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Bjdzr 2 MOHBS G¢jCMOGdHEBS fisMisyYBOstO (D ) s rzOGUck
~nOOCIsjtodzts?2 Wisted3 , Blsydlsdzdots oadHddr 4 § 8H did

) sfisOeh j2Mmw yofmilsd Yyd dzZlsted W 26 Ols O slsCtcr o
G SMOdedIstctsC 5B Ode™ i @ISSRIAB( & p dePBttcOdz! dets?2 dJadzd &
sBtOL ] Ismw N4 dzlsr 2 sMOHBC Ctsd3f dzj € Mmdats 2 s d
GJSMOdzedstetsS 2 eOIstsd3( 1) Phifa@®@) w- od dig S dsdpp@z! dits
ZCMizmdsCdhnds?2 Mejug of Hjdvs sty yjise/duds§ s4q fn
Col3f dzj € Mdes 2 fPBE@EINORSMHIsDBBOSKES s dHId B J ftsH d&BdE

stdelstetsdzl dz | ot tetsmr

1.y ©2Isj BBh k¥ S OLOSCIjtdmMisdSClk jtcots?2 OdzOdzd Is

21 0fdhdlsj Wotedizdzr d dzOLBBoadlsj tj ©Ocjdalsr, dm

OWwOIsted w ,

BE Odzd W ,

o zd Isdw .

31 0 dh dilsjy EkttOQoadzj dzedw tej OC yd2 8 ed@taizOyjjdisfOls tsc
desdzO COdzdw M 6JEMOdzdlstesCtsBOdz SOIstsd3( z) dzOIste
ftosotsHdI! o Mdd desCdmdzs?2  Mmddzr desh j detsydets?2

4. sy des dzfsHifftsts t6j OCyder tsBdzOtelzy jdzdw dJEdz» dz
md dz' dzs € d M dzts 2 Mtcd HY ? Olsoa jls fsHIse jtoH dIs] dzO
tej OCyd?2.

51 jtjyudmddlsy BdCttsCtedmisOoddtshs sy dud Mcdd tol
OdzOdzdIsd yj MS 82 Gtz fr .

6.OCOYNEFEMRI Ui MEd2 MMmMisOe tj OCIdo O 1 j Mhdzj 60O.

7.0Cter Isde COCdn COldtdztseo d3gj " OjIs dtsdz OdZdts d

8.s OC Iz tcj ©OC yds mMdzj HIzj Is dmMf sdz! L ts9 Ols! H dz
fticdmMiklsmMlsoadd Mdzj 2 bwy jdz'n @BIlsOdzdztse? 1 0 dh dls

9. ©OCdJ COsddizf frj tcs€BOcdo Ot Is § ZzZOZY cOL 5
sCteOMCE § zOd3J dzd .

10.s ©¢€dj orf Ld&ZOjIsj djIstsHT MmMoweLr oaOdzdw d [ZHC
ftoslsj COshdn fted L Issdz tej OCyd?2.

llylsts M2 ftojHMsOoadw jls ¢cCtsdzlstetsdz! dzr 2 tsfr |

12s 0¢ 5 &pn@ ©@dgPmd COlsdtdse § jtcos?2 0OdzOdzd |
zdlsdw ?
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1O0dzvIsdj 2. ¢dOddlsduimMSd) t©j0OSydd COlsdsdase
¢ d fydztskndias o dzs?2 S &ZOMMd% S Oydd

Kjd LOodvisdw:

~&Okydls! v  fseosHdls! OdzOdzdlsduj MYJj stetpsOG
OkOkdlsduj MSdrn cky§;

~d&zOkydls: ¥ wjih Ok! kdfser j ©OMUjld j L OHOY

~&ZOkydlsmy w©OMfmyudls’ o Ok ROwLOCkjtdfsdSd yke
ddey fMddzk ©OMsosw® ¢ OCIdodsfmls! dodase o
Hdzv cfistsdso dzj dzd ¥ ©OMlso Stese L OHOdedets? € tsdzyj delsts O

1OHOdd] HEY MOBSfsHESkES Cd
S LOd"IsdY dzzy dzs L dzOls!
1.0Bh k¥ RNOLOClk,jtdmisdClk COdsdss obktts? d Is

tcj Ocjdgls', dmr Hj2MmMksedj, MoMisOs cEEHHcEGHE?
sCMdHBse, Mtsdzj 2) .
2.4 sMmtsB T’ 9" 6Oy J dzd W Ctsdzyd dzstcOyd d tcOfMmilso s

Ctsdayd dzgstcOYydv, dBsdzytcdzOW Ctsdzyj dzstcOydw + Codoe Od

3.0 Mdzs 9 dz' § fsdgw Isdw Isj stedd fddz dgr = 1 dzj Clst
OCIsdo dzsfisd, Odntsdedz®'O, ) dodzO tet®O Miso stetso .

4 . 1 0o d dzO Isj rnded € BJ L 5t OfndzeChplisdfdzd Isdff y J )
ZzOB st Ols el d .

1lrfsdzdgv Is' OdzgOdzdlsdui MSdj toj @Syl d € Olsd tsdztso

2.1 7 f tsdzdgW Is e OCydd ®BCttOhdo OddwV § zOd3j dzd
BdCtesCtedmMsOzdzsMS s dyj MSdj tjOCydd.

[ dlsjtcOlskztcO

MO s s dztsodzdzdds.d Ui MS O S dd&dwy ( Odz0824,1826228)) .
¢dz. 14371.fp. 353

Jte! § Wi 0Ostydds 5 OdzOfdlsd ndBY®? -~ d&Bdd.
1989.
I sfesmr HE" MOBs]esse j 6 d

11 OLsadlfjsociglztic] O j dzls' dzO COIsddzr olststets?
sO¢dj oJjhjMmMsoO tsBOLEZEISMY fted dm HJ2MIsoadd d

21 jtej ydmdzdilsy SCOIdtsde, omtBHWHh ] o MsmMisOs o
COCdd3 stk § O3 § J tod sHJdWilshffvs?2 MdMmisj i3 tdd tsisd

3.1 O21Is§ sBh Izs ~nOtcOCIsjtedmMisd ¢ iz COlsdtsdzets o d
OdzOdzdIsd yj MSdr ctolzf f .

47 02 BftjHjdjdd] sd'lsdyd ¢dsddov fddeo
OCIsdo dzsfylsd dsdzOe .

550Cdj WOCktt' oddwsl 0O Jtddzs 0ddkkz tonls
6.0 OFf dhifsgcB dz, 65 Cobttes? ©OMMyYdls 90l (s

7.50C LOodMmdl SsiWWdudjdls OCkdodesfylsd dtsdzO
W stoslzdzbmy § @ Pv, SHjHj Vs h s 1k L Osdhdishls

8.s0Cdj dtdr d&ORBHWISMY o 0o dzso j MO HJ M dslsi
btcOodzj ded j { dzj Chtetsdzdlsdyj MSs2 HdmMsydOudd HJ-
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91 OLtsoadlsj dzOdetsdzjj hdqesSCts fHtoddjdWwjd3" j o
o jnh iMoo, MHjteyOhd] COldtsdy obttets?2 d Istoj s

10.081 wided Is § , f suj dstdn dztf cdBRANHRdEE Odgf d ¢ Olsdts
Mo ddzyO BHdsotcj d@3j dedets fsf OHOjIs ot olststokzy d Ist

[ OB stOlStedzOW OB BISO

tJOCIsdoer

1.{ Omboe ster Misdzj 2 :

-clsklsde); 0,05 dBtsd / &z MitijBte®, ModdzyO, B O

-OBBsdzdy sEMOZOI O, CEBEIRROIS @.J - tctgd@@)Oq d O dasdit)
nzste-dne@ Y J ftcdetslstse dzj dzdz” 2; dzOlstedw ddzd € Odzdw

-30 % twOfMmMlsetstc dOIstcdw ddzd OBBSddw OYJjlsOlsO;

-ccdf Mso OW o tsHOE (dzgOMr h jdeder 2 tOMlsetste € Odz -

-1ls O dzts dz;

-3 Hdzr ] f dzOMisddzS d ddzd Btsdzj IsT .

24k0dj Mdd: BOttdw, Mmbtesdydw, COd ydw 7 ds

vyiBdz jJ IsOBdzdyr

l.s 20MMdW d S Oydw ¢ Olstffipddisen dztyf dslz € df ifsiisHsizts

2.y Ofglsdzr | tjOCydd COldtsdtseo olststes? OdzOdzd Is d y

yOfmisdzr § t©j O ydd OUDIsiaf/tsdftzig MIE SR Is‘cjez g  © .

41 jedsHdyj Meow Mmdmlsj &3O 1 dzj dzj delstse . R. [ j &

1. O dzOdzd Isd yj MS dJ e OCydd CObdtsdztso 9 lststots?
shdse dzgs?2 ¢ zOMMdW JPFOYdd: Ag+, Hg2+

|z i scos?2 tj O jdzls (eotsHdzr 2 tOMmlse tstcL r ozis ks thgd I
tcOMmlso stetso COIsdtsdyr obtstets?2 OdOdzdlsdyj MEs?2 Gz
nzstedHBO fJ toj B tc QCLA g @lo,d dapiOiz PprC | Hpdzd v tcOMmis o &
sty n RdzstedHtse ftod CtddzOlsdets? s B PUQWALE tcO
10°. mdzstedH Mo ddzyO L Od3j Is dzts - thet®dn Isde®dotd jdp @ dzcpds.H jt,
nlzstcdHO Moddzy® o© otH] Mmoo dvjls (6¢/ 100 @
Hy2Mlseadd Cozf f sosets tj O6J dzsO GCOIsdsdzr OfMmoe d
dzd § s dzdzUd I Ydets tsdzd ©MisOs sMw o tOMlse sty .

O Z2OdzdIsdyj MSdj toj OC W S OIsdtsdetse fmjtcj BO

JVRI DI RytSdzd MijteiBtc® wWHBBOdIST!  OBBISOI! sl

s Ols d ts dz' MjtejBtcO® BBOLEZEIs tMOHSI Mt ddscd
Ag+ yohj eoMmjet dMfasd Lo yfif OHBS BQR-1s dz0 3 OC ¢
56 dmdzd s jsdg'mdz® dzts o d Is § dz' dzlz¥ tj OCyde , dzOf tod dzj te,
cfmMjtcjBWdsets L jtcC OdzOe) .

td OCydw fn tcOMmlse sted d3" d3d :&quHO@d

(WG
265HJHOMEd sdz2" Ag+  f od do LhO qtasisimig) e2tdpdsd 3" 3 azts to d
ISHdHOM®R] tsBLOL 28 Is MBBBSQ&MB@uWMBJBm@m®¢ g €l

Btesd@3dHO Mjtc]j Btc®@2 Bigdm O dmptg faAstc®@ Ag | :
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Ag + Cl — AgCl (Oenniin)
Ag" + Brm — AgBr (CkenToBaTHIN)
Ag + I —> Agl (kenTniit)

[ MOHBE " dzstcdHO MjttjBtO tOMlso steW FBIROL B9 © dze
Codiff dzj € MeJCl: Ag( NH

AgCl + 2NH, = [Ag(NIH,),|Cl

lted fsHSCdMmMdzj dzdd twOMsotstcO® L Istsets Ctsdzf dzj € MO
AgCl:

[Ag(NH,),|Cl + 2H™ = AgCl + 2NFH;

lted fwedBOodzjdzedd ¢ tOMsastkz SCtdfdj MO tOMI
28HdHO MikijBKO Agl !

[Ag(NH.),|Cl + KI = Agl + KCI + 2NH,

[MOHBS AgCl tcOfiKesslay dsidacB®®sy Ste®r HO d -
f qmzbmbaqq YJOddHO COdzdvw KD Idsoptcil ds oWeC
cOMlse seddsr & S dzj C Mo :

AgCl + CI7 - |AgClL,]|”
AgCl + 2KCN — KJAg(CN),] + KCI
AgCl + 2Na.5,0, - Na,|Ag(5.0;),| + NaCl

[ MOHBS AgBr ®BOkzswkpigbhisedtgd 0 AGtdzyj dzlsted tots

[sCter Isd¥ COdtdtse Ag+ -(usidDUeEEHN Q¢ Is ) ¢ @lslaf
Cu" Au*, TI*',P¥* Hy*", 1OCY | ®BOLEZsENd] HBOZstcOMmise sted d3"

[ isBHYCBHME § tetss ¢disS L0 hdas Mg BN IR oG saL IS5 o

COf jdz2 tcOMmlse stcOmiN=adBr¢ s oy jstag@sfjlse stc® KI . 1 CC
f 35 ¢ Of j dz tcOMmlso stc® dad BHo4SHOO jfiisjfife’j B tfetOds ZASydh) Qitzc
o' fOHjddj tMOHSCtO AgCl, AgBr d Agl.

R Isr o0 ls tcOMlso stced d3ts M ls sMOHC o ,-1 Of teld@Ojoct
Cdeyd dzlstcdtotso Odzdzse 5 OBBBJ OC O. 1 tod detldifdsds © ts fr) Qe
AgBr-yOMmisd ydets, -0 B@RIsdAglew j Ismw .

it Omse stes)] B (HNH fjtwots?2 HtwsBdtcCd HJjdwls dO
sHdzz dL dzdr HtedB Oo dzv ¥ Is dzj #)¢ todz! HGtalz cRIADE JzdA s 6O
tcOMso stc® KI . 1 OBjdzt ®ipPY HsCyeo oA fCAH jflzdAg |l Mtstslse j

t JOCydy HsEEOIs] td 9L OddisH | 2 Mise dd-d & @B d;t d
o dzj2lstcOd dzs?2 -THBYH jor HE 1Y G s 5 & OLEOE d B 6 tgzls
CtcOMmdese s Yo j IsO:
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2Ag” + CrO; — Ag,CrO,

[MOHBS ©OMsotstedd b GOMS) kEOE S o Gdatztsds O B33
SBEOLEBSO Odgd j 3 OBBIOYdescets Csdsf dzj SMO MjtejBcO:

Ag,CrO, + 4NI11; = |Ag(NI1,),[,CrO,

[fldzd t©jOCyds djfelo Bigdls ' dCs O8 j sydes? ftej H

tjBtO o' fOHOjl MOWSS ItsCine O disCieljiplus® A
Tes Bk ONAMS tOBdkiEssecs Yo jlsO.

[jhOsls ofj GCOldodyr, BtOL ks dj+ BEOdifsOnlse
H+ PEF+Bi*+ dHis. ) .
[ josHfCOftesBdtcl z-3 o dgtChfwdlf 2c0fMlseo 56O dzdalstcOls
dBOods KOldzd tOMIse tstcOLrouth & ZOE O j 1€ O-Etf & fi) dikry 2z
OH ¢ .

tdOoCydw fn W 5 BCRIO ez! Hejj O nytH ¢cMmd o BY dats G
" OLROC s j 2Py hkismisadd o ©OMsosLOR ok
s fls OdzOo dzd & OF Is fiyw H s Bj lsOdkdd yj NS ¢ i
s j dEqOTlEds 6t SBLOLEjls Istds g fg dzj B sy 1§ ¢,
OujMmlsej otsmMMmsOdsodlsj dzv yOMmists §toddj dsls
o3

M d
Hd

BfOyds?2 Mejnj fed MeOssd dOctjo Oddd (g
Hidzwjlsfw -B Lt Eig@®H Q) tedzsl dz20yOdzy fted toj OSydd
OBBIOSsd SBEOLEjIMY cdHEBSHdH MBEEBE RO SAG
jtjBE) Agksie' 2 ©OMssse™ jlsmw o dLe'kSj Od
CodBf dzf $MQ)2] FAg (CNsHsls SR dzf € ff sty to dpOLdD dHdj = H] JH 2SI
B IsOzdzd yy ME sy MitwiBtts. tJjOSCyds dsyds sfdmnol

Ag' + NI, 1LO — AgOI + NIL,
2Ag01T = A0 = 11,0
A2:0 + 4NTL + H,0 = 2] Ag(NHL),]' — 201
2[Ag(NH,),|' — HCHO + 21,0 = 2Ag + 2NH, + HCOONTH, + NIL,- [1,0

[jhosls COldoaFHAelsElsd Hg

[ issH i O MisPeOls j dzt dets f ts@dglslsistctsdz rtets s o 52
HdMisd dzdzd tets o Odzdets 2 9 SH SR ) € @ todrg  teDipls o wizc@®P B g &
dzj MCsdzr €5 COf jdz2 tOMsotstc® OBBJOCO HEts teOfise
Ag:O, djmCtd St COfjd' ©OLBOD dzj dedzgsets tcOMmlso t
ftcsBdteClz (dLBj GOl Mddz desets dzOGtcj @ Oded W ! ) .
Bdzj flsw h jiddzta2j tfCd@jdelzC 52 B3j s Odzdzd yj MStsets Mjtej BO

[ cze dj tej OCydd CDledsdas Od s iej B3O d ¢ Ol
MitctcotHBBEdtEz HOMlse sted d3r d3d Mk dz-CitteidOslej ot B2tc G
fizd' WdHO B)tifiptdq-ugfog @&3d sMOHBEC O] i@ sy ©Ha0
COdzdw KSCN d M Htekzcecddizd @il Rtcdsdi Ggds Cls dstsysdy@ic
AgSCN, tOfmMeatstcdd 2 © dLB'™ IsC ] 650068 fztizO? )G«
sdsmkzdz W Ols @S,j totg @fplO0 BAAtgd dfzr 2 © dL B IsC i3 tdzpB®Lcly d
NeoHPQi- 3 j dzlst 2 tsMOHBE WshMW OO (GROgls iy sty ©ts®)y d G
KaFe(CN] d W J tetcd W[Fe@tg] H tSd@ e ozr 2 ts fefABIF” Agd tof d Y
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CeOmdy 2 GAMFOENSE Moslks jlsiise j dzdzs. o ‘BdEOL &z

SCEOh jddzr | CBfdzjCMr. RrRLOjMisd d HEked) tojC
O dOdzdIsdyjMedj tj OCyYydHd2+L10kdsdzaOr 'tolsdrts I d dzj dz
syjde IbtsCmdyder ! { OBBIsOl! Gfisttotsy dats!

{0 ydv - ROfisdis &' g oL Od &3S H j 2 fflssedzDfise fn CH
Ao StOR GBLOLEYIS Bjd 2 BMOHBS ¢ Odtsdj dzg

Hg:Cl:: Hgs' + 2C1 — Hg,Cl,

10 Mojlbk MOHES (M jddss yjtedzj jls f o' H.

ITg,Cl, - TIgCl, + Tl
chk |
[MOHBS dzj ©OMsastY jlsMy o tOLEB Os dzj dzdzls?
OLlsdzs? Cdmdsls]:
3Hg.Cl, + SIINO, — 3HgCl, + 3TTa(NO,), + 2NO + 411,0

16 f§tds Oo dzj dzff @ dztSsj i O HEEGM s o SO OdBdBd OC O
T Hjdzj dedv IS sHdMY jemds? &jlsOddduyj NS s2 ik

ITg,Cl, + 2NII, — NILITgCl + Ilg + NILCI

tdOCydd GBtOLtSo OdedY COdzsd3j dzd d J4 oL Oddts
HicsBdetsdz tsIsSter Isdd tlskzlsd (1) .

[ i ST esBdteSz odzsmwis ~5 CtOdlzjlsef (NGRHSgo
ftedBOQodzwesls sOCts] Y4 StdzdyjMmbet twOMmlseastc® -~
COzsdzy dzd. [ MOHBE twWOLHJdWEIS &0 Hoej yYyoOfmlsd. s
OL slsdglzt -CtffiffEtdstlz tcOflso stew j Isfmw . s HtokE 2 Ofypds
tcOfils o tstc O- SATIRISAES O j todzj j Is.

1 sMfls O datslg®elry telzd @ Is O dzdzd yj M 52 sk @ls § teaiz'tc d 8 Is
fted td OCydwan M osmMmlsOdseodlsj dzv d3d HO¥ s o3 Is Odzd

v 0O¢, fted tojmO Coydtftc dhigs2lyr sdzso O( 1 1) o H j d&v s h
C Odzts d3j dzGly tsiyds J § J dzdzts Yd tedzj JIs o fmdzj HMisa d j s
By s Odzdzd yj S 52 telslzls d f tod 2+ 9 s fislsBdetsaitz,

Mg +2C1" — Mg,Cl,
IIgECIQ + [811(314]2_ —> 2[]g -+ [SIICIﬁ]:_

[jhOosls COdudy >+ BlskEOGHL | )o shd)ls Odz0o dzd o O h d j
wlskzlsd .

[ JsBHC A tetsBdicE 2 o dztsMmVW Istc O~ 2dzd s@®PdREP (@)Y Iis af €
ftcdBOQodzwels ~2 COfdzd twOMmMlseatstc® rdzstcdH O dzse
fsMmisjfjdedes yJjtedej ¥ hd2 LO fujl " Hjdzj dzgdw dgj IsC

I sfyfnls O datslg2dafs fas @ dzdzd W Jj S & @1Is d tgdlzé+ ¥ Hogts fiyfls © dzO o dzd
BJ s O dzdzddgjj HYS s 2H 15 ) IsOdzdzed yj MS 52 telskzlsd, SBLOL I
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llg; + Cu — 2llg + Cu”

[ jhOsls COIsdtde? ,elsiOsd (dijl JsOEgs?2 N j 1 WWjCls.

l1ted dzOGtcj 9o Odzdd tlskzls! dzj szyde O Isfqw  ( tsls dzd
MitjBO) .

[ ilssHY@O. Mo i JiBydh j dedzlz® (ftcO®BRIBOE O tc@fmlsa
HdMisd dzdzd tctso Odzdets? o tsHEtS?2 ddzd Hteslsjtelslzs dzOY HO
d3j H dzlz ® Bsdzj Iskz) dzO dzts W BINO O tdzf L tcd@jnists st j H
fso jtendgsmisd GBEOLE MY Mjtes] fwisdts OBOd
f o j ordsdndssf2 ISCOdz' 8 ddzd Mkzats?2 Wddz steso Odz' dzts
( Mdzd 3§ H dzlz® Bsdzj sk tsdzdzts Mis A(NOs3)f s€ BlBY fBls ' 4
Lo dzj yj dedw du tcOMmlso stc O, Y tedL dzj S slststets )
Jqdz' stese Odz' dzs 2 mig iS@c this,0 ddsste ddsfipw  dgsz] Misw h j 2.

t 4 OSydw ) oBHA &5 tOhdsthitsdEaiHIO kB OB O . O dsc
oHdtsd3 tcOMmlso tstej M ©BtOLBOddJ B3 yYJtedessets s
stsdzS sHd MY j temdats?2 3] IsOdzdzd yj MSC 52 tolslHR|NOs f ) dizth dze
COudMmise j MtsjrHdd dzd¥™ tolszIs@OQs)k,) Isftd ftdsjdd U yscpO Isd3ts X
o j B2 :

21g.(NO,), — 4NIT, + 1LO > [Ole.NILINO, + 211g + 3NIILNO,

[ isBHCA.etsB s 3 o ZBMHHE BOMo SO AMPYAOIs O
fedeOodvsls ~5 COfjd ©OMsosEO OBBIOCO. I {§C

tdOSydw fmsDOd eOERAGRL+ZzZE s ftcd oL Od-fzs dzP Wfjls 4
jdzj dz" 2 BMOHBSC s H e tolstAdsgddgr 12) oHgdL BT IS j  to
iMye jlsdetsc@ ts ¢ s 3t dzjsWFy dets 2O ) P 5 cdes ¢ s s
sdzZS sHd MY j tefdzts?2 &Bj sOdzdzd yj MS 52 twiskzlsd:

¢

s
g3 + 217 = lg,l,
[g.l, + 21 — |Hgl)* +1lg

[ i S T tocsBdtcC -4 o @Rz © gfids)odftda@O oHig™ ¥ Is S+
COfdz¢ tcOMlsotc® 2ABSHJHO COdRGW™W [KsIB.Oo HzW f OHI@jLIB T
COofjdz) wOMmMoatstc® KI . 10 Hded ftesBdteéd ftSH B.
B4 s Odzdzd B egYts? to

{4 OCydw -if sEzlOEs d& Hegle OL 2 ¢ 1 STiz0RE @G o y dzts
CteOMmdz 2 fy@Hsteds dF 68 &3O Is

Hgcro; 8 7+ G105 > He,Cro,

[jhOsls afj CObddy , tBOL 28 " f'jBragPits td @ ftpls 9 ts

[ iR SOt dics 4 oldadfidls (BENDE.» EEB Mo ty2 IsC @Y dzd
©OMlse B8O & toEHRISs'Of @O0l KieOMmdr 2 BMOHES [k dO

td OSydvw M z2f paRts(OdgdNa OH, KOH) 9" Hjdzwesls (L
COIsdtsdzr Hg2+, vyYdtedz 2 EMOHBSE SEMdHO tlsizlsdoe)
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MMgs: + 20H — Hg,O + 11,0

[MOHBS ©OMise tie'E jsledyw das @ uetsls @EAZSP & S Mk i) dats 2

[ iSO dict B Ldyf figrdls tcIINDB-af tf tBEO oHig™-3 IS¢ @YF dzd
tcOfmlseo stc® NaOH ddzd KOH. JrHjdwjlsmw yjtodz 2 f

rezedj w©jocydd Cs Qi o tiglsols ¢ 5. sMOoufd f
fld -4 §ezOdBdiBde 2 HgS +d HBOBeM jiddsh DB)Hg M 5 MOC
d 5 2O i34 - BQAk" 2C:04g f  Wstnde@dsg dz' 2)s(RCg M ¢ Qtdsedicidsdls
Nd dzlsr O:Hg ™ Mistets Isj dgdzd ¥ M d2 o Mdzj H Mlis aGP3-> HYO v dzts
Hg + CQ) ; 4ffe(CK)] dslce(CNY] -ftstsise j Isfis o P dedidis ' B dzef[H jowls] dids
Witctds W j totoefiyd Gedadz Is d .

g HJWjded dzC OteB OL HistB B OL Bls s s iz C M Mddzj ¢t

b d2Odzdsduj MSdj tcj OSPPYdd COIsdtsdz® Mo d dzy O

1V R Gy RyBjHddzj dzdW Mo ddeyO bksSMmMdydsy ! { OBBIO

RLO jMlsdes L dzOydlsj dz' detsy ydmdzs tcj OCyd2 <COIdt
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B hiwCso 52 LAyl dzlstedtotso Ocdzdz’ 7 ttOflse SLOR
feh jMso ks Is ¢ &3 dzj QfpCly. Odzdtsdzr [ As Cl

roxd JMmdad dMmrtHdtsj ojhjMisdgsh v ChoH | dsd OHzS S
dzOf to d d3d 4AS03,AxC6d Is. H. |, sts o oftHs?2 MitjH] BB
SBKOL 859 Odzd § d3 O dzef 8 Azt zW) stefdgzd dfgr h+ wCO( V) :

AsClL, 431L,0 = HL,AsO, + 31ICI
As,0, + 3H,0 = 2H;AsO; = 2HAsO, + 2H,0
As,Os + 31,0 = 2H,AsO, u T..

I Mmtslke jlsmsoadd M dLdsyjdde &5 1§ tod-ts fif detsoodisid|
BjlssHE GEEddskzqgd 0dodkdlsd yj NS dj o ORiy=d ,dz00 A
COdtdy & M weOE£P(Ydd &

rj2Msoadj cobffsoscets ©j O] dzls O

ltcd Hj2fMlsoadd cuobkffsotets ] O] ds®OS fHdHL B ™ 1B
NaOH o ftedmkzlsmise dd §O)BBEDHIE offdwHHStddSHAD (R fi)
Y lso jtolsts? CGtelzd § r , zOtW H Iz ) sBtcOL 59 Odzad j ¢
SHdSote] di3gd degdesy CdMdzi dzdd §JteEMdHBdRE o9 BHGSKGEH
affr]hc{2: Mlsjtfjded 2 BECdMmMdzj dzedw ) BBLOL t59ASHRd § d3
[Sn(OH)] "

2Cr*" + 31L,0, + 100" = 2CO; + 8H,0
[Sn(OH),> + H,0, = [Sn(OH),|’

[ i bsHfCAQLjIsT to] ftesBdteCd fsdikjhOsls 5 dzj MC
Odzs dsd dzed v ( z) , AtletsdkO( z) , yd dz¢ 0O, skzso O( 11) . )
HsBOQo dzwesls tcOMmMlsotste cdHtesCMJHO dOlsted W, dzO B dz¢
Al(OH)3,Zn(OH), Sn(OHYB j dzts@ 5 Yo jisfRj & §Cdzj( dasig ts -W f{drcfizj 1§ tf dzfs
ye j s0O. ltod Htsfdzj HEZEh jd3 HSBOOdzjdzgdd dLB' IsC O
HOo OW ftod tOMmMseoatcjdzddd cdHtesSCMdH Odzs d&3d dad W
ftodmMcddstc] dzF MdHOtcrtetgdd)(dz )2 twOMmMlsoatste (Yo jls cdt
BO(z)) .

ltced HtBOoadzjdedd € L jdzj desdzsz tOMmlse stelz Mmisdzd
fjtesCMdHO otHBKBHO d dzOG tcj 9 G dzfiyff dalz® dst€ HEVOdgs D
o ) Jjdzlshds CHEGBOE. (dOEscdydy 2 (W% jiClk §sdkzyo
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dmklsmise dd fjtesSMdH O 3AkKd st @) izv € B
flse j dedlzs -dJiEdEs e 2 ®FO IO to-ff js dz@ s ds 04
H o ts C fryfttshvtiss@dzdgiBn((1OH)

d c¢dHtOtsYipdlasee yYJlso jtelss?2 OdzOdzdIsd yj M&



CdHiesCMdHO dzOltedw ¢ tOMlsotste Mtdd FskO(z)
O BHBKEBHO.
RLEYOsls sOCyj Hj2fsoad] ©OMsotsd® OBRJOS O
sdztso O( 1A sfflie@lsTEd d dLe' sCj toj Ocj dzlsO.
b dzOdzdlsdyj MSdj toj OZdd CObdtdz® yddzs 0
{JOCydw M sOfsditsd® BFencOL ¥ s M ¢dHiesS MdHOB]
Bjd 2 BMOHBS ¢dHtetsS Maoiifs oyaaCs@ dz2nffwOH) dL B '
SBtcOLtso Odzed j o3 B Myo-fzp el O EZ e BOREY MisC 5

Zn* + 20H — Zn(OH),
7n (OTT), + 2011~ — [Zn(OTT),]>

[ jsbHfCPlosBdicl B Ly HcOMbso st nilxEdd OO d
1-2 S Ofdzd twOfMlsoste® NaOH. 1" §fOHOjls Bjdr 2 ©f
ftcdBOodzwis! fts5 COfcdkzv 5 wOMlsoatste NaOH 1 tofdfn QHj S
cOMmlso stgW j Isfw .

tjosydy f wOMbp®Ltdy ORBEHQPEO. ORRB] OC o &ZzOYOC
Z'B jdzr 2 tsMOHBe ScdHtesC(MdHO yYydd$ 0, Cslstster 2t
ORBIJOC O tOMlsoatstew jlsw f) tBLOLBO Odzdj B B My
[Zn(NHs)4]?+:

Zn* + 2NH; -H-0 — Zn(OH), + 2NH
Zn(OH), + 4NH. - |Zn(NH,),|(OH),

[ i ssH@&@izse d ydzO ftejH Hizh j 2.

t 4 OCydvy fod sigdOdBdY (HY O tc OIHtsHIF dzZB'BItcOL z5 Is - )
dsdzOdm &j 2IstcOdz! dats 2, MdzOBsC dMmdzts?2 ddzd MdzOB 5N
sMOHBE Mkzd WdHO yddz¢ © ZnS:

Zn® + 8¢ = ZnS

[MOHBS dzj tcOMfipfpde?j sTdifdasij , d&s ttOMmlse stew j
R dzj eOdzr dzr & CdMmazsls. tjOCyds yOfmbsts flesotsHWI
Eizse dv e sl&js’ Gi* 0Zkh sMisOod d | SObdsd yjle
LO dMmSdzs yjdedj s sdzso ©O( 1 1) .

[isBHESD. COY dzv &5 tc Dfintisch HsBORZRIO Tz Mo j 3 j § ted &
oMo stc® Mizdz ¥ iSO OREO&RPY Is( Bjfid 2 tsMoHtsS fizd

tdJoOSydwy M ¢jSMOyqdOodztsy j tetcOls ts (sl )s 28 Otzmfite O L( s
(BTr Mg &zOc td) JREE@NME ) © dzj 2stcOdz dzs?2 o dzd fozOB
EMOHEBE fMdj " O dzdats det® s L1 O y & Des[Weia )]y d d&z€ 0 K

2K + 3Zn" + 2[Fe(CN) " = KoZng[Fe(CN), ],

I MOHBE dzj tcOMsotstcdds © t©OLBO9 dzj degdzgs?2 HO; 0O
dzj dz' LW ftesotsHdls! o §h j deOysdgfitRdz fyte jiBjte O Lfzjshh@f jls dg
WjitttetsydOded v 3d sCdsjd sigg M @l Is .

49



JejHjd &OY Cwdeyj desteOyd™ ftod 8 dzOkHe § dedidz
10%¢ | dzdz.

[ isBHYSC Qe diC@ j S Of & &5 o iply® ©On @B ZHE5 &' O
KJFE(CN)] . s Bj ' dzOCtjoOsl Hts Sqfjdedw. 17 §OHOJ
COdkdw d vydds 0.

tdoCydw fm HdbdLdsd (HGY J dgdEils ffts OOeefO L Asdis
©OMlso 56O HbdLBdO (!SCMseOSydeddy 2 toj Oc¢j dz
fsH,jtey O dis O duedsOL £jlsMY HdlsdL sdzOlsdy 2 € & dst
IClstcOcdieks h 2w dL oGHds2 WOL' o stcOddy
Bsdzj j (dzsj deifdo dzgzd CtOMmdzzy sCOMSE, Yjd& oH

) etslsj COdzd jf ofpf P&t dztisf MO+  fdzj Hizs b
©OMlso SEOR HAldLBdRO bkhsOdOo dde O kfy OIS d] !
WS tc 5O a3

vsdsdz dzOvY Wisted3O ftojHMlsOodzw jils MtsBts?2 fMdzOB Iz
slsh jfdwils: ddr otHBGtciHOCctedzftfJ tcBEHE HyjsB oL ¢
dsdg@ &34 sOsiiftfsdrj ¢ MesBls fed@) 3. [ Mdzd lsh jf dzv jlsmwy [
tcjLEzdz sOIsj tcj OCydd M COIdtsdzOdzd yYydqdz¢oO oL
MoHjtey O jj HoO HdbdL sdzOIlsdz" » 0Odzd tsdz0:

1 Odzdudd N jdtsuyd Mmfsheseiisszjlse pdsjh Pleaid j tiPs
orHjdzwehdafmw dtodtseo otSHBSSHO o dBsdzj Skdzr o BHT

tdOSydw or MsCsykeomise dlsj @, @:5 {RE€JGH | dz s B0 daQIM
COIsdtsdzr ydadz¢ 0 fted sy dz dzdL € dr Ctdzyj dzlstcOyd
HdlsdL sdzOIsdz” j 2CRESRT dBjinS(frl )( @d Hts. ) .

[ JsHC@PtosB d tcC 21 0o dEsAfvjlsdz' 5 toOfts dd@als ZfntChls j ff
JMEtsdzr €5 COY j dz cOMsostc® NaOH HB ©OMlso Bt
YydgdzC© d ~5 COfjdzz rFdzstoW stedidese s tcOMmiss ztic©O H
tcOL 1 smdzy ttOMMmdztsy dedw Md3d Md - dzstetsW stedzdz” 2 Myd
td OCydw SBtOL 59 Oded W) tod L jaddicdm]] o © dededz© dafug]. i d
Zn(NGz)2d dzd Iste Ols © € t3)BOeks ldsjOC GTjold NOj OC ydvw tBtcOL ts9 C
CtsB Odz' Is OCodnOn § dz§ Bts c-ts O o JAOOT™ 0 O dzgts?2 ¢ L j dzj ded t

Zn(NO,), + Co(NO,), - CoZnO, + 4NO, + O,

,[JlSiSHﬂQCﬂ'tGISBq,tGQJ. c[dzq’ ) WOtcW stetseotsdz Isd ¢ dzj
Zn(NGs)d ~5 ¢ Of j dz te) s jofits' tc Odz@cotg jNoOOE Is His Cdf J d
B dzzlsr . I stewydd3 ttOMmliseo tideds Isfpds® Qe @zsl? Btz dz©fg Yt
d BLtsdzvEls 8 WOttWtsttsotsds sdedzj dzO cOLtsots? Gt

rezedj tj0¢ydd sOkdsslifsted nytedd@OydY s o tOMls
sMOHSd ©OLdGsEE MefsOs O: f) Is (NHZPIGBENE dzts figztc T I 1
bjlstcOtetsH Odsd S Lol () ) ; ydpzS & dsdad[HHs S:ENS e O
(NHz)o[Hg(SCN)]-¢ sdzlis2 ZnCof Hg » € A AN 24P jsOMlse steW j Is
CdMmMdzsls0r d o OBRBJOC]), © di3bdzj tfl to @ figlf)dste tf df 3"
NHZnPO, ( 6 Oflso stew jIsfw o GCdMmdslsOn, " jdsyorn, - Odkd
B j dzr 2 sfOH ¢ ts f) dzts o dzts 2 s dzd  ACr0ie j ogj diadkts @t
ZnCrau( tOfjlso stew jlsmw o CdMmoaskson d hjasyOrn). s
Cedif dzj SMdz" » Misjdeddd daf R ¢ @dzde @) Y B o Oc § dzls Od:
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O dzOdzdIsdyj MSdj toj OCyHYF CObdsdz® Odzs di3d dzd v
tdosydw fsOjsdtsdPdd| i OCydwr f " jdsyodd o
sMOHBES cdHEesSCMdHE QAdessdsdedzY tOIfls@Hs)tew j Isfqw o
SBtcOL & @deisEGMis C s B ) (Cdipids [ HAQ (cOHH)tets € Mts € s o3t dzj !
. ©OMmbkowttey fwdfdmr e ds s MsMmlsOs [ Al (

AP + 30H = AI(OT),
AI(OH), + 30H - [AI(OH),]*

10dBtsdzy § Yoodzdesy MOy Hjdzd) GdHEBESC MEH O PO

Al(OH);tc Ofplso stew jIsfqw o CdMdzslsOn, ds dj ttOfMlse stew
l todsBHO O dzj dzd d Mtsdzj 2 OBBsddw ¢ " j dZsydsdBkz tC

f sz yj dedes Bz f sfpdzy tOMlso stcj dzd¥ cdHEBEMdHO O
tcOL tolzh O Isfpw  d Mdzso O o f OHOjIs BMOHBCE ¢

[AI(OH).]* + 3NH| — AI(OH). + 3NH, + 3H,0

[ iSOl csBdtcC 2-5 9 &OMY dz! 3- telBsftplsoH s OO dzé d dzd “
ftedBOQodzwesls s COfdzv 3 tcOMmlsotstc NaOH. I 74 OH O}
ltcsHBd O ls ftedBOQodzjdedj 5 COfdzv i3 ttOMilsoa stcO N

s ©OMksetsttk fttdBOodvwels d MEtsdz Ct5 Cted Mis Odzdz
Hdzs®Of OHOjIs sMOHBSS cdHEBSCMdHO Odzs dsd dzd W .

tdOoCydvy M sOBEEEE sBeltcOL Zsls ] OBBJOSd, ¢ O
OfRsteW dz" 2 BMOHSE edHEBSEMdHO Odzs d3d dzd v :

I dLerlkCj ©OMsotctc® OBBIOCO SMOHSBSC dzj tOMm
[ st H @8O dOs dudp H' HEM j2.

td OCydw f dzd Istc Olstsagtc OL S OEAf'jISO ¢ Isj dzOtets
(VW OtedZOCsipd dzPpelEC Odzd o Odzd d M ts dzde OQ dz4O lEjfiEds o dyrfaits
st Ol O ¢ B3 dz H@se0s Ao NS W fdsj h Odzdz’ 2 SCMdH Od
CsBOdZ sOQOpMCde] A-BWPLKj IsEDL ™ 9 O BOW ¢ lsj dzgOtctso OW  fic

2Al1,(S0,), + 2Co(NO,), = 2Co(AlIO,), + 4NO, + 650, + O,

[ josnlB@smMSiE Wdd btese Odz' dzs?2 B-Z BOG § dzhds® i ©
Mzdz ¥ OO OdSAld dzd® AR s jSdD kY LopO o dpjOdpdsdstic ©  dzd
CsBOMd 5O. 1 ERBOGE o' MzOWHOB Sy ' 2 Slsgf d Odzils ¢ L
Ertej dz¢ j . 1 tsdzzyOs Isc Is jsd®tc thaf ) cfisd dzlo g Is ©
tdoCydvy M OddL Owipded &S fd Odzls te OR d dzts dz, O kO
ftotsdL o tsH dz" j f tod o] OCYdwv R MO BKRG L q tztzd d3d iyt A H
BOEstcOfis o & 8 gLz S Mdz J s jCHz(Q ddixfevs WS jtds O,
COdzs R dzd j o7 B EOSOBde. o OdzdL Otddetsdg toj OC ydw

sEBfdzj ¢ knkss2yde o bChbhmdsSdhds? MiejHj.
5B dzOteky . 5EG"E j P O s S Olddy , kOB dsEipFoL % Odz
(Zrt,Sn(ID,CP M Fe"d H ts . ) .

{JOSydys sy dets of fsdzdgvls! SO jdz dzr a5 dBj StSH ISk
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[ isBHYOO.dzdfMls Wdd bteso Odz' dz®2 € O dy ¢ e OB s
Odzs BB dzd v . 1 ZdPOcdzd da jedey PBc AR S @esdzd ®Y O ) dz@ b5 dzy j dzl
©cOMlso stesds OBBIOCO. )} O’ OBBIOCO, Msftds Ono
CdHEEBC MdH Od¥ dsd dad v .

10 fwisdets dzOdzsfwls COf &z ©OMsosic® OddL Otsd daC
) wisdets o dzOyOdzj GS©Oh doOfkfifvyogls WY sdzpls sdDERL O
fsHMEN do O ls, GDEEOY ted ZBOHES§ B0 ECMkMmds?2 S df
) wisdats fls Odzts-6 6Oz WL So

( Mdzd o tOMseotstcy BGHdsote] di3j dedzts ) € Ols d s dzO0 d&3qd

IsSOCJ HO®NMdj MBIQEEIOEJ dotsls CCOdf j dz! dzgzs 6] OC y(d
Wqd stese Odz dzs? BEEOC), 1§ sy dlsOdzdaEaCNgo.Mnish tsd
@Odzj jdedd S Ofdzd ©OMsot® O IOSCEY BLEEOCE
BjhOshdn CObdsdse, HOOM KOs §§ dgtzEziA| i 'Ols dzt

WjtesydOddHO, fttd fedeOedjddd COfdd osH' {
fwisdz®, c¢Hj f(smdzj ceBEOBBISCd §O0BOR] OddHdO:-

OdzdL Otcddztso ™ 2 Sl dzj € Odzt 3 dedw . 1 tecdO dad Lifdztd ddde
dimyd L Ojls, O CttOmMdzOv SHBPIBMOAE di3d dzd j o s ts  dzC

tdocydy M Qdsddsdis dz&ftied oL OddssHj2Misedd
ORgBts dzd 2 dets?2 M dz & Okzted dzlsted ¢ OteB sdztso 52  dupdztsIs T
sBteOLEZjls o ESCMEMdtsC dingets ¥ s ifzdz] OFRZRZY 66 tfztzd &3t izl
MemMisOo QL Al (O dzs Mistetsj dzed ] SR dzj MO o twOMIse

tdosydwy or MsCtsykze Mise dilsj &:CHEE!, [3ODY s € OsG!
sCteO jdedz" | St dzj €M M Odz¢ 3] dzts dzts d3.

[ jssHCPiesBdict ¥ dRY GOS8 stc O Misd3zd ¢ Ofialzdzd dzg iy
FCmemdets2 &5 MUABEfs) dzd B, 01 % tcOMmlso stcO® Odz¥ B3 dzts c
B Odzd , ftcdB Qo dzv ¢ Is dzd MEsdzr €5 COfF j dz tcOMmils o 5t
ZzOC izzmiso 52 Bz B3O0f fzd dqeOdnls o ts &G dzdk"O.tc B th iz I© O O jOSI:
ndzstf ! JjodHd 2 tSMOHBE.

rtezedy o OCydd COBE ¢z O h@uAd®Ils IsOC Y j§
e OCydwrn o twhfisagdOdR: AMLOANa8 j dz@ XZCOOM(OH), M
sCmMdrddsdddtsd (St ] il Halsjj dz'ts®s [ Are(igQdad §
dzy st Odzd yi MEdd3d d Btec Odzd ud MSdadisd tj Oc J dzls Od3q .

b dOdzdIsdyd MSdy tgO0¢ydd COldsdz0 dtses O(1)

td OSydqw fn ufs] detd dz) aaf] W sdzso O( 11) i tod oL Od
O9rHjdzveEls dL tcOMlso Stetso BJ dzn 2 tMhHOH EO Mds? istety <k
dqLe" Cj tj Oc¢j dzlsO M -Gstsdetodz js® iP@Zd[j S (CQHite 5 ¢ My ts

Sn* + 2011 —> Sn(OTI),
Sn(OH), + 20H — [Sn(OH),]*

I MOHEBEC B8OMBE St jIsiqfw o CdmMAzslsOn .

[ JsBHCPetsBdicC 2z odzsmwis dzj MC 5dz-eC@( 110 j{ds B T
Medw ds¢ dmMdazse &) d ftedBOodzwels f§ts 97 @tode dizd &6 O gl
sSMOHC O 2,SNE QHIS jidgts tcOMmMise tstej dad v .

td OSydw M 1@dHEBJAsEdBdQ o dzj dzd d wWOMlse stc® OdZAZd O¢
sizsots(11), orHjdvwjlsmw Bj dz 22 SRBIstsEG" @ d dzs s GO
dLerls¢j Odzdzd ©OC O:
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Sn> + 2NI1,- 11,0 — Sn(OH), + 2NI1,

[ jsBHEE® jHj dzd" t©]j OCydd OdzOdzse dydz® ftej H' H

t §O0Cydv i sifousedf JoL Od &SsH j 2 Mise dd-dsda®a@H( 1)
COMso stc® o' § GGz B BEEMOHEBS Mzd WdqHO

Sn> + 8 — SnS

I MOHBE dzj tOMmlsostew jlsmw o M jdsyoOs, o dLB'IS
[ isH S Q@ MEBdz Cdd3 COfdzwd3 tOMlseotste® Mmisdzd
Cof j daz tcOMmise stcO®  fipB dz! (WddedO 3dgO s fig f etz WNHLSO  dfdf o3 dsts
MmMiJcsoBHBSEBHME?2 o9HT ). JTrfOHOjJI BREKN2 BMOHSE
tdotydy M Mmisdw s edf(p SO (j As).Y -~ stesh dd3 o s
ftcd oLOddBsHI2Msadd f odmdBBlstsd3(z) o M j dztsydatss

34 IsOdzdzd y4 ME sGEts odmMdszls O, O i3ts

Sdss O, EBf' + 31Sn(OH),* + 6OH — 2Bi + 3|Sn(OH)|"

[ ilOdzdzdyi M¢d2 odmdikzls, 9" Hj dzw w fy! 9 IstsWzs tsH
YJjtedzsets yo jsO.

[ issHC Qe el 5 o By d 3OMso stc® Msdd s dzt
Of dzv d&3 ttOMlseoste NaOH. | dzOyOdzp of Gt j2ls teigddz H2
tcdBOodzjdzdd NaOH ©OMlse tstew jIsmw. s f tsdzlz 43 dzdzts
Of dzd tOMlsotstc® dgdlstcOIsO odMmMdBszlsO(z). Ytd f§jtc,
IsOdzdzd yj MStsets adMmdszls O.

{jOSydw My 7 dsigdiecsds (dldb)ls dgo(8f)fls 0dz0e dzd o Oj Is
jlsOddzduj NS 2 w®lsklsd, of Hjdwsh j 2w,y jtoEscds dsi
joCydy fwslsjCOjls o Hoj MsOHdd. | dZzOyOdj ©ls!
‘HE &) sOdddyj M2 tlskisd:

[SnCl,)°~ + 2HgCl, — Hggc]zi + 1SnCL|>
[SnCL]" + Hg,Cl, > 2Hg + [SnCl ]

[ issHYCPotse d el 5 oldaemvdy 3Mtsdzw dzsC dMdzse s tc Of
d B O 83dzwSs Astf2dzd tc O M ls o W) - s dz Q) i @®H O j Is B j dzf 2
E?Jm@ CHRYFER fYfMmisjfjddes ydtedzdjdls LO Mmujls
r sze d 4§ o] OC wdsd Hdzp alz@ (¢ 1 VWs.dztseo O( | 1) ftcd oL Oc
OBBBtsdzdwY tsBtOL ¥ Is ISOC dzOL ' o AejOdfdste tsgtadt3 o€ diesOH Jddatx
Yo JIs)sHPChH Qals B j dzr 23(P&pHOE &ffls sStatcw j Isfqw o C dMmdzsls
tej OCydd sofcsmMABOtzZOs dzd o O Is ¥ Jdzj L ts5( Z) Hits Y j dzj
GJSMOYdodest j tctcHes(ONkE ) tc Oz 8tc KMB OO Isfpy & ¢ @ '
o fmdzj HMmilse dj sBtcOL 59 OdzdVY IsktedzBlzdzj @8 52 fMmddzd .
dzj stec Odzd yd MSddsd d e Odzdyd MSdd3d toj Oc j dzls Od3d .
O dz2OdzdIsdyj mMSdj tj O¢ydd s O( I V)
[Jdzsoas( 1 V) sBr Yydes BlsStcr 9 O Is, ftcjHO Oted Isj dz
J dzj,L sdO G ded J 3, Odz¢ dsddzed j @3 d Is. H HS tsdztseo O( | |
v st O(l 1), ¢0¢ sfdmMOdts o ftjHr HEMNj BB ttOL
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tdOSydw hse O(1 ¥Y @& HdpjddsdgORd( fs5 ¢ OYf dzv i)
hjdzsyd § twOfmlsettelz, MisHj tco'Ofh QHigd) Ists dasjods (A 4V % O
Clstste’ 2 dz@sLdzoo@sdights @ - MEMHEOLE25MOHT 0 By ds  Is
W sto Bz BN HD. o |3 j SMOYEf@zs R twOMlss steW jlsmw o dL

@ Nhjdzsyd M BKOLBSoOddj & ¢ JHEESS Mis Sl d3f dzj
t JOSyds sy dets s MO Ekhmdtse dzts?2 A j B2 :

Sn* + 4011 = Sn(OID),
Sn(OH), + 20H — [Sn(OH),|

RI&zZBGHO ( shsejidddcr e tkzitsotsHMmlss Or) f sfdzj H
SO¢Yd © o9dH]J

Sn(OH), + 20H - SnO? + 3H,0

fl B©BtOL 59 O dedff satipts oM. S de @Iy A j a3 1 CoadoOdzj d
CdHEBC MBS sdif dzj SMkE Mslke PRHEJsozjls SOCY | W stedk

lted Mmltswdadd tcOfMmls ot W fipdztaRfn O F § § dzts 1sO f tsfdz
¢cmMisOtej jlse d (it es0tals hWhGghdisislzn ds ttOMlse sted d
d o FRdkStsoBHBSEEHAGE2 Sdhdsls] .

[ ilssHYC FtosBdteSC Iz 40 RO AsOMlso stcO § s &P trk
ftcdBOQoadzve s tOMmlseatste NaOH. ]l Z2O0yodzj o" f OHO, Is
HEBOo dzjdzdd dLB" IsCO tOMlseastc® N j dzsyd.
tdOSydw fy SR B MC Oded § M dSte Sup) a3 te SHA dif
Hjtey O dj skzsoats (| V), ddzd H & e d@B Hz] dedsH ™ € f t
f OHjdedt Y J dzZssets SMOHGO Mezd YJHO tdses O( I V)

[1,|SnCl| + 2118 — $nS$, + 611CI

[MOHBS fMkd ¥ de O sisdaba®) | \K)ls, Mk d & o B oW s
LB 5C ) MEzd ¥ d4p® Oddssid ¥ §SHON dEHswed|ivs oNadzd j d

SnS, + (NH LS — (NH,),5nS,

) 51 st cffe®o dzj dzdd wOMsostese Mkd WdHse O
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flzte! dg (V) , HOOOW Bgyjdr 2 SMOHSBSS SbO( OH)

Sb(OI1), + 11,0, = SbO(OI1), + I,O

[ isBHCA.esBd©s 24 o GZOfWE Sk dsSdhdsecs ©O

@ o

ftcdB Qo ezt 8 BOBdzd HJMIsd dzded teis@ IOz P s @ BO Y et SN a O
9" fOHjdzadV B iz Gts IstinOmt @y Gtblgf OHEdB Oo dzj dzedJ
ftcd fjtejBJNdoOdedd MHjyJdBsets fosBdtcCd HES f

tdoscydgw Gl dCHL tetsiadde j @lzd § otsHE2  tcOfffizddgiadtsiol, | ) |
ftcdotsHdls € JjJ cdHtesdzdLkz. uvO¢, ftod HtsB Od dzj dzd
CdHtetsdzdL dHJ4s) (ff teadr Hej dzicdzdB] @3 B j d&zse s BSMOHC O d
mMete! &3 (1 44) MshMisOea ©® SbOCI :

[SbCL] + H,0 = SbOCI + 2H" + 3Cl

o jNJorfOahd?2 tsMOHSC 69 Kl gzts g Hol| ddatrticijta' o O
tcOMmlseo stcOr HO, oCHLzE j ¢ HgdzprB: H

67



ShOCI + 2HCI + CI = [SbCl| + H,O (obparnas peakims),
SbOCI + HL,C, 0, = [SbO(C,H,0.)| + HCL + 1T
(wim: SbOCI + H,C,H, 0, == [SbOH(C,H,0,)| + HCI)
[ jBHfSOftesBdtel Iz - D daEiPlstzd 2 Mtsdzw dets § d Mzl @ s

mMizt! &3 (14 4) d ftedBOQodzwels s COfdzwd3 oatsHE HTS
SbOCI.

t d OCfd iz dyf NofQuelr{dz! W ez o SdMdzs2 Miej Hj MO HO
ezw! @" (L 141) BBOMJ o G EMAHUEE JFpzd! ¥ JHO Mt

2[SbCl,]~ + 387 — Sb,S; + 8CI-

1 ted dLBr ISCjd tdgtee WO H 8¢  tOflse stew j sfw
ftsHjtey Oh j2 "Odedtsdz SbS3

[MOHBS fMkd WdHOMEEEsE k] Ky { 50P] o Cdayjd
ZOcCt)joOdedd, o ©OMlsesELOR h jdsyj?:

$b,S; + 8HCI = 211[SbCL,| + 311.8
$b,8; + 4NaOH — Na|Sb (O11),] + Na,SbS,

[ i CPesBdtcb 2 oadesmwWis 3 COfdzd Misdzv dztsC d Mk
COof dzd Ctsdeyg dzlstcd tetso O dzdats 2 HO d fttdBOQodwels
(NH4)2S  ( d dzd  pilzQilis tevdef®H) ONd dzd MJj tcso SHEStctsH dzze o9 tSH 2
sMOHEBE Med YdHO MEzter d3" (1141 ) -

td OSydqw fn Isd ts iz d2! & doss@sadzizy de s tc O Mise sStc O Is d
NaeS0:3¢ Cdmzsdzz tOMmMlseo stz MmMizte! d&3" (L 4 1) ftcod o tSHC
cmiztc! i3V dzs 2 ME QORI G &

2ISbCL| + 28,057 + 31,0 = $b,08, + 2805 + 8CI + 61T’
t Odzj 4 f sdzO6 Odzd, Yylsts sl ¢ < O tg jh HOM ldsO «
odMmMdiszls(z), BBwOLEZshNd2 yjtodzr 2 tMOHEC.

[ itsHifSOftesB S Iz -4 0 disOf daq 3Mtsdzw detsC d Mdzs 6 ts

mMizte! &i" (1 14) d-317 € Pd @A dzveddn Ilsds ted0 ldstefds'n iz dz2b W OoBH O
sSMOHBC.

tdO0Cydd otMmMmisOdatse dzj ded W wsfipltets 'd3lF( (22 ) o Hstl) ffig OO«
BjsOdzdzd yj M2 Mmkte! &3¥ o CdMmdzs?2 Mmtej H] d3j Is Odz
sdkzcotsd3, YJdzjLtd3, dOfted d3j tc:

[SbCL]™ + Al > Sb + Al + 4C1-
21SbCL|™+ 3Zn — 28b + 3Zn" + 8CI

[ iOdzdd i MSOovw Mkadekd bj Bl s sHMowc 0 &O §
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[ ibcHSCPLcedull odshmwls djmisd S ¢Ofj &
Mete! & (1 414) d SCEMyl ¢ &ibOddzdyjmMitsets Od* &d
BjlsOdkzO yjtedsj jls ofmdzj Hinlso d S O fyy tep ted des A dzig i o

tezedd e OCYydd edmbzte tddHHI 2Misedd fAkzte! «
bstcdsBsddeH | oo s?2 GjlsjesfcddSdndsss? sB8EOL
ChsddBH | dzso OF Mmdde &, {CMmsOcqilj i 2 Odiddss -

g B s d dzW ZhBiOKQERCE: Mz e BA() o f todOkfls ® d f O j-
fesHESk CwOmdscs vyojlkd (COfjd dOov tjOoCyd"
My dydwdydz0 Hdzv Mzt diB" (L 141) .

50Cdj ¢dmddls] #gCro,KBMsd HKMa ), S dhdvels
Mite! ®z2(z) HB Mkte! & (v) .

RLOJMIs] do qefe@®Eydfiizigyhc’ " (L 411) -

¢ 2OdzdIsdud MEcdd tj 0¢ydd Mmkte! & (v)

tdotydqy M "Jasyede' do(QuhEdeE B ddls " dzs g st
Bj sOdzdztse d OBBIOCtd Bjdx 2 BMOHBE MsMisOs O Sb

[SCL] = 5SOIT — SbO(OI); + 6C1 + 11,0

gojNjor fOoh 2 Gi@HES sB8BPEBM) o dLBerlsCj h
CHdslsOR :

SbO(OH); + NaOH + H,O — Na|Sb(OH),|
SbO(OH); + 6HCl — H[Sb(L] + 4H,0

[ issHfCPesB Sz oadesmwils dzj MStsdzr S5 COf jdzr fr
tcdBOQodzvesls s COfdvds twOMmlseatste NaOH witedp ' {f
Odz! dzgj 2h jd&3 ftcdBOodzj dzgdd w©WOMlseostc® M j dzsyd ©MOH
t 4O ydw d digidic ts dedPud@f.0 o dzfs ezts 2 tcOfmlso Stets o iz tc-
CdHtetsdzd L 2] Isfyw l GBttOLtso Odzdj d3 Mmdetse dz' = fmts
Msdzy desC dMdzs Bz tOMmlse stckz Mizte! d3" (L) ¢ dHcdzd L
sCisr dzstedHO Mkzt! Bf (V) MsMsOs O SbO

[SbCL| + 2H,0 = S$bO,Cl + 4H" + 5CI

g
H

[MOHBECISheOmlso ey k&Y BHO (sB®OSAEZOY ©j OSyd
Cdmaslsr d jj Msdj 2.

[ il S HletsBdtcC 23 oWBindrds Bsdvw dzcC dMdzsec s tt0OM
COfdzvd3 ftcedBOQoadzwe ls HdMIsd dzdzd tctso Odzdzlz8.,Clo sHEZ H TS

td OCydw hyf sigdOBelE gf ©¢ yd d fyf shodBdw don ¢ d dzs?2  Mte
sSBteOLEZjls BSOdyjor 2 tmMoOrEE Mkzd WIJHO MEte! d3" (v

2[SbCL]™+ 58 — Sb,S + 12CI-

)tod dLB' ISCAt dgval Wif@H 8¢ tOMlso stew jlsfMw f Bt
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[MOHBSEODso 5™ jIsiw o h j dzsyO=X :

3Sb,S; + 6NaOH = Na|Sb(OH),] + 5NaSbS,

] Ctsdzyj dzlsted tots © O dzdats 2 HR Wifftad Mmde®d tezj o © dzd dtc Of
9" Hjdzjded j &3 MotsBtsHds?2 Mjtr d otfmMmlsOdese dzj dzd j d

Sb,S< + 8HCI — 2H[SbCl,] + 3H,S + 2S

[ i CPesBdteSz odesmwis ~3 COf duf dintg dzv) dats $2( fi
Codpyd dzstcdtetso OQdzgdzs?2 HQ d HtdeBOodzwels  BSC Qff dzy c
mMedz YdHO dOIstcdzfBtNamj tctso tSHIStGtSH dzlz b o SHz. 1
ShSs} edB OO dzj dzedy dLBTMISCO t6jOGj dzZlsO ftedosHdIls €

tdOSydd otsmMmisOdztse dzj dad v  dirjdztde ' dg® ((w)), HSESO G M zoks
osMMmisOdzOe dzd o O IsTRY Is ®© dz&zd Mzle Q@ d e gGz@ g dzd 4 d3, Yy d dz€ t
NddzjLtsdg HTS Mo SB SH dzts 2 mkzte! &3 ( 0) . viMdzse d v
Mzt digr (v) OdzO dzts ¢ d y dz Emdzsoedwd3 ftetso jHjddWw
9 hJ) .

dOCydw fn tc tStH e dd3gs(d ) 1 . 9 @ity st te{@Fdzr Asj O G
Stec Odzd yd MS d de ste1jORFjdetslsiis g ( ZMmdzts e dats )isB 5L dz2Oydq d3

l SBtcOLtso Odad j i3 W disdity dz sl tises tise 8] diiqts jiprf flwlej dzd W (
MeMmMis©o O L +[ Sb ClI

[ BOL s Oah d2Mmw dtsdeder 2 OfMmMtsydiodsL  + CEnjisdeLOE dftds
dLsf o Odesdzs d3; ftod { Istsd3 tstcc Oded Y jifigfldef{R fydatg As .

[ Mdzd o tOfMmko tstej ftedmikzlsmlsozjIs daj fMizte! 3O (
izt BBz( z) BSdMmdvels dkibsdldzd' @FOEHY NaNd@j
skCtec' @8POBYJJj2 M tosHOB]detsdz 1 .
[ ilssHY S tesBdteC z-4 o ROMfwsf] INdv dstdhzces to
dB Qo & sClOf 2zd € tsdzyj dzls to dztlatsioindsdfddixi2d tcHs® 10,4zdz6 D §f dzdf
Mo stc® tWwWHOBddO 1 - SEOYdezr 0 B 6Bzl 86 zO. d 15nl
GOdedyj MEd2 (BJdol Bzt dgr 2) Hipdfsta] 265 (y@@hlsd @ O Is ypw
) Mz y0j ftdmikzlsmisadw o tOMlsatste] Mkte! A3 (
dmCdz¢ yjdedj d3 Itsets, ybsts f sfdzj ftodB O9 dzj dgd W
HtSB Qo dzv ¢ Is H s §3ts dRd@dff IstjdelOted@tdy dxiots{ s © dzOIsted W .

)
t
d

508

rwekzedy tj OCydHtemdE®( i) (o) Mdzw dzs s d Mdz =el) t6 O

tj Ocdlzjls M stecOddui MEddr dgj Odnj dastsly] H B3 d defy
Hielz ¢ d d3q ftsj Hddzj dzd v eif Istso & a3 dsfslB @Y 15 Is fyw s ts
30 dzts tc @fgiidsectdste Mtsj H  dzj ded W Mddzj 65 Yo jIsO. BBSHJHC
fMezt! &3" (7). I td b3 tj O¢CydssddOvw Mmd&zj ! ftedd
2 8H0 |

¢ dZ2OdzdIsdud MSdd tiofydd oadmdiszlsO( z)
ssdzd odmszlsO( z) GdHtesdzd L z8 Isfmw ) BHOHL Bo
BOdzstcOMise stod dzF = - tHisfgay B s joddyids disdddc 3O dz! dets MtsH | to

odmdizszlsd z0 Bi O+ ( &zOY s dzites., ) .Bi (Ofgdzd MBS &N Oo d M3
9 SH J , sts f sdzkyOels dklsdzr 2 ttOMmMlseostc o Mdzj HMIso d
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[ &2  sH Oo dzj dzd W CdHtesdzZdL © d §dzizyj dedw ftosL
tcOMmlso stewels dzj © yYdMmlsts?2 otsH ] ;o O @ ldcoOdidsjo tsHeCIIR,
odMmbBkzls(z) ftdmizsmlsolzjls o Wistek] § &t daOdisy S g
dmf sdhskviszs ¢ d Mdzr | ttOMmlseo ster R dzstedHO o dMd3kzls Of

tdoSydd M " j dzts yosff fYdtc dsMpIiCdeqlRl ttOMmlseo stso
lse stk Mdd osdmdkiso(z) of fOH@jls Bjd 2 MC

&
O]

[MOHBS twOmsotstw jlsmw o d&ddzsj teOdz dz & O f thekts
BiOH)sy j dzls j j s efmdzjHMmlsod) ©BLOLGo Odd™ ©Sfsd
(dHEBSMIHO o dmdakzlsd o) :

Bi(O11), — BIOOII) + 11,0

[ ibcHSCGucedull odsmvwls djmMisd S ¢ Ofj d&
o dMdlsO(z) d fwdeOodvsls 5 SOfdd cB@)E S N

{jOSydy cdoLtsdiadjdzd] otHB?2 ©OMksskse Misdy
CqHiesddLE f] o' Hjdjddjd Bj st SMOHSO ©SMsnd

[BiCl]* + 1,0 = BiOCl + 2IICl + 3Cl

lted ftcdBOodzjdzgdd tcOMlsotstc® HO d dzOctej © Oded
Il slsdzduydj Bl e kstcdH e ®' &dHEBEEOEBE 6§
tcOMlso steOr o ddzdzts? CdMmdzslsr d J4 Msdzi 2.

[ issHngdS-@. COfdzwds Msdzw dets € d Mdzis 6 t5Is A(OFn)ls o 5t @ tc B
ftcdBOQoadzvesls s COfdzvds asHEzZ HEts of f OHjdzgd W B j dzts

td OCydw fird thdz@B3dy d ¢ W Ote BAMsFz s 2P W ). tcd t6j-OC yd
kOB o S qMmds? Mbgedydpaol G50 & diskSdz W d H O

2|1BiCl, )" + 38° — Bi,S; + 12CI

[MOHBE dzgf twWOMmMseatstew jlsfqw o tcOLBOs dzj dzdzr 7 3
tcOL B Q9 dz] dpdztols €O sdz tcOMlso stew jIsmw ) o' Hj dzj dad |
Bi,S, + SIINO, > 2Bi(NO,), + 2NO + 3§ + 411,00

[MOHBE MmMkd WdHO odfmdiszls® tcOMmilse tsdejvLj B(29- oF eff
SOCYd M orHjdzjdedj d3 MosBSHMS2 Mjter :

Bi.S, + 61ieCl, — 2BiCl, + 61°eCl, + 38

[ isHCOftcsBdteS 2 - & deEiPlalzd 3 Msdzw dets ¢ d M dzs 6 15
o dMmdsizls O( z ) dzwef Isyf tfcfse OO Y dzv S , tc O)dBY, ts WoRdddN Hi j tets o 5+
oBHT . I fOu®EEydg] cdzs SMOHBE Bedz YdHO oadmdzkzls

tdoCydw M dsHdHOKRed ¥ PEERDOsd | &dapVEOMnise stets
tcOMso stcOdR a dMmdzzlsO(z) o fOHOjIs yJjtedzr 2 BMOHBE
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q S H doHdO Bz s Of 7 )i Ofjilslo sted ds" 2 o dLB' S| 64 OC
SEOdp joscEs ©OMse 8O, MEsidsez)z] Bl SEOdBH o

[BiCLJ* 4 31" Bil, + 6Cl
Bil, + [ = [Bil,]
t OL BOo dzj dzd J fsdzzyj dedesc s tcOfMlso stcO® o SHIs?2

fsMmdzjHEzs hdds j et ¢ dH et oy s 850 dfy | DEsEas. sw O
Bi Ol (dsHdHO oadfdklsd®0). wkdkkOwds tjOCyds ¢

[Bil,| + H,O = BiOI + 31 + 21T’

[ issHCA.esBdteSk odsmwl SCsdks 5 COfjd f
o dMizsO(z) d fedeOodvsl §t §Ofd'dHEOMNRasH!
o dMBzsO(z). [O0d dj2hjj fwdeOodjddj dLBT ISCC
sSMOHSCO d GBtOLEB Odzds ttOdey jotsets tOMse scO.
jets dZO0ctjoOddd SBHOLEZjIMY S©Odyjor 2 SMOHSS

tdoSydqw o A fi)Is O dase fgaglz s O ( z ) H 5 o dMikzls O
sdztso Q(M1jldpts ydazts2 Mtej H J ( B o 10) s ddsimlay (z1)1 ) H
Bd sOdzdzd yj MSsets oadmd3zlsO( {) , 9T Hjdzwesh jetsimw o
sCdmdzy jIsmw Hts szt O( 4 L) :

2Bi(O); + 3[Sn(O11),]* — 2Bi + 3[Su(OIN),]*
ld BB "sd dLB'dBOGL P Pdddd o f OHOjls sOC
BjlsOkdzdyj NSt Sdkss O omdjHmssodj §klsj s Oddw
21Sn(O1).]F - |Sn(OID,)* + Sn + 2011

1o dzj HEMISOISC ) hjdsyd sy jls od GOMlsy Sy dz

|Sn(O1D,]* — SnO + 2011 + 211,0

[ i S OesBdtcCz oadesmwis 2 € Of dzd H B s driatzs O fih
10 COfdiddtztcOrlso stc® NaOH HB tOMmseatstej dzdW f j toe
Sn(OHyd HtsB Oo2kzv £ B dztd tcOMlso stce® Msdzd o dMdiBEZzISO( z

Yo J-leg s Odzdzd ud M d2 o dmdizis.

tdoSydw M Isds Otes OddiHdsKEEE 6 Bef{ls e P d duzs 2 I
sdBC Ot OB BRCHGAR Mtcj Hj BLOLEZjIs ttOMIlse s

Cddr 2 SCEBfdjSCh xjdssds, yoilkddsisPo Ge B
Bsdzj Cd kdsS Os OBdH O:

[BiCL|* + 3L = [BiL,]*" + 6Cl
[jhOsls COBYEDy Hg
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[ isBHOOftejHdsjlsdesj Misj S dzs fjaREast) v s O lO4 & O

0(z) d HBBOsd"¢ls CtdMmlsOddadS kIS Oks C

oY

JOCydrL o dfiiszlzts O B oz. " 5§ ydMmdzts ( dzd M€
slststr j ®sckls d&jsds6dtdl B § 5 khn
d of Hj dv jIsfw ,Sisf) Gy & d Hitdaslt! SigWHEEs
SMOHBS WsMWOs@ eidffdpsgfodssd e Ots i) O
a tsd3OIsO o d T s d #2O 8 B  Ge)s dzd-daticd® dafC jtebOdn dzr 26 15 i) ¢
BY dzj CMdese sd Mtsj Hddaj ded v

O ZOEdIsduj MSd) t©j OCyd§n*€ Olsdsdz® O OdzyO( })

b CotsC s dzi O+ [ dzyO( 1) tHhOEHz? ajog dzj +
oBHd j tOflse ster Modzy 2 BOwceOdzyO(1) fGtod HBM
B dzj Hodsts S0 OMCHC tc v ddz dets tcOLBOodzj dzdz" §j o tHZ §
fweoClsdyd mMéd BJMmysjlsde .

¢
¢
dzd

tdotydd fm N j dzsYoesff fdtc dOadfapdddiCdsdlsf tOMmise stetso
tcOfMmlso stcOd3, MBHJ X O B OOBHsdzs j N2 BMOHEBSE ¢
Mtsmis ©9 O Mn ( OH

Mn®' + 20H — Mn(OH),

1o fMswddd sSMOHNSES BREjjls LO fyujl ©Cdfh
Csteqdudzj o 5665 SECMEEdHESSMdHO GOEBEOdYO( L u) ME

MnO(OH)2 (H2MnO3):

IMn(OH), + O, — 2MnO(OH),

lted Hj2flsoadd N jdsyj?2 dO ttOMmlse tster s dzj 2
o SHIStGBH O SBteOL 28 hedfHitets ¢ MeddzQNERFDIE § O dziel 6 ( D eY j IS
fjtesCMdHBA OotSHBStetsSH O thtsted ydz o s

oo, M+ 2017+ TLO, — MnO(OIT), + 11,0

I MOHBEC NMnQidsth)stew j Isfyw ) tcOL B O9 dzj dzdz" ~ tc Ol
dzOfmr M j dedetsdz tcOfMmlsotstcj ndzstcdH O Odd3ts ded W :

Mn(OH), + 2H' — Mn™' + 2H,0
Mn(OTT), + INTLCI - Ma® + 2NTLILO + 2CI-

[MOHBS Mug( @BOMss st j sfv of O | jigssiisd §G.  Isd -
0) ftsBds i Ldgirds 0OMss 5O Modd &GO OdzyO

tcOfmMlsoste NaOH Ht ftoj CtoOh jddwvw o) the@H Jipsfvw dafiddzts
sj dgdzj JIs oeMmdzj HMlsedj tBtOL 58 Odzd W

MnO(OH)2

B MojxdorfOoah jdlkfisig@rg dzddB8uzzOH)X OC 1§ d O dat
fts-43 COf dzd tOMmlso sBme &ZN2OHMOH EHE] CN® A )s- o
Ctstedydzj o' 22 MnO( OH)
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d sCdmdziMadnw s ¢ Pk Etizdz®az0ls s O I8 tisdz'
& tOL dzd ydz' = ts ¢ d ) didjlstg dggaRds © dBt€ of fry.dM e Qs
s h d0  tOfiisdtsdej lots afOzdyaspls. | COyj flse j
dzQls to ff Y tc Mila @i WO Is 4).DAWGE dzd B S i) NH  2ff 81 dedzy C

ofjcects dMitsd Lksls odmMKzsOl dOIls s t
NOsd MY tsdz LIz ls Hdzw tlsCter sdw 1Isdn SCOldtsdss o

t JOoSydd tSdfdj ddy ftete shdtskzss, GO IsiHs®S]
o 5Mls Odz0 o dzd o O I i3 WzOER tc dfBzE AuE®E® C |

2MnQ; + 10CI= + 161" — 2Mn* + 5Cl, + RI1,O

Oy Sdmdzj dzgd) odmMBEISOFEBEEBsRZOBEIHN ] Htoslsj COJls

2Mn*' + 3NaBiO: + 14H' — 2MnO, + 5Bi" + 3Na' + TH.O

RLESTSS odMd3zlsOlsO dzOltedvy dsyjls BOMCdese Ols!

[ il S A.tcsBdteCz odesmwils ~5 COf jazt dz§ fgElay gize
Cokzf qdzsS odMBzzls OO dzOIstedw . wd3j -2 §SjAjdR] " te[@ G

Mizd ¥ Ol ©f dMin S Is tc O RO MO WP ( dzs  dzj JR)zstel OBls
s5CteOh do O] Is i)l dos deffBdep dz@o ©yo j Is.

BY €dMmdzd dzd J fdtemizdiy OEmdfs Odgdgtisdeds'H.W Is o C
fedmiismise ddq C Ols-0 dzq Li@lsiag @ O MjttjBt@ g (
oG o 2MnY +5S,0F + SILO = 2MnO, + 1080} + 161

l COyjmkej COOddL OtcOs @B & IlsBsEOyJ M

l ettwvyj B3 OMmMsotste] oL BsydrEzse QL &Sk jsdadj
ftedmizlsmMlsedd WsmM@RMcdzs?2 ¢ dMmdzsisr H

[ issHif SO ftesBdtcl iz o dzsmw Is dzy MG 5 dSEOK  dzg te d
~0,5d3adz0 M M j dzdzts G 5 te)BiPs) 9, s to @ to d( BNERizdi' G frids o tstod d dddN O
HoSQw), 2 3 G Of dzd te O fipld 425t dzf g NeGs dzy | dzls te d to 5 POdzdzts 6
1 Octcj o O ls fmd3j M Hts Cdf jdedw d ftedBOQodzwels ¢€C
sCtcON" doa OjIsmw o ®HBOdZJdser 2 yo jlis.

o) [S¢dMmdzj dedj Hef SEdnigszasis fmed] dep@s 6] o Odzd d
2Mn* + 5PbO, + 4H° = 2MnO; + Pb* + 2I1,0

lted dLB" ¢ Mtsdd ®HEOtcec Oday O} Hzj-t G de@egD gizls v M

[ i ssHfCOftesBdtcl iz o dzes W Is dzj B s dzdf f ®BGO 0 dA 18 d&c
~1dzde OMiso ste®@BHNO dzOctcj 9Ot ls HB Cdf jdzdw, ftedsO
d zdlzd stcOls© &BOtE OdzgyO( 1) d Bfwis! zOctcj o O Is
BOdZddztso " 2 yo jls.

{JOSydw i SOl d s b iyl dstiapisL 0L ke s MO
fzd WdHO &Oke OdyB( ) NS ste o § 60l

Mn* + S~ > MnS
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[MOHES ©OMlsosiw jIsfw fNa. tOLBOo dzj dedz’ & € d Mczsls

[ issH CPDictsB teC B & Rt s cHDMso-g®ELHhEdzd @ € C
2 COf dzd tcOMmlso stc® MEkzHS W d H{@zd O dpdztsldzdi 25 ® N Hifzazd t
Mitcso BHSteSH M2 otHT . J T fOHO]I tSHOHBE SHE @YY |

fokedi 16 jOSOEEO0 P dz+ MmOl ksls f) O&®Ed oS
[A(NH3)2] + fd3d f! 2dMnd@i( IORHdzdzd yd M ¢ 5 iists daty detg Biped] I8 @:ts ts

Mn™ = 2[Ag(NIL),]" + 2011 + 31O —
—> MnO(OH), + 2Ag + 2NH; + 2NH,- H.0O

{jOCyd® isydes fsoHdls! COfjd dF &5 Bjlsts
( dzOB ¥ HOj IsfV 15 BBt RO did jis dap)) o dzts

SOsdtsdZHOWN eWH Httkzedn tj OCyd?2, ftojHMIsOs dzv
d dzls § o fn.

dbdOdZdsduyjmMSdj tj OCydFe+ COldsdzO x jdzjL O(1)

¢ Codasdzr  J dzj L O )] wOR s MEd BJMysjilsd ,
NddzijLO(11l) Br ydes dzgj tCtcON j dgr .

tJO0¢ydd M hj dsy®a&sd edrodiesefc@ tedsls ) M j dzsyOc
Bjd 2 SMOHSS cdHEBSHIHO 3 jdjLO(11) Fe( OH)

Fe' + 20H — Fe (OH),

tc Ffpl{ oOHYW j Isqw  © CdMmdzslsOn, des dzj

O otLHEAJ] 6 dH efsEifps{jHy | Heglztz] L IO dde)) § Is
O(11) HBs YjdjLO(z) §dfdstisBHicds ¢t
O NddjiLo(z)

=5

AF(OIT), + O, + 21,0 —» 4F¢(OTI),

lted Hj2Mlsadd M jdztsyj?2 dO tOfmlse ster s dzj 2
OSHBEBEHO MttOL k -BRIEOL s OMdSEHEOEIARAHY) O X 4 dzj L O

2lie* + 401 + 11,0, — 2l'e (Ol),

[jssHdC O

O) ftsBdtcl B ofdedfjwvds 5ScOMmlso stc® Msdzd 3 j dzj L O
tcOfmMlsoste NaOH Htt ftoj CtoOh jddwyw o OOHoedHE ~g j dE
fsfilsj §Jdedats Isj dzdz 4 Is.

B Modddftdetlstseo dzj dzdztsdzlz, € OS¢ st gfffijBrfdrs dze &5 5
f5-32C0f dzd wcOMso®BEtEOMRE OHSHOHS O d eBdgjteds?j.Is QW

tdoscydw M G4 SMOYdOdztsiv j te & Q ldstiodd(yzf)O dzd £ ©dgd "
(W OtedROS s PR 2O &) .tFjeOcG dqolzs Is fy W j tc #FE(GN)KP dzd H € df ) &z
fted Hi M s sldgCisafeds] dzds) ds fpUHAE] HZ tefiig dzdf .t Odzj §  §t
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LlIstsets BMOHS O MislsofFs(@NEpH2Q Is iy W
Besdzi CSdz oatsHT fted w4 ds, ® LOodf

By jls Meslse jlsfley coodd dfEAER)KEF® ¢ tcd
d
]

&
7]
3 ¢
w
o0

sls kfmd
: !

COdzdw o twOfmMsottej. [HAdOSCB ftSL H] |
smih j Mise dzv j Is mwe sHIds@diafls Jdg'j dis dzr 2 J
codzj Milzj cdztsc s é NddzjLO(14) Mg tcdzts Bz

s FETHIEMON)]T = Fet 4 [Fe(CN))!
[BLOLESNdjMmy % OdsCazd §&*H OF & i Mo
Codzj ydes e s tots H'HR'ECH)e] s Is Odz@L oF@dzdz" 2 ¢ Iskztedz k2 dzj

4be + 3[Fe(CN)J* — Pe, | P'e(CN),l;

v BBROLds) kteOodzy ddj tjoOCydd:

41°¢* + 4[I-1:”'({]N}t;]'ﬁ' » I*‘::4"'[I-’c“{(_‘N),_;]; + [I-'c”{{IN}{-_P

18 MMisOelk, MistekCIskicl§kl tfize hezisd BB o A dztf i) QT
Bjtodzd dzMS 82 (OLbktd, §odkzy0jdsdk fttd §wds O
KJFe(CN] € ©OMmlsotstOd Misdj2 3jdjLo(z) (Mmd. HO
N jdzjL OWR) . Fe

tjOCydw Gyjdd ykefmlse dlsy d0,0828C. ¢ HBE v jlsdz oz tz@
fd ded dzj tOMoew jlsMy o CdMasksOr, dt ©OL ZOEC

[ ibH S Pletsp dtel BB oldAffithdls t2OMlse stc® ftsdzd -2 § dzj
COf dzd tOMso-Bte@ O @] dtc@ils alafta @ & EHGHp] KO (O MIs o
5CteOh doOjlsmw o Mddd?2 vyojls d or Hjdvjlkiw fddzo

{JOSydwy frd SiodBdd qHY Ot EOSE 2 ZAF®EOL Y Is - )
sdzORd o dgj 2stOdz des? ddzd OB Oydes?2 Mtej Hi UJ

Fe +§8° = leS

[MOHBE tOMmlse sdgjvdeds' ¥ Bd dejOie @ odz’ 7 S dMdzslsOR

[ jssHSC Qe dics B Ldfordls ©OMlso stc® Msdzd -3 j dzj
COfdzd twOMbsoste® Mmkdz WK OH @O BBOEGEY W N A2 ( f tzO iy B gt
Medz! WdHO NjdjLOo(11).

[tezedj toj OC wddizj L REAicfjisds oFEls iz Os s o toj OF Y
tj OCj dzZsOBBd. 1 jStlster j dL {tlsdhn t©jOSyd2 ftojHi

" Hddzj Isddze dzd ECNDHLGO S04+ Bae tcOL 5 € tc Ofsta’ ¢
Hd d3j Isd dz@ dzd 5C i BBOIs dzr 2 € s B xzj € fy-jioidzisjoLd@s(j1 1) B syt
B dzj € & dzr Hd &3 Is d dz¢ dzd 5 € iy d BO. tJOsSydw 9" st
~0,43C dS)H,dzOC 5 dBBjh O ls Htokzedj #+§ Ols dsOERY j ( tsp ko) dadztt
Gz S Md BBOIsdzr j Ctsd3tf dzj € fmr .

sOdtdr FetcOL kzels o CdMmdssiefdsj dzEMaigdyi Ly
Yo j sOH MY @ te @ H Y JraB dzls s ts dzd dzts 3.

[fdMOdz twH Hiokzc dn e OC yt@j H OB o trdzts b d RF e t
OzOdzd Isdyj MSd2 ddzsj tej fi.

b dzOdIsdyi MSdj tj OCYdES+C Olddztse 3 jdzjL O( z)
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odss dz" ¥ j dzj L %) o Poes(HHz' BN  tsEfidehtgitelzr o ¥ j d

Yydzts cdHtetsdzdL 59 Odz’  Hotss S is@E ISt € tindlegO)al] Fe o HOW-
sCtcOh jdadZtecr 20 Ypjidelsts 1 st ssdzdz o sHdz | 6
j dizszs  dediafte X5t Qo ifTlsAs

dqw fm " iktreq@®e d g odFted oL OddtsHj2Mmisedd
B o ofSHU 7 LOMEhistDAs OO ¢ dH € teOffdat

Fe'' + 30H — Fe(OH),

[MOHEBS ©OMbotsttdd o ©OLBOO d&Zj degde' 7 S dMzsls OF ;
TkstdHO ORBsddY (o tOsdyghHdE® 3j dik8OLHOR K
©OMlse SEOR N j dzsyj 2.

[ isBHC Pt el @ Ldyipds OMso stc® Mtsdzd -4 j dzj
COf d&zd ©OMiso SO Na@GBHzte 1 EHAHEMES ScafiijalEsS i H O ¥

{joOsygw f  ¢jCMOoydOeRg e O bisjdy )  Odzd H &5 ¢
(W Otkos cf PR dz®ds) . oFSed Mzs2 MeBh j 6 BE Jgks2ds M W j
COdkdw f) ts8teO L-fiphRda(S B isQrfdd B j edzd &zl C 52  dzOL b
Bd todzd del € 52 dzOL tod s fiEeiENE@H:0s fifi tstc jdybaiiaisy? sadidfey j ) Is

Besdzy Czdz 9 sHT . 1 ¢ 0L Odzts, SH d&zOC &, ylbsts, 9 L C
BJ todzd dz ¢ 52 dzOL e (, CO¢ d BMOHBS ISskztodzB zdzj ot
HtelzG d J COIsdtsde |, sO¢ ybt Jjes MemMisOs dzj MC sd

ZOf tod A3 te, WiEre'®Bk)drj. KRl sz o fj MtjHddaj ddW
¢ B J tc dzd dzfn Gtafvdgdd edzOL Iz

[ MOHBS Bjtodzd dzMCts2 zOL kzted dzj zfmlss2yde o h
tcOMmlso stej, i sz tjOCyds fwIsosHWI o ¢dMmds?

it d OCEOL B89 OdzdWw ydmlsts?2 B J tedzd dzmME 52 &OL 2tcd
41e* + 3 Ie(CN),J*~ = lig,|I'e(CN),],

td OCydw or MsCsykomlsea dlsj dzv dzO: a3€ 14 Qotg "'Hoj @l dizt
tcOL B Qo dzjCdigdfizif § »~@OIs, co¢ d ftcd f sdzlzyd dzd d ts
s¢dmdzdilsj dzd d eotMmMmisOdesadlsj dzd. [ S dMmdzdlIsd dzd

sCdmMdzviptste sy d Oded H H S WJtetedydOdzedH O, 0] o f
NddzjLts(z) HEtS yjdzjLO(11).

sO¢ d o MmMdzey0O,] bEztdBkzdjets?2 Mmddd, sMOH ¢
CdMmMAzslsOn, t©OL &ZOcOjIsmw fted ftedBOodzj dzgdd tcOMmlse

lie, | Le(CN), | + 12011 — ale(O11), + 3[1ie(CN),|*

[ issHC@PetsB dtcs 3 oldamighglls o Btc©O Mtsdzd X J dz-2 O( z
COoOf dzd tcOMmlso stc® HO sfFe(@N)]S.O {f1df IdcoOditds o isQctOO "Kd 8 O j Is
9" f OHOjHdHzf Bdzs MOHE B j todzd dgMC 52 dzOL ztcd .

tJjosSydqw f -dstde@afd dzqls O te 3 @Ists{ s jdd+dz0 ) .0c iz s |
Isd syddsR@s Ny p Cdmds2 MmMtejui God Y C
kdsydOdzOldy & Stdf dzj CMse YjdjiLO(z) CwOfdsets
Csdgyj desteOyd?2 toj Ocj destse dsckzls Hsd®ddkdese Ok
[Fe(NCS) (H20). *", ¢ Hj n=1, t2dzd 3d kj6.Is ICiRiOMdezs € tcOf
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tcOo dztseo j d d . [ dzw f SHOo dzj ded W sBtcOL 5o Odad-W e}
tetsCddz dz j ¢ tegfoffrydeH ftesotsHWIs o CdMmdzs?2 Mtcj H,

tJocydy fesbjcojls 5 MAjdj:
[Fe(H,0), " + nNCS = [Fe(NCS),(H;0), ' "+ nH,0

{JOSydw or MsCykoe il ddis | dzf de®v -dFj@B@(aiys o i ify s
025B3C F jh O ls d@desedy oJjhjMmlse O: sCdMmdzd s dzd , 0 1
2BHdHT W Olsr-tgOlsyd Isdc OB 1, BBtk d dzj dzd Wi+ szPls c
3 h O¢ Is.

IJBBHJIQ@IGISBOI&QE okt figerchis tot€@O ffjas dzdf  » § dzj L O(3z)

of dzd tsOfr]lsatstsO sd NG Q&P OGRFHd KNIH.  Ofls

tcOMmde” 2 yojls.

tdosydwy M Mkzde ¥WsmModzd yd dzts o 5520 Isqcfsheizztlsgs@c df (teizQ
o SHdz = tcOMmlso stc O~ fn Mk dz' ¥ SSTpGa@ yodadadigj2d3  StfCir
CsRf dzj SMsea. 1 LOsadmMddismMisd Bls tty MjHr d MGt
d tCttOMC O BtOLEZEhdJaMmY Cifdj Mt dBsLbls B
Hsdid dzd ez Is St dzj € " € BOddAsE dsts Yy JIRBGY i dsce 9.
1 Od B tsdzj j EmMlss?2 ydoe Csdsf dzj €M 3 j dzlstsg ts Yye jlso
mMzdz WsmMOoOdzdyddazses?2 Cdmdslsr o dsd dzs 3 -Bdzdas bz
tcQo dgtsdz 1: 3, Is. 4 . ZO tHddz Ol Y jdziL O fftednts
Cs oz dzj € f Htsd3ddzq’trslz;ls 9 OBBJOYdesdz tcOMlso ste] .
dzj L o j fMls dats.

ltejHY BdzZOG O] Isfyw ylsts, 5 tetdj OBydw* fIhtslsj COjls
Isted mlzdz WMo ddy efdsQisss §] [fide Qs izd5d :

Fe** + 3L~ = [FeL,]’,

GHjoL Hzfdztse desj tsB 5L dzO Mgz dgyf ¥ ts fighsdscdej §opctias €2 €
SBEBL dZOY  dzd j ) EOHzqWSEEPO dupdeiliss o Oo h j ¢ sfw L Ml
ftod Glh j§djdddf @pikfcdeieds fbodgsf GBOH ¢SO

lmdHdBsBEz, -Fif BpOLERshd2mw O &j S tsdx)
d fMizd WesmMOddyd dzOlsdzr 2 ddc OdzH o -83sHzz tdzZs2y Sobs dzis i
Bsdz desd3 tsisdetsh jdzedd 1: 2.

1 tod B dzOtclkzy | ded'de j DO lsts s dn Pz dz W sMOdzd yd dzts o t
Cdeyd delsteOydw 3 J dzj L B ¢ Nsdsdipss ) 8@ O&H LISy p BB o s o

untHdz | tj OC YUYW OO Isdf sffzr M ©dzd  qim=ods B d & [ dgudasds
¢ d fydzts Is 5HCODB.C

[ il S PresBdteClz oadetswils ~5 COfjdz tOMmlse st
COf jdz2 tOMsoatste® MmMkdz W s Odzl 5 dzurfs dzis & d € ts{oh@iztsdsts ¢
OBBIOCO. t OfMisotste ftodded BBOJIs ¥ J dzlskzs CteOMS Iz,

[fdzd o R Mists tOMlseo stcORP B OSSO0 dGb O dls1) -~
Njdzlsr 2, O CtOMmdy 2 tOMmlss Sts.

{4 O0Cydwy fif sigdOdBdY d(Ht Ot FOIBEfsH2 dz@e)d. oL Od BSH
ftz: W-d 38 dzOBg Bzj 2IstcOdz? dg' = ddzd MzOB sSOBBd Oyde A
sMOHBS Mkzd ¥du 3 JjdzjLO(z) Fe
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2Fe™ + 38~ Fe,S,

[MOHEBS ©OMsotstew jlsMw o d&ddzj ©Odz dz¥ & §dMmdzsls O

[ isBHC Pt el @ Ldyipds tOMse stc® Mtsdd -3 j dzj
COf dzd toOfplss W@ O OdgpSenuaf NaS ) Nz Bts fj etso SHISt
ITHjdvjkmy yjtdr 2 SMOHBS Mbkd YdHO XjdjLo(z)
tkecdj t©j OCYRPd. CPHMsdEedsdsdse xjdjL O(z)
Hifs@o dzw s h g5 OdzOdzd Is d Y4 fin € § B ¢ Qcdaisj tefij S @S ftasjs ¢
dsd fRed k] OC YabdFiGBsE ) d & J-Bhskapdll sdso 52 € dfr
&2 M Hg ( 61 * 2, 6) SBBOLEY I €53t
sCtsykze mise dlsj dz' dzOW :- 0. FdEjcf)igdz 5B @OWdE o j dge Vs O
Qfgd d )z dz' & tizss giseuts d3ff dzd ¢ M Mddzj ets Yo jlsO, dL
fdeze o N jdsydts2 Mt HisC 6 dts jdps/fitgds B dzP@% y g
W csUms@&nd 2 SMOHSS SkyW,tsdOksO xjdjLo(z
) desfy@d yd zOlsdzr | € 53 dzgf &tifr CEPDEdzplotse séis. mo j |
] kOBd 6 GROEOCk,jtdLse Odr §sHbkCIlSr dzgj St
fwiss? OdzOddlsdui MSs2 cwlffqr .

2. 0dOddlsdujmSd) ©jOSydd COdmdesobh jfirlsts?
shdzse dzs2 € zO i@ G ECRENZ+ Cu

led Hj2fMbsodd cubkfisoses ©j0O0cjdsO (25 %
©cOMlse 5T, MBHjEYONd] COdsdy " jMmss?2 OdOdd
sMOHSd ©OL kyudscts MeMsO0s O, SCskste’' j LOLjd ©
( SMORSHY] dijslzd 2 S SBOd SO d thklsd ©OMlse sEW s Ishw
fedmkzismisedd COldtdse Od®sddY ) .

NN NI O NN
SOOI

oONga "20F8

I mMoun<d, or f ©ah dj dL tcOMmMlso stetso mMtsdzj 2 CBBE
Cozf f sosetts toj OGJ dzls O, tcOMmlso stew ¥ Isfw o wdlade'r s
SBicOLBoOded j BB OBBJOYder » Ctsdi3f dzj € Mso :

CoOHCI + 5NH., + NH; — [Co{NH.}]*" + CI” + H.(}
HgNH.C1 + 2NH, + NH; » |Hg(NHL|* - CI”
[OHg,NH.|NO, + 4NH, + 3NH; —» 2[Hg(NH,),]"' + NO, + H,0

O BB OYd 2 Ssdif dj S i -G s 08 ) Is G oty ¢ difpdzy j |
OBBdOydses Ssdifdj MOt RBEGEEEO(g) sOdh dzj o 5
0 d2OdzdIsd uj MCdj tjOCQGadd COdsdO djH ()

b Codtsdzr a3 HdeAED HIOddzH o cEtsdzzBts?2 yeojls, (s
BiHd(11) dkjdls cdkebk: 6SLOMSE M tacldd dsP ) s
sBHdF & ©OMbgB®OT BPLgEll) YOMlsduds ¢dHisd
cOfMlse sted df s @A entilsts BY dzj ¢ MOPm(OEFBICD O jClgj :( H

|Cu(H,0), " + mH,0 = [Cu(11,0), (O, > ™+ mI,0
tdoCydw Ml ielddtdfuddes dzj dzdd ©OMisestO M j dztsyd
9 gleH 0% Is BSMOHBS ¢ dH e CdddiHeR  dig Hie@ il disfPladz(s B df o
¢ fs BiS2:
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Cu*' +20H — Cu(OH),

lted SdAdfvwyddedd Mmdzd Md tcOMlse ste®OMBZBNOHS fig'els, Gl
His Yjtedzsets S8SMdHO &BjHd(11l) CuO:

Cu(Oll), - CuO + 11,0

[MOHBE BOMBH)SEY jlsv o CdhMdsksOr, o ©Ofks

Codsf dzj CMQ) CindNAi e s Yo jlsOjL,lz¥ € Y dejicSeipsim{sug @ ¢
( dzd d3ts dzczOW , o d dzcdzOW ) , € te(@TJs dizls tetat to teeOMdadE e o f3) dts 1 ¢
CqHEsS Mehtsasydg €d( 11) .

[ i CPetsB s 4 ofdadfiprdls BOMIse stc® Misdzd -2d34 H C
COfdzd tOMlseostc® NaOH. [BteOLEZjIsmMw BMOHBE G
LJdzj dzses yo JlsO.

d# B HhlsstawzOztcj 9 O Is His Sdfjdedy d Sdfwiswlis HI
sBicOL B Odzdw yYJjtedesets sECMdHO BIHI(11) .

tdOoCydwy fm OdBBRJOC A to( W tdaigOsCA@olfdzi2dddf’ ) £ OMmlis e
©OMlse Sk, MBH,jEYOMNjke Msd GjHd(ll), o doyod

sMOHES Ghdse das@y NE@Rsds Htjo | HF) , Sslstr 2
OBBIOCO f ©BWOLEGO Oded j i3 € BB 2y BHYwEcts 65 6O
©cOMlso 5O "hstd@REHEIT EBA)HOLCE csdkes? ©CMdnR

CuCly + NI, 1LO — Cw(OIDCI + NILCI

I dLBT 5G] ORI s s ol fipis
Cu (OIDCL + 4N1L1LO = [Cu (NILLE + 011 + 1 + 41,0

{ OmMbo st SO @] BMys ps W6 s

I Cdmazs?2 Mty HY § il di Shpds d2s ds jtde Qelgds dodedsifrH : (

[Cu(NH,),I" + 4H,0" - [Cu(H,0),]"" + 4NH |

d sCttOMC O tcOfMdpdejsc OMIgO dzt8 do isMw ¢ syl O dj waf

[ jhOsls COBMiddzy Spsots( 11) .

[ iscHf§@sBdtcC 2z -5 dfsArfvjlsdz' 3 tcOMlso stc® MmMtsdzd d3d +
COf dzw d3 ttOL BOo dzj dzdzr 2 tOMlsotste OBRBBIJOCO ftod 4
Codzzets? (ddzd | &z 8 BB OBl SMOHE thdtse dzs?2 M
h tsBtcOL SS9 Dz BtcOGEB sStc O.

ltcdBOQoadzwesls s COfdzZvwd3 tOL B O9 dzj-detl, PINOigQifigfls o t
HSO" [CteOMC O tefiflslyg®@tc®@ jdoij nstaYtls o CctdzzB lz® .

tJOSydwy ) c¢jSMmoydodasd |y dotdatseaeL1715)ls S o jV t to t
COdz[Fe(ON)Y] © MdzOB A §MEEBHAEdz] o' 2 MOHEBE & j ¢

d3d H d2[FELEN)]:
2Cu”™ + [Te(CN)]* = Cuy[TFe(CN),]
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[MOHBS dzj ©OMsotstw jlsM" o tOLBOo dj dedz' & € d
OB OC¢ J :

Cuy| Fe(CN)| + 12NH, + 4H,0 = (NH),| Fe(CN),| + 2]Cu({NH.),] (OH),

[jhOsls COldsdy , OS] SBLOLLEY N dyd Ok mes
(FE*+,Co+,Ni%+).

[ JjOSyded@®lsdsj Hd(11) ) WjittsydOddHsd ¢ Odg
BjlssHsd O Wdd lstese Od! des?2 B EZBOC | .

[isBHdCO.

0) fttsed®C k4 oldfdd BOMss swO Modd -] @ G( dd
cOMmls o fFECNEK. | ' § OH Ejds CUaBipt SMHOHBS HY [ Bh)s Y]

Bl O ddils Wdd stese Odz' dzs? B k& B30 ¢yts Yy dfAatiaffndds O
ROdsMwls ¢ Of & ©OMosed Modd &jiUEEdG) o BH B

1d0Sydqw m bdoshiztzicy OB G KB wPeed ¥ Ndsj Md F5HCdM
ByHEAY 1M dLer BSCtsd3 Isd sSiPeYdze & OitsAOs HigOds teedty fry) IO dats o d
BiHd(1l) M ©BKOLBO Oded oS3 Mz dzic § of B @ s Is1jg Zde) P @
sMOHtE, fHtojHMIsOodveh d2 MseB22 dMmigy BB tsiytztzd W Hy

fodHddfsdils] COjls 5 Maj dij:
2Cu* + 25,0 + 2H,0 = Cu.,S + S + 4H™ + 2S02-

l dzdlsjttOlkztej oMty yos smw d Hwkzedy Mmad d3r,

[ ibBHYS OftesBd©C lz-4 o ROy 3OMlso 50 -3 i) KA dzd
©OL B Oo dzj dzdzts BB dtc OdgjlshipUsticd SHs S tod MIs Odzdzd S 50 I s f
sMisttctsiedd Ob®e His Sdf jddw. IrfOHOjIs IspIEis.2 f

t4OCydwy M Cobjfde uids S @ dstsdgy . Cicd oL O BSH J J
St Oded UJ M d o b jiOdjods Hds e ' ydes o Oddsd Oydes?2 fte
Ljdzjdz 2 BMOHSS -dasdsl Srdsj CHixfdgj ddgdovipOf s gk & @iz 8 HzBs |
SB L dZOY] dzd 38 £ detf tedsd®S ) d 50 :

CgHs—CH—OH
CgHs—C—NOH
Kyrnpon (H,L)

Peakiius MPOTEKACT IO CXEME!

Cu* + H,L + 2H,0 —» CuL(H,0), + 2H

ltetslstsdz , tsyjodHdes, wlsh jfdwvsilsmvy s sBjdR C
I MOHBE dzgj twOMmlsetstew jlsfmMfw o dLBrMIsSj] OdRBJOS O.

tdOCyde dsydets ftetso tsH dIs! W JOdd flsjtals od@ deg dalz j2 Is tBHzd
sB&zOtclzy j . ~0, 1

[ikBsHdSO.
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0) ftsedet 23 oWMinrd QLifmdscs ©OMss scO -dts dzd
Cofded Mfdulssoscts 6ONEOHEERE €l EEsEm0 JOBEI OC O
sMOHEBS St dj Chddg@iHd(11) M Skif

Bl O ddfls Wdd stese Odz dzts?2 BEROGJ d&zOdatsmw s
BiHdq(11), COfd¢ Mfdqulssotscets ©OMsos®LO Ck{ s
oL ddSOjls L jdzjdasy Wlsdzs.

{joOsygw o 5l Odztso dzj dzd W BjHd(11) Bj s Od

(WO j 2[dOW Q dzdz" |, tcOMf sdztsy Jdeder § © twwWwHEZ dz2OY
o sMiisOdzOo dzd & O¢ Is € Bls dutsdz’ A3 dsjCdEEdIylj) M CBER o5j H d .

ftoddzj dzv¥ls 3§ sOdzdzdy Mcdj Od® @3sddzd?, yddzt,
tcOMmlso s’ Msizipd J g erkFMEL ) d3d Is O dzdzts t]’tth:sfaO;Lsﬁ]W
B lsOkzdzd yj M2 HBiH StcOMmdzso Olssets Yo j sO:

Cu® +Zn —» Cu + Zn*
Cu +T'¢c —» Cu + I'c™
3Cu% + 2A1 — 3Cu + 2A17

[ josH{CPesBdteSz i) ftsHSCdMmdzj dzde’ a5 tcOMmise tstcts
Bj sOdzdzd yj MStsets Odzs d3dded v dadzd yYyqddeS ©, dzdets
fsCter 90jlsmw CtwOMmdy & Mdztsj d3 d3j s Ocdzdzd yj MEC 52 Bj H

[StcOh doOdzdj § ZOBR) etfdzd OBra 52 SE BB 2 @5 Is f dzC
® (JL zd3tejzdzjdats” 2 yo Jls.

[ jstsHY O d dzts 9 Iz d dzd dzd n e i3S 0 2 ¥ ftotsot
Codayj delstcdtctso Odadalz ¥ R dzts tels p dg H a5 tofiplm Ridze ) ] dg'dztsdg JzH d
GOLBoB?2 GEBtej d&z2€d, Cobtttsj CttOhdoOjlsmw o L jd

rteedy toj OCydd CsOdidiso HO®Y Isd YJ t2) 2 twH toj C
OdzOdzd Isd yd MS 5§ L dzOyJ dzd § . v O¢, M IsdtsydoLkzOIs ©
f cfflgidedets § jtoj antSHWR 2 o B-ffzdzZDRFUHLCN; sfi)Ohisd 4
B3dHd CusS; fn- & tsdgt OKFDREDI Is. H. RLOJMmMlsder -toj OF
sBtcOL 59 Odad W BjHJ(11) f tc OL dzd ydzt d3dztf Stessa@kizc
CfW jtosdesd3, HdbdtssEMOBJHESE d Hts.

RMf sdz' L z¥ Is sOC Y J Htso sSdz! dzts ykze mlse dilsj dz
~100c/ ) esCted MsOdzdzsMS s quj MS Iz -gjj DCdgdsd st dchip
Cu[Hg(SCN})].

ddzOdzdIsduj MSdj toj OCaffFd COldtsdzO € OH BIW

dCodusdz € OH NI+ [ £ dd BIH dz mB jidyrplsjolsis O A

t4O0¢ydw fm M j dsyohld fftc@dpddidedly t©OMlsotsttd F
tcOMmMso stclz Mtsdzd COHBIW o -YIPHHOQ IS¢ BH A R: BSMOHSE

Cd“ + 2011~ - Cd(OII),

I MOHsC dzj tOMmlso steddz o dLBr" Is¢j hj dzsyd, dzts
SBteOL tso Odzd j 5 B jufinlased jsls dtisaiyy d) Rdgd>O [ Cd ( NH3) 4]
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Cd(OH), + 4NH, - |Cd(NH;),]*' + 20H

[MOHEBS cdHEBSMdHO COHEBIY ©OMlsosiw jlsiw o ¢

CA(OIT), + 21,0 — [CA(ILO),]*

[jsHSCPoj ftosBdicCd &a@fidgds tPHs8stcO i dd
ftesBdteSk 1§ tofB Qdpizdls thMmlso stc® NaOH ddzd s .
G dHtetsC fd HOB(OKRYO H d3d W
] Htekeks ftsBdieClk ftedeOodvsls ft §Ofd¥d to
Bjdzr 2 tMOHBSS cdHEBSMdHO COHBIY tOMisatstew j Ismw
tJ OSydw fird sifdOsol d 8 dz+ ®d tcOL ¥ Is -dfifs dzdgafiz: WS +
fMzOB S dMd & ddzd N jjddesydd Ais fidofiso @2 W H O $ OH

Cd* +§ — CdS

[MOHBE dzj cOMsostedd o h jdsyos d o ©OMso 5]
o dzOMr " j dedzs s ©OMbsosiey RdstdHO dOlsedw M Bt
[CACL) :

CdS + 4ClI" - [CACL) + S

sbdz WdH SOHBdY dzj tOflso ol dzef j 8 d H&isls @5, §
©cOMmlse stew jlsMw ) SBEOLSe Odzdj 5 RStedHdESEE Y

CdS + 4HCl — H,|CdCly| + H.S

[ jsBHC Pt il B3 oldafifbds @OMso 560 dzdlsEOlSO ¢
& ©OMmlsestt® MiSd! WidrHICO 1Y st diyideitess 2 ©MHOH S
Bdw CdS.

fOoh js ©MOHCE fwdeOodvesls 5 SOfdvd d
ftod fited Bi" doOdedd Mma3i Md HEB tOMmlse stej ded ™
Cydy dz0 COdtdy COHBIY oy ds fesosHdls!

of
H
S 9f
NaCl
t 4o
¢ 0, 5.
td OCydw m IsjIstcOtctsH Odzts d&3] tp Blrfts@ds 5 d3( C1LAH) dz3d v O
LOddBsHj2Mlsadd M IsjlstcOtcts H OJFEGERCHN & ts@ ldctOdz (21 s (
ted Mis Odzdzd yJ M d 2 -dasPPRPHE L elOJSIOE OB S K PH B3 Cd[ Hg |
Cd* + [Hg(SCN),]* — Cd[Hg(SCN),]

t d OSydw or MsCtsykzeamlsa dlsj dzv dzO: ftcj HY dz t
1BC ftoj Hj dz'Bd@jdzjtat@i] @b dets ~10
[ JsHYC A tesBtct -3 o0 &OMfwd BOMIsotstcO® Msdzd €«
ftoddsj todets Mistsdz: S5 3 J 2)HAFCNEE'. tdO Ml @ (BN Hyy o
BJdztg LOoadMmMddsMmisd Bls ttOLBj O yYyOMmlsdy MPOPHCC
COHABdWw Cd4g.Hg( SCN)
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