshepg az

_ MnSO,+2NaOH = Mn (OH)» + +Na,SO,

- Mn(OH),+Hz0, = MnO,+2H,O

4. PhO. +g HNOs: mae Te TAM AIT GwWUR-

wIew @ my HNOs fate comers wa Bey wet Tahar ae,

ST A TAY TS AAAS Veo. Fal Seay Mey wat

-HMn0, (caocat) acer Oras! CEracer SrifPaleres HMn0,

TACNTAS AA Ae

5PbO,+2MnSO,+6HNO,

=2HMnO,+3Pb (NO,) -HEPbSO, +2H.O
5. cntema foricas, NaBi0s: aq, HNO; weet HS0.-4

CHINAS TSF AAT ATT BAT ASAT BCA OMG Bs, SAMA Bion
NaBiOs fear Tater ay wee TAOS Teor HAAS VT Fa

Bea arog ys (glass wool) qaq ale: HMnO,-7 rant att

APSA ACT | an

5NaBiO;+2MnSO,+16HNO, - =

= 2HMnO,+5Bi (NO,) 5+ NaNO;+2Na,SO,+7H,O

8, 60. Zn?+, fore la fatea

ZnS80,°7H.0 yay aaa FFs

‘L (NHS wet: com @ wate aera ZnS eeecwny,

afetag fearae @ mm; CHCOOH-¢ opaete, feng. ore; ater
Sie win ARnarert ery 20S wecey onhrsors

waren apior cen etema ae erin ax ufetsr



0%). OPT (NH) Sa wa een Tra ak eee
-* ZnSOgt (NH,) oS = ZnS4+ (NH) 250, oe

/ 2% NH.OH: am wert Zn (Ol) 2 maces, caemiaa Baer

Orato Crm GH eee) ux aleiag faere mites

Seq (Sion AIT Very zA)t

" ZnSO,+2NH,OH +; Zn (OH) a 4+ (NH,) 280, _
Zn (OH) 2+ 4NH,OH <> [Zn (NH,) 4] (OH) +4H,0

8. NaOH gat: am oer Z0(OH)s waren, atotse faeRcs

FAR WATeS aa Cniva fees NaeZnO. (ema ae

onear) Gey ar! Zo(OH)e were ax, face (1N-HCl)
warts | : |

ZnSO,+2NaOH=Zn (OH) ¢ J +NaSO,

Zn (OH) 2+ 2NaOH=Na,ZnO,+ 2H2O0

4. K.Fe(CN)s wats aecr a fees CCAPTATTaD

Zn {Fe(CN)e] user sr; alolae fasace Bae Fy AIT

Tee OUT CRAPATTRG ART TAT |

2Z7nSO,+K,[Fe (CN) o] = Zme[Fe (CN) 6] + 2KeSO,
3Zn,[Fe (CN) o}+K,[Fe (CN) 6] = 2Zn,Ko{Fe (CN) gle ¥

5. OCUNMAMA Ne Pets- camrererterra cet 5 tae
wat (H2SO, aeqi CHsCOOH) ae, aap catit .0-1%

CuSO. gay @ ora 2 fae. onetiaa sale la-ercarraca

BIT OPTS 1 CAT BCPA ASAT AT!

OMCTART AAFSTA-MCATATAICATCUA ACY BUTT AST OAT errecer
CH SETI THN aT, Tey Terese AAT ST ATSC AAT Taree

TAPCO SRC OT |

ZnSO,+ (NH) [Hg (CNS) ,]’ =Zn[Hg (CNS) 4] 4 +

. (NH,) 204

FTI BAA Sairefers eibet FO AIC ALTO BP
GR LAT seer faers CHAT Zn[He(CNS).} + Cu[Hg(CNS)s}
ATCA FR |



; 4 . * . . . : _ woh oe Be,

t 7 es “eae 7 . a. of .

aed ters is enn 2 cet oer ato ew a
OT gett 01% CuSO. wa 1 catty enroute saietis-

MAMET BI OPTS! Nt OTL

<8 oe CRIS orate acer Fa AT eee | tafe, earzer
eyecare friece Agr Sa CHAT SERCH sHTECAY (interface)

SU. | |

ange Htat—1: 10,000

weet strated fa-ercnnencte s 8 am HgCh ox 9 am
NH,CNS 100 fafa, at waTeS Fal BA!

WSs TIAA ATT Taq] MrT (are aceA Fe(CNS)*+ oq Cerny

za), feap NEGF cary sacar (avaia [FeFo®- oan tery

Za) TAQ] WR APSA MICH ATI |

6. sxrenitanrs arate fa <cemmracat + carareé sere ot rate
SR APRA TS GL APS, HT FATA ACPO ACA

ofaace Tes mrerces nat (0°02%) aaa ea aa; aioe

CTIRD AT ALUMS ST ae Tle acer Tale cee

Zon[ Hg(CNS),] + Co[ Hg(CNS) 4] ones atq i

mw craters 2 cettr oabedta war (ae, HeSO. an ai;
BURGH) Tae Atocs are, 1 cptor 90-02%, CoSO, gaq e | cetir

SHAT TAPCO BT OPTS! ATT SETH.
1 fafer, onder onerceren fate cae orate act ok orate

Fa SUT | | |

8, 24. mae (Sa-*faart): fers cotta area wre ier facet

o% Serer (1)TM seas erace mca CoS, NiS, MnS gx ZnS |
HS-wer oper 1% NH.Cl gay fact ECE WAT GCA ATS |
2 fa.fer, Soar IN-HC] (2) fates @ fata enecwer ang, CHOTA

Hrewgy Bz I

wore afy sey at oe, Ni wax:Co ererq ati



1 , . Wirfoors wet ‘ 238 : ”

wasceys seq, CoS] cag wags MnCly @ ZaCh wags oq
ar NiSeece acai) (ert alga CoCh ag NiCh gare .
LEMICLA Gay OUAIM| ACH) |
Giver AaPST Fal ce Siocw Meat se saber ACT AAA
a face ay) ate, slocr HeS wa aq [ Pb(CHsCO0).-
CAMA LAK ALT) TT WA AAP FI], MGT Ba, CAPd-
Taare fate ape] Tree acer wat are, Utelae NaOH gaqy

AAT RT FF | (3) (1-2 Tater) Taber ang worcege
8, 23 saat ory FI

were s Mn(OH).|eqmq gars Na.Zn0,

ez7e == MnO, - xH,0! erace once
MPS ACA [CMT ATA] 8, 23 get MATT

8,23 watt OAT
WNT TA HAPET FAI

wom (1), (2) wae (3)-4 way 8, 23 Hale HOA (1), (2)

ae (3) cre) °

8, 25. ararts erate cotta sree Ora lere facet

OF BUCKAT TAT METS AA BaCOs, SrCOs, ae CaCOs(1) 1

alsa srcera Gace o fata. Ge 2N-CH;COOH aay cra

Seaerwy Fatewe (2) sai S wares fea, Tey Ge wera faa

KeCrO, gay fates arabe aca cre) Re Gece (3) ea

CA TAS ACI CalaaT STC

aie CalaarT MICs, SAT AST BROT Tae KoCrO, gat cence

RAI Box wey ese fara Bay Bs wre, Sana eles via

ToS are KeCrO. gay opie aowr RS AT AT BATT

WMT Roe Ata ea Mls Vector Tees CH ATS!



4s

a i

Loa

we oe tt TIT]
BaCrO, Sis OF.
face. fern srther
(fame test) aq!

aitere GR ferent

AKG |

| vineges Ber OR er: oT cE
1 fafa, NHOH « <iviae

(NH,)CO, gay Gre 1. AUT SCE

SrCO, «a/yqat CaCO, ware ca!

an fan arr ate wae 5 fai, Ge 2N-
_ -| CH.COOH faery aatge sa) ¥,fdcr
wistae CO. witeer a6!

ai cata at ane Gre KeCrO,
| Patera warria ater cece VIS Fai

4 fafa, seore (NH4)2SO0. wat orate |
(4) wore wane 5 fatad om A! get

‘ wnzents at SrS0,]

eect face fren}

orate tai Pea catal
ara Tere |

SAP VCE

ofan,e: Ca?+ aaa
QIBCS AA I

(NH;4)2C20, ad
cine (5) wae oer
TL TAT BIL AMT

CaCO. wyecp7y |

SHAAN CITE |

ferent abet Sar

AAA AIMS BT!

wea: (1) NH,Clq Gofrafors MgCOs* gear Mg(OH)s

Beshey Ga A, Se CTT waTET eT (Sugoo, = 1 x 10-*,

Sug (on), = 34 x 10-4) chi Ba COs (Szaco, =8'1 x 107)
SrCOg (Sseco, = 1°6X10—) gqx CaCOs(Scsco, = 4:8 x 10-*)

PES TE, | STAT ATT AAS OPT AT |
(2) eesfey satabenia ae, CHsCOOH-9 gatas

- BaCO,+2CH,COOH =Ba (CH;COO) .+H,0+CO,

(3) cee BaCrO, (Srecros = 1: 6 x 0-TM) ay, CH,COOH-

Q OETTT |

- . Ba (CH,COO) +K,CrO, = BaCrO, 4 +2CH,;COOK

(4) Sr (CHgCOO) 2+ (NH,J.SO, = SrSO, | +2GH,COONH,

Ca (CH,COO) ate (NHy) 2801 < (NH,) s[Ca (SO,) s}+

(5) Ca¥++G,0, - = CaCO,
2CH,COON H,



wiles facwres 935

. & 61. Ba?+, cafawen arete Tsien

BaCla-2H.0 gay aaa Fas

1. (NH,)sCOs gays a BaCOs eencHy, CHsCOOH 6 ang,

SlaT VAT KITA

BaCly+ (NH,) 2CO,; = BaCO,/ +2NH,Cl

aistay NELClq oafeiew sla unin NHit sae

CO,?~-4 are fafa aféer Tearetae Ur HCOs~ Gerey sa

GAL CHRD ACT BPISTAD VACA NPY FCT ARTs

NH,++C0,?—- Ss NH,;+HCO,;—

NH,++BaCO, Ss NH,+HCO,-— 4+Ba?+

ASM CAT ATR TA UtoTas NHL Cl-g Satrqfew fereb1 BaCOs
BASS AH A

2. WT H.SO.3 am Sat BaSO. qyscHy, (NHz) 280, gat

e ae, Bert ONE BATT |

BaCl4+H,SO, = BaSO,/ +2HCl

8. K.CrO. wats 20% BaCrO, Besewny, AY, CH,COOH-«

eats (RATA @ PITANT BS Me), AKT AMPALG ARE

RATT | .

BaCl,+K,CrO, = BaCrO,) +2KCl

4. (NH4)oCoO. gars wT BaC.O. Bece, HAT MAG

exe By @ MG CH,COOH qa Face ATES BH (HMMA LS

12°F) |

BaClyt (NH,) 2C,.0,= BaQ,O, 4 +2NHCl

| CO — CO —C.ONa

5. wntwms caterers faa, (| | ):
co — CO —C.ONa

fary fate Sree we CRT ener ora bet BAT ATS, AR AE

ceter faerre ner GIN Fal ereTEaTaT far, em AA!

a cwtay O-SN-HCL & fara Gry ee | Orerget AT FE TAS
Rea CRATES Tea)!



“agnor 0-8 wheram dope: sthap-1 : 200,000
fawrre wats 9-5% oety aa an center ewan faceens
RAI Cre afoter cer ofa Ee feat Ba Gea Siow!

PCTs ory Gara cafes wniawr calaay eat (aeTE-

qt) Melee Val Brel eke aTcARTT aa FAT Tort

TBAT Aa cla Aa Ga ieleat Wr fog

9-5N-HCl qa Sara Aa AeTS-ATAT A BIS TA

GAP TSA OA (AY VR, cre certrwens wesisat oa

Ok TIRAF WA Fa GIST |

8,62 Sr*+, daft onan faien

—e 6H2O gat Beat FA8

. (NH,)2COs gay: am SrCOs wysce;, CHsCOOH « ayy

ete VMAS BATT |
SGI (NHy) 2CO, = SrCO, 4 +2NH,Cl

‘afefag NH.Clq Gafrafoco feepr SrCOs atew aa aa

(8, 61 sfacuer las fates ore)
2. wR HSO,: am SrS0. BUSTA, (NH4)250, WAT 6 Ae,

wees MACE OAT

SrCly+H,SO, = SrSO, + +2HCl

8. K,CrO, wats Safran sacs mp BAT Bw BA SrCrO. -

wysrpy, CHsCOOH-« garty (Ba ace e435);

SrClp+K,CrO, <> SrCrO,) +2KCI

4, (NH,)2C20. gat: am SrC20, TTR, Staq ane

HO BATE, Tay CHsCOOHNa AI watt «(sparingly

soluble) 1” TROP PITTF

SrCly+ (NH,) 2C,0, + SCO, ¥ +2NH,Cl
5. “pntemet caterer’ fawers (8, 61 o(facmer See fafa Gre) #
rateneta Orivatecs faninteoers omtel Fas foe, antes
toa sre Feory. KeCrO, geet fae aca wiiaca ate | wat

seo Bre gy CHIT orate RH AT cae oes Fata ATCT Oe



itt fees wee on #11 mene-amnt wen we text Ges
‘wala at aren, fer, fafa since ws orth emer aa ate
OR OF caltr, Tera BAT CAT STL MeTS-aHTAT Peer, ATA
RNa |

agetner—4 mitra gy attee—t: 18,000 oo
8,63 Ca?+, aneina orntas fate

ve 6HO gat Aqz FAs

- (NH,)2COs gars aa CaCOy wesc / Bat ae Sré+.
CC WS VFS era fale A

2. way HeSO.: ong wat ow rT CaSO. wacee, aT TT

feast watts (2 ana/Tera, 25° or) aay (NH) SOeg, ace

@ivet oat (NH4)2[Ca(SOx)2] Georg aca wtow Bal Gia

RS eet)

CaCly+-H,SO, S CaSO, v +2HCl

CaSO, -++ (NH,) SO, <> (N Fly) a[Ca (SO,) p}.

3. KeCrO, gays Cr OCR TA ATI (aia 8 sista .
RS Aes)

4. (NH4)oC.0, waas ae HAT BS wha ata at CaC.0,-

HO aeeoey, wat ounice watt, Tee CHsCOOH-q SER

(Ba x06 Tesh) |

CaCl,+ (NH,) gC,0, = CaG,0O, / +2NH,Cl

5. K,[Fe(CN)o] mats ufotae fasrace am CaKo[Fe(CN) 6}

weecwy pes ai NHCl-g Sriratere OF GECHAT Tae

FRG BAI oo MNT
_* CaCly+K,[Fe (CN) ¢] = CaKe[Fe (CN) 6]+2KCl

ates faa Ba aay Mg aay erect ase AST SACHA
BOS Ot 7

8, 26 arat (Serie) + 3 sor cere tat ares mm

ak BCH ATR ATATS ome BaCOs, SrOOs wae CaCOs(1)



apr ore Teer NSC FT AH AIG 1 1 facie, we, CH,COOH

fatece SIRE Ta FT TORT aS aT OCT Bete eH (2) |

2 1 HIT BH CHET ATS OR KoCrOy part 1 -CeloT Cat Fat

mere erence (3) oem CHT TAS Bq laa Bee! .

ain cater anew, wre FN HACIA TOS aT SPT KaCrO,

BM CAI FH OWT AMS A A ERAT ATTA RT CHT OH

SPENT ot

Sewers = a al eae wats Sr’+ wage Ca? enerw ona
BaCrO.) - 1 fafa, NHLOH aa aifetae (NH,)2CO;

ay aay Tr wor
are! omg HCl aan

HISS Fa, CSU FA
MEE BF, STANT PLAT
APS FA, ATSTS-
wae Tere

wt ore! ATT Gece) SrCOs aar/
wea CaCO; arare mcr! WAHT Fa,

oan wa THC A ate, wae | tata, 2N-
CH;COOH fata sere WaT Faq!

afotae CO. wifven we! ate cater a
anes, Seca KeCrO, a fatice waria
Quy CACHE BIS BF I

I fafa, sore (NH,)2S0. gar. ope
(4), erence 5 Fatae sean a, SVU FF AR

“|

COS BY 4

GQwM THs A) ME wes Cart

SrS0, | QELS AA! BAS
wa face aml Tt (NH)2C.0.

ane! fereq | stgtae| RT orate (5) wae

wat fear care omer] SR
Teper | | , - ATT CaC,0, WA3-

| - CPF |

aii al chi

ros (1), @), ®), (8) ae @)-a 8 25 areata TOOT

8,27 aretha rain cata ate sre Feca

amt eracoren (8; 11 sat cra) On eras once Mat Nat
wa Ky. ontow or sat wttes a7 (1)..¢ or SIs ETH, FAs



(i) l fate, war ate, Tee,

NHC] @ NH,OH Urns,

wm (NHi)2COs par wat
(NH4)2C20, (2) wat TR,

fata ocatote «ate | fae;

VC PAT LA CCH ATS | AAA

ofzaced ae Na2zHPO, yay

TN FF, Viste Bey Borg

Qa Wl FY ATG | me Ae

FM WAP MECH AT Se

(3) 1 ya

SHUT TTT SC

(ii) 1 fate waa ate, 0-5
fafa, sort Zann (titan

yellow) faarae (0°1%) wae
0:5 fafa O-IN-NaOH yaq

TTS | BTA BST I

TACT AAT CITE |

caer fa Me?+-q ay] AHS AS ST ASG a SI TCH
Nat-q ay oR BT BM
K+-3 aay Aare Tt

(ii) 1 far, wat ate, 2 Tafa,

TRSLGA eT STACUG | BAM
CMTS GR SSG TAT ATG!

way are cece (4) |
CUTER TICE | —

cATeRTA CAPSS aa Fal

(iv) 1 fafa. war Ate, TR,

aT al ANS CRT A,
CH,COOH «wre! aca

TH so, TAT. SAL SH

once (5) |

TSAR SICH |

ominacaa Vatere at Fa!

SUCATAE BAR Batrato eens vate FCA OAT ACR!

‘gretss (1) HNO; faire Gey Fara FA Mg(NOs)2 cect

fora MgO teres AOS ANCA | CHEAT FIAT SAC HC HHT ACM

aatow ar Ket cece TACT RUA! wacry aq; HClhe gates RA
Myg-zy aay ote FAS BCA! |

(2) IV azo orereniat SACU SHA AAA: TUPHS A

sry NasHPO, gat fafa Mea ot oar Se FAH &
AiG FAASractes was fons Satwe BI GR YOM ;

cre are aaa (NHL)2COs war (NH,)sC:04 Bat a
faterce fant Bea Grom ercarert | aie IV SLO OTN AF CIM

Tey AT OR CTH ALF FAT AST VAI |

(8)"MgCltNagHPO,+NHOH 
a

oy, igs Mig’ (NH) PO, |'+2NaCl+H,0



240 treutes ere:

(4). NaCl+Zn (CHyCOO) »+8U0g (CH,COO) »+CH,COOH

/ 5 NaZn (UOs,) s(CH,COO),4+HCl

(5) Nag[Co (NO,) o}+2KCl = K,Na[CO (NOy) ¢] ¥ +2NaCl
8,64 Mg?+, serait wera fae

MgSO, - 7H.0 BT WR FIs
1, NasHPO, gay: NH,CI @ NH,OH-g Oxfeators sror ae

BAT ROS Barer Bera SoG Sar ATOceT AeA Aes AMT CHOP

Mg (NH,) PO,-6H,0 wescapey opest ATF
MgSO,+Na,HPO,+ NH,OH <=; Mg (NH,) PO, V+

Na,SO,+H,O

2, NH,OH: wim art Mg(OH)e eeceny (areTors),

SHAMAN AIC SAPS TSS Ba (AMAT Bly AS) |

MgSO,+2NH,OH =; Mg(OH).4+ (NH,) SO,

3. (NH4)2COs gaq: NH,Cl-q Gafsqiere cai Wes TA

tT (area Sr aera) NH.Cl pray ar erect sraaeta aaca-

PRT SATA BCH Zz

TM

4. S-atrereingtonaia wasn wai fase, ¢

OH

1 fate, at ae, Tea, NELC! apne, crag 2 tia. Teetae wat

6 4 fala. ay, NELOH cay aca CrToTe | TAH ACA BTveT AA,

Mg(CpHeNO)2°4H2O0 oysipy acqi Na eae K ar Sane

TST STS BIT Tac APT SA eMC |

Awerae wats 2 ona fear 100 fafa. 2N-CH.COOH era

BTSs Fa |

5. Stirs tam (Titan yellow) sane IG _ calc
oa beet HA ae, wi Cater Tavs ETI w TTGT O° ‘IN-NaOH
BIT CA STL. are TS VAT VTA |
agater—1-5 stcarena ampe atl: $8,000. ,
fears ets 0-1% wate wet



frou: Mg(OH), eeucwern Seiseor onfes ee ut geces
‘Som MACHT NP aT Ace Ties acai I aw IIB aI
MST Mara Map leat eicaera | |

8,65 Na*, citer wracra fefen

NaCl gat Wa FAs
1. faxes bari wniaes faetae (Zinc Uranyl Acetate)

1 fate. wat are, 2-4 fate. fase gat Ca Sa Cae SRG

Gal MW! BH IAS Crieny fees Beata ants

NaZn (UO2)s (CHsCOO) 9:9H20 wyecaps peat are GTI

CHTt MAM MET OS Ya Bec a1 Cu, Hg, Cd, Al,

Co, Ni, Mn, Zn, Ca, Ba, Sn aae onemianna >5 om/feta

areca Taleara AAIST SOT ATH

fase wats 10 ony SUaiaer untae fac 6 any 30%
CH,COOH aa aaleo sa wae at Taha 50 fie, aq a’

wat)! Brera mica 30 one Taree solace ate wae 3 any 30%

CH,COOH fata ales 4, ora ae fate 50 Tain. oa

(e Fat)! % @ W Fat GETS aa ATT fee; NaCl cat Fa!
24 SoH] SLPS BAA AT VAY CAGATT Tres Salve SMACT

(ETS Ale! mAisecety Tae wat

wey, Tere Roatan eniase come we eH wee
N-CH;COOH~q gateo 74!

8,66 K+, agfana area fate

KCl gat aaRT Fa 8

l. onfems carates w2ines wae (Sodium Cobaltinitrite) ¢

] fafa. war are, Tea Tease wat ae Fas CHT ATT

CH,COOH apie! acHera Scr vat Sa bra BAT ONY

RA STUTSTHG, ae HET A ATC A ACH MNT AA HOC
FAT SAT CTE CH, ASAE Gafeaw Macey ALTA CA

UA AHA! TCS @ Ga eas faq] Gre!

| _ Nag[GO (NO,) ¢]+2KCl = KeNa[CO (NOz») o] 4 +2NaCT

(atetag)
6 |



242, tewies woe

LT MATHS OS CRIT SMT HAT Te, IF CRIT TE, CH»COOH

CIN FH, Cray ws ceior AZNOs gaq (0-05%) wae 4-5 cater

FOS TAS FAI OMTS! LH WET VeHy Beg cane

HAT |

wWlaner—! mecatat! spe Ata! : 50,000

TARTS HATS FHS TTT WAT

2. HClO, yay (SN): am tear KCIO, TTA |

TOT ARTA Ban OS AI, BT Mec Hyey a art

3. tarcarmaioirs unite gee Ho[PtCle]: np war sue aah
wearrag Ko[PtCle] were ae FAT AOS GTS NT ACS

THAT ZA GAL SHG BA PHOS AMA FMS ASS BA! Sanaasy

HIT GA MACH THF |

H,[PtCl,]+2KC] = K.[PtCl,] )+2HCI

faeras wars 10 fafa. arr 2:7 any Ho[PtCle], BHO gateu

a FAI |

8, 67 NH,'*, soremisare erecta fate
NH,Cl yay ayqart Fa

1. NaOH gants sax saver NHs opm fan zai NHs sor

CH). FE NC CAAT A (8) Foe eer roa FIT TET

(st) Hg (NOs) o-srrerce Bret Ba, Sour | of

NH,Cl+NaOH = NH; t +H.O +NaCl

Hg, (NO;) x+2NH, = Hg (NH) NO, / + Hg)+NH,NO;

(FT)

2. zamena fare (Nessler’s Reagent) : az catit oats
BAT FG Ce are, as CHIT NaOH gee eae 2 weter eas wt

Tre | STAT BAT VT Sac TaN, tear se az

OPE SA GUT

aairer—0-3 secre Ns |

fame was 10 ony KY face 10 fa.fer. eiontagt se ae



‘artes face 243

“Bates Fai waa HgCh-g arg gaa (60 ana/tete) arece

TGCS eT (Srey OTST A OFITCA) ASH] HAAS AT AAT PeTAT

GATHWH AGA AH! ey & fever 80 fa.fer, ON-KOH wae cay
FA OA AIA HaoA Ue eet fatecy 200 fia. aq wants
TMH Fat HA Cat Ae wT Coe ate wae fase wat

Toe SICK MATS | :
FOI CHAT TAS BI TAS MT MTT —

orareacwa Ko[Hgl) sata war

arog s NHs-9 aia Bai SAH BA, BIT AeTaT way Bey

VCH ASA TH! WA ME AM Beyiy MEI SaPato faq]

QA, ALAM Gera Bomar acter Cracat lae ore aa

NHg oes FCA CORA AA 2k HAPS Fat TMeTla!

8, 28 arant (Ca-MiaaIT)s Wasla Cte MST Gra tera Tacwree

AM Wasa TCH eTscw wa Mg?t, Nat aay Kt) mtow

wa aa wtee Fa (1) 6 ot Se SIT FIs |

ww fac =~Me?t-q ae | Ba He SIT BE OF SIT

ATT FH | faa Nat-q aay aa BF
(i) 0-5 fafa war sae | Ort Kt-g aay saber Fa

cette: NHC] gat can aa, | 8:27 araet oat sa
wet 0-25 fafa. wefan ns

fasras way @ 1 faje 2-5N-

NH.OH fata eerie say
Fal THE BAH TACHA | \

THAT OCH

(ii) ‘seae cettr wat are, 2

CHT Gabry «BCR faa
aze 2 cet 0-1N-NaOH

MIT UMTS | SET VST IPA |

TTA AA BITS

WET: (1)-4 aay S V7 arses WOT (1) ore



8, 68 wuerie wares wate (Tests for insoluble salts) |
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__ BRI Cm RT ESTE & gat face Fe®t-q et
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ATA MTECS MHC |
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8. Saran aa!

| Citas SiG |



TO B. CAAT UT We sat |0-5 ana wren fuer foc 20° fae, nfios we bce CRO
SEHR of ATT ROT OR AG STI WS RC

ofzee face fer oer wT FT Es

1. gey tee + AgNOs aaq > AMI, er, i
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bey Sti

mwifaz facets ( Quantitative Analysis )



waeins (SUNT) fecores (Volumetric Analysis)
9, 1. warinis wa mainte (Acidinetry and Altalimetry)
GHiMG-wias Gary (Acid-base titration)

eraiais ¢ wainfece seat cman fete ontem. BATA,

ae wacniae onize, aretniae untae, Rent
AMAT WIIG AA MCF wera TG ene ine eam (Primary

Standard) fenca cnfvat watae (NaaCOs), caret
(Na2B,0;, 10H,0), wacniasentae (H2C0, 2H,0) AR
are tains ante ((CH:COOH)2} age ari GI Bs
Seq Siw, A seis aes fee Cee ax, ora
cao re fates sera | srererie aes Bas aera feat Sar TE,
TAA SHS AAAS SMT LAT ANA Bay TWA 2 FTL
aitae (standardize) sa a7

9,2. ay Bde aepiesay (Preparation of standard solutions)
Tatery armrey wacey awe sent wens fone MSA Far ACNE

(Bee weye, 4, 7 afar CHA)! «at SHS | oer onmey

wa face wera Tate eo sar oer war Cwala Fer Gary Sag

(3) onfems ert (NasCOs) aie afaeert enfoart erear

aH at ona taeeias fase * NaHCO; fag, face oer

wien Bay sare NaHCO; faraifew aq NasCOs Geory aH

ze CO2 @ HO cam aca BUT AT! Gey GA (260°-270° oH.)

Faw aor fare farw 60-90 fais Gey Tar GA waa eH ATT

Re way Boer ery (fusion) age aie 270° oy. Se

Sra Gay wa ax oraz NacCOs grew COn caq aH TeMT

FSI MCE AT OT AL CUTS SUT BA Gey CCH

a SRT CAT RE oreE CTA BE MA, SST We
decir en neers neo weerse

*: fontes — AACS ATA Analytical. Reagent



ear en BI “Ga gt COT TATE TA NaHOOy 4 fee
WMC EE, Ca OE RT wat oryfers bey

BUS BWI Fond ae NasCOsre an xq way NasCOs

<r tacatiee fears NedOOs varia aera fees stem! <7,
CRM ares are om, Tory nat teats Uren feereT 110° cH

wen Gey war oT Ter AT WA eM ACHE
Na,CO,+2HC] = 2NaCl+CO,+H,O :

Ona water eow wa aia NaCOs-z apngenes =53 an
Ox 1.3250: any eA NazCOs afseere eset seq 250 fa, fer:

TITS Boviewe (measuring flask) facg onfow ae faba wtow

SAA HAP ACT Bsa 250 fa. fey. foe arecey wWenrey-wey-wa

(N/io) weet cota wa eM AA! fee ASPET

1.8250 an NasCOs eay St OR WEST! CHT AP Ca

serie fam NacCO; afseora eta aca Tara 250 Ta. Ta

MHE-B_ANS HITSS FAT VA! BR Wa X mt NasOOe ASTELA

amet gar, wrecer NazOOs paces GeMee ATT = x01 (N) |
(%) tararecy (NaeB.O,, 10H.0)—cpfveas sete UCrsT

CUA WIA Ford SAP He laat Gres (F) OF MT SAF

crt caert, «190.72; (el) AC ROTA OLA
(recrystallisation) vagy ferry sat a; = (4) aaa Bey

Bra ear Poa lear Mar SAAT; (M) BPSK al wer sat

wa; (8) frente cw wos Wea Sacer AP EIITAA. OF

OBE HG CRSiaT FACT BAI 7 |
tacetes Fees CATE TOA ORT AT COT MISS Bret
AAs CaeAA Bea Try sea ToS SH 1S aT CAMA ATA:

50 fa, far. Beer BATES Bea OME LSAT BAT A CHAT

HOR MAT ATCT RUA CIA STP ATT SH" CH, Ae CT AT (NasB.0r,

vow 6a

10H,O == NasB,Or: 5120) L —s ones FI
cece face HA Ties eer TCH AH Gem BH, CAM WA
95% aCe @ Weare Bert wae fees. LN TON EAI aH



enies facvery, 281.

CRGTY 1A OTR (suction pump) rag weeny sEq HRS

CST FCA HA Fa RA, SMM AT SIA BTS SKE ose.

wea eiver Tacy 12-16 wo ATO ES Se TL GE aS
CAAT SETS FRA TT CATCH ATC SA ee erate
POT MCF |

Na.B,0O,+7H,O = 2Na0H+4H,BO,

2NaOH+2HC] = 2NaCl+2H,O

Na,B,O,+2HCI+5H,O — 2NaCl+4H,BO,

CSrcaa AIPA BOS GAA Sis, MRA AT RIKs =

190-72 say aca eq x any NaoB.O;, 10H20 afoeerq eae

BA MASA S Ga fara whew sear 250 Ta. fey. SecA are

x x01

47680 “)za, seca Na2B,O;,, 100.0 gag gems T= ———

X-F May 4°7 ACTA SAINA AAA CHOI Fal BAI

(1) wacntas unite {(COOH):2 2H.0)—taoniqe fase

MAG Veet Tew MeM AA ase eneiee ant we TAN

BALA SAT AA FHS CHCA WANT Sees Ta Ase Varay Peg

ACH A, ASISS TAL FACT GHMAS BAG Tacs aMeias es

WAS ANS SAT HGS AMT FACTS AKT CH BATH ALM

Bq ATI

SRATAS UNTACTA, MT-Geyss = 63-084 anys wSat ah

os fat wat x at wecnias unine arse wr BETias

BMACSA HAC Yes Aa = aH (N) |

(a) srectataes tnfae {(CH2COOH) 2}—tarmias fase Baa

areca PERCE ERT A! BINH BIAS watEw wea ATRIA
OMAG ts CHAT FA LAL ALOT TL TPMT AT MAT

CHET MTEC Mats CHAT AAT TPL ACA CSA AT AR

Saree (vacuum) ones Cy aT Sal WARS

(165185-8° cm) cree PHCROT TOE FAT AHL ck OHE aC
casei gaat (fairly soluble) ay craet @TeL ABE WA ATCAR

FATT VIRIA FAT VA |



pacifier 5 eatin ame-gnre = 59-045 arr ee
fet ee =a se er ec
rn ry se Seas (N)I

* crbeais ney sem me aegiorn (Preparation of
sdutions of approximate strength) |
(3) HCls snp arraiae-fary (chemically pure) uyinu yre
cara HCl aaa aetta watt «ate (Twaddle Hydrometer)

AR 2 Bete wa MES oT (Sp. er-) crear ae 1°18,

CRA I BAT TATA, 35-39% HCl ogy sete 100 ay ate

wat aecy 35°39 apy HCl ary

wm os fara wa na HCl wag 86-5 a1 BEAT

86-5 any HCl face zen, @ watt weet face ee SOC

OT GR LF OASA BF lee iis fa. Tey. = 87°40 Ty, far.

aware amp HClz sr ence carte 12(N) 1 awa &

ong HCl 83-30 fa. fe. cacy Taca aet Tatce as Tera OITA

FAA CHOMGIG We BAT ATER ALA! AI ASH AAT TAG {et

CHA ST WAT AACA AR GMAT WA SI CA FUG AA!

(4) HeSO.: sateruca omy HSO.q mm ace aT

86(N) 1 HCl-q ceca wana Bice aaew (Sp. er) cece |e

EM GSS FAA PET Vice Sal ACA, ACHUS MLS YeU-

way Wat Sat Aa Ber Meas MT HeSO.-z set 36 (NN) ACI

aca Tate's otfsane orot Tatece ecarerrte AEA Yo BAT SES

wa Ht

(a) NaOH «a KOH; ee
eearesee fee wage celia ae A AT ek Gee

Coa Ba Hiss Maa FIT Coat FT AA AT! ale Ter We

Se AP aR HAA MEEMAG ONT BT TRA GET
‘wrest ones face: NaOH wea; KOH eaa sa eqi oma ioer

eae face cbs pe mera wer Coat SALAH, | WRT ATT

SMRCET ACM ATT WTA ations sar eet reer ae teat



ae
me :

dik be
at oe .
a wy

Fa bret ae a at! ateia ate sa Gem Blows
“ercae. ag NaOH gag cme ac Urea -fatsrn cafere seca

aT = 1 °02N/10 {

(ion exchange resin bed). aq fun GIST feat NaOH yan
SMLS BI GSA AT , : )

9, 4. are waite wine awe (1-02N/s0) fren NaOH gar
oineaaey [Standardization of NaOH solution by Ovalic, Acid.

(1°02N/10) ]—ne ay rate GA USTs UMNPAG eo BA

GION ZA Ae THAT Coe as era aIs-srar teow 64295 any

GHHAIAS CVA AACS | GACT ATT HATS GTTAG LACT TET

Sas wis we waste wily (weak) oi «ear

CHAT AAI ALY Ay Lio Sls WA! ALWIR Wy erly

Ra Sera eer «fale sa we wPEteece macs PH ary

8-7-4 srerethe A | '

pH 80—pH 98; qouq aren crate aes fore

areaat @ Scart a!

H.C,0,+2NaOH = NagC,0,+2H,0

2 x 63°034 2 x 40

arafonert:s fora mers. fa. fa NaOH gar frm
250 fa. for. mep-srotice ort! e-cteT CRReL eer, APF AAT

ore! want mrercorennt ard TI MT, AST TAT
CATS MACHA AT HAT Ae (HOT SRI 7 14 HN) AK

cette catin sgacics wt ore! sie NaOH garnet
Tat catoraie N/s0 emcs, CRA VSI, MS 25 fa. ie.
BETAS SH ATTS SHTTAT HAT OMMTCS AAT HOTA LS AFA

qcea MTaae ACT MT Hw THR TATE REBT ACM
HO OHM RMT TAS RA PSA, MRR OE ATT
emir Th CRIT HAC ae OT A HE Ca TS

roca Fert ACE AA SANIT THE ERT CH



ag weer me fafece RNS A ae ANTS A wT,
| Reetacrt cet ort ot optive cont mat eae RS AT CHL

ORCA FATA OR iva NaOH weer face sere SAT TETy
SNAG RCM Ae VAST ta BR. wom fate

SURG NGI NG THOR BA

Tq 0 fa fa. eneiae ore Pe Sy 1G

Se
1. 2 0 24-50 24-50

0 24-60 24-60
38 25 0 24-55 24-55 24°55
4 25 0 24-55 24-55,

Ney es = Cle Aer + Bernas UTiAG= 21-5718 ay

Tastt ee = ” + wang ” = 15-1423 ong

OAT, FEAAP MAG rex Bae = (21°5718—15°1423) any
= 6°4295 s3/1000 fx. Te.

64295 N_
BSAT USANA BAG BACT PPA = Fg 0

N
— . 9

Vi = NaOH gaceq araer= 25 fa far.

S:= NaOH gare sm= ? co

Ve = weoiias UNinw BAC UE = 24°55 fa. far
Se= 1:02 N/10 | | ,

Vi8: = VoS2

* . _VeSp 24°55 X 1:02 N N

aN SE Va 5 yo shone
= 01002 a) ; |
= -(0°1002:x 40) | ort NsOH in
= 4-008 am NsOH/fotira S



ood. fees ne tdsett eae, Me
omar onete, eee Be ERT eT SEO AT AAT OAquem Gui) ie ere CART Fees
WS FA wors-ors frat Gt sret ate fens fees ae
FORA BCE: Gee TPT eer oT bee aaa
Snir ert att face SN WT HA tinweAT FRET

APNE BNA, WIT Bar AI RG UR AL abera aire
era wat ACH Ga ONiEr einen FST CAT, HRT
SACS AT wat face NaOH gas fas sa care! wa ae
NaOH aq raat HCl wea H,SO, gear aay cart STAG wat

AMS Fat AAI

9, 5: om wannies unites ser itor HCl eet we
ACT UPA Bawa aste N/ro sare wat waze NaOH-g

aste caorate N/io wat Coat Sat Al Sas Crcae aenat

waica NaOH gas aiae Fat FH1 aay oF etre NaOH

fact OBS SA -eieTAT GAA Bea HCl gat GATTO, wer arias
PHT PA TTI

aq aq, Vi= NaOH gare masa ,

Si = NaOH aces wemesae4

Vo = GEMAS MTTAG FACT GAGA

So = AAAS OMIT WAC Gee TAT

Vs = HCl pact oraet

Ss = HCl paces yemessra4n

qaey Vi8: = VS

ViS: = V2Ss

ray NaOH qari SRC eae GeTeTTTET BON WTA
eee eats, Ve &= Vs Ss

“VeS2
BIT 33 = Vv,

weonfere eniane we SUAS ALAS TY ca MTey, or
ater eine Beers GeTSEET 2H Hae ec oe, aH
BIC HATO ATLAS COC Meio ABA HC! BAC QAI
ara, Ss, HECer URE BT CAA FA AMAL



BE. ee Tare, Eee fae HC] gas afer oo
1 MNT SN TE WO ORG RULE
250 fx. faq. sere seicw 4°6680 any CATE COR, RACE T

DAUM AUT MTA HAC Me Ba = = 0°8702 N/o

Na,B,O,+7H,O = 2NaOH+4H,BO,

2NaOH+2HCl = 2NaCl+2H,0

Na,B,0,+ 2HCI+5H,O = 2NaCl+4H,BO,

| 881-44. 2x 36°47 .

HC! gag esis wita onze wae NaOH aug wait ole HI

wacia PH sq 7-4 sreraite esi wat Teese | BCA TAT

Faq CAG AHS BM AAT Fa ACT MNCS | wretenre wea
AIS at ACF TECHS SON CMTS MIT

ara‘-orrerts sent Toe for ara 25 Ta Ter. cae BAT

MHF-BHT AS FAAS BAGS FA VAT OAT TTT

feng wae wos wat fate aca ace HCl gas rer = BAC

Re mre ace caer Sonia HC! way oer SI ALA AS CAs

Tairae FA os Basa & caret wat face HC! Taherg

SALMA FT OR WMSPIUAS Was Ms TahepTHe SAL CHT ALA

AIS GAA CMA HTS MST oss TS

(areraita) HCl gay ance) ate ST TAT MTEay 0°05-4

Cant ROM TAOS RLS SANT ET RCAC a

Tens:

Vi= CTT BAC USA = 25 Ty. fer.

HB RC waesaa=0'9792 N/r0

Ve HCl gary orwea= % fa. fer. (aTaG MS CATS)

SHC rem gee = 2

ViS; 25x 097922 N

Vv. 24 42:10 ~ -4

25 x 09792 x 36°47,
— Cloa sedy am H [Fersra (ag Wate)

abert hee HG per ‘face wat area SAM BA

S,=



N08 ae, een KOH pa, ST: CB ES
eat Weq1 ~ NazCOs gaey afrwwaett aE Fae sae LF.

ee

oy - itl i, a . /

= “NaOH WAC See = ? oS
Ve= HC! gacegq arprea= 26 fs. fay. (AREAS ond cece)

25 x 0-9792. N
S.=

: 24 10

ayy VS2= Ves oS

. Se = V2Se 26 x 25x 0'9792 N
men Vg 24 x 25 10

26x25x0-979240 On

94%25x10. aOH /Teura (ap WIE)

9, 7. waite wae wratatece wanes enefere sane Ba
CH AIFS ATCTTS AT AIA FAT BCA ALANA FAM AACE,

TAIT BST Wale was sels aaa Caw wefgis «

SMUT HAS ANT! Ser TOS SABC TACK ACH

ONS BATE |

(s) werenizs unfae (CeoH;COOH ; gens-erq = 122712) —

arena ore A-R.* sat oniae areas: 99°9% Tare TT OR

wr face Srer Far peer | Faeca oa enioars afew Tce 190° oH

Ben tien “lace fact Sa SX eal aceias oi

BT GEIR, CHEAT 95% GMAT HINES WT MAINT Fa

Al wa Fa, esth N/io mera KOH wee gat STA

BAS Best Alors O38 gy Maize UNAS aT TA

“REBNS are, 20 fa. fer. wear HateS a, 80 fx. far.

nise eae wr cater crmereter Abe Bat Pile TAT AS

KOH gee coe OTA Fa 20 tay For. ayrercareet +80 fay, Far
oniwe ot face a, cetér ape wat falece STG SA TNT
(blank titration) a7q Tea ST! ACH BC, TTT Bei,-

*A.R. = Analytical Reagent.



cm Te OW a tf won ea
tae Fs eon : eB:

(4) ePrm nt soxne (KHGHO,; ormer-ort = =
20622) —arema emg ALR. are mae 99°9% Feanw aH ia
ST RISS LAT WATS TSS ST GAIN Saw ST

CRT HT BT TAPS LL ALA OF CHT Sa WT

BAT CART SAT AT TERT A

HK (C,H,O,) +NaOH = NaK (C,H,0,)'+H,O

(1) obtiarnr ae-eremees (KH (105) 2; wames-ora = 389°95}—

Uae VPI MeN WH! Benrset as, few acer cabrit

ne ren fama tte ahs nur tech ne te seers

ae
(a) eroiirre at-orrte (KHC.H0¢ ; SaNss-wIa = 188 18) —
A. R. srt Bret 99°9% Fae CT ITT HATES FC OFT

i ASE TAL FA OS TO HT HT SAAT FAT TT
(6) witetreunfss (CH-CH, COOH):; gemes-orq = 73° 07}
—aeara arg C.P.* wet oniae san acer watew aca feu; fea
ara‘a fate CO SAT GH, SHORT HCH 120° ot, STOMA
Wa Bl Mk TAS wilAT UOT HSS Faq AA

TRAN SA VA OAL 7! BoT 120° cH. SMA AAA MST SA!

fae Untelere wilacOR series 152° cH aT wT eT

SORTER BATES eH COCA AHH TALL AH SAAT
SN SH :

‘(b) saieeias wants (HeO ; ainee-erg = 108°81) — rere
MEPAT ee PE CEE OMeRT ATE KBr yacy HgO yateu
RCH AATEC PTT arate ine TAMAS I women otfaa
KOH Seong, e742 |

_ “He0+4Kir+H. O= _ “Ra[HigBe,)+2KOH |
—-2x108-31" 2x56°10

10°881 sq HeO 400 fy. fer, 50% KBr gece Eee RA St
fates os fortes qrreq sac N/io KOH gar nem aa 62

® CP. = Chemically Pure = anmafagera fore



i aes faceee . a0

{KOH ae crmiwient een trate wae Ee 4S vs
Leone 08 aN ar sa
Ke) Cuivwr wes (NeCO.; semeren = 184-02) —

a8 reece Gay Fam fevers yy NesOOs Geet wea Nias
wat Coa la aay 0°3 ony ae Na.C,0, aide eer aca face

snfoara afore cacy facafers sar an OER eT BNET aa
NagG,0,= Na,CO,+ CO

feet erate Gear fret ocetetatocn aaiaA ape
FRAC HC MAST BAT Sa Sa AT |

9, & clan etaneonteer wet am egic—taniae
TRC wR WE BOR TE ARE UCE, TO aca fae

WAG CM SM CHE MA ARE Caren cats

aeaTeer {Ba(QH)>, 6HsO} waee-caq ee 157-75,
fry Aaa eer seq oa eran ae Coat Sar A AT! BT

Te Say ae ag aw COs one sar! wa BaCO,

cacy Trot Grteqe BaCO; oasfey aqi Gecaa rae BAT Oe

aca Tact HCl ge oy car oniaces ater wat Gat ifs sar

TA! ACP CRY OF AAR SA OCT |

9, 9. qe cee MawClO:-¢ afae frater—afseers 5-3

ON ARAL CHT eat Bee 1,000 fa fer. ars-acaicw ae, eet

BISS Faq ore a Taher sae Ss as Toor sr! SreTSs

fatecr are: 25 fafa, @ gar foros mee «Res

NP SiAS Ba ose Trek Sewcey Mea Cae aly AHF

aera N/i1o HCl-g apart at GAT HIT Fa I

| NasCO,+2HCl = 2 NaCi+H,0+C0,
106-01 2x36°46

TBA, 1 ar Ter. N/10 HCl =s 0°0058 ars] NagCO; !

9, 10. cafamr enintés untercwn afaert fautte—erecy effaare-.

TS cree face weet ea ace CATO N/ve fran feat FAT

RI eu eH HeMe Afar) ets eee 50 fa. fer. aie

SAT STRAT eect GUT Ha are, Grime eer F ame AW

19



air BER sat
‘ f

cater enintve eniae & athena arere-actioe) far GET
ey Fat TAG eaaT mea ACS Soeiy UTA ER RACE
CTA ACT AT SH UNAS wer aT xa 500 fa ter. srers-aroricw

SOTAMS AS I I wey faterce wa BATA 500 fafer, qi 0-8
ena wyitag fever 50 fafer, srore-acrt ecw IAPOiAS SACS aT

Tt rer aa atte Tahy ate, ora @ gat xcw 25 fafa.

wet focoa wena ees fa ae N/1o NaOH gay

Ta WIM Fal cee WHS WET FAI

NaOH+CH,COOH = CH,COONa+H,O

1 fafa, N/1o NaOH ga == 0-0060 any CH;,COOH

weet ratoce Tefamca (Vinegar) geeig CHsCOOH are

Girl Bal oer Mien ae saa ay Telmsaa we Sa TCT

MANS Ae aT

9, 11. ng onafetias uniaee HeSO.¢ ofxare faxtat—osit
otra se sry Tater we 50 faler. aere-errt aecy eer

WA Ae! Sara wemign Troms ae 1 trie np ona

TASKS Ae CR MANA CTT BI ws eects oes

TRS BS WT Mp MAG MeN ArT Sta seq ayy 250 Tey far,

TAFS-SeANS YP CMa BAT BHIAG -qrolas was are, wer Taha

wrqey 250 Tare, sqrt Bare Sq Mize SMTAG Tarver PATS TAT-

SATA VCMT SH a) 25 ater. weer Tare arate N/io NaOH yaq

CT ST SHI THT Mee AHS WIL Fa

H,SO,+2NaOH = Na,SO,+2H.O

I a Tar. N/ 10 NaOH == 0 - 0049 iq H.SO,

9,12. Part ecetencentas Untrce HsPO.-4 fame trata

See weiss Unia zoe fowrst oTiTw Bete Teal more
facatfers aa ates facmrerretares N/io BITE Hace eemratarTcw
pH ara ony 4°9, fawte faoeneine emaatanze pH aca 2
O°7 ox Gola Tacmerrwias eyaignce PH acq em 12°6;

onan BH ofaqea aq aos ae) sen facarenerias

errata, (erm igy,) foe wart ery frente acre AEs, Teoh

Tamreraias semaiq, fox say eal qaereiee Es BA



Vin ® . he

mies faces 29]

cam oem, fang oeln face cies emnmien, Cr Pe aT

werent (Ss sa aa att aie hela or AS UA Fee

face, act CaCh aay GMI BH, UR YO ST MLA

qe BAe Tey ASS WAIT BCA AST ACF

H,PO,+20H- = HPO?-+2H,O0

1 fa fa N/1o NaOH = 0°004 ary H,PO,

9, 18. cates unite way came frat crise oma Fe

os wastes Unite fon faien we (Ka=64x10-TM) ;

creey catae wots wat N/so erry TET BAT SRT SAT

wea Sr AT) TERE aie foe, oieretceraia Cera cat (organic

polyhydroxy compounds) , casa Tate", TN, CHT Sonia,

orn 2a Sret catas omiae e@ica tata Gerey scr Sle
conta Perc Tate MEA oR CRRMLMTET APS TAT MCT,
Tse Bal ACA!

Carr He FcR Hae Tem Aye MECATEA Tet N/s0 HCI
BIT STAT ACT VTA Far VA! ;

Na:B,O,-+2HCI+5H,O = 2NaCl+4H,BO;

1 fafa, (N) HC] = 0-10065 ana NazB.Or

Se BALAN Bes cates Oniarw stiaoer Tale (10 fa. Ta

pace O'S an ainiabet) CRTeTATeTL APF aecarcn arate N/s0
NaOH pas eat Bacar set fae Tat Fa Te

H pater cae SAS Cle] +NaOH =
(> Ne pefver cates Sins cata) + HO

1 fy.fay. (N) NaOH = 0 06184 onw H,BO;
= 0 05033 en NasB.Or

9, 14. fay NaOH aa NazCOs Saatrat— (1) BACT CTO

sere (NayCOs + NaOH) frente ware (PH $-4) APF Aa

waa sat wal (2) asa Wid ete TH GTA wast

>c—O\_/O0H
& B

>c—0/ \OF



mn a mms (@) ) NaOH +} 2 Nas00s - ee
Rg eg eS oem BS ET

2 Re Grew C4e ape ufone aoe O17, eer Ber a Or
och ier i pCR Crieaa ac 01% ete at fer wrt
| Te wae PH<8'2 wey AEA I; TT PH= 82,

eam ae carat (pink) ; qe PHS'4, a CAt (violet) |

(4) afeiaw BaCh aaa fate wat Ue SATA FACT
Seats Fa RH ae ACT ALE TARTANA OPAL M TEL APE
FRANCA BLATT Fat A [A AST UT Ba (Il) ce oysiey

BG, Gra FAT AWS ACI BaSO, eresopy, OH eer OTe

Rai]

-- NagCO,+BaCl, = BaCO, 4 +2NaCl

- BaCl,+2NaOH = Ba(OH).+2NaCl

' Wet Fa, 1 ae Caraca Vi fa. Ter ar STAG «BT ACT AAR

2. (=) Sra Va fay. Fer QtaTeT MTTAG Beet MIC | GTR GAS

BAHT ANGE eat Vie wer= (Vi—Va) fa: fer.

VST ONG VAG AIGA wT iw wat =2X (V:—Vo) |

ff GR OM AAS AE a oT B=

V:—2(Vi—Va) = '@Ve—V:) fifa. oe NaOH ofasney

AI) GHAI CHS ATA STAT AT

8, 16. fret WC @ TE SATA fae (1) dre BPC
N/so St SAG A TT CLIT At CHRLeTaT APS

Het, Be Bite wre ou ate qbyer zc CAS Tae APS ATT

SRR Fat ak Ve (aca a Va Ta Tet) Bee FTC

_ ates ga mo

° | CO,2-4-H+ = HCO,- |
@ at ermocn en we face at ewe ona Hee Tat |
Spano sa Pensa. Se ES WA Sal ek VLAN

CGE Ye Re) on ee ak etd fete |
"a 2¥ fa fn. hap siiela aheagaleag o es |



“ ee RR ae a . soe . fit aes ote
fea ce v n . . aoe . . eae vee ‘ Tous

rele , . . , . ~ ‘ 88 .

9 16. wT 8 eit few i et
©) eoumivnte (HCHO) she—NH,* ZO ut ah
STAG wR AA OT ST AGT AT a
em GOT FROM IT FaUiCTeS OM sa fle
wé Cpiisieiorntt-aniag ¢ yemes ofant Ht Segy ers

4NH,++6HCHO = (CH,).N4H+}6H,O

Bocca HATER COE OUT MTG TH atfets NH,* orc. afa-
TS ose wa Ht oa Cen cal ators we unites

cece ep AEA Ni NAOH soy HT SFO
3a AHI |

1 fx. fe. (N) NaOH gaq == 0°01708 any NHy
(%) Taney wrete—aiciag em NaOH geq fata onot-

fa MAC was cae NHs st fae etr BOM ARI

aor 7a75 Nis ony fae aa, SSRI AS OTT TI

arate, NaOH yacr cacor facet CICA LT OAL HAC GSAS SIT:
NaOH era HC! pee erat faereer wee ae aha LAT

Sa HI

NELCl+NaOH = NaCi+NHyt +H,0_
1 $3. fay. (N) NaOH gaq=0-01703 aq NHs

wc Bae (Precipitation tbration) —

zateniats (Argentometry)

9, 17. THEN -NHSAS GSS VCS. CGMS FAT AACE
(Bee GATT THA) aT RCC SSH CHAT AL ACTA

wag: faered Teas, onfeust Gate votre Se MTT

Sore CICHTATATCAS BOUT ATT BIT OS VAMC WAS VA!

9,18. emmy AgNO: gat aegis (Preparation of standard

_ AgNO, .sobution)—09:9% fous em sen
: A MTA HA Seas ATT AF WAR

yoy wen ace’ 120° EM fae, AgNOs ayy Wy TOT ACH
OAR AT EK, SPA USAT CROAT MIE CAC, CREST SPT. AT
eet “495 roma revert AGNOs (generar = 100°80), Afar



a + PRWSPE wh ik
SKA UH Heal Toe 250 fe fe. ereatce oe inte BES

Sat Bt wonttsy AENOs Cent KALE OM LACE ERE HH ECT
Oats WeOTeTaT a aT

_ x N

AgNO, EIT QUIEN = F59795 10
9,19. AgNOs ae afmewne— erate wot AZNOs aq en
NaCl gy Gat MM Sa aS Fat AA HOLA SATA

a ats (1) Mobr eran rete, (2) BOAO AHF

wrETS t

(0) Mokr warm wvefes anefse soc Geo UA DY
4 Cart ey ae AgCl epeaig carers AgCl ses oct

Ral GRML waa Tsers acer, Agt waa CrO?--g arg aa

aca are AgeCrO, wascapsy OR

AgNO,+NaCl = AgCl4+NaNOz, Sager = 1:2X10-19

2AgNOg+K,CrO, = AgsCrO, 4 +2KNO,,

Sas, Oro, -= 1°7x 107%

fawrne Eat—(%) art N/so-NaCl gay ape sq (NaCl-q

we F yaneery = 68°45) |

(4) KeCrO, ae waI—5% sale wT eyS

wari ane 50 fx. fo war orect 1 Ta. Ta. AHF

BIT Wait Fa |

orqret— 25 far. faq. eraret N/so-NaCl past forced erat 250 fa. far.

NES AUS Barsiae sa 1 fa. fer. ws aT Pe! | aaa

anzae ae atta vice AgNOs gay cect *Rg-S OoPTE|

mesaacity ates GSTS AMT SI MT AMT Mea OTA

‘gtecer acon oixae sy Srer caren ari «oarteid ceptor ABNOs aac

MEE VMNS MUTA ACE Ace Face sat we (AgeCrO,) Sens
‘eth, foxes aon eres ar ae Molar stare acer a

favs amt we UT eS at ea Crete TT fare MET C-

amt 7S werewr alee MMT LH AT! Se Te FAA

way seria Sa ered) eer nat face ok UA,-

arory sar Facer t

1 fa. for (N) NaCl qay= 0°16080 on AgNO;

‘



Mites Taree . gos

(2) COMO Ee wees "

Tees Be (%) ent N/w NaCl pee ergs 41
Pe ET (4) 02% confer ancaind eet pee

| SIS S71 .

Bey, 01% civ wetercacrcainas ote
wet ES STI

errr t— 25 Ta. fer. erate, N/1o-NaCl gaey focogd erat 250 far. far.
RSA NS Tel wT CBI aRTCATTT MEAT USCERTTGR ETAT
APF WI OMe! AAW Meet MALS CaS Aw aw

AgNOs gaa ort wrote, serie acer AgCl ace or
26,4 re AZNOs gaq as cot UTS ANE ARE AT we Gacarea

cert wisccrocl SICH Tey UT SCH A! BeigncT UEE-
CHAT AS Ae A AH A, GA GM LA AT wet AA
ons fafora sa cae AgNOs gave wens fara sal openT

BCT BT MAS SHAS TNT ae GAT FMT VT

9, 20. pms fata (Determination of Chlorides) —acnt

afete Mobr apm ree eR STOO AEF oes

Baa ert gacy saree N/so-AgNOs way erat CHTTew fae Tat

ST EH! GME wt wninels maT See ae NaHOO;

Beaks] Na-B,0;, 10H.O fatacy anny Bq CHeRT VA! STAG TT

gt onenian e atetae onenina oniacy ther Say

BA SOT! GRTNAG wae wera Reet Corea PS MC a,

HNOs aart amt Fat Sal

1 fafa, CN) AgNO: wae == 0-05845 ats NaCl

== 0-03546 aq Cl

9, 21. cmt] fatae— went ates Mohr ana orate

Bes MAM APS wale BA ee BACT SAM

N/so-AgNOs wat wet camnae fata Fat Te AAT Bilv-

FOC WES PON aC (eosin) (cartwarn aac 9°17%
anin wit) aa Fa BA OHA WAT | FAC

0-1 (N)-HNOs sear AST FAT BCT AVAGA SMNAoy



“ents S ae, aH Fal. aH a cote Rae 77
IT TCT rs

1 fein. @® AgNOs aaa m=’ 0-07902 ens Br
os 0°1190 ane KBr

9,22. wunuite fevee— Mol err orete wat 1a:
CRS Teper ST AT! SORMNTA AEE NETS GAT MICH

Wks Tat ST oH, SA are GRacVUainnker-

crrabrr ADF (di-iododimethylfluorescein indicator) ayqury

Fa SH! 1 om as 10% cera Ew Va 100 fy. far
UST Fat RH SOLS SLI MAAC CUTS ATL
TT HI 207 BCT OLN TTT

1 fx Ter. (N) AgNOs. wae == 0°12969 any I

== 0°1660 any KI

9, 23. seer’ fantat— onenrona AS EIS SATA

erry wae erat N/ao-ASNOs gee Sta MICRTTRTCAD To THT FAT

SH! wcatlal APS VARTA FAT HCI

9, 24. Volhard aqie: oS ate Te TAS STAG TNT,

RAT. TAT SM TL CRT SMT HM ST ORAS TAH

BAM APS AMT OF MAMA TAGS VA APTA aT

CRT ATR SEN ENT Foe SCAPTATEAP (Sagons =
71x10) VeePpes LH |

Agt+CNS~ = AgCNSJ |

9% faiem erst gor om a Ufelae MAN oeiae

ears mice fafen after afte cxfa-ercmencns. era Sens

FA GR OR UTM STAC HE MTETETTTT | :

oo Felt--CNS- gs Fe[{CNSP+ -

‘enavln sax comnts, CaMTRS aa CTR at onets. Or
Fanta war ae oifetas. emma AgNO, gem CATT Fat EH OR
Fafa ware Grates? AENOs ores qTCMTTRICAG BAT ATAT SPLATT



“eat Rr aR a — entay sare 0: 50%) —2- B(N) -
“ST RH A Sree 25° Gy. Oe TT ne

9, 25. “roe TERNS Bae imeee— .

fews et—(%) KCNS gyy—10 qq KCNS (a, AR) 1000
Tt ia. aert-aetice far onto aut vies a, rR HM
onee erat Fate oer a oo
(4) are AgNO; gaq— ...... 9, 18 ofeoeT Sat a1 |
Oe BIE (1) Colas The EIT 40% ante gar teat oq

me WR Cty NOs carn a Sere SARTO a 1 Ae fe,
oO ALF WIM WAR FI

erret s 25 fq. for. grat N/se-AgNOs wey Pca eres Pan
250 fx. for. mesacoios are, 5 fa. fet. 6(N)-HNO, gay - 1
fa. Ta, pe eT CIT FHI AAG Aw KCNS gee catir cater

CRON VLMAT Sl AMT AMT Uc aH, ate cater enca-

zat oralance face amat ae Giant ar |

ale AEH TSAy TAY SAT ATE, CREM EKA eT ACAPTATCAS

HIT Aaa AT ATT! :

9, 26. ae aTgte* a forest

“eat ar ate! «6250 fa. fa. eg-aretice cacy 5 fa. fa. oat 6
10 fx. fay. ong HNOs corte) Tat FCT HOLA ALA HTTNSS FAI

wey ois ae fate Cee AR AAMC TRU T

Siver Wel spur war wMiaswera 250 fafa. TS-BorkS

BASIS Bq ae oer Tater wT NS oe sql aN

fa- fer. meq facq Volhard meis Uae UA FAt

1 fy-fer (N)-KCNS gae a= 0°10768 any Ag

9, 27. Vothard eface crmite fev‘ cats OT
Sfetae enn AgNOs Hes OMIT 2 gee Bates AgNOs ene

een are ai BORAT SRC Ber CF, TT IT
Set a ea Fe! wom wre O70 A
Rouen oo



" AgGLLEGNS « = 2 AgCNS 44K -
SRO BT “RSTO ET

awe, AgCl wearer om cece face Ue FT SCT |
es ete Fema arcana CTT ORTH ACNE AT ACTOR
BH ATI TA A aR CAATeCA owe HoT ASClee Briatace face
aCe | eC CRE acm oes Sate Ute are; HINO, (1: 100)
‘CT GH CGRT ACHE | :

1 tafe, N/s-AgNOs ae == 0- 008546 ans Cl
9, 28. Volhard refers anmits « unmete faerie

TERR 6 fare arEte Sect ere MPTATAD BCH
CUS MATT, CHAT ATTAG Veg GANVAT wars sary AgNO;

ae Correa oa AgBr ¢ Agl enero CRC CEH | SICH] EA

AY, Farts SAP AZNOs ONTO FAT AA | STATINS BA COM
aq. Lem Tea ly, TERT TORT Se SENT Fee

WS MCT

1 fa.fer- N/so-AgNOs gaq = 0-007992 any Br.
m= 001209 any I

wrras- Taree Sa (Oxidation-reduction Reactions)
9, 29. rccerrert— era FaerTIT SMTP FAT OCCA ra fereTTA
CTI BT AI Usige Tem eae! Gk Sesey MAT
AMT ATTA BATE (SH SAT CH) | SFO. AAT MTFC ee

MOTT THe, CLA RCM CTT HRC AAT FGA AAR ATHENA

SAA STO etemer foe, azarae ses ACH Se TET ATCA
FPST AT GE STN CA AT ST STS HAT ALTA Sal

saree aces Gamera rset ramones, erste, Grea
Citas wees, ercaion, moire rcerews, oofforara, care,

Ronit ORTON TH A eT feens Get een en



atin TARTONTTS TET aT (raTATOEAD fate) (Oxidation
ith potassium Permiiigandite (Pormanganométry) | = a

98 30. ar wae (Onidiving power) —freiinfeowrn Nes
8s | '

Mn0,-+8H+-45¢ = = Mn?+-+4H,0 om
BK = +1-52. ot

" Mn0,-+4Ht+8¢ = = MnO, ++2H,0
B= +1°7 rer

orig fefeemiS AEMEH ere: FeOrae CATA AR AT HA
amg WTA BAC KMnOces eras ws FRAT HICH MTT BOT

wis onfes Tafea (Partial reactions) qo aces |

(3%) MnO,-+e = MnO?2- (fsa. ate item
Ep=0°56 corre

(x) MnO,?-+2H,0+2e = MnO,140H- cata atte item
Eq=0°60 corte

VAI MAeAce Beqw fare FAS AT (AA, BACT

B+ a Gt Fa auetiq BaMnO, eacere =)

(a) ae fafemibce GAIA FE ATT SR OTOL IG era
BACK TRTTOMAS Miawera teenie a MnO Bere Fa

‘MnO, -+2H,0+8e = = MnO, 1 +40H~

Eg=0'59 Corte” "

0, Sh ye ete BRT SRT AN WTA ET TATA
cata aCe SURAT BH AT, FAM aw Catey OOM KMAO. was
100 fx. fer. eC BO RRL x coment (pink) Bat Bey
BI wafer, KMnO, was qa FA ema (aatt BS

card pas GRERECR FRR HUN CAM SAM SPLAN, SHTCTA
Caren MI eae BANOS BT LA PH TART AT AT OAT
wae Bata a es CHT Cet KMn0, gat cat FACT

ret sven ate er cme ae 8 OE
met KMnOy geet: crete 0°05 ta fal. at face fren Creat



“faci 3 = wm - |9, 32 rey arate frente ae KMaOcow ence 2mm
a fend ors sat Se aT OR Create et ar KMn0,7
erm we CesT aT Sa ATL CS) ate fee MEAT eR FTA
aqet MnOs aay KMn0, ones wT! (4) ALTA MNTSS SH

Bae tee cal eee, enter sorter remmemencoa eateww (Auto decomposition) CROC FRE SCH (om 8k

4A Mno .—-+2H,0° > 4 MnO, J-+80,+40H-Mn0, SANIT Ble Wt (a) Mn?+ Sea

KMn0,3 erin wat wets
2MnO,— +3Mn?++2H,O -> 5MnO-TM-+4H+

9% fafem enn aC TMA BH OR smite wae eras
FRY SH

Mn0,-+8H+ 4 Be = = Mn?++4H.O
& Tale Sait KMn0.-3 yenes-org = hi = $1-606|

ww 3:2 any ae KMnO, eaa srq 1000 fy. fey. wey Taterce

ies sar cena ieerdt N/io wat oem wt wat teats

a Helo feet ATA SIC CACY CHEM SA, VT SA OMT

eat Sintered bed aif5 (4 ax feat) SR CeCe GON THI
KMnO, way ava acer acer beat twat wat AMET CPA

SH, GIT GSP TET cacy Sor aca Grae Goncy cas

THOM, A) ORCA CES CORT HAT iter wT SIT feforne wiA
THEM TMT SAT ALITCMNCS BT Siow va, Bray Seer

‘openers fore KMnO, gece facies sort KMnb, Hat
athena atime om Cem Face |
9, 38. fecraret ere errr ean nts eA eas
a, fang fafemeis ow yt (Slow) ca fare, BATT CAN,

As (ID), Sb. a), HO. war Fe(CN)*—,:. Terrnecwr .6-

San vem. Fe (0) wan. erect. CEASA UTE



5 ARE “fae Sor + Mx ay.Mada ace @fber we an a ae.
SO, Fra STRATONTEAD A, sTREFETA frerins ea OT

CREO CACG (RAAATS AR) fee; “tee eae erm.

Bet H8O. fre Oa AT, CTO oTARTOMAD RTEA A,
HeSO, sep aT HI eo

9, 34. way ofreeats (1) aeons wnine we, once
THAME ALA — TCT TOS (9, 2 (a) miner Ora) FOE

seers Sate we CHR AME. oor FR N/sw ene
wat Coat Sql.

o UTM Tas oniAS wise eas

H.C,0,—2e = 2CO,t+2H+

aes tae Taiea ato xia ence, OR ATA VAT BIS
60° cH. SMA WAT Fa Ces AA! Tee, Mn (II) Geony

VeRA MT Sat TaleMT VST Be Bs |

emt— 25 fia. warniae oni at are, 150 fa: fa

2(N) -HeSOx weer CIT ST BAAR 60° OH. TIOGA HAT BCH
ALAS AOS HAMAS wa VT, «AeacT vier eis, SMT

falaaate Rw Set ATATSICAI wrote ge RT face 38-

COTINY BAT MGT ATCA |

1 fa- fer. N/1o HoCoO, == 0°008161 ays KMn0, :
(2). erature wants recen—A.R, met AnOs WE
Fal Al

- (A3,054+20 = AsOr, o& fale COS ONT AT As.0s-7

Ses-SH = srt == 49-455.

AsiOs eo Fart ca 105-110° cH. CTPA TEM 2 or -
7m AT GH

gets As0,42Mn0,-+6H+ = = SH,AO4 2M" +5H,0



‘ey omer fiers eet Com wan eat ate enhae ew
(WS VRE GRA ay erraer-fereraet pe rar
(leroin) oa AT TAC TH te

1% r(s) 0-025 Mofo eremue (6-4 erm /ferre)
— at (41) 0-025 M racaiaa—0-7 ana FeSO, 7H20 ez

1 any O-feaeccentert 100 fat, wear a hee
Se, at og

rere 02-085 ang ASO. Gem Fat “faa 10 fa. fa, 20%
NaOH wat EES FA Te TH ANUS ATS 10 fafav

“Waa UeoreT. qi 100 Ty. fer, 6(N)-HCI ga OR OF CHET
SACS BAT CIN FAI Qt AeA aoe moet onc
CUNT RAT SLM FTL GSH LS MTN AE CNET

FS UT AF 80. ONPG TTI

(8) Mohr wae #4 serene —FeSO,, "(NH,) 280, 6H,0,
TEATA VC ACIS fee UTE Tea AeA Ae!
Fe?+ —Fe*+ +e, oS fafea cece ern aa Mohr ALA DUISS-

Ca = 99218) SRP a wT fee, CE OH

(HsPO,) carn far =H Semen wfe—(1) FeCl) ana ace
afd Fe(HPO).+ onaa teat aca Fe(II) oars wry 38
SMAS FH | (2) Fe (II) /Fe (11) Pacrbora corcatoraret Fo
aH |

art 9'S arm we fee men afowers ua cu 250 fu
SIS-SLNS ae, 200 fa fer. (N)-HeSO, fate wateo 45,

wre oer infers win eee ope sai [ate Mohr aq fore

+a RH, BRT CRONIES OTM Oey CETH CSM SCAT]

MnO,-+5Fe?+4-8H+. = Mn?++5Fe?+44H,0 - |

5 fa fn 2 He Te, 10 fafa. wacetas “emtae cart 3%,
KMn0, ger: fate area FA WS-

Fay corer ae $0 CPU AE Eat EI.



os TH,atte trower 508
1 fa. fet. N/1o KMnO, == 0:005585 ant Fe

(4) WRN Ferac--NaeS.0;, 5H.0 We ST wariia
SLA FA TA A, FT CATT ontae ser AES @ Che.
MeaAG Trert Ceowy seq | |

0°05—0'2 (N)-H2SO, spyey UICRTaW enisw ace le Berns
wa oe @ Le eras wT ST CIO os eel
BAT ASS TANT AA Sa BAI

armt— 50 fy. fot. N/20-KMnO, gaq ate, 12 fy. for. ae
HSO, (1: 20) wy sai aqua 8 on KI 10 fy. fa. _
WANSS Fea ors! 10 Faas erence cacy UCT ST! CTA
We Lets AA Aw CAPTETSE BAT Ta GIO Bq AER

wat face Se aCe UPA, we Se we opme! BET nD

ATS WS AMM BAT GMT wT AAs Aw weM-
FPS HTT OPTS Tory aS a nae Ehre fers ace ATT

(Seoia7) |

1 fa. fer (N)-Na,S.0, =0-081606 ens KMn0,

amare KMnO, waq qrar ware (Titration using standard

KMn0, solution) om

9, 35. ceary waa faatar—Mohr aay aacacn KMn0,

GAMA VIC WLS BATE! THE wet Vie GATS TA

Cotes ence (se Geiss waite (iron ore) ay HClha watew

SA TH) CA VAI TT STITT Ty aT a! HCla

mee wacey «=KMn0,-q farafatas fafem wets Ae ess

2MnO,-—+10C1-+16H+ = 9Mn?2+-+4-5Clo+8H,O

ABI wk falar oy fae: KMnO, cont een areca 25

t3faz. Zimmermann-Reinhardt yar faTien Want Fa TA!

Zimmermann-Reinhardt ga wyie—70 am | Tene

MnSO,, 4H,0 face 500 fax. fa oniew acm ates w, 185

fa fer. ap HeSO. @ 200 fx. fer. onto ercera farer ant FcH et
Beer cary wal | waera 130 fx. fat. Coat SAAT MAG 8



, mad : . i

wo Mee i Thetis Mes a ot .hep ag Dia Brn eae

wal ae Om a

na Tah ora Trot Tue ee fed et —
“MnO,-+8H+45¢ = Mn?+44H,0, Eat 52 vem
Cite = 2Cl-, Ey = +1-36 Tere

‘May eum way MnO,->Mn?+ fatents faerne concdafnaret
since U7, ae‘je MnO,.— oa te eres ome’: Feeney fate
Ser ete GRAS ery erie Fat TST aT MAT Mn (IT)
CHAT MT GFT Wier AG FACT THIS YRS UiSias wa-

sarees (local excess of MnO,-) eyscer ora ace fate arr!

Mn(VH) core Mn (Il) <w fae ser weeaes «9 Mn (II)

foes Ceony au Ma() oar oe worse oniae sere
‘Mn(0) Mn (il) farsa faerie conesatraart (41°51)

Om ser feos wa cnccataa a slacr OTF, OHA GETTAG

wna Mn (0) xs feenfas sare ona ar, Mn(l) «pan
Fe)’ oan faniae zai wer wacetas omnitcon ser ac

sayy Fe (ill -3 ary afer arate [Fe(HPO,)]+ oray Gerry

MI Werzs Sows wey Te Fal Gwe wunlay

eniae Fe) acy efor oa teat aa Fe(iil)>

Fe(II) farsera fae conceatamet siaca OF, wy Fe(H)

Cy Mae cat cle faeras aa fore fatwa Wr ASA
Zimmermann-Reinhardt yaq CY SAU TTS CTT

Fe() ce we ariaw Fa we WHET A Stem ate GHTTAY

Sacra acy fafeat aor
9, 36, cefas wereq fratats aac Sere ATT ST CFS

Fe (IIT) cq SnCly° 2H,0 gaq ara feeniaw sex Creat ACHE |

Fe (}) <e wanry aime faeras weet Tat CH2S0s, HS, Zot
ag, HsS0,, Zn—oayarea (Jones reductor), enix) faentae

Sa A) wee “GA; SaChy 2H0-3 sent Coery FIT ACA ANS
ata, 80° or. wire = 5(N)—8(N)HCI arene SaCls wet

Fe(II) ze sifavens fants ert: | |

Fevere eet) N/so KMn0, gan teat aaa atte aH 161
a : Oe Zimmermann: Reinhardt aa aerial ae



(1) SnCh, 20,0 gaq—10 em = SunCl, 2HO
GHORLIS eur sa 250 fa. fe. sac ahora

are, 50 Ta. fet. omy HCl fateca say aca pat-
OS Fil TET eM CMT oniow oe
fatcy 100 fa. far. ore sz

CS) Cotas unenmy wa—(NH,) 2S0,, Mes (SO,) s:
M@HO 12 ony TS eee Bq TAH 250 fay. fer.

TINS TS 57% HeSO, fata gattew aa

errmt—10 fq. fe. Fe(II) -zaq fore a “eg-acoiee ate,
weer mp HCl ay erecer 10 fx. fet: ong HCl ope wee saree

ang HCl fateca wact HCl ae 6(N) srererig a

Bae Tarerey BO—00° oH. mramS oT Sq AR oTAT BETA SaCl, Bae

cater ctor fatwa (ACA ACS CMC ST AA) HAH TALIA (TH

FS TE) FAI ATTY Violas SnCle gae eray sweaty |
« |

2FeCl,+SnCl. = 2FeCl, + SnCl,

SnCly cat NG CIC GAM Ais BaCS SCI BIT WRT

BOAT NA BOTA ATA ATA TAC STS Sa (20° oH) | AAA AT

CHL BA HA MHP TT VL BC ATT STAT SPST wae as-

AAS 10 fay. fer. Here HeCh yar (6% werta FAT) coce TTS |

BET AMAT OMIT GTS HeeCle wera {CA |

2HgCl,.+SnCl, = Hg,Cl. v +SnCl,

AAT TOGA CIMT SUCH AT A TALS AeA AAT SaCle Srafery Ace

ex warm ater sxe ast AT Hear oeley Br

MnO,— eqraacs (weet C207? eraTace faerins FCA AR STETGTS

GEnécor Stetecs FeCl) ce atta vita faertae wat

Hg.Cly+SnCl, = 2Hg 4'+SnCl,

(caat Betas)

HCl aaa carn Sard ont 5 fatad creorver wea eatfere ert Fate
200 fa.far. wrasa sq (0°6-HCI gat)! 25 ‘x. fa. Zimmer-

mann-Reinhardt gay can FAl ONT TAG KS ST MAE

20 —



tan ‘Serative ares

SRN ae falen Cree er) Weleree sramrencis
me 15-20 ces Erit Tal Crt MENT a LEAT SHI BCE
—~MinG,- wera Mn?+ -oney arn cet HaeeCh oar ata ata

Teehes BI Ci- wre Fel) eat sta fais

FI! ws Se Te AH ee Tafwe (side reaction) wfaw

weirs mee te Ser ee eI TH TA
MS AMS MMM we welt aH 1S oneU Eat

QO ACS ACT AHO, My LACE |
1 fq. fo N/m KMnO, gaq ee 0°005585 any Fe

PSY Vas BIg waa fea oes cue waar Tarte

em Uy ote ierw! fee, ofan oresiae aniseed er

aca faca HOl (1:1) fata wateow Sa aH SE CES

Tam mel Taleo OAS AMT Bal Sta cece 10 fy. for Gem

TMG UN Brsias wa Corr wre Seat Sa BALI

Sal AH! CATH eC CBAs SAMA MATT STS Ace Aes

apo Sen face wariia Fe(II) ve KMnOQ, ea waa a4

tren =a, Saree «ele ser fare SoCk Tara aa ww

Ura VL FT Bl ane uw ee Fe(ll)-g mar

Tac wae Fe (IID) -q ofan ere are

9, 37. aqefoem faa‘at—ere, HClo anise get faa or

TAT CTA VATS Re UPC SH, SOT Te Teer

fore eq, NHLOH fafeca' sory oar aa sre wae

Sey TES ce face are, WSO. qr wattew sar Gar-

Miers Unita se Ma wee Oe SACieRS UMNO eT MT-

HONG HT VAT SAP FAT SA

CaCld+ (NH,)2C.0, = CaC,0,4+2NH,Cl

CaC,O0,+FL,S0, = CaSO,+H.C,0,

2KMnO,+3H,SO,+ 5HC,0, = K,SO,4+2MnSO,+10CO, 1"

+8H,0

Treas a(S). oronia Bee wa 8% oats Bet

PIS a

(@) on FSO, gee—(4'5 'N)

(1) aa N/s KMnO, gay



eters Senses . oa

eet — arin ae, ELC] pam €5 fafa (0:08. ere aan
Tae) Geis 500 fy. fer. aherey ate, sem -infoc £00 fe. for

SST FH! FHS Galo Ta AS ABS a A BTL ae
Wa care, 2 fafa. eponian aon gt ha eta

ANS THE oe! wey oe, NOH (1:1) cstie cette

Taira BRS 2M Fa ST ART COTTA Fe (GAOT We

A ACS RL BA! as POT Boome sql Srcay aE wet
Whatman No. 42 gtaq are wor eis! omece Ms

wee feat (NH,)2C:0. ga are oorteer eat oferoe aie

SHANI AT MCF, ATT MCT AL BT Ties Ulet SeeT

Gros er ais! sor ae Gey vitae Tce ser Ae
CCH LOT ANG AOL HAAS A GULP MHA OAR CHL

(AgNOs gat) TF AH GIT AI BS GS UT Blea Ber

PLO BA AAT STA CHAT SNS -SecH Ach AAT wRZ-

artes osminserd warsiae war we, HesO, (4:5 N)!

gaa was eter srrersg Gra prise cea lea sere

GIN MAT STE BATES FT eR ANG AT MRSS

WAFS Sarsias sai AAeT oe oT Tra Blea are
UTA ATS |

AAR BT VRE WASS Fae Sa Sie we, Hab, cary

wa, wat me art 200 fai, oet Fae sat N/s0-

KMnO, gat aa SLA FF!

1 Tay. Tet. N/10 KMnO, = 0°002004 iat Ca

9, 38. oneramronts (Pyrolusite) wretacs MnO. er

eterna faatae— "recente oretas far feta nite
caTiGRrt SETAE LAT SCA TAA SH ITAS Fat Fates fate

QEKA BA, SAA BAP SEAS MAT MATA THAW
erste N/1o KMnO, arat GATT Fat RF | :

MnO.+H.C,0,+ H.SO, = MnSO,+2C0Os t 4+2H.O

2MnO,+-2H;ASO,+2HSO, = 9MnSO,+2H:ASOs+2H0
MnO, Na,C,O, == AS.0s

a 86:94’ 134:02 197-82



ee m8) mmr conto CATED Nim t eet

a. era KMn0, (Ny 0) me
sere 0-20 arora areretie seoer tart aire ow
Bat eE-Tes ate, 50 fale, anne CniVMT UETIO HAT «

50 Tale. ae, HaS0, ore) St TLE ORT IT TTY
Taeeid crtie owt oaS aT ae TFT HOA AES

SAl MoT Fa, SRM Bates oT erm KMnO, gat aa
SLT FS

fens s

Ta 5, “ontemrett Clem RAE OS ay wT
SIP TRAM SLATER MRATTOMTCR TCHR = 30 ta Ter,

N/19 KMn0,

+ as 80 farfor, N/so NasCxOu B24

wracet N/10 NaeCsO, gaq MnO, gat eias RE

— ==5O—80 = 90 fry. far.

wqete @ fafor, (N)-NazC.0, gaa erecarermrecoa MnO: STAT

SAS AACE!

A YeF 1,000 afer. (N) -NasCsO,: == }Na,C.0, = eMn0;
86:94 x 2

*. ofeface MnOy org = 3x 10007

: - Mn0,7, = -07086% x = 48-90

xterm eniwerrns Wa TACT (Available Onysen)
‘fants

MnO, a= O
8694. «16

Semen Sony Mts ws echo en
_0-08604 x 16 _

: = am
oS RO



writes fener $09

HST MSI TOM Be iacery Mea ATH

_ 008694 x 16 x 100

0-18 x 86-94

9, 39. where sen senses tae fate emgie—
(%) Maat Ste (Ordinary steels)—afqy Mn are 0-8—1%,

Sreat 1 aa Gilet ear 4a, 50 fa. Tor. mp HNOs fates aateo

Fa, HAT Beford NOs wiiver we, He, Bet STAT 200 fy. Tey. ZAI

(x) faoxa “Biter (Special steels) —1 sry ter ery cq 60 fa. fer,

4(N) -HeSO, fafeca ora sai aie Greco ence, Greet 5 Ta fer.

np HNOs fata at Fa TSH] HTM] A LTT SMO LAH

aed wal veces face N/1o HNOs ar aH ate! A Ae

wae Baws 100 fate. sat

wan ate —OMeHT TLC Tat CE STiaw Far! aw

onamencns 6 fae; MnO. were sees ace oma! MnOsca

elas sar sia, CHET aS sentatece (MnO,- + MnOy)

teas wa fate faeniae sar ae Sra IT PETE

Safer HIS AMARA SAS BA MATTOS Cot FAT VA!

sie 100 Safer, wact 50 fan, Mn qret face wa care caMt

afar Mn erect sae wert art ate 20 fy en. Mn-z ory

0-50 srt CHTORTe Fare Ces emCHTER |

9Mn?++5NaBiO,+14H+ <= 2MnO,~+5Bi8++5Nat +7H,0

ufetas facece cece Trt Tee Fa BA BAC Aiwiag
ofaery eatey Mohr aacet N/oo wat Getty OH Fe(II) fare

feana oraaencaace Tents Fa t

MnO,-+5Fe?++8H+ = Mn?++5Fe?++4H,0

wafers Fe(II) -ce oma KMnO.(N/so) wat WT SLT
Sa BA.

Samet SAT TAHT CHTATLY, areas ores fay SR
V, Ce, Cr, Co orem faq] wl 9@—4(N)-H2S04 TCT

=8°888 ang

$ =



rare =) ontors torment 0 (ome NeBi
(a) confor aesrereté: EAH 10%
(a) erat KMnO, get GN /s0).

> Ce) etre, Mohr erqcery gat (N/s0)

(@) ents oni |

emnett—arr oe. zee 200 ition sq (1-5(N)-HNO,. wom

2(N) -HS0,), 0-4-0-5 a cnitega fcc cain az, 2
Ta Cee MAA Te Coe mT Rt/ Sey

anrret MnOz eprcwer oat 2108 | ait at ent ATH. orate
Od: apt NeBiOs care. ore: MnO; ates aT Rem IT
NaHSOs: ger cetir coltrane: 5 falas gar sciter S02

CRA Mel Fat orer sq (<15° mH), ome 1—2 or ae

NaBiOs ope; as Tatas any, 50: fa: fer, 0°-4(N)-HNOs cant

sree 4 ae Sintered bed s-is face ete 0°3(N)-HNOs gaq

wir wh are (50—100' fx fer): afepariice (filtering

fikek): entat aivfay asrr Mohr aac ert (N/se) 6 5 fay: fer.

One SHORE Vaiinw fer crear sri aaa elerartices we-

fie}: Fe) cp erate KMinO.(N/so) geet GT SST SH |
I fa fe (N)-KBnOje= 0'01099 any Mn

9, 40. otgner sree Perea, FASO. arr faP-
fataw fatenr ee s'

598,04 2R MnO .+-3H;SO os Ke8O,+2MnSO;+6F0 +502
5x SEOIG' 2x 158036

ersad 2X 158-026 aya KMnO, == 5x 4-016 any’ H,0+
_ 188-024 ; 84-016

- wz 1000 fay. fa. (N)-KMnO, = 17-008 ama HO.
~” 1 te i: @)-KMn0, ae GO17008 aH H.0% -

ORR ery AIP Cue TAT HR: HT 1 KMa0,
TM (N/s0) cha via opie an ace MnO. asq at ar.



— le tafe. Raspes ‘(euvelume), haw
"CR OST: Fa. Gm: EIR aTfewUTER. 250. fe, fo, Se
Rorlee Garsiae Fa ore Hater wer cee MER OLS sa
erred tah. ae; 25; Ta, Tot, reer Toros ‘era 500. fy. fay. mene

RUS Aanrsias Fri 178 fa. fe. onfew wy | 2 fa fey,

7(N)-HeSO, warn aa, Sim aad gow am KMnO, yey
haa) Se eR FH SeUPNETS NTR wa Com

we feecer rt aca

TT 8 |

Tt Fa, eat wa Hi0s CTR GE = 12 a wa
25 fx. far: Hee Gaarorcy acer 40°25 Fay, Ter. KMn0, (N/ 1)
aut 25. faq. for. HeOo. way == 40°25 Taf, (N/10)-KMnO,

a= 4°025 fa fe. (N)-KMnO, ~

== .(4'0250'017008) atx HO.

*, 250 fa for HELO ar = (4-025 x 0-017008 x 10) amr. HeOe

away: eur fancy HeOs-3 sepa ofa

4-025 x 0-017008 x 10)< 100

12

9,41. NaOo facepes. @ faeyeer faa

epemnt—ererrsy 250 fx. for. aterca 100 fa. for. ontwe oer, 6 fa, fa

ang HLSO, wae 6 ant caries onine fairer sror sri | Stee, are

emer TAH COT CAST cece 0°4—0'5 ay NasO. @ BT OTT

eae MST A Cet FT! We HS TT aT Tea Oe! MNT

BTS 250 Faq. Foy. TIMH-VLMTS A LT ATT STA APSA: er

win aee ory HiMCT SST Oe ST UIST ote: ae 2e

Sa For. creer Forcons at FIR AIA OW evar KMnO, wre (N/s0)
wera Sr a | ear NasOn-z former faetat eat

1 fy fa N/so KMnQ, = 0°0089 aay NazOz |

9; 42, Ba@y ferent—l at Te Ger Ha fa 200
HC! gace (1: 11) gates 4, ere 890 ee

ace Wen ore SIRT OO AAT woe

= 5°669%



5 fat eet frend on acgat whe ee M20, oe .
Qi) UA ST FT CTA Zimmermann-Rein hardt gay
TTA Cae AL
| fq. fer N/10 KMn0, = 0008468 any BaOs -

9,.48. KNO, fare 6 foneet fate Sine tr Face

artnet oramona aCe aTinwere fate ers
2KMnO,+5KNO¢+-3H,SO, MnSQrt KeSOc+5KNO, 4+ SHO
2x158°03 585-108

free) ent KMnO, gaq (N/10)
| (%) exe Mohr eaceq gay (N/s0)

(1) aq, H.SO, (1N)

amt—1'2 ary aw KNO, afseora eat sq Ale, GUT HATES

wea 250 fafa steaiS M aS CRSA ML FAI

SRIERA Gone 25 fafa Ger fos aT REBT ATE,

25 fa. fer. aq, HeSO, ae 30 fa, for, orm, KMnO, gee (N/10).

THA BY, Gay Aca wwe. ey Mohr aaceq gay (N/10)

wan Bare KMnOwe aaa a7

Tend : | :

al a (1) KNO, eaq sq mem ware 12 a9

OR @) wats KMn0, warecra ae Mobr age carcace =
650 fx, far,

wey 6°50 7 Mohr aaq (N/10) = 6°50 ‘fa. fa. KMn0,.
(N/1),

—eeay, KNO; faeiae acae (80—6'50) a (28°50 fa Ta.

KMnQ, (N/10)

Grr ete, 1 tar fer, N/1o-KMnO, == 0:004256 any KNO2

-". 28°50 Fa, Tet, = (23-50 x 0-004256) ae KNOsg

= 25 jy. to KNO,

. 950 fa. fat. ENO: EACH SE = (23-50 x 0-004256 x 10)’
gt KNOs—

23° 50) x.0- 004256 x x 10100, + mo NO, ere =
a : = 81:45 |



abies — cat wat (wterrntiete « Oxidation vith
Potassium dichromate (dichromatometry), me

CUT AA eTOA Aces AUTOS TST — wR
RT =e AROS VRSCATTTS (ichromatemetzy),

FACS !

9, 4, ant wae

Cry,07?-+14H++6e = 2Cr8+4.7H,0, |
: Eo = +1:38 rere

at fetga refe cx qe ae; Cr) oer anfaets

BACT A ica Lica Slaw a, war BACT Aly PH<2 ene, wae

wae wei. ates’ fate wat mace PH agra.

Taieat—Cneatae EO ST a wae Seq «Cr(Iil) xara:

care vera eine en! fee; fee, oceania fete
Fe(II)-q Gatgivew areas or

9, 45. ABS UTR AT Ber ATTRA CCA . Ay
Cis wat aS Tea aR Fa GA! 01% ert aa
wae fra aren ae ae ate 100 Ty. Te gar OTC

2 cater ong arr ani Fe) aaa frien afer ae

BA AT BIT SAAT ATT BAT AHCI ACOA AiG A Se

Tara AH | Ceiensereniaa cee ceca | 4(N)-HS0.-0°

MIST WA WHS ANI A Fa WA IF! aienpe
(external indicator) fas KsFe (CN) ea CUNY SE!

HAT APKGTS— HAT CMCSA TTY CC SAT ECS HE
K.Cr.Or-3 ara eet KMn0.-3 cece oa, Tong KeCn Orca

eae Tae Wa Sa soot aie oes (4%) AHL

FS TET MGA ST MA AAS MS TNL TIM ACT |

(a) onetaes ett HA TEA SANTA ARE FAT ARE (ay
Sorsey AATAST | STA CTSA CaN FACS TACT

KaCroOr-3 eet waar whe‘arer eeret wae feos set SH! CR)
Seigy LICL geet (<2N) faerraer worow orca at) tere sneer ler
oTamencncca 1S weer Faerat More AT! HCiO, ¢ H:80,
‘Safire cerbiare fou; aaa ee aT! ot 7a fee feo Ra AT



| COP 44 H6e = 964 HO /
Ft et OE OT AE K,Cr0;-7 wrsem. = on
nO * = 49-087

arom 40087 any KeCri0r om aca far eer intery 1000
fa: fo. ore acer cert N/so nat oneM THE

ene KeCe.0; get eA WaT (Titration using standard

KaCrO, (solution). :

9, &.. Cen et fee‘Ae oro Tat OTE ANT
Mes Uae fay som, ery CR Te Se Ae

cents wnat fae were ar! Grey Zimmermann-Reinhardt

ROT CMM ScaTeRE TAS | ae, a Fe(II) >Fe(l) faricar

um, (9, 35 orfacmer ore). aH [HeSO, seaa ferafataw fates a0 ¢.

Cn OP—4+6Fe?++14H+ = 2Cr°++6Fe?++7H,0

fevare—(s) ome KeCr.Oy gaa (N/10). :

(q) Mohr saceq aaq (N/10):

> SRise aie

ee Ct) onione wi REN TET ate-0'1%
| a

errmt—9°8 are xe fene Mobr aan atrere oust wT 250
fa, for, sROE-TNTCS THe, 200 fa. fer. 5% HaSOs fatacr aatew
wa, war Talore a ore one wart Ceres Tatecn 25: fx. for

eer ft a negate aie, 5 fa fe ny eeetive onine

Caen 2, & cetot aroe weet Tater as ecw ene KeCrO; peer

TRE OAT PT | PTI, SLM PH BACT TS EN ATE

new creat! ULES OM MY ET MTG CHAT |
fors mer

aot @ Mohe ae. .o0s ace Glew Ce = re ae
Sell oo Ca hi FeCa wt Win): Oren =



(wi sae

emer wxta; 1 fs. for Nix KaGn0;-00 0005006 ape Fo:
Trqemy 24:60 Tan Yer. Mae Ha CnOyme(98.00-005565) a

_ wa 25 Te. fe. Mohr. Cr

SAT 250 Of. fn Mohr « 9 = (24 60 X 000588510),

— ween form= 22 50x o0sss x ext 100’ wl Fe

= 18°06. az. Fe:

9, 47. celas wine fantar— 12 2 a> ea aT —
wpa, (NH4)2SO,° Fes(SO,) 5° MAH,O 250 fa. fa. aT

BAS ae, 5% FSO, fataca aahee Fa wae Wn ons one
Fal Serena fatecy 10 fa. for. cee 2 wat are, 10 fy. far.

6(N)-HC! apne, rar tiem TSE (905 ed oe) SoCls war
famtiae aca, cies SnCl-ce HgCls gay wa enfas 30a, oF

tater wet 200 fx. for ore sea, 5 fa. for. ong HePO. @ wit-
TRTAMATAMCITAS ASS wT 4 Celor Tate: ener KeCr,Or-

CRT SSI FFI ,

PSO MG COLA AST LE MEM ATT

fonts: CRRPT CHARCAR wee

Tat ax avt orators! fe, ofan erate one TIPS
eut aca face HCl (1:1) fafa atew sr cat Caer

cate Face aaebt Patirse omReCA AINT Et weet Cee 10: fa: Top

Patera SRO FAT RAL CRT Oise CHTeNRT Mifare
OCS Beet eect ase Ger fran saraia Fe ()-ce KaCrOr

face GCM VA Ta, SrTt Feote: et farce SoCh~ freer

aa one Uraaena ofat faa ar tr ONS. OT Ie
Fe (II) -3 afaara facarn aac Fe Gl) -¢ ofaart 6a et
9, 48. carter wretace ((Chrome.iron ore) GRiaWm
‘faatrne— afore Now. sot wat ot rete ER PES

| baiid (CrO3)y+7I%a,02= ANd REN sPeOyt BN, ‘



" a7 n fem (fasion) om sate waiver ctor ates
aT = aR na Fe(OH)» Tens Ciey GAs

a NaFe0#+2H,0 = NaOQH+Fe (OH)sy

“ge epider erated onmerecntuce Fontes Fat G1 aes a
fafece we, Ber HA CET TON Ee, HC! fates oninety scr
SATS iae miiaeer VT PAT AIT Cac TACT CAM FAT LH, STAT

onmne KsCrsOy get qa Barre Fe(il) <a oar Fa Sa
. 0

2KCrO;+2HC] = KyCr.0,+H,0-+2KC!

- KgCrgO/+6FeSO,+H,S0, = Cry (SO,) + BF es (S04) ot

be : K,SO,+7H,O

am t—aissort O'2.ay wesias etry aeq are, 30 fq. fet.

feraet afore cacy S—4& ay Na2O2 ope! TRIG FET Fo HU

wat fata etey Serr OSC TAT Fb TU TLE Ae OR a

arr toe facet scioee ary! «are 1 ay Na.O. wipcw

CT SH TAT OTT Ter FTAA Nir NIH Cee Fa wr

Tae 10 fatae srr tiene weg aT) TIS SOT Ba AA

4 aq 3o Na.O. fafa Gee Fa! era sis Seer aa 500°
Tx. for. Steere are ze ee eer fara STS AEH ae | HT
Ht Bios afetae NaO. fenies a, Sor ea, CT FT

Tete a6) 68(N) HLSO, faferg oniaety 44, acer At

ores By BMS TaAe, wrarg afeeENa 250 Ta. Fey. TOT

erotics facr win ores eer fates one aa |
ererene faters 25 fa. fr Sey Toe Wa VISAS Fa, 25
fq..far- 20N)-H2SO, @ 80—35 fx. fay. ere Mohr aacrq gat

'‘(N/10) ore, wre. 5 fx. fer. ony HePO, ome 4 cater we-

SSNS | ASS HTT CPT | OT ALA WS
erat KaCrOy gee faivicn ears Fa | |

1 fa. fa QN) -Fe?+ wn 1 fy, fa AN) K,C0; =x’ 01734 ena Cr.
WSN Ca SA Sey GN fer:
centers ata, we HS. fab mies a a ae



HaCrOrze afetae erat Mohr are Tate SEM " vem2 PhOrOg+2H+ = BPU+Ce/OP-+14,0
2BaCrO,+2H+ = 2Bat+-+Crg0-+H,0 ©

arco fois (Lodimetry) axe eemuituints (lodometry)
9, 49. eenpat—Vogel-q see OIA arantoatate Codi-

metry) Jaq CAMA AMAA VAM MIME BT ATA CTT

ee BTeviats (iodometry) are cant aPTalTs Fale

aias a8 Leve oT

Iy+2e = 21-, Ey = +0°53 pomre |

ek wacom fafa We ace GMs Osa Tee Tet SICAT-

VAG TT THT WT FT As!

foe mrs UMivAis eronetetats fetemn wietas
SCANGAG GT BAT ACF, AR Te-aTaTORS (tri-iodide),

Ut ios LAs j

Ip+I- = I,-

(HAT)

aoa wet (helf-cell) fatert WIeTSl CANS CAT

freee As | | :

Ty-H+2c st 81-, Ey = 40°53 coro

Quay orate CONCRATATCOA STE COCR CHIT TCE CH La pera ToT

erat Bore wT SAE HT MA ACTS STATA KMn0,,
“KeCrO7, Ce(SO.)2 Bente. exces Fat

wrcerort src Tate BAe

“Ig-+2S,0,2— = 31-+5,00?-

irre afveret SAR SAT OTA Fee cates

-Tyt28,03?- = 21-48,002-

“SaCl, NoSOs, H:80s, HS, tune ote Here BY
Teg mee ART CVS LS AAMAS fate TF,



H,AsO,+le+H,O = HysAsO,4+2I-+2H+

aces PH fant acq HeAsOs-ce Ia qe STR FA AH,

wey Sig Sas way (KMnQ,, KOnO,, ‘Ce(90.)2 Fenix)

GR SAP WF Tigers Teenias Bt! ASA MENTS Aw
met niavera Lb ae ee ae ot ae Lb oa ame fees

wat (NacS.0s) Ga GAM Fa BH) BOM Sas AA

AR WANS was falar AT teat AS CSR ers

CrO?++14H++46I- = 2Cr8++3ly+7H,0

2MnO,—+16H++101- =: 2Mn?++45Iz+8H,0

2Cett+421— = 2Cel+41,

“ 2Cu?++4I1- = 2Cul+],

wm PH aqq<8 ong, oq LL I- — FISTTT CONC
former pH-fares Aa ; fang acta PH>S xa Tez ary OH-

I,+20H- = I-+10-+H,O

ee SIO~ =e IOy fA:

9, 50. 75s 6 Weler— mainte CAINE. a, Ba!
“Gare aolntion) says fons TAR FAT EH STCATORCUT

miter Ge or es 810-8 Mi e, were at



ek me ae COST TERIOR PE ve: ERCOR mineSree Om free son <sy seein aes, oe
CHO, waetco A WER aAieer Sor aT Tbe
Ren i AREER oR AATF A I AR
CI WT FomLig cite SEs: |

(3) rar om OSRatAs () oat wet erent ;
(mn) oreantoera ae Fe. eet Cat Gide cate eon weal
HST SLT Be MTT TR te PIC. Lor SCT

it MOla ae Fee, SCT FTO. AT CT VA SA (4) Bet 4a
ae a asian S wer Hine sa A OS eT AT
a Fe wT MACE CTfeRT oe neces (sodium

starch glycollate) a 5% TEAId AIAN Se VACA VAT

GE APTA CRE WLR AM AS AA AT! as Geox

CHUTE WSIS WEA AMIS VA My Aw ACS Baia

Tee, Ua Ea Mia CCL wey CHC aap

WIC IM FT BAS SMiey a mee BES Rat.

wfatere (immiscible) zetqy seq Cem Wa! PONTE

Saws WA Male AeA SA

9, 51. ode war aegic—fee, oe ontura (1 any) face creer

avant erat Timer ce (paste) Cunt sar ea, VIA BLS Se

(100 fx. fer) ATES ATS TET St as TAA ST oCr TPCT

ea Sa! ofetaa troar wat teat aca creRt face a

9, 52. warm fey—orenivaiats at oremeteiate w,-.

aera HE MA aT aS mas | (H) Sration Buat Tews

BH BHT WA PT ACA ; Gx) sreeRcon nfo Fey SI

ARPA TMT SMS VAs

| 41-+0,44H+ = 2y+2HsO

we ee TT oe ermat boafere Terao
Clo) ry Beoey ST IE STAT. ST TL MEATS ST
eee rm RCT FAT | TRTOTD. CHT. FATA ALR. IR,

BLA (Ore BTAH COs a4 TT mE STH

Sq QA



9,58 outers screamed eee arte: PATON STCHTATET
Na,S,0;, 5:0. afe fee are ae orem! TH fos
rst: (efflorescent) | RON GAL BU SANIT CRT STHSAT
eat, Gress AS ofa eat Fr eR ART AT OR OTioRT
dramrercroes aneine ert we fone os Far Ge ATI.

SyOyP-— Be = SOP

wie Ga CE ECR yIKTEA—

$819; 62 oq forme onivast acamees as fet at

mies sam ao, N/io ae OER TH! SRP BATT

RCM ART UL TT CTV wT BT ait

aM Gat

9, 54. wae grats—ercapieacecca wera gat co beet erat oF
atl wet eisaigereet (Conductivity water) fafa natew

ANH, HA MICATATACHTGA TACAACA ASTAS BA s

. S,0,2-+H+ = HSO,-+S 4

Beore Gat wens 6 aaa sine facet a1 ok

AI Brat walter wavs fac gat sins Bea MeR Glow! Waris

mate ater oy ouce fee, feos free GP SAC

watt wana, 3 cater CHCl, waar 10 fx-on. Hel ate favre

QATARICES HAC CPI BeoN Ate Ah OMT

9, 55. qrarnerces wae etirerrt.

(1) retin wits rece CATT FA ROE

noe KsCn0,; afe for OPER Tec ea ATT

GPR Kar Or-ce anatase eter ws PONT WAR FAT TH

enfaaty eet KiCOy qq KI Fewntee a wet
wares ovfaonet Tn sow as :

| CrP?-+61-4+14H* = C+. SIs TH.O
at fe | ste wet ae fre, vam aren Cree Cet eC

: ‘et hee waiacot WRT eine BH! Crea



I an we a SR n foe: NaHCO, TAT Ba — =
ARG Siipen Crem aH oe COzg Suigiecs sone sat ee

KL caret aca erence ora fren 5 fata arent fafem act ea)

eremtt—aeie 500 fa. for. meg-aocw 100 fa. fa, titer teat
2% NaHCOs gaq are, OM Hees 2°5 one ae fame KI fafercy

BIS Fa! wea 12 fy. fey. 6(N)-HCl ace aS CATH 35,
wera 25 fx. fer. gre KeCreO, gee (N/se) forces erat cat

eat sorta oa KeCrO7 gay caren coc on facr scar set

rem acy fies mel RESTA Te BG BH OT

We, CORTES BI OTe oe Busca 5 faiad arei VIG +H

aa THA MA ae OR CO ST a Sls TAT Ae WT

Tama Bact Sawa 300 fafa. sar at We aS aT

waTwae encarmences ate (N/10) cary Bea TE Le eT BT

ae catia it Ie feeiae sca aKa, SAA Wace ae Bra fers

RAHA! ak ATA MI wat (2 Ta. Ter.) Tape, <e1caTeTT ACT

sta Foor cae Se GA AA Ale, CRIA TY Alene TMT AT

att Viste ereapneaces wat fate GL FI Wee

BACH ACCA MITTS ACT WAerTe-atear aew facs Ha TAT

OS TACT QCATATATCHS Bact TET Tree Ba
1 fx. fa (N)NacSO, = 0°04004 any KoCroO,

(2) smn OCMC HAT ARCATA OTTO BAT STC TTT SF
FSG STAT ANS A CSA HT MATT BAT ATS PACT WIAA

SA AA! BAMA AereAt Serra (1) ae serrata TSAI

(3) wefan onamremans = wecren—KI-qg onizotr BCT
KMn0, gaq corner fastettas fafeat aos

2MnO,-+10I-+16H+ == 2Mn®++51,+8H,0

OB TACT MATTE SAI TATA AR, ST A

Sire SAT SUPRA SANTO ACR CATES FTCA
oy ATLSHT ATT .

ererett—500 far for. arege-erettow 50 fa. far, 127% KI gat ae,
& ff. mp HC! ae 95 fafa, ert KMnO, get (N/10) ©
SETS egret a rT He 10 ane srr aT aE

24 | |



ee
* 3 APS A RA SSO OT FH) SAT SATA OAS

GT SLO FA (M‘Te 25 fa fer. KMnO, gece afsace

aa wer fate SARTO)! AATLATA Ta ons ACS ATTA

CATT CAS MT THOS RT

9, 56. N/io-srenter Hat 2rgte—erecy 25 ann fone KI
aca 90 fa. for. creer EMtSS Fa Ora Teige OreNteR 12°7 ary

MAT Bena ery Bea Tacs @ KI gare aret Taew free whew Fa

FLAC ATSS. ACA CCT se eT ie MAC SHOT as

form Fr ators weaiod wt Coat Ber MSTA Se SHA

‘Tafor =e carer cace front oesien et eat

— Uteiag urcmedtcea Srigiors aart UTCACUE HAT BES FH

Santer wer alae. ARR Fat ARTs

10,-+51-+6H+ = 31j+8H,0

9, 57. wranfoa at atfrwan
(1) QMPNeeS ALLA CATED OAT GIT ATS

Sa ary (S21 as CTY) I |

28.037 +e = §,0,2--+2I- |

(2) wrerTaarr waernee Ae —OnieAN. atare cat Sait
WS HAC BICTIOA MA «AAS mifewen arias
Bas

SMC WIR HC PH 4 oar 106 ee ae Biss!

pH>10°6 ava oraniva OH —-3 sree fafear eiocr Secon BICAT-

ws wR oe. Bery wa! bers Te Re (AR-

wifes unis pH 6'2 ; NazHPO.—NaHPO, gat PH 1) carn

een wae DHL Fe ATA ACR SAAT oo ,
-traetafe fey cron ANOs see one ST “0-8 ene
AsO. 9 FONG COR Wea Tors 10 Fa. fa. 2(N)-NaOH pace at

eeu: OFT HA gat erawcaa 2 (N)-HSO, fates enetae



» ire Facey - %%8

* aeq (Torsart sree) 5-6 at NaHCOs farberce aR OK
2 fa fon. aoe eet Faber ead EOS eTCNTOR GAT ORCI BT
PCS HI TG Aly CT! ace aor Uae NaHCO,
TAMA MAMA AMO Ta VIM ST HHT AS AT RATT

ater we Toepet eat Sa

WMieiMis 6 Weneweiniva nacy fale Wane:

9, 58. eng fautat—Cu (Il) wcawtoucs arias aa eae Tocer

famtias Zl Snatia fever oeaweee Cul wesc ars

9Cu2++4I- = 2Cul) +1

apie ONTAVTA FACT GE VLA Sa Siow! By UlAS my
cmt =a, Get Cu(ll) oaeired Oribyiocs BIHUAG Aer

anf waciacer Tea alas oa ae Cul-g eertaor The A
SMa wT Unita a scr ieiem wa via eal falewe TS
SHRTIGA AH FRAT ACARD STAT CTIA Fat A Cul
eece orenter creat (adsorb) aq faery af orotana
FOR SCN QTCRTATTCAS CAT aT RH, TRAY Cul eC STAT
foe TE SA UTARTAS OTe sal STEM CuCNSz
gactaret Cul corer By CHEAT BROT, YA HG SHE

faerae—(4) KI
(4) NH,CNS

(on) arama erences wart (N/10)

ape (8) 7 BAT (17%)

sorreth_25 fa fer. ort weet {01—0'S ary Cu (II) } 250 fa. fa
seg-acotice are, NHLOH fatera emtine 441 ate, CHsCOOB

Sect ART AAC (PH~8) Fa, SCH TH MTFC CT
wates Fa! 8 ana KI cone 6 58 Jo Tad KO )
aan SASIO war eMefarrs fame, een 2 aw NELCNS ae

° fa.fer, aioe Hat GHG) BORMTTS BAT TRIN BH

fauyarat srat—cant ore Cuil) set Cu (1) -3 ace Fare

SOR UAT MATCTAAE Sas AA, STAT FA errata 1
wig: As(V), Sb(V), Fe(iil), NOo-, Sorte | SAMI FR



| a "Fo(EID) ether cat eemr ca wat Fell). ine fee
worn ern Be ArT za Fe(II] erect abt eT

2). ert ROR Te are ar eR BACT PH~S Tor ATT) we

| PH~8. gary As(V) eae Sb(V) aiemertece enfaw ware once
Al BT ARRAS eracer Risa fates Tacatee sar aa

Seon : . ; : .

a 2CuSO, = ly az 2Na.S.0, —

*. 1 fx. fe, N/s0-NasS,03 = 0:006364 sp Cu

9, 59. fater obure exw entwcan (available) cartacra afamret

terrae Ca(OCl)> wee masta craven CaCk Ca(OH)s
HO arf) wk falox oeUry wacT STAG Car Bae GTA

TE TH ae ok Te Chive enters opis ser aa

Ca (OCI) ,+4HCl = CaClj+2Ch+2H,0

ax fais mmeoraa uneaies wntaw acer KI cary sacar aifae-

era Ja aoe oa eR eer CTAPTTCRG os ST TS Le oO

Oa Sat a

AKI+2Cl, 2 = 4KCI+2I,

srumt_2°5 anw fafse orbora afSwere ema war eet ose
FHA VA-AieS Are, ATT Set fate aa TT AA (Smooth

paste) @eat sai wie eer Tall Osu, SCH FA, ST

orcas carers wae 250, fx fy RE HNCS TATSKA HOTT
wal eters aera on fates ace faipe omeurd wat feat scr

MPSA TICS EAPStaS Fz | wae eer Tater aT

ons ore a1 ey werent Taferce 25 fa. fer. ree Force TAT

250 Ta, fot, eeE-RonICS ae, 2 ony KI - eax. 10 fa. for. 19

CH;COOH mene t ae Lace erate MRS CRT SSI



ve . oe a a —

| aA 4, Q@ tahoe endo om cH CORT ROWER 82 a
- ee (&) GEIR BRAT MIATARTRS CCE :

: | = 10 fa fy, NeoSs0s we (N / 10)

— 3. = to N

“Nh so OUCRTIOR
ae Taine oD ROE GER =

2KI+Cl, = 2KCI+I,
$5°5 127

Woy N/so STENT = =N/so CHIR

| = 35 alints ont
= 255 ami/250 fafa. crt

yy 2°52 any Tate oCOTA UKE 355g Cl!
weaq 100 ary SUI _ 35° 5x100_

| Tato OR = oxaxa ee om Ae
= 7'042 a Cle

emed fats omeura Cle ure 7°0427%

9, 60. cafama faxtt—eit oniawly BAA (pH 46) Bw
CTT CATCACEA ARICA BaCrO, oueiey 2As

BaCle+ (NH,): »CrO, = BaCrO, ) +2NH,Cl

ators Ca, Mg 6 Sr aw Bae oes Fa BI ST AG. AVF

SAT ATH AA SACHA (double precipitation) acaretl

BaCrO, wencey cece TAR AS, HClg wites Fa Zi 8

KL ace fafeat afer x Te am err wae « Tat
| earl Fat Gal

oe os am wo Ba fe 200 fe ones, RL ATS,
| TR FA, 1 Fa, far, earrtnarn rPacaS Bet (8070) ian 5 far



CS

event a (10%) ATES AIS Gree eee
SCNT doy, Sintered bed szfs qn Seat Whatman. No.

40 alea sire Gat ete: nace ate Ca weg Mg are, Sem
Sa TT CRS cal catons wae fate 2 ere THT SCT
AR ANE Sew eRe aT TECH’ Ca, Mg au Ue STAT
renee ram weit Tea ecm caTON A we %q (AgNOs fab):
way 250 Tx. Tar. ERMCT a GAPS AS
‘eq ope, HCI(1:1) fafacn aatheo-sa, 25 fa. fey. 10% KI gay

an sai 5 fata cepa cacy aoe Te at eearrenes Bat

CM SSI FH

2BaCrO,H4Ht+4Cl- = 2 BaCl, +H,Cr,0,+H,O

H,Cr,O;+12H++6I- = 2Cr$++3Iy4+-7H,O

wouq, Bass

FRAT 1 fa. fer. (N) -Na,S,0; =0- 04579 soy Ba
PSHE GsFoTA PCO, qacwy eA ALG FA A VIA

CAvinie BI Va CTS faetar Fat TAI

9, 6L. wigan wets aa Bats meee Tata,

Unies war Ritts TeleM wMiaPSs meena ays

_HLS+Il, = 21-+8)+2Ht+

CIA VA CMG BCT AMTBSG AAs rar wre. (<0°04%) OFT
Trevi! ate HeS og fartat saw aa wren HS any erat
Santor wacra Tews trea viens sr Gem BA! APTRRG Aa

aie cea wie wT eH, Sree sect Uisiae eng Ie

et Oneret ont aaa “eptinets sace-ex, Crea erated Te encat-
ARIS HIT STA SCNT SAT AT Ae eee Raat APNaS

are ae, racer soriaete ere Te gare ceter cotor a2 eerta wat

LES CS Seer wat Ze tn
‘i A , :

4 ty fe Nii J,=20°001708 an HS.



. feavat enr—ernts « ecard fey dn ‘at
CER Hee ZnS fares ees sea TAC MCAT SAT ETT

ZnS WSR —KE-FKS ZoS eaceey (ateq Be AL) aT,

ateiae emt Is uae crt far ore, 20 fa, fa, 4(N) HCI

CI Fri wrerend stare: fee, WeAG wT Cte MST ZT-

WG WaT COC Ute | fafem mate Meer oe wat Ie anne ence

ARMS WTA Very Be I

ZnS+I, = Zn?+-+-§ | +2I- |

1 far for, N/1o-In == 0°008269 any Zn

atentate (Complecometry)

9, 62. areenen—iateey TASTacea AIA Sloot Srey Tale ae

ACH AE ACH QAR CHS Aca Saylor ak eivet May We--

TR (Saints) sr a1 west ace fro aca EDTA wa,-

TH HIYA SAT ACAI

Schwarzenbach app aca &, UNTACUNMTTSA STATS BITTAS-

cit wat aioe GaN Gene sar ay Tare Geert:
Schwarzenbach ayeg ary Taree Face, (Complexones) |

SOTA TNT AAC Aa Rowe SiO GAs UMTAG |

oN / CHz — COOH

\ CH, — COOH

TMNT PACAOUTM LIAS MS MAG Mae qe (derivatives)

TOA 1 FA RA! OTT TT Car RCE Taare.
Syintes omnis Creect NTA), Stefaavtenisacientates
anaes (arceca EDTA), aax 1. 2- Oteniaariaenresia-

CUTMiAesS Vine CaecHca DCTA), sentr

EDTAts esta waa (Zwitterion) yefesncee wa

ABM FAT TAI pO

HOOC—H,C CH,—COO-

N + + /
H-N-CH,-CHNH ‘

\
-QOC—H,C CH,-COOH



PK wena wen eK. #0, Keo? pK 0% ax
pEYs= 10'S (25° oH wre)! PK ar cece oer aa or 4-8

ele Uninets an era, EDTA armen otaraetatere
eine fener trate erert aca ‘Tena wow eT
fea EDTA spem aai setter on HY aceo un
EDTA waa eel wren WkCnioMT eet cM NadHaY

WM oR wets war Ceony we aq HY" 1 wey neq

sorcra ace 1:1 efor cals Ceoee aeq1 « BareaT Te

facet syrorscera wee Tales cere Zee

' M?2++H.Y2—"== MY2-+2H+

MAAS WIT ATH -

MTM++HeY?- = > (MY) (=-4) +429H+

BSI FT Az, stele cere om ora HeY?- as We
UR wea ace fale WA OARS UT GE TARE SA

Oo —42-
it

HCG

O oO
A

BE N
a”

H.C NG
H.C' 2 NC So

+ On

oO NO
{

He—C

A
O

TS Bea Vey after cateciera aecis afeis can wearer
RA, Bea Sie OTT (charge) ones ara CRY lem AH

Ht aces, cen afte cates oa wae pH area Oot



er sre BE afece fon dm wernt ee acne
alent orem gate ct gor sa PE weer eee, sat. ey
at. MRTerers Teal snéwacioce - We, Wear TAT
SUPT HAC CEST FAN aT eR fect Se oyceeY sone.
safer rr nies aac (PHL 1-8) Leetare aT ee |

9, 63. EDTA waareaa tater wee |

(F) aT | STMT (Direct titration) BIST VAT Sr-

Tatera pect PH sre fates aca Chem BH, Sra Harti eter
EDTA gay GAT GARI FA SA! MAG HT AEA TACT

(Complexing agent) cana, macs, Bracks. Sonia wat ort

Sql Me Ws, (metal indicator) Se SLAC oretery,

faa tat Sar Sa

(q) farts warn (Back a

TSI Ba Aarts EDTA ways Far My AT CAT VHT BAeTT

MSI BACT TaN igs ota ay EDTA gay cary sar 2H,

wit waa PH srt area wat cat Bea fates sar sy we

CHA MSI MHA ST a WaT Garry EDTA jarats aay

“ a otuf Lote FALE Ay on a RE SetUae AeoD nag thSy ys ANE GES.gat

Tom SN an famte wwresrecaa aay arerane: 2080,

ert MgSO, errey Be AS FAT SA! AST APS MAT GPT-

Fara, faettat Sat Sa

(1) ategre wagner (Replacement. titration) —ace xet

SHAT MCE AAT ACAATA-EDTA efor cater aco cpt

Sat aioe catt Cerys seal sa ea, Met ape oars

wae aa wren M2+ andecar pacr seraiens-EDTA

wefan catcore BH HOTS A aR Fartfanieweres axtereTory Fete

GOT s

M?+-++MgY2~-'== MY?--+Mg?+

att felon Mo" spore Gomme oft Me! HR 530 WU
ae at oe Melt ornare satay emt EDTA pee rar Sn

TN SH SH! | | ,



a eee - ot a dee: wre Le ae
, ~ cael scald (Woutraizatin tiation). wR — are

Nabe, FOE RT fs CRETE eo

, MMHERAI gs (1) 0-8 44 2H14
ak ie H+ Mae are NaOH ga aye emia Fae ASF
VIA HA ALANA SAT BAI

9, 64. ang ape (Metal ion indicators);
+

EDTA weeps 184 A oces fain wet CHCA DAS LA s

(F) Berra ses se any AO seq UA EDTA-7
AY LT cain Cerey Bey Sey AACA AS NP MT ACA

(4) «% seta fafem (colour reaction) fafafass (specific)

aeat faatet (selective) xem acarera|

(%) ANS ASS lens caomio aiaw est Acar! GA WSF

wraa-EDTA caty UcoreT TS HF Altra Bliae Sa TeAt

Siow ace walerce EDTA wg ape Gln Bw Met SHAT

Pel TE SAS ACA! MS AHF BT WS wT TAA

EDTA cate EATER a Fie SICNTE HEN LE AR Pr

Rem area te |

M—In'+ EDTA > M—EDTA “+ In

(4) wecea Taors, acaiwet (sensitivity) eet encarert i

(6) TW ASF SMG AHS Caley Aer Mey CT HG STI

(6) we PH aia ae CA Sa aR «Oe PH At WOH

Bocas METAAT OCA ROR CTE |

NET AE MRT STOTT 2
9, 65. atacmcaTt ane fe. (Eriochrome Black T) —o3 watt
OR prior 1—(—etare— 2— ar feet) —8—
amet —2- fa KAD (1) 1 Gt WAHAT ATS ACK
‘Cana Solochrome Black T, eee WDFA, Sonia :



fas teers 831

“oe

I

Sta MMAGIA AIT A ARB aloraca waiate aH (polymerisation)

GR ANTS Wat PE Ges wa! cea EDTA apa

OF ALF WA Baer wc PH ay 6-5-4 Gory sre ays Aer-

CHAS UNAS act cefoa 7-12 pH aia as Ue Te

Qa, Cer TAC Fala ACHE TA CHAN CPAs OH gz7q

H+ faces facto sat aa aware at qaace HeD- aree

GIN CM CAS AA! «oF HA URcyKes wate PK aq Ace

aeracy 6°S gag 115; pH=5°6-2 ate oF ANCA AG ACS ALT

(H2D-), 7-11 pH aha aes aaa ae ae ate (HD?-),

aaa pH =11°5-4 Grcaq AACA MW BOY FIAT (D*~) |

pH | pH
H,D- = HD- = De-

53-73 10°5—12°5

OTA | ate BACT

7-11 pH At AT MST BAT CAI FAM ALAA TW Ale AOS

MA AH AA OA OS Mg a VAS HG s

M?++HD?- > MD-+H+

aie are

Mz, Zn, Pb, Cd, He, Renter mee ze UR tfETOT
Lt

meee way _0'% arm wee fre 15 fe ft Ree aS
fa. fer OoHLOEE (were) fafwc ESTES 1 AE ES SERINE

Kat BA



ga 6. > faboronte. “(Murevide) —ret caine —
Purpwie acid) openfar wa ate | OAT Hate
cee. (I) UHGAT ws |

H Oo Oo
\ \
N-& C—N

O=G C-N=e v=o
/ \ /

AQ ppTN
H O o \

II

Tere RG wt PH=9 sae aeTereat (H.D-),

pH = 9 rece pH = 11 sary cannnt (HsD?-), ox PH= 11-2

Bera ater (H2D —) 1 Stacer acer ace eet eet Ht ape cea
Fy OT WEA AAAS AT! TAB LAT HAG ar ee, Trocas--

wews H.D- ares a MRA I! ASA OAAEIS-

FAG CUT Bear CHV wis wisely acest Te Fa AST

aa, CT We PK aay facaoat Sar AcaeErts

PK,=9-2 (H,D- > H;D2-) wae

PKy=10°5 (H;D?- > H,D*-) |

Taerae ae Ca, Ni, Co, Renta rest ewer era ero

Tain Coat Bea :

APS FMI HA FI BAT Az, crars afiten Siar aan best
Be WSR CSS t

9, 67. om EDTA yqq—vtonioammtatcerentiter-

(CRUTTCTMiAS Tet Tee WET AGA AF Lae

areas aart wa fence ormetas faced Weer Fe BCT

Naz He. Cro His O; No, 2H0. axqcea are aa aie (Com-

position) fee fact at) BAT ee zy 972251 zaTAia

emt BI Utewt a1 Ol M gay teat sare acer. 87-225 ay

wise. on we ace INS wea TOE ACE | fora
SRG FT BA - | —



he e ne Ay . ay

‘fears (1) 0-1-(M) EDTA aet—S.7 05 NasHaCioHfus0e B Ne,
@H,0: aisverd ca aa 100 fe fe. TERS TAT

oa fafecy ates Fa © WIN ORAS CIRUA OTe HI |
(2) afacem ane TS 26s ata—0'2 ony ane face 15 fy, fa.

Hz Sereremiqy as 5 fa. fer. CoHLOH (weet fatncn ete
Pz |

(8) ayera wat (pH!= 10)—17°5 aq NH,Cl 142 ‘fa. fr, ony
NH.OF aes cary Fa, rae ae Tafecy 250 fx, for, ore BAI

rm —25 Ta, far. Sey TATA Ae (opty) aTe, 50 Ty. far.

SS ae wae 5 fa. tr. AeA wat CATA Sa 45 CBO AS

wee fahren acas aoe 01M anny EDTA gee Gat SI FAL

POPS AVA AAT A ACF AT ACG AIT |
1 fa.fe. O-1M—EDTA = 2-482 fa. og. Mg |

9, 69. aneifrnra Tratre

faarae—(1) 01M EDTA gaq—9, 08 orfacnen ord |
(2) fatarente 165 Bees wert we
(3) IM NaO8 gaq

arrent—2s fafa. wer aretaa wat (<0°5 ana/Tera) are,

50 fx. fa. onise qe wae 2 Ta. fa. IM NaOH gaq cart Fa

(pH=12) 1 aay 4—5 cottr aDS wat TaheH ALTA AS

O-1M esq EDTA ga Sat GATT Fat SHSM LS AEA

otaqe a S04 Ale BLS AS At (purple) 1

1 fx. fo. 071M EDTA = 4008 fx-a7, Ca



* ate — (Cravintri Anais)
10:1. —

— crrturcet wuiwy aa freperaa ofa favre
wrempar—AgNOv-g emia gat sierra, HNO; -fafeca

SFT FAT RE, CIM eG HC! Cae PHM ABC! SETS EH

- AgNOy-+HCl = AgCl )-+HNO,

DUCHY AMT CHAS TPN Aes, SCA VACA Bea Tae

Stes (Coagulated) ay aay ARCH METH Clem AH! BlecAA

“gay Sintered bed a-fs aera sara. far Crest a1 Pb(Il),
Pd(I1), Gu(1), Hg), TI), CN~ qe SO?- fea] arr

anat—AgNOs gary (200 fx. fa-) 0-1 eneqa srereiie freTerst

Qs Tertai sie 500 fy. fa. atera are AgNOs gay ate,

2 fa. fa. ong HNO: ape, nie wer fate 190 fq: fa. STIS

Sq) Gras 70° TH. SA «AAT FA AR AMET AUT 10 fy. Ta.

0°2(N)-HCl cary Sa) BeseHc AAT CHT AT ATCT | SYTIEF

TG AM TASTY HAAS CAC BA, SAA SVT Fea Ory GAA

sang nace, HCl cary sarer ora Sec aa fear Cie ofa
HC] carr Sar GT SAA FHSAA VC | eet Bea 6—10 |v

TS Urey foo say cacy we Shean este Sintered bed

aT TT Ths (4qx) 180° Srorend oT BCH OMAN SUT Bea
grit eo fates a1 wre Seed ser Soca FE HAT VCH
ome Ncfos Stat Ets, fawrr RRC Sherr eas! weet 0°1(N)-
HNOs gra Staaa GACH EH Ate A Gcaa ee BI Te ipeT

UH Ae | LEST RCKY SKIS LTA Ale! Sat Talw

agfore sgrrotae apa oar 0°1(N)-HNOs at eee Seer

RW GHMAG TT FA! Aecy 100° cH, wae rica 180° CH. reve

AL MES. VT, OMASTNICA SMT BH, A Se FT THHY AAT



Ag 10 10788

Bey. Ag-z eqa= wee eaa X 0° 7596 7
10, 2. we :

() we mrecec Tema cere tata: |

BMI Aces are, HeSO, gave aca oy watt: HCl

ox HNOs erect PhSO. foaor mvtge BH, CTT BACT GHTTAG

BAT TAS eracet oy HeSO, fabecy wy He ae fanw aT Ter
omens Sey sat zy Ca, Sr, Ba Hg Ag Bi Sb wax SiO, faq

Orn SS aro TATA Soha emer PESO, Fee rx
FT TT

errett—0'S arm me cone aTRGHS ear BCH AT, 15: fq. fa. onTos
eat faterca watew a1 2 fa. fer. op HeSO, carn oa, see

(sand bath) vaca qq AM ae Taw aT Zea waa CEy Fa,

waa wa fae urea uae 5 falas Gey sal Gey saa

ATT ALMA BOG Wal AT Acasa, ASA favigry a TA

OAS ATA! LAT SPU SA, ASH wT Haas 40 fay. fer. oer TaPeA

AL, BT, SHS ATG, LA HSI GLNB FA t CAAT GFT Cera

eit Sintered bed at aot acf5 (4 ae) arat ele! Tea-oraata 1%

FSO. wae STAT SRC AC Ae | orem CHACHA Poottad TT
SUCH ALA ATG TF FA! AT 130° oH. CTT EF FA
eum wat sq! PhSO,. fama eat Fat

Cacot ear = PbSO.-3 earT X 0°6833

(4) were carne feonee cre Tae

arenas oGROTE C6 THRE HURT (#) TORS HT EA
SRT BT ae, Sea MMe TST SAA faey WRT SUT TOT



oc . , . . . . a8 ‘a wi .Tee a Tene ot ae, v . oe: at ' ? .is “hk . . . . vig aie _ ee a

-

{Bes ogee vr To tak ee one fen aE
A AT |

aaw—0'S am we ome atc om FH ATE, 150 fy. fr, wom
tee ‘sai aq; CH,COOH fafeca oninets aa, oan aca
He, “aca Boyer Aa 10 fafa, 4% KaCrO. gag

TGCS TIGTY Bree | 10 fata ene Ta BT BUCH TCA
ats fetes sea wae Bocas HIE LA AT LAT ATA QT
Cea GAT WL TAS WA CSTE AS, NAT SC BCAA SETH

AAAI | 120° CH, STORET ME HH GUT EY HI PbCrOs

TOA Cel FTI

CCT ea = PbCrO.-4 eam X 0°6411

10, 3. Sywaer

Senet wa oar at | oeecet HNO: farce sat Facer

cetace aonmetae a cefae orga NH.OH fafa Pe (OH) s

SLOP CHA TA

2FeSO4+H,SOwt+O = Fey (SOx) g+H,0

Feo (SO,) ¢+6NH,OH = 2Fe (OH) 34 +3 (NH,) SO,

eacet sige 8s crime Gee aI FaOee xreia
ay oe FeO; fon ett Fat Sa! :

ammmt—1°3 any se FeSO, - (NHx)290,°6H2O ety FA

are, 20 fy. fer. 01% HSO. gat wtew wat 2 fafa. ony
HNO; faferce war 8—5 fafac conte | CEA SAT SAS SCT

CBIAE BCT wre Falercy 200 Fa. for, GAG Fa, HAA TAT FCA

cattre, sre vier vicz (1:1). NELOH geet amet AIETS OMT
TOMY OAS A AT RCS HTC os oMeRT ATURE aw Fafa
Tarte wae erect feet ey tice me! wifes wler seer
“(Whatman No, 41) gle, Saaceet CT ZIRT IRE! RT OT

fafer rarer 2—S ay OH Ae, SAAT VHP Sisay SVT
errcing Sal Waters BU sa eeerere (Policeman) yaw



ive 0% cen comet atc et weve a we ae
ENS AFT CRCT GTR ATH HTS TN FT WA)

Futoere 6x1 reer crac me ENE arn ete ect acer CN
TY a Ree eee, 7, 19 ofa wt ws wee Gey

Ia | CURR IH WH GUA Ae | atlere Bey eH, IST BA,
oor fore Eat cori ferfree a1 FeOs fore oom ea

TR

2Fe == Fe,O, == 2FeSO,: (NH,).SO,°6H,O

111-68 159-68 784-26

2¥Fe 111-68

WSs Fe0, ~ 15968 — °°*

aeaa, Feq exq= Fe.0sq ea x 0°6994

(10, 4. fees

fore wyrcaiaar wre Tena fore Toate

Snet—aat ae foxes unemiaasd wares, ZnNH,PO,, HO

fans Seeley Fr ae MSs Bea 105° cH. SIME GSS FAT

ZnNH,PO, fears wen AH! 800—900° oH TIT Ge

wart fees ecaeaces ZneP20, feat Men AH AIS

MSI UAT Gata werd Coat wea, oat oF Tacwact faa]

QUA |

Zn?++HPO, 2-4NH+t = ZnNH,PO, v: /+H+
HPO,?-+-H+ = H,PO,-

_ 2ZnNH,PO, = Zn,P,07+2NHs+H,0

6-4 —6°O pH ware ACT CIRM HAT ACH SHY PT SAT TA
errayt—O'1 ona ae ferew AE HAT ATG 11 fs, fer. omy HCI carn a,

oe cath renter cre spe faterer wae corti ctor 1: 1 NHOH.
wear fu TOcar ares BRL IETS BERR eT HeTeren 150 Fa, Tor. STROH t
A BA CATES, 25 fa, fa. 10 Fe OTN nee

fo,
. (



w, ae . so Ps Oe ee

| aoe ag whos FF; stercaa aes cerns weaver efor
RL ORT RTITCAA CITE BST Fal MMR a ib WaT Cats

Are, Beret 1% GS VCMT TAT TACT SACKG BAT TAT STEHT

| A Fhe OR GAY Tw FA! STAM 50% CoH.OH eray weecww7y

RS TAG LT FT 105° CH. SMA TAN MSP oT ae
sai ZoNH.PO, fara ee Fa

| a a
| eter since wis, CIT BACH SCT TSS eH TACT Se STAT
cna Sea falters afoce card «8 Faq, 800—900° cy,

Sree Bary Ta, CRETE SMUT TT ae Zn2P,0, fxAca
eat Fa (HBT TTA, 7, 19 ofan creat) | GTSUA Gara Brat FA!

Tearsq etre = Zn2P207-7 eur xX 0°4291

wear, feecea aaa = ZoNHPOig ea X 0°3665

10, 5. ayerrater

Mee ter rents wae fences wetter Tra Tat

OMEN —AMTSAF GNM AI AL ATTY VTA HAT WS

THOMA TT SCAT FASS VESEY Bat ey 105° cH, Sree

“=e $4 MnNH,PO, fears eat Fa 2, eat 700—800° CH.
SMM: Sey Bar senate mscareces MnoP.0, fora

GAT Fa Bl BAS MS WG Wy AM MS WAG ws

aeats |

Mn?++HPO,?— -+NH,+ = — MnNH,PO, J 4+H+
aeit—O1S on -ae Mn ae ay UntTwlA senate Bt

are, aa fale 200 fy. fa. oer sat are, NHLOH fate

aire oq, 20 ny NHC! eae mary ufetas OF oncMiaaT

| CR TARE BAT (200 fa. for, 10% wae) CT Sal wR
Seacwrt Kom me, HICH face er uate HI AAR AR DTS

a, ee, NELOH. can, eat ae a a en ATC ATE
tenet aa—aiaw were MnNH,PO,:H.0 em anal.

ANS ASS Ute sere cats NLOH ca sai Seater Caer



aL en NELOH cary sare eater Ae vatetag NEO SARE.

aie Orca | MeaCRmTETT AME HAC STMT OO—O5° oH
UT ATER | a ATRL | OTP a TAY HIG I
ane cis wan ee, 1% NHNOs3 Spor ae TT RRC AH
He GR MES TE Fal URI Tas catoara fois
GA Ga Ale | MAA TAME card 100—105° oH, SIRT “GE
aq MnNH.PO, fancy saa FF! oo oo

forced MOL OUCH mies Eler Brace cers, 700—800° 7,
wre. Sey aq MnoP.0; fara ear Fal Tat ~

SORTATCA Geral —= MnNH,PO.-4 eae X 0°2954

Seat TRE era = MnePs07-4 ea X 0°8872
10, 6. cafamet | |

(S) cvafama areas fence cataaet TaaTat

Senna wetoos cat facet sat zr! Ca, Sr, Pb, 2ori7

faq] Wr an
Ba?++SO,2- = BaSO,4

seer erat BaSO.-3 gaetrer x38 ea (25 ty. an/ferora) ara
RA pacthrer ate oe | eT; HCl weqt NOs gaetaer afe Fr |

srerrey;—100 fay. fat. CataaTT BAT ATS | ACT cataTCTA eater 0°15

end Tat TA Al BT ae 1% wAECAA Utes mp HCl A AT

ee | HAA SE BTA CTBT, AME ATES aTETE (N) -H2SO, xcs
ates Bt FAL ATTA wTaw Hes. ooetie | RAM VISA
waceerine wee ATS fefecr ana Aiae VtOr FTC
sis | oe fret aca %; catét WSO, cere eR @ Be ATA

TAT BA VACHA LH HMNG TE FA! STAs RASTA He

ear weve ect HO. we Fa! F cH AL Bier Be ST
Sa ean SAT Moa Beat Patera afore ATS, ALR oe
aq, wraerst Niet eh GIT Ae FA 900-1000" CA STATE

Say Sa (RSA FMA CONGTCAT HH PAHS UAT eterataTe Fora
HRCA AT COTES, GT CHATS EA AA rece FTAA TATA ATT
SIRE) | eer RY eet BaSO, foes eae faire Fa!
aéizerema eae BaSOs-3 art X 05885 -



( )-ertemre aren? fees ovine fev
wremear—at refers Sr eae Ca ace Be epee Sa TH! OE
SSI TST CHUNG MTT, CET ak onelor Baa WATTS

SMES Aree wat PH 5°5 apqry BaCrO, eeefeg sar eat

comet orfame Sr ere Ca enecer Teeter Cece sett
BaCrO, encpy PH 2 onfawts wan watt

_ atert—'S, st ae BaCle ea a Ape, 200 fa, fer. ere HATES

sat eat 1 fa fer. 6(N)-CHsCOOH wax 10 fx. fr. 2oriaw
-S(N) -oprantaara entactd wa caret a, wT BA CHToTe, 10
fa. fet. 10% KaCrO, way ata ata aS AIT IN BaF

STMT VRP FT MTV Ae fewer acai BIAS

Os TRIG KoCrOy gat cary ca HST FA OCA HY ACT

OCHA BT THAT SST SA, CHT SIT YT Tow wale, seat Sey

Ua UCT MCA SCAG TS Faq! 120° cH. SMTA ALAS

TAY eer Brat sat BaCrO, fenraq eaa sa

dined era BaCrO.g eeq X 0°5421

10, 7. ayrerfra

wrenet—ee, HCl.q setae wat Tree Ort ACN SHCA.

SACS IT OMIT LH, STAI ae Tec ae, NELOH fahqer

erry Sat 1 Uasfesy CaCO, ° HO cece face ae, OCA aTT

SATS TEM A Pc LOS? cH. STMT MEE AC FATT Sere

CHOA TH | BEAT 1200° cH. CreMAR vey a CaO ROIRS oot

Ten ATH! : eR

: C2?+4C,0,2--+H,0 = CaC,0, - H,04 ,

CaC,0,*H,O = CaG,0,;+H,O0 -
CaC,O, = CaCO,+CO

' CaCO, = Ca0+E0,

‘enh sire me; HCL 95 fu. (02 a Ce) et
500 fa. for. ahora are, wer fate 200 fay, for erro a1 2 cetir

e.



beni ore “GF Bee ea wr oR ace RT, 20 fu, for 10%
CAA THATS HM RR MAT ATES aTECS ve vier
Gere | ae or NEO (1:1) color cetir fata waece seem

FF GT AMAT STAT FH (HT NS MT RCS Re eH)

GEL BB FIL Beecwey ake Telex carer oa Boar sg

BACT GF CRT VNC ATT VSL CAIN BVA TT Sse Gryecsperey

Ba FRAT VCH HEL ALT MT MPH ST SCT TT

SAR SSN TA Sa SRS ater 2 ecw LH

Wows VEE AS ACHR SCT SCH MSTA GAT AAT

SPAS WALT FT IT AT VM a Vsneas wat (0°1%)

WAT BACHH AF CHANG TS SH 1 WHO Mey cacy 105° ox.

wrest es sq1 CaC,O,° HO fonca grat ea aret uaF

RTSTS SHAT TINT VA PATA SATTAG TAs ea Faw
aa A VTE Wiss alen Seer was Ae wR MINA TSR

PLU TS FA Cara STE AE “ley srrex falersy slow

Tacx 1000—1200° cH. CIT CSS FH, CUISAICA Sol Fa

ey eat Bat Bet CaO fons eas Taiorrg Fa

, SAAMNCTA eer = CaC2O, -H.0-q eae X 0°2748

BAI] DNATAACIA erat — CaO-q eae x 7147

10, 8 sprarcetirers

9) crenata nitraeemens Fare anette Px"
CGN Seer Unie lA waCT Uiwine ola

GE WOT LA WES. OMA Ee, Saat waAid

SHCA SAM CHAAS WMATA VCMT PACES CLA AT-

zacys MgNH,PO, :6H:0 eafey ar)

Mg?++HPo,? ~4NH,+ 4OH- = MgNH,PO, b4H,O-
wey at wencecoa wetiaeT cat, feng era, NELOH areca at

GTTST BON AA! OS GACH GS AGT BIT Seay FAA SATS

STE | CHER OE ST CECE CATT HOT SASH CACY CHEAT
sai OSM-NH.OH gat er, .eeecen con face oaratitt
MgNH,PO, GEL fen #2 AGTOTE OH FATT, RT OWT
wey MasP.O; fens et FAT Rt |



. . . r - 7

’ . : ' : : ou .
“t ‘ . wht ne

° : , . : 7 , Fe 7 Fat; ia i .
: 

1 
.

tf.

germ t—0'6 ony MgSO, eure aca are; 5 fa. far. ay HC] carn 3,
ory: Tater, Bac Craw 150 fa for. say 2 cafe Taenker caw

APF WAT Oe 10 Fa, Tey, 25% Cos Coat VE UeMtaaT BATT

Pe TA BT ae eT ste AEC aTECS omy NHLOH weet
APS LH For a! oi fata aca aw AOC Ts BIAS 5

' fa, far. mp NHLOH faeces are. SHU HATA GFA TAC WTS t
Wey as wl Bey (whatman 42) gfe, 0'8SM-NH,OH

EIT STAT HNC LOT CHMLG TF FT VCH AL Key Be

ote aa face eae eran Taterer sefocw are, “ase Fea, 1100° oH

CIMT CSV Bes, CORT SSI SCH Car BAY ea! woe
STAT RCTS ATT AT RCT aE CAREY oT HINOs fafece orate Baw
51 MgsP2Or teae eo Fa

. - Mg _Tents MgaP.O; =10-21852

(2) anctiaray wecfaets fone srry Treat

SNM — BA AS QS Wey CLG FAC MBC GT Was BA

wen ecard | Mg(CpH.ON) 2° 2H.0 feara oesieg aa

emnent—O'2 any MgSO, afoe caaq aca are, 100 fy. fe. act

witee tai 2 ay NHAC! wae 05 fa fa. O-reeraieay aoe

fat (0°2% C2HsOH yea) cart ea1 ay, NH,OH (1:1) Tateca

ory STI BACT WS CAT act (PH 9°5)1 wate 2 fa, Tet.

NH.OH vary sai 670—80° cH. «Crome ay sai 2(N)-

(CH;COOH~9 1% satan watt Mtr ATCA TGCS ATGCS TAT FT|

Berwyn Teor Cx HT OCIA ~My CA ALM ACT TALS AeA

OHA HEAT CMT BAA ACMA MAS Sacra wastarer TMT ACCT

fret uysiey xy oa sae ate acai 10 fafas Gere cee

TUS ARG TAM FAI OT SO STAT TAT TTS HATH
ets, eq, NHLOH (1:40) qt eerce ae ate ofa, ar

A RET ATS ATO CM eIHTCRT CEL, AMER THC

100=-110° 7. CPT SESE At Me (CoHAON) 2° 1H0 Fee
ean wet wri

STATON Ge = = Mg (CsHiON)s" 2H,0-4 ema X0' ‘00075



2 9 amte a ; _
foment cemnte fons crite taxa

entire PRC TS. UY S orate cmt aR CERT
AgNOs yacra *ifaace NaCl gay face arq wax HCl-g afzere*

attaart ae AgNO, gay can Face aq «= AgCl fancy ea aq
[10, 1 ofaceer cre] | ST

GHIMNLCGA ery = AgCl-g om xe 0° on74
10 10 mere :

CHa ATES TANITA — faatrat
em t—caiaat fata §=ASk SE e wale senet ass ‘Ba

RAC Mize ACRE BAT aTe wae HSO.q aigarw’ BaCh

Bat TAIT Fa 1 BaSO, fara eat FF [10, 6 (H) macaw ore] |
AACA Gtr = BaSO.-q ea X 0°4116 | |



ETL que

frees Somerton anfewors. resien @ fm faa
(Quantitative seperation and estimation of the constituents

im a.micture) |

11, 1. frac wrgee wanes © setearone fem fae
TAH FF OF MINS S Tee UA Sera Trees wT

CHEAT AACE GACT aera Mow ae Taba wT AAS UTTOA

A ST] HAT SSL TAMA GFT SATA TS VT HAT TAG

erm 500 fain. tterca ereiae 441 2 fy. fa om HNO;

TAP BT CRS, CRAP GAT Ma Slaw ACH CHlaAS WAAC

TAMSiAS AI ae fates wc arereq 200 fx. for. sq 2 ana

NHC] fafeca gat ot Fa, SA AMES TES ae, NH,OH

(1:1) cart ea Fe(OH)s oesfeg acai mace Scatiaars oY

at rear oe NH.OH cary oa 1 oF FRIAS CHIUTS, HAR BACH

fos ay fee TY We! waa ales wale GAA

POST Was Bley srecey als, way wet fae 2S aq wa

ae! Teele Ahera alae art

TIT SIA Sa WORT wep eae! CTE alsA

BH WS ey SSCA AT SAT CAA e wea ety HC! gay

UMN Gere Harsias Fr! wey SS Sa Gay WWF

og. HCl eaneq, Tos wore Ui TIN Fal ACHE

1 eq NHLCl 6 aq, NH.OH(1:1) fafeca spaara Fe(OH):

Utes FI TAS wacHy alas Elor secex als, Acer

SON SPwresa WETH are! 2% aa NHANOs gas grat wesc

TH ae oR Ca Ty Fai WA AWA MCA CteRa Wa Ca-7

Sores orather wat are sitaeces ae iwethe orfmeer cae ae
ER OF Miew, WS Aaa feat Fz! |

erm *taerr faatat—ok cece HCl (1:1)-4 gatew 34

era KeCrsOr sat erat (9, 47 oifacmey cre) ererer eres KMin0,

wer wr (9, 86 ofacusy ore) erracra otfaare faectaet Fa



_ fame errno eat fete

(10, 7 ofan oe) cree emer KMInO, wee rae (9 a oom
cry) sreriamcra star faytat sa |

11, 2 fouct watge wreaat @ ences ofaare faa

are Has arreaiCe frat HT eS OTE oe aa
(%) aan refe—li, 1 sfacgcra weg fawtwaa Fe(OH) » en
CN FH FHT HI AOS UA NS Fa! iseLLET TOT Bide

anina Te ST eTaTa

ores sara aq Fe(OH)s ace Tact Sem Tee Oraat
fata a1 ofsew, aetee aa 5 fa, for. oreea oa, 2 fa fer

ang HeSO. fate Bey sca CaTINS Fa ats fafa soniae
OTT AS | HA GAPS GITAY, TAS eahew Aa aaa Sry
aa oer fatece are, aca 9, 68 aifaogd UAT orMEVlate

ATR TMT FA OA FCAT Alaa fay TAT FA!

(%) Twota nete—erace are Bact oaET BM Tce 9, 58 oiTacmeT

wat NELHFs fata omaca oitytew xarita sone

TreTay FAI

orem faeta weet ene ase facn NELOH(1:1) fafera en
BAL BACT AMA HAN ST HMT AT) A SRT AS

Sara way aebss ofan re, WSO, arcmrert foe wets afar
H.SO, carn sai wrsers ort faferen wat GeTET 100 fy. fer.

aq, 2 fa. for. ony HoSO. aREKA PTS, TIT BH BA CHIE,

ore at orerereria HS ata ster were Fal Seaery SAA

ornare saa aca HS orfers a1 er sorta CuS foes eeehwe

ara) Bente FASTA OFF BTfEs Eten Tere Ets, HS fafaw eT
aa Veece 1O—12 ara aa ate wae Fe Te F471 “faa.e, ¢

Cre Orn wee face Tac Mifare Fee Tar Fa HAT BCS
HLS gattew Fara 1 9, 96 vifacngy ay 9 47 arfacrRT IAAT

SAAT SAINT FA

11, 3 Geerer watece WINN <6 Nouri oifamre fau‘res
ONY HAT AIMSAMICT FAH MIN AAS SOA OH! NTA



erect Seitgiere: aerator Fae Sar AT, OTT ATMO
Steiew una wT FA TET ORT RE PCR

SITET TAS |

ernest feat ore Cr ar ee face ©, 96 orfacmet rare
eretiey KMn0, BIT SAM Bay FT I

samretier Paes ene ace fot ere fac 9 50 ottacme
Tat Oniona femced wa afae wea eee KMnO, geet ea
VM FTI

li, 4 faect wahae Sona © fwecen etfame fat‘
STS HTT TTMS-B_CS Tar IT WAS STEA ML Bal faces

Srretew MaNwevlate Mac Bora faa Sat HST

sme faatat—ane acts aatr wet face 9, 58 afange oat

PUTT STAT FTI

fas fart (s)orey onefe—ll, 2 fang aaarat CuS fara

SHAE MAS BI A alse. face Tees Taetar sa

*"ita,6, a6 HS watew saa 74 10, 4 afar GAT fares

STAT FHKE GAT fees onecarcee tees Teta Fa

(a) faoter nafe—eng gaceq caer cer 250 fa. fear. aterca are,
sas cater ae; HCl opie, srargy 20—80 fa. fa. Gre twat

seorg HeSOs part care Fa erat fate Hacer err 200 fa, ft
FAL WAT BA CUTS, Gos Cwat 10% NH.CNS aq atc ates

ACS AVS LITSCA TPMT Cy A CT AT AGT SCOP GT

Fa, CA GT TT locw cats ATS SIRT CuCNS jaar

woliarsorg sre farts sar HST A «ay 100 Tx, fo. Gee 1

fa. fe. 10% NH.CNS. ge 5 cetor HeSOs carey a ae A Tansrer

aa mec 10—15 ay ery ae | MACHA 20% Besa TAT

eescap7t xc NHLCNS apy az 1 110° oH. START AHL BY

SOPH NE ST a Moles aie Aaat eat ean fw

CACNS fT Ft fara a gr AREER, Fra fore



<0 afer fate 847

- qqethea WHT EACH STHTER 150 fa fr 4, — ;
metic arose sai ee, NH.OH faire ga on 3a:
(pH'=7—8), wart 10. fafa. 2(N)-CICHsCOOH pee

aR 10 fy. fa. (N)-CHaCOONa gay caret eq 50—60° cH,

SMMC TAT Fa, Boe ae ee soa HE. fel aT
ay sq ee gat HS. pies a1 -egaites a

Hea ACS SH Hehe me aT rT FRNA a BCH Me
ore 8—10 fats TN ATA ATHCE TITS BIT FRAT HLS piferw
F411 20 fais or ota ater sore ais, foe, HS aa aR

1% NECL wae ara SSC HT ACCHT ANG | SACRE EPI TOT
ATTA AFIS NFB AS ae, wat sa HS wife we, wa

TO FAI ay Bloias aatt (N/s)-Le gat wae 10 fy. far.

4(N)-HCl gas cart Fal Sreterd Siar Glace Kg-a AT
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Say aera weep Whatman No. 42 wins eten saver

weary aR TECH L—S ary TA PACE Hes | MATE FPP
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EDTA ate
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RCH HHL AT TER MAAS NaOe cart FH) HAC GAS HA

—Fateca 100 Te. for. Faq OAT TTT BCA THT «ae NazO2
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COTA antates wpa (CHsCOOH) 1°05 99°5 IN.
aie oni (HNOs) 142 70 ° I6N

TAT RS Vitae (HCIO,) — 1:54 60 oN

SABAS Bie (HsPO.) 169 8&8 45N

aeepraies eniae (HC!) a 12N

aeegraniae wnt (HBr) 149 ©9448 oN

atunaniaes untae (HF) oo 48 QIN

zRcwracantes wie (HT) 1:70 2B iN
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we, wiiae wae (Dil. Acids)
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mrateoary wine (~O'3N) : seer eet eT
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~
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C 12°01

Cd = 119°41

Ca 40°08

Co 58°94

Cl $5°457

Cr §2°01

Au 197°0

Zr 91°22

Zn 65°S8

Ti 47°90

W 188°86

Sn 118°70

Tl 204°39

Th 282°05

N 14008

Ni §8°71

K $9°10
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‘wyatta— insoluble

BAGH precipitate

BUCSKE— precipitant

weaecert— precipitation

BaTE— nonmetal

wag— opaque

eam—anhydrous ~

aiaqereni— amorphous

wawee— catalyst
— non-volatile

eazans BX— proportional. error
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Be — titration

| areten— end point
worerna— centrifugation

amgas— impurities
—-gopntarge— negative electricity

orate ere — electro-negative

eoraraTe anionic
waoigaret— non-conductor
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Sarat— volatile
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Te seKe— velocity Taert Tacwas— dialysis
coefficient
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wive wa— electrode
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eI solution
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ans— metal
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ae constant
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Saersq— delivery tube —
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Sae‘T5}— selective }

faane— anhydride
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onfe— ‘process
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oral ee most. probable
Ont wa—true mass So
7mm oa absolute error _

SI

RET atom
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oTet— distillation - . |
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oiexnqe— refractive index ”

efteurr— displacement *
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erat oifaarer Tacwer— macro
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_ opersjeq— neutralisation
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arserat— weights
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oie analytical
rearing inversely

proportional

ara burette. :

wxat— brittle:

ealeat— mass action

eu— ash
eaiegt— calcination

_ tete— physical

auset— deviation

agqet aq— median value

@iige— quantitative: :

sunise s7f— measuring ‘flask
“(ae eh) |
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ium ‘owt clement 8
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AWS precision
qj apparatus

cate (caifere omne*}— compounds

aifere— systematic
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erez— dilute

vem ofaate— micro
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twreq—. flame

wee oattel— dry test
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ura, aet— suction tube

cert group

meAq— alloy
acee— formula |

az,te— composition

MAAS WeS— structural

afa#— active lf
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coefficient

sliesai— identification -
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veja— boiling
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aa eam— equation
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*Iaj-—~ equilibrium

aaa table
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atwern faae $63

a— law
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