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CGdH L

Na,O, + 2H,0 - 2NaOH + HO,
] ® dzZOy dztsd3 otsSLHEZAR ] t©OL d&ZOG OB Isfw :

2Li,0,- 2Li,0 + O

LdHEeBSCMdHT " j dsydy & d&jls Odzdzs e

JdHteCMdHT h j dzsydz" = d3j IsOdzdzts o : L
CSOH, FrOH-B j dzC jed s Odzdzd yj MSdj o4 j Mise ¢
nstesh s (LO dMCdze yjdzedjdgs Li OH) d&OMis
5 j ff &zO.

RO d&ZOL' 90tls N jdzsyoOdd. I sfdakz)dstgo
I dzj Qzeftists :  -MBMEOHOH.
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R L oMmd n CGdHESSCMJHBS h § dzts ydz' n
ftcOSC Ky iy dz2Oyj dedj ddsjels NaOH d KOH.

NaOH - e dHtetsSC MdH ( daO%sdey W dzOIs t, CoOkml
CoEzmlsdEMyoe 4 Isdz" 4§ , dzd f tesL OyYdz | GO
ud he2¢d, syd dz cdettsmMC sy d ydz , -t
fMddz dz8@ d3 tOLBGCtej 9Odef j 3 teOMlsoaste®. I ¢
o dzONaDH CcoOo¢ d s, dmyfsdzr LzjIsmw o
smizh dlsj dzj 2 60OL 59 .

I BBdzznlse § e Odzd yJ MNa@Hz] tc@ffldse tistsdf

ty 3224 ; tc 4713904 . J L O dfd s Mmls d s ls t
CodmMlsOdzdL jlsmMw M t©OL ddyds' dd MH
oBBHT, O Wr-BjLSGH & 2. | NGO -XddO glsg |

shdzse Odzd 4 (M4 dzsy* ) .

| dmsemMdH dzOlstecdw wodzw jilsfqw 9 Oy dz' i
WOottdzOyjolsdyj MEts?2 Htesd3" h dzj dzdzts s d
dzj € Otefmils o NaC@phldHC®; d( Hts. ) , ) ftosdL o
Bss hda MejHMmlse d Hdzw Htekzeodr yjdzj 2.

] sz yOMa®OH + dzj Clstesdzd L sd3 o tSH dafsle ®&
ZOlstcdw ] Pézffd pJ MIsC s d3 d3j IstsH 5d3:

Na,CO; + Ca(OH) = 2NaOH + CaCg®

RELO § dzsn 52 tc @D ts@afdgtsdfsidd j Mmd3d
s s tc 5 dzlz ts B WADHE 9 GV 9 O] BB G 5, Mtsc ¢
fesdkzeyj dzdw, COkMmMlsduyj ME2 MBHE2.

KOH - edHtetsCMdH COdzdWw- 1(lsitH € Bsj] dz&EWQ dz(
¢ sy dyddnls Odzézd yJ s OW BOMMNEOY ~asticHs)"
fd dz' dz" 3 otO@adfgte ) 6 QG oget ; L 27 Aw. [ dzse d
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s {1 sOCdJ 3 Jd CO¢C Z NaOH. ets fted
AdH s " dz, &M s Miej HMise .

dtsdzd N j oz g QetzEzts 6

2 j dztsydz j d3J Is © dzdzr sBtOL ¥ Is Msdzq
CdMmdzsls Od3q . ] B sdz! M d defnlsSotg d Iy © dzgzdzy 4
ojnhjMmlseo @i Hdsdz yj M2 MmMeowr 1 s | J )
mMddz: dzr | { dzi SlstesdzdIsr | Btsdz: h d dzinlso 5
oBH] . ONBOwEsER &3 Mdy d3 L6 RO Is W :
KCIO4, RBCIQ, CsCIQ d dzj S slstster j C s d3tf dzji ¢ fmdz
Na[Sb(OH}], K,[PtClg], Rb,[PtClg], Cs[PtClg].

R L h j dztsydz" n B3 IS Ofdzadzis €20 etttz j Liy j
Cdmzsilsr sO¢ C0O¢C dr twOHUjiR/r JHEz@g o3
B sOdzdzse | cwkftfr . ¢ dzOdzsec dqQdls,|, 9 f
ZOdBtsdzy § M d Mg pdshizsdnOGlzd M + Isdd
COzsG j dzdHts9 EZd3j dz " O smw ©BIs MeF ¢ M

| Odzsg jdzgdH" N jdzsydz » d3j sOdzdztso dzO -
ity h dzjfigiiets € OC dfmna tSH dz" j od N jMmlse O
Hez G d R M nddzj ded 2

NaCl dhmftsd Lketels €0¢ Ctsdzfjtco dtclze N
3" dzO, stec Odzd yj Mc¢dr SCtcOMdIsj dzj 2, )
gy My NaCl Mt d Hisdk § stpgpOdgt" |dzdzy J
21 Awg .

J COyd Mlse j dimrtSHdBEets M te! w -~ dzts
ftesdLotHMIssa ] ~izcte®, dOIstcdw, ~ daztetsso
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ZOtedw, Ntsdzj 2 : cdfs0 dested s O, oz
CdHEEBEC OB Edz00 d CcdHEshmzd ¥ OO dC
dzj H Y "R M7 j

NaCl
I E— —> NaOH
- ("ld%gllsgégg" —F+—>H,
—>C|2
L»NaCIO d NaClOj;

—» Na

o § dg Sltatdrl

teChrf d» O
— C|2

— NaHC03
> tgOu2

[ —1 > Nay,COgj
Jsdizyj o fris”
— CaC|2
—» NaHSO,
4Gy

— H2804

—» HCI

dlzdz W @Isdz] d3j dzls s o -Blj fipy®izitlsfdzr j G ted Mmls
ojhjMmlse O, - Btetsh s tcOMlsostcddyr © o tSHJ
Gjh jlsCOR dORtHwIsMw -SSPkttt Hisdyj MS d 4
dlzdzw WOl dzOlstedw CtedmlsOdzdzdL 2 Ismw
Na,SO210H,O0 ( ¢ dzOkzB jtetso O Mtsdz'! ), BB dAZOH O]
glzdz? WOl dOdwYy ftedd dv jlsmw o fisc
Mlsj € zO, WOttdZiOyjolsduyud mMEédr fHtoj f OO
S OteBtsdzOBj Myo J Isdz" J Cted MiIs Odzdzd w4 M ¢
dtsdzdz" = CtedMmlsOdzdzd yj MSC d nd HAGjtdg! I @~ o
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CO. sOwBtdOls' h j dsyds L£O,R| B 6 tdsbd 2

ZOctcj o Odedd w©WOL ZOEOjIsmw Hts Istsycd ¢ d
Li,CO; % Li,O + COm,

f &zOawlilsfw BjL OO &BAH ddfw nifstsdsh 80 G Of

9 SH J .
l o tSH dzsd3 te AsfigEbelsts tc jo L COQftelsts H 4, 2 fiislsatexL 4
CGdJHEeSC OB OIS, Mig@BHdz] § s sHd thC

CdHtesC OteB 5dzOIsT MIsOdz! dzr = N j dzsydz n

lted B ydets?2 Isj B3 j cOlskztej diflGGgtsC O
o SCtwdMmlsOdzdduyl M MehisswY ghdddaed daj
fJtJmntSHWIS & MejHded] MBdzd kG tsdz! dzts?

2MeHCO; wh- Me,CO; + CO~ + Hy,O

1dlstcOI8"y Mysa jIsdzr | r~rtsteshts tcOMmlse tstcd
yimsedy ojhjmksoaO, o dr dtsdedzr = GCted
Istcj e tsdzr d2NP;. d mdg'j = dzd Istc Ols ts 9 5 Hstds@lz! £ jisl
Ctod MisOdzdzts ¢ f BHEAOIs: Li NO

1 dIsteOls, odzeddsddrd u d §  tstsdz@endslOng ddn ~t6 OL
HE SEMdHO:

4LINO3 w%- 2Li,0 + ANG— + O
[MisOdz dzf | tOL ZOc O Isfqw His dzgdlstcdIstso :

2KNO;3 3% 2KNO, + O,

NaNO; - B j dzf j cdetesmMC s d ydz' 4 ¢t
tcOMmMlso stew e sMw 9o 9 BBHJ .

J ftod totsHzjo MaN QO] Isw o - o d dzg 2 figd tsl
My zd Ister CRlststcOW wWo dzw j Isfpw mMisils ©o ¢
fteddzj dgv jIsiqfw 9 fJtsdLotsHmMIsea] oL ter 9 YO
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s j HJdiddejBisdzlsse || Gtolzy -

LdrtedHdrtedH” Be d Mg bkjwedduimid
Li H, dzis B SviigjHj Emlsts?2 yd e, YJ B3 6 dHtedt
h j dzsydetsL j d3g dz' dzf = 3 sOdzdzseo © (3] ddg ¢ §
sCdmdzv s Isfqw  CdMdzstcsH 503:

MeH, + O, - Me(OH),

[ dzffind dzt dz" | o tMmMmMisOdzse sy dzd, tw©j Ocdtelz

MeH, + H,O - Me(OH), + Hy-

s jHddzj dzgdw M. €Y ipdzts & ts wdsjdds[@dzca' M j | Is
fr (Ctesdid] Bjtoddzdzdw) BtOLEZEIs t5CMJH

2Me + GO - 2MeO
1 COyjmsej fHtoddgjmif tosEtBH@HEZ s IMe O

Iy 6BECMdHr QsdEgh CajsBiemiseo © B dztse
Meodz] sBtcOL dzr 2 " OOCIsjtc (dbdeder 21 2Isd )
nOtcOCIsjtc (LBdsWIg!ls jBeedd 2 ) , sl Issdgz o
CdmMazslsOdizd d Sdmdztsisdzr dz3d BEMdH O] :

MeO + 2H - Me” + H,0

CaO + SiQ w%- CaSiQ
BeO tcjOcedtelkzjls M CdmMzslsOdkzd dd " j dzsyo

BeO + 2HCI + 3HO w5- [Be(H,0),Cl,

BeO + 2KOH + HO 5- K,[Be(OH)]

BeO + 2KOH »M %% K,BeO, + H,0O

t 4 OSydd sCMdHBe m ods[H 3 2 H ooy
hjdzsydetsL j d3j dBodzr = 3 sOdz

MeO + HO - Me(OH),
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Be O dzJ toj Ocdclzjls f 9 SH s dzd
49 j)J U teddjcdede'ts®o MgO tOfMmlsetstew jilsfpw o
sBtOL W N j dzsNpgd@s)R, @O fiflstodiidf © dzitd QJj i) dz
tcj Ocdtelzj Is.

1l jesCmdmwn OV W steMel,dzO C Ists  fissdiyd H P
O BHEBSteSHO, dd&jehdd dodedzze € ted Mils Odzdzd
] sz y O Mgt mdzts tcj ©OC ydd:

Mg(OH), + H,0O, - MgO, + 2H,0
oL sy dets f sdzzyg dzdd Mmd3d M :

MgO,3 3MgO3 nH,O
1 jtesC fid HBaR,@tsdizz O Is ftod dzOciglkls B Hze ( c
Oo:

2Ba0 + Q »¥%%- 2Bal

BaG, - B j dzr 2 ter ndzr 2 fotetsh ¢, f dzs n S
tcj Ocdtelzjls M CdMdzslsOdd:

BaO, + H,SO, - BaSQ®+ H,0,

1 .o tcOMmlso tstcj dzd d 9 o tSHJ fjtesCmdrH
CGdHddL

MeO, + 2H,0 - Me(OH), + H,0O,; t6 1>7

] jtesCMmMdHT BG kzls € o ) wizaf dzY 42 dz" GGOC
omMMmMisOdetso dIsj dzt dzr | Mos2Mlseo O, dzOYf ted o

BaO, + 2KI + 2H,0- |, + 2KOH + Ba(OH)

BaO, + HgCL - O,~ + Hg®+ BaCl
[dzed M dzsdzdzr € t6j OCydqwds Hdmfetsf steyd

2Ba0, wh- O, + 2BaO
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BaO,f tocd d3j dgv 6 Is H dzw0, § s dei®d®jsdzdodz B [z i) d
o COyjmkej € OIdddcy o) It gdza gzuz
CeMmisj 2, Mtsdtsdkr, §jijt! jo d Is. H.

SrO,-B JjJ dzf 2 fBtetsh G, sBXZOHOjIs 1sOC(
BaO,, [ cdBj detcdls o fdotslsjrdzdSj d Hdzvw

] dJHieC Mgea detsL j d3] eOdedzB o d3§f] d3Oc dzd v
sMdzsd dm Ot OC Is | to, o BL tc OMIs OB {JBHOHYIS Mc
ftosWodzw jIs Od3W tsilsj tedzVv j Isfipy 53 M IS of &) ,dzists ©OfF
sBtcOL B9 Oepd jag HOEHOC 5C s dzj Cc 5o

Be(OH), + 2HCI + 2HO - [Be(H,0)4Cl>

Be(OH), + 2NaOH- Na[Be(OH),]

Mg(OH), - M dzOB 5] sMmdzs o Odzd J , ftetsw o dzw
Mo s2MmMlse O. [ MisOdzt dzg dz' ciff Hjtle s EMdzis o O dac
dzj o " MtsC tst@d dptffds’ o vts.

J]dHtesSCMdH ", d BeMgQHYHY)dzz 4y O Is fts B
tcj OC ydw o3:

MeCl, + 2NaOH - Me(OH)L® + 2N&Cl

[ MlsOdz dz j ¢ dH L ME@H)Y, Ba@©BY OGH)
oLOdRBsHj2MlIsadj &3 sCMdHse M o9aBHEB2:

MeO + HO - Me(OH),

RL ofmMjr cdHEsCMdHBe dzOdBtsdzr h jj
dzOh j dz » GaGg(A@Hj) dzO W dL e j Mis+ Clststc OV
ZOL " 9 OjsnmisC o 52 o Brazy . dIs [ deQ OCIsd o
sB zOtclz ) pidzdw CO

Ca(OH) + CO,- CaCQ®+ H,O
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ltcd HOMz dzgj 2N j a3 { toestf @iE Pleddy €OMIs
G dHtte B s dzOIsO € Odzr yqdw:

CaCQ + H,0 + CO,- Ca(HCQ),

CaOHyf tcd d3j dev 6 Is o ftsdLeotsHMmlsej MO-R
3 zOMMm" ,H d YOEdglziyJ dzed v B J dzd dzt dzets2 L ¢

AR L-BBg sOdzdztseo |1 | cwkffr IIstsdz S5 E
9 CdmMizsl©OO0rdzi JuUuctsdzd yoj dzs?2 SECMdHdes2
B sOdzdztso dBIsclkzls Brls! ftsdzzyj dr tOMmlse

Mg + oSO 0y 5 MISOy + Hom

Mg + 2HCI - MQgCl, + Hy=

3Mg + 2H;PO, - Mgs(POy),® + 3H,-

Ca+HO +CGQ- CaCQ®+ Hp-

HNO; ( tcOL B . ) i tod oLOddisH j2Mlse dd
B sOdzdzOdzd Bt OL kzaf lIef dgpl@ddH, otsHEZz d NH

4Ca + 10HNQ - 4Ca(NQ), + NH;NO; + 3H,0

[ dsedd Modd SN gEgddyddrss | n- g&izy {§
ktstcOMmiso stcd d3r o 9ofSH] . glzdzr WOIsT |, W
s5Cc OB dstcOMis o tstc dBESQ d( MgB@®B)d3j 1 J 1 OfMmlis
ted d3" &3 W o dzV,fUa@Y BaCB,B8EQd R0,

sdmdzr §j Mmsdzd, CO¢C f(teOo d dzts, dzlz yh
f) sdded J .

Ca(HCQ),, Ba(HCQ),d Sr ppHEBtetsh s tOMlse stcd o

CaHPQ-30 dztstc O Mls 8 s tc d d3.

Ca(HPQ), - stotsh s tcOMmilse stcd 3.
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v ted3dud MEB] ©LOLWHPRE A @GSk kdse ,
W HEZ dz2Of Wy j dzadOaf)solgfijwy Mot dePlstgd Istso
O dzd Istc OlsH BROE WA dH O

Ca(NQy); %2 Ca(NGy)2+ O

2Mg(NOs), 13- 2MgO + 4NG- + O
sbdz Wdk' HdMfesistydsddekzsls s Mikd

4CaSQ wh- CaS + 3CaSQ
COteB tsdzOIs T

BaCG; w%- BaO+ CO,-
CGdHSS OtcB sdzOIsT

Ca(HCQ), w5 CaCQ,+ CO + H,0
OL OlsHj @Rm0: CaCQ w%- CaO + 2CG~ + H,0

glkzdzt WOIsT h j dztsydetsL | esls flzto digs 1 Is =13 ClsdQ dz
Is 4 te d3ts M Is JEPDF,,CaSe @at.

] OdztsG § dzd H " itz ks W OfipW Qs 5 tots dZOIs '
tcOL dztsy j daed W .

) Odztse j-dediHyyoe jIsdz j, didzdzr § CtedMmilsO
l jLOotSHAE J] GOdzsG j dgdHT f zOeawisfqpw d €
Mg d N jdzydsetsL j d3j dz@ dz" » 3 IsOdzdzseo  d3(
sBtcOLEZsIs CtodMmMlsOdzizse JHtcOIsso .

Beh -dtsdzedets ] Mtsj H duiifeBrddj ,Be@ s 86 @) dzls dz
otsLedgv s Isipv 9 odH] HJdRJttse tod dzOC
tOMmlso ste gzO BeHd IsMW 9,044 1d O BegdH dL B
sBtOL 4% [[BdsPdz d& j] Mmtsdzd B tod dzdzd W
h ©Oriso Oded j 3 Mdzsy dzr = HfesHEZCIsBo .
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ubzd WObksger jCtedMmlsOdzdzd yj MSdj o4 h j
CtedMsOdzdzd Uy ME B ste] B j HDOOBHWIsMY Isj Iste
SO°. whkdz WOl Iswyjdzr nL B kHozdzsg L § 51
ulzdz WOIlsr Be d Ht. | dzjadjsidisfiize yOfissd
tcOL dzts ) j dad J d3:

CaSQ »¥%- CaO + SG-

s Oyj Mlse j dzdzOVW  to F @izl Odiz® diz®dz oB & d
jets M AEdas¥kOls

Ba + SO~ - BaSQ®

BaSQ®-B j dz" 2 tMOHEBS, dzj cOMmlse tsted d3r 2

KatcB sdzOBzr jStedmlsPitzdiyy ojh j Milse O,
CtedmMsOdzdzd yj MSdrm tjh jlsCOR SColter 7
dsdz °.COCId Mmtsdzd dLo jMmlsde Istsdz € ts
dMm¢ dz¢ yBe@ic e tesMC s d ydats jtc ®L) dzdyds'ods
Bsdzj S zde O&kf Oy sdedzs?2 othted. ZOOLH &
cOL &ZOG O Isfqw Hts  &zOo dzj dzd VW, BOdstLOMls
lIsdr MBdzj 2 (9 Is.y. d My jd dd) oL

CaCQ+ CO,+ H,O- Ca(HCQ),

] JHicC OtcBBjdz@lsi'L o sSH dz" jJ € tod iyl @dzdedy
9 Colstter 7 @ bpd & daBjdsHICIO ftsB 52 o SHEBEKGEGH
o BjMSBdzj.yder j vydtfd

1 CdHESS OteB 5dzOIsT h j dzsydetsL § dgd
tcOMmlso stcd d3" 9 9 fSH] . g4 SCdmMazslsO®id oL
Msdzj 2 :

CaHCO,), + 2HNO; - CaNOs), + 2C0,- + 2H,0
S OteBtsdzOIsT d ¢ dHtots$ Otc eetxfdr@ddy dzdifLtdzH. 0 | t6 G
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CO;"+H,0 == HCO; + OH';

HCO; + H,02 H,CO;+ OH

2HCO; %ys8- H,CO; + COy”

1dsteOlBl Jetesh s ttOMmlso sted d3" Jj @S & js |
9jhjmlse O, 9 dtdedz" 1 Cted MmlsOdzdzd yj M< d
f dzsMCdj 15 EPusdi *dfdsspsd HdL OydW) .

wtej Hd dzd BteBlshgodzls tso | | Clolz )y !
CtedmMia@didedn” o BjLOoGHMSHE MsMistsw ddd .

s B3y dzd & Mmdz" § Mtsd Hd dzp tzdzg ud J sls
h j dztsydetsde'jdfzj dig Is O dzdzO s dzj Mo ts2 Mise j dzdzts
18 iy tdr | denSdddts o Cslstster o C s5iS1
yonhj 4 d 6, 0O E ¢COd ydw 8. u¢ dsc
gy dz2 " O s M ke jdduyjddjd ttOL B3 60
l od Bptar

[Be(NH3)4]Cl; [Mg(NH3)e]Cla; [Ca(HO)6]Cly; [Ca(NH)g]Clo.

} 5 MtcOofgliy dddf dzts ydz' d3d B ez Is Mdzaz@ B3fs fy s
BRjlsOdzdzr {52 YsSHGEtekZffr BEZOHOS IS Bt
C Ctifdj SMssBtOL 5o Oded® , tfMtse j dzdzts B
disdzdzr 3 Y tslsj dydOdtsds | ¢t2  dfistfdsoh ts B didtg
ftedBdzdy OJ sy, CSrBea,BmaBddOH®: Is MteOo da
Btsdz B StdRf dzj CtstsBteOL 28 h s o 52
sdzd GBEOLEsSEK ] Ctdifdjmsdord |
CdmMaztssd ¢ MY

_:OOCHEC\N . .. ,CH.CO0:
~-O0CH.C” SNy s seaT
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Crud OCIsdoe dz 2 dzd ¢ O dzH , sdz Bsy jls
C ststeH ¢ da@zy § B4 Mls. Zidsds 2 yH@J Iy d
cOMmlso sted 3’ | ¢ &Y djlEr " fHesCas N s
ElsteOdzj dzedv 3 jMsSsMmisd otH' . 1 tsydss
Cruvd f dzj S lstterdbBBdzd H g IsOXHANDGE ( € a
cj OSydd:

Y* + [Me(H,0)]**- [MeY]* + 6H,0
fsdztsy j tefdemo 2 Ctsdzdyj Milso j dedetse s s toj
Codi3f dzf EMsdes By sted ud ME 3 d3d IsSH 5d3.

Il dtsdzsedyJ MY O dig baz'smdz f f *

]l tdOddL &3] yYyjdzsea j CO dtsder h j dztsyc
odH] tOMkottdd o Misie 2NaCOy NEHLPO,;, K C |
NaHCO,  HatdsH j ey Odzdj L Isdnm 1 dzj d3j dzlstse
BOMMI U dzse j O (~70 €Ec) O0MBHEHPo dzK]j
(0, 23%); Li™0R d Cs §t 10

RL N j dztsyde Nadgjfls Kazdftised iz lsflso 26 Is o
Csdzdud Msed d WodzW¥ Isiw  d3Osidig tisiOdgdzi3j d
CozfEkdsmwismy ¢ &JStest dzj d3j dzls O3, |
stcecOdzedL &3] © odH] dtdzse .

1 OdB tsdz Myjjjozd j de@ dBlzz K Na'K drn tslsdztsf
B OO ydLdd. [yds slsdkjlkdks: o
fisH j oy Odzd j &8 L Isdn Bjls OdzdzsdE don Lt joet ddts 2
L Iss?2 cwikiftfsodh Jdedz' d3 M HigdeRdzed J d3 o

Clsd Ho O d 5 dzO dectcOs Is 9 O dzlz ©
wdLdsdsedud MSdns sy MMO~ d dzj B
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YyJ dzseo j SO ded S OSCdd3d Htwkzeddzd dtsdzOdzd .
o SHdsE 5 GetERjHEDY] odzjficjp dzr = dhiZ3f 2dz' Mts
dzj tco dz' n Cdzj sts¢, d3r  § ydzts o3 MsC &
WEdS ydesdzdtetse Odzd d mMi tHYyo, 0] sO¢C Y .
Jilsd 3Odz dzr j ¢ tsdzyj dgls M yfd d H ezt 0 K
sBdMfJudoOrls dzj sBrnBHJBYYJ HEZY? St G
BddzsecdyjmMésy HJj2Mse d

RL Bhjets CdzdyjMmlsea® K o ttc Odz
odzzlsted Cdzj BtsC 0 dzg oz ssydes?2 Y dHEC ML
o dzz Iste d € dzj le[tisgatz'diizw o kzw j Is fipw OCIsdo Olstste
Witcdsj delstse o dzzlsted ¢ dzj 68 dzw w i dotsidg’ C d
OCIsdeoadL dtclzs Is Wjitcdsj dalst  Todddn s A wzp e
o dzj € dzj Istsydats 2 N-d & € s fipladlz, Is te @ Q6dz Is ts y dats 2
Csdzdyj Msots dzORsHdIsMw o CtsMmisdes?2 ISC O

stsdzyj dzstcOydw dsdetseo o dzzlsted € dzj IsC «
HOtW dLBdtcOlsj dz' dzts 2 i tcts dggff ug® fp Btz Is d 1
Slsdetsh jdede € Isjd3 ddzd ddg' d3 d tsdzO .

l jtoj dets dtsdese yYjtejL BIdBdEZsEedyj ME
BOCtesydS dzd yd M dj daffs@EMtstcOdaPL ™ 0 O o

RsdetsW ster dadzj ¥ ls dgj Sslstster j tBHJdJ 1
CGJHtcBYW BB dzz¥ dzOtelzy dzizé Misstcdsla ads day ¢f E
fcsfmdzj Hs9 Olsj dz' dzts L OB h Ols! disdzj € Iz dzr

glzh jmlsoelzj Is Ho O ¢ dzOMmMmo d sdzs W ts
COOdIzssBtcOL 28 h df B O ¥ stdff sfmtse dzr j
3y B3BtlcOdzz, BBtOL EZW o dzj?2 G dHtetsW ddz d
¢ Ols d ts da. SOROzg sz stBs N Jftctsdzd L ™ 9 O
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ftoJ HEBMSOadgW 3 ISP s dgdR] dzdz" 2 o9 tSHB2 (6t
CdHsW ddz dzr = oJhjMmlse. Clsd ftoctsn SH
L Ol stedz’ d3d d3j =~ Odztf z eBO P33z & B tizis tc ts{dzdfm
teOL dzd yOls: CObdsdz . 1 ted iz BOBESS OdzBd
iz dls! dddd?2d"J fifbdur, cOBJYdH
f°d 7

lIsstes? -CddsQiaEy - dzsimydSSds ster j tsB
COBdsdetsW stedz” 2 Ctsd3f dzj € f, ftosnSHW N (
dsdzs W ste” Mddzj Slsdodes MeawL '™ 908 Isd Istsy
fjtoj dsmwls da yjtejL o BBcOdZz o o9dH]

sO0Cdd3 BBtOL 53, SHdzd JdetsW tster d3ts
B3 3B tcOdzj , Htokzed] Hj2Mlsokzsls o COYyJ M

[ G 52 Isd mMddzls j Isd y-j FOE Ac ts 6§ ts et
B dydSmEddud Moy vl dalsOuafif b Odzn " Bl @6
Mdztse O SL dzZOyoOs M j ¢ts fihjtolk, Is ©2 dzd
dsdesW stetseo Y sdzzyj des BByj dz@ ddesets d ¢
s d3sdesfyg e oize dz J - WB@ZE B8 dydSs dzdy
MejHddzj dzdv COC CtedfIlsOdzH " .

4lsOB ddz! dasiebtc Olefj dff dzts s f s wmHgdatsh _
sOdzdztse bk CtedflsOdzHtso -4 fidgetswr. h j, Y B

RtsdetsW ster CtedfIsOdzH " - Cied ff B O I ts A3
Btsdz hdj fjtmfjSlsder o §dzOdzgj dr {to
ftej H-RABdB M C Odzlstse , tsftsB{ClzdMRb tod H e ts
O OS] C0O0¢C BHjdzd o tjhjddd ot tet
Hj2Mlsedj &3 dzO stceOdzdL d@3 yJ dztse jJ € O.
sBd MY J U ded ¥ Bdtsdsedyd Mm¢ dn sy
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tcOMYf tc] HJ dzJ ded flzd d Rges q o azztstcd O d oBdzy ¢
fSHHjtey o Odzts ¢ df G MWKy d sWsdzy j delste Oy d d
dsdzes W tstots o dn Istc Odzif tstecls dzOW W Iz das
ftosdad Cdetso j dzadWw tSfftcjHjdzj dede = dtsdetse o
dzj sBrtsH B3z GCtsdzyd delsteOydys d datstc dz0 dz

[ dIsd?2 Hd@Ezedd yjLrd2 kOS] MHjtey Ols
Exd lsdj yodztsm! , o dzjL dzOydlsj dz' dz' =
esdzz SO jhj BOds o widz tGe. dzwusfiiddiy
Bdtsdizsedyj MS ddsd Odzls O¢ ts dafCiplssHdgftabse di ety
MrsHMmise Ed HfiFtsote © 1 dzj e d2 d tsdzdzy Dy dsdizd
M sMsedy oLOdEBsL OB Ols Hie¢ Htslk
ddej sedMisOdd) . vudlsr o Qw HOLCEd YdABdR
shsej ddes fod dal AEMEOEC §f L & KE §dsubmjds
or Lo Ol! deassMfHdEOBEcOdzdL d@3ZO. 1 jJ CBIsts
o MmMtslse jlsMmisoakzs "dr HBLOR BGCOL'™ 908 Is
B sdz' -, MistcOH O h da dBBOdzed OC Odz! dets?2 H §
WOCls Hotw( s, v O0¢, ZfMmils Odzts 0 dzj dzts, Y Is
O ¢ Isigfsam Is - dzj ¢ mdpjsdes e , W jaoy OMmilse ¥ h d A
BiNCdzjlssydts?2 Y dHC M ' "‘Bdzj s d BisL

4 Hikzets?2 Mistsicsds L O dgzjufj =i j H{plists
9tLHj2Mlsokzs s dzO dwdzdz 2 B OXZOdA € dzj |
LOa dfdls o L dzOydlsj dz' dats?2 L3 tis s C fr) te fipletisy
9 CdzjlsCOR rROtOCIsjtcjdz HAzv HJ §igimd
MistcOH O8 h dr d&3Odzed W d3( .

Il 7" tcOo dzd KO B O de@ dzfny mMtsdzd L i sCOL " 9
odzdwdzdj d O Isjnrn, d d&O HEkzecdr B tsdz
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I'®gimlsg M Isjd3, MbH]k)Odd)] dJodse
Cdzlstetsdzd tects 9 Ols ¥ . ( Mdazd €Ctsdzyg dzlsteGyq W
By dzr tlsted yOlsjdz! dzr j wWeodzj dedWw .

J syd dz B3O dzr n Ctsdzy dzlstceOyd v n ft
B dzj cOdz! dz' = otsHOR. 1 JStsltster j Mtsdzd
yjdzw s o COyjMmbej dzj COtMmlse jdedz" » {f toj

C o dzaff j oLOddBsL Oz h O dzsisd d sdzts o
kOB &zt HOj IsIpw  Hdzw HEkzedr dtdtseo,  dal
fc5COL OlsgidaffL € dJ tcOL d3j tor ttOHdEMmMBse ,
sBBdsyj ¢ d s dzts 9 d Hts. |, fsLotsdzw B Is
o dzz Istod € dzj Is sy datsdj MOdvH Cfstinde ¢ @ -diud@2) e d
COdzdw, OCIsdo ez, Isjylsisy dW § ®dzd 2 .

{ OHd cdzz ¥'azsf ¥R b My tsdz LEsls © -tGOH
COyjmMlse jdzder » Bfkzatdzj?2, dg tfoOomMoOwMm!
B Mstetsdzgz tc @Gl slols d -

usjHddz] dzgd Vv dztedcBm @ H{d dfj dzv ¥ sfqyw -9 d3j
otodzes]  BBdzj ZIssdzve h dj MmMtcj HMise O.

vOCdd3 tsBOL MBI daldfjy Is cwkzdffr - ¥ dL
Isd o dz" . 1 Odetsdz " jji LdOud dzdgd "HL tsded A
Y dL dzj dzgdzs dzj SB -~ tSH J 3" .

1dsdsedyi MS sy Hj RENE o g d3id isRiaste dz" K
~n OtcOCIsj to, sdzd MYy smtse dzf ZzOC Of dzd 9 Ols
HiczGe HickzG O, OCIsdodLdtekzw o dklsted ¢ dzj |
Btsdz' hddg MrtsHMlseatsds dr 1 dzj € Is tc tShdgdadc ts
YyjmMeédr " OttOCIsjtedmilsdC .
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s OCddi3d %j Mo 2 Mise Cedsij CRADjEOE Vs tajd L ok
g ‘Li

Il Jskztedyd M @ digtbaz'sedclzf § r

RL-dQ3g sOdzdzse || ctokzftfr dzOdetsdz-bh j j
L idtso dd&z3i e ls BBOcdzd?2 d COdzr yd2.

[ Ocdzg?2 stecOdzgdL &3 yYJjdzse j C O dzOr BSH(
L zB tso, CoMmlsdats?2 IsC Odf,. 0 2(7s ( fitpt€ Hsjdadsy C
StecOdzdL B tdz fedmizlsimise £ j )% OCs GL odc
MowL Odzdets s MmtsMmisswdzedd M B J dz€ O3 {
tedtolzj smMw o dzzlstcd CdzjlstsC, oatsHW B Mt
jmMw dan 0OCIkdo O ® el sUsugds dzd M@ di3d iy
W idg dzls Olsd o dz" n tcj OCyd?2 mMsy tew ) J dzdz" ~
9" Hjdzjded j a3 1 dgj tec d d .

SsOdz ydsB N jj MtsHjty Odedj 1 Istsetts 1 dz
1, 4 %. [ Mdes o dzOvY HBOMMO COdzr ydqw o ¢t
dzj tOMlso stcd Bse s & Ga(RORE O] REPOIs dls O G ¢
sdz Ylefw EOC tadsds ddj dig didsy dH S sMilsw i € Odz!
9 dsdzdL Jetseo Odzdzts o3 M ts M Isdigjwodddvdn, fiis OB j «
Zcdzj o sH Od3q d Htc . Clsd d s dz' ZyOfmls
d i3 zdz' Mse , s teoh | dedud] § QF BSla Wiy P 6 4 ¢
dzr hyr . Mg d Ca o ¢Cdzs yj der g " MBiskBG @
Y dL ded " . Clsd dtsdg dzpj dzf3ts GHztdskz ¢ B 'o3ld -,
dzj o L dBsY dzO Y dL dzj H j WV ldgff dzdziles s+ y d o G

{ MlsOdz' dz" § L dzj d3d dzls ' 1 Is ts 1) 5 66 jtdBaditd ©
slsdesmMw Ismw € f tcdzgzg3i dels Gdzcdlzd € o ts
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dlstesdgyd@OSCyji C0¢ d Ca, G2yl tzbi
RBjelsmw MojHjddy  ttsdd Mbsesdydw
(sfMlsjtsejdzjLO). 1jiBtd htsj Cwdzdyj fls
Ltedbtesydlon, ftodujd fted dj?2¢sa OR
fzOL di3j Stetsod kd3jdz hOjlsmw, 0O %r 1 tec
sBtcOL 2z h d2 Mw ftcd WHJtodz = oLt 9 On,
Cflsde 2 BsL G, toOLddd»0jddw ¢ szt dzs
ZHOdzj degdw Mlstetsdeaydy Htoddsjdgvsls HJltC
NaCa S wistetsdzyd2, ddBjshd2 HJZOSEG ™ ;
g O, mMftsmMse jd L O] M Ols! J G5 ) nts
COHddzC dzd-s s BT PG ted EZHOdwE sTw dL

1 OtedBddzyj dzstedtelzjsmw ftjdizh j lse j
Bdtsdsedyj M OY tsde /&0 L cdw Wvinaay
kS Mdydse B3 HdzW BecOddL BO. | Offlse StecC
ssSCMdydZ05 6 BadLlL ' 90jls slstcO@®AD dzd | ,
fMd3j tels j dz' dzOW Hdzw Yjdzseo j SO HEBL O ] fM1
steOdzny stelsdtekz j s Ctdp! B dzCeGRdz Y d § tc
BdzsC dqiok j-6 gk § ®EOMiIs 2 f @ Pls dzjj st | 1 tod
Slste@o dzj dzdd fMtsdzv B Ba §steOy OF Isfw
sz’ ; ftod -C i@y ME SHdz' , ¢ sflsdz 2
syd dz ftosydese s d EODE B O cClsoifisiABddy G t
dzj o dz' 7 CdzjlsCOR d BsL G sjolds dls S df vids
d sdz0”. Bal e tlstcOo dzj thadzDd Lyipe® dgv o3fftc SRiFE o |
N &z H CdB di % Ofis 56,1 Ezdg Nig S O

| pdzj Hilse dj o MisC ts52 stsC fid ydats iyls d
f tod d3j lstdyw o B Hdyqiaed J RS igas O dzv § |
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fteOCIsd ugffisfo il d dsts§ 0 J § § fBlo 53 p dzlHH t5 Y ¢
dzj dpstEcOjlsmw SdHtesdzdLEZz. 1tddj dzvels
Hd@EMisdSd LOBBdzjoOdzd2 fdh joOtdlsjd
C sdzlsdgt®dntls o j M j frylsfg dPdz! (Bsta S dsdz toj dzls ¢ § d
dazz yd) .

{ OHd-2S Bdzyj destedelz jlsfqw o ¢ sl dats 2
Hisf Zfisd BOY ¢ tsdzayj dzls e Oa.d W 1 6 ts dsascdOubgdi. ¢
LIstsegts 1 dzj d3j dels©O ftsCO daj o' W idzj dzO.

Ir S s2 Ists€ d y detshy e dédzoasLmgay By jOdedsts) W ts
Mtsj Hddzj dad Vv oBdjHtg d dfdzddrd odzO f tetsdL @ sH s
dzdL &3 tsdz 9" L " 90jls tsBEOLBOOddj dO Is,
dL BtcOddL B0 Rj &Oldtkzs h ddi3d Ocj dzls Od

B -syjd@ NjmbSd?2 COlsdtsdz d fowrr
CdMmdzstetsH dzr d3d HEdsteOdd B Jtsdds Oz Esw
Bisdzj j ftsydzy j C & 2/ YipH.00 kY gl L B&is
Bdesc R W jittdsj delsse, Cwlstter?y. Q¢ IsCd®jtcht
HjlssSMdSOdZkO ddzseHO dMytsdy Lizsls Okt
LT 90j d3z " Odz¢ B dats dzE 3OS s IShifste@BO L g
YdiesteOmlse sted d3r 2 dgj ssSmdyds 2 € tsd3f d
CdzjsCE. Be d Al d&OASHWIMY 9o " HJOGTE
fMowLr 9O sfMw Okttddadsted S OB Sdetso 52 ¢ d

Rtsdzr , SrlsOC y j *os@Clztsdhw Bgw ¢ figef a4 '
oM jifMmlseo Od3, daj tco tegh Bd3d 3" M J yde" B

RLB' sts¢ Hodtsocec®dzdL &3] o' L' 90-jIs E
dz2" &3 HtedL dzOS OB Ctltstots? WwWodzw s Isfyw
Csfisj2. 1 CflsdzgRoe r ds§ Gdial & I B0 s @O o3 ¢
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Mistetsdzyd?2 ftd Issdz dzaj Mifsmse j“de o'
oL dzd GRSy HR] ttOSdls. % 0Sdity R PEd) S dz
LOMj " Olst " (dofsiggr v Kip dzed 3 sHd dzOCtse ' 2 g
OS2 oLOddBsLOB] " O] Bsfisd oL dds O] k
ftesyd MMO~, d-BWQE] Ligez) Hefigfld aschjO dzd § &3d v .

[ d@Mmilse jdedze" §J o f OtcOIs”

ltej f OtcOlsT C Odzd w

P st a s Ghionde) Kalii chloridum (KCI) -€ Odzdw .- dfslsg H
BJ Myoe j Isdz | Cted Mis O dzdz' dqddzd BJ dz 2 €t
L Of Or O, mMedz] dese s 9 C kMO. t OMmilso stcd
My dlsj-O0dsCEloted sd3sd ud M¢ 54 Mtcj amis Dezd ¢
(ftced cdftsCOdzdj BZ3dd). dwtHjtey Odzdj € Oc
mMemMlsQoadzw jIs ~ 20 d&6 %. g4 t6H J ydzOw  d3'
fMtsH j toy Odad W COdzd v Zdsd dz' N jdzd j o5 o tSL
1 sdzd hd HSLMISOKBI OkB&lOIsdL 63 d m
M sMtsBdatidsOtcH ©. veojdzdyj ddj ¢ tdzyj dzls
cOL O ftod odzzlstcdo jdzdzsdz o9 jHjdedd
ltedd3j dgv e Is S Off § dz/ dzt20-3 (09 dAzBtfciddr)] dzdz® Ld3¢
BOo dzj dzdztlz’j | 4®0OMiIse tster dzj sBrBHJdr = €
RZOL dZOyOEIsh4/f e @b H j dz@ ) LB d3getize? h g ted §j O3
B teyg tOLoadlsdw IsjteOf jolsdyd MSushptdss j4 dadi
odzzlstcedo j dedzts) dzj sBrtsHJd @S M tigls ©tas ) d

Potassium Bromide, Kalii bromidum (KBr) - € Odzdw B et d
1d Mye § Isde" | d dzd Is OBizgizdaf dzd S dgiddps S5 6 d Mls
fsteshs¢C BjL L O ORO, {nduzdsasciso figlf dztinte®
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(1:1,7), &BOdstcOmlse stced d o Myfdtels] .
MiHOIsdo dzsesh f ) shH@JabDbo ©O. | dzlzlstc( ¢
LO oBL 3 dats G = dAjcvddgdleOsdtsjdettse € Odzd W dz
o BLBEZHJABsMIS! Md eH § Yydats 2 a3r hyr . I
sOBdzj sts¢ s O, Blzjcls ontcDttgftsh s Mg &4
ftoj HBRrtcOdgw s h j2 BIs Hj2Mlsoadw Mo jlsO.

Potassiumlodide, Kalii iodidum (KI) - € OdZffs"H d 4 My o J Is dz’
ddzd B J diS Qdzak'te ddndzd d3j dz& ¢ 6 d Mils Odzdzd yd M
C steMstHzj desets 9 CEZMO. [ jeCts tOMmlso-stcdd
cdr twOMmMoatstcdlsjdzva. 1286 @OYBls cYGY tc
L dzH J By MSsd3 LtsBj, otmf Odzd Isq dif ds -2
G dzOL dz' <izj oL@z’ n (COIOLOSCIsO d Ht. )
lteddzj dzv 6 Is o dzzlstc! o tcOMmlisle tsdc OO ¢ taiFf],
tcOLO o HJ dz fsmdzy JHT . it OmMlso-s®T |
Fedzj sOs h jets HJjOsIdwHAPdse K

Potassium Acetate, Kalii acetas (CH;COOK) - S Odzdvw .0y4 |
1jdzr 2 CtedmsOdzdzd yj mMScd2 fotesh s Mt
kztslsr, cedetesMisfdyd (OMmlseastcdd o o
Coud e dmssyfadd se d ffs@added jsisd d  d
Mtcj HMIse O. S PSC MBE N & tzdaty ftoQftels) Isizv € 2O off
sBtOLtsd3 fted lsj COn, Mo w Le@dede ded Wi dz0

1o  OtcOIs dzOIlsted W

Sodium Chloride, Natrii chloridum (NaCl) - dzOIstedw . s dzts
1jdzrn j SkeBdud MSdded Ceciddr|s?0 d&iAs d mls O dzdzd y,
Msdz] dese 58 WLAERGDOQ. Bii@Msostcdd3 © 9o SHJ
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Ctsdeyj dzlstcOydd tcOL dzd yoOs s dL ts-Istsdzd
0,9%dz" 2 tcOMmiso tstc d cdf JjtelsSddgodyd M9 d 2
1dfdtlstsddud Mcdy w©OMbsetr {toddid da¥ s Is
fedBsud ¢ Ytod sk ) detbPdz 6 @zo o j Hj ded §
HsfEmMEOjIsmqy, OC C0OC fHtesdMmatsHdds dzj
o st ftod d3j dav ¢ Is H dzw 99 JH,jddW f SH
MtsH j te)y dIlsmw ) Ctetso d, J e MsH j t6) OC
sBifMfjudeoOjl f(ohmissw dhtkds SHHBEEJ US|
NaCl o tteOdedL 3y otsLdd¢Ojls ftcod tcOlL
M Jet or Hjdzj ded j d3: ftcd HAdIs] dz' dtdg
dzj 2C tosils d d3tsP d tedettsistye, OnrsBd Hte. [ 66 dzj H
Mekh jdedy SCtesead o Mmew.L iy dffifldaychtds H s
s ¢ Odzq , fizHttesopds | MMfsd&®dzi~ & "y,
WEdeC ydd dzgjtcodets?2 MdMmlsjd3" d Ctotso sStsB o

Sodium Bromide, Natrii bromidum (NaBr) - dzO Is tadte'ts d3d H
1j dzr 2 CtedMmMls Odzdzd yj M< d 2 fstesh ¢ B J |
JdetesmMC s duyd dd. oits@ifijls o (Ste:d3 5) d o
sBdZOHOjIs Mftsmtse detsMls CtsdzyJ dzlsted to s
ststeditsy j dzadw o Ctstej Ctsdztso detse tils gstdzd  ©
dzj o totsL Orn , dMmisj ted d, fseor h j dadats 2 tc O
Gdf§Jwssdzdud MEs2 BdSdzy § dzdzy § MO dfls Of 3 g 5
B tots d3d H zOL &z0Oy oO¢¥ Is o dzlz Is tc - ) tcOMls ot
o dzz Iste d 9 § dzdzts . lrBtstc HBL BfftejHjdvel
tsls sdf © or mh j2 dzj tc o dzts 2 HyWlisj dz' dz
L OBtsdzj 9 Odzed v .
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Sodium lodide, Natrii iodidum (Nal) - d®Is te g=vH d Hj dz' 2
Cted MisOdzdzd yj MSd2 oteshts¢ BjL L OY OR
Mricddl M tOLeazpw R$pdG. d] 68 ©OMIse
(1:0,6), mMfdqtlsj. 1 C0L0O0ddw ¢ {§tdd3d
COdzdw dBsHJHO.

Natrii hydrocarbonas (NaHCQ;) - dzOIlsted W G d H. tojistz'OXc B t
Cted Mis Odzdzd yj MG d 2 f stesh &¢] dziB ) dzts GLSO f ©
t OMmMlseostcddy © otHj (1: 2). ¢ dzls Oy d H dzts

fstesh COR, ISOBdzj kS OR ] dmidsipls o &dEHES I
N j dzz H sy dzts € 15 NS 0o, ftcd j'dazel F @dats 2
Ho j ZOH yOIsdf jefisdzs2 SdhSd. 1JjiGBRE

H]2Mso s OL 90jIs hgigL B Ry RAR@BO dj dz0
mMdzdL dmMiss?2 teBtsdzsySd dzjj dafgw © G &Y Oz dgylg
oLOdBBHJ2MIsadwYy M Mdw dzs?2 S dMmMdzslsts?

HCl + NaHCQ - Nad + CO,~ + H,0

[ d&zWv  dzQtelkzy dzr =  BdzEME Odzd2, ftosd3r o (
052%dz" | tcOMmlse tster .

Natrii nitris (NaNQ,) - dzOlsted W . dgddzte2d Isd dzd B § dz
MdzOB" d3 Y J dzlstso Olsr d3 tsisls j da€tishdss € G d Gftejisc
tcOMsosticdd3 o -9 tslmif dtclsiplz o ls dz® y@,HYHs cO
O (teffpEs] s dzs d o dzlz Is tc fimsicdsdzidc Q(Fpl © asdel
CBdkOtetstcOMh qtew s h j j Mtej HMiso 5 ftcd
dzj Mseo d3j s dzH Csd , s .-fte 5 yd mjntzsa| | Mdefy H
NYd &z2H € O:

2Nal + 2NaNQ + 2HCI -  1,®+ 2NO- + 2H,0 + 2NaCll

5NaNQ+2KMnO4+3H,SO, - 5NaNO;+2MnSQ, + K,SO, + 3H,0
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Natrii thyosulfas (NaS,025H,0) - dzOlstc Y tsmizdz! ¥ O
Iljmyeajisdzr | ftosLdgdOyrd i 1§ Gt @)dsx@sds ¢ izt
oM. [yjdz dzjeclCt twOMlsotstcdds © o BHJ
) My dqtoldsjtedw | &sdtsmizdzr ¥ Ols sCOL" 90j
ftetslsdo sotsiyf Odzd s ezt dat§ § d tedz ® "Hjj i dafg @ fn
SlsteOo dzj dzdd ydOdzdH Odzd -8 dzjd3dzfias ) jSa5C
tOMlso stc®) BBOLEZEIsMY dj dzj 4 ¢ Mdyd

KCN + NaS,0O3- KNCS + NaSO0:s.

ltod Dol dzgdsd Iswy jdz n a3l IsOdzdzts o
O9tSLH]2MisgbMDy dgp td\NaL 2z Isfpw BOstcOMiIs o st
1 Otclzy dets f tod dzdedz? &© Kc OB Botste dzOIstcd W Is
dzi yj dzdw BB dz@ = YJ Ml ts2 .

Natrii tetraboras (NaB,O:210H,0) - &zOIstedw Isj I3 #HOB s
yo j stetcfpL cOydz" j, dzjecGCts or" o jlstede O h g
Ctod Mis OUAfiZY y jffistetsh € . ]l BHdz' § dasQfiglidzes S
tcj] OCyds omMdzjHMmMlsod] cdHEsddL O:

Na,B,O; + 7TH,O - 4H;BO;+ 2 NaOH

1ty f OtcOls dz2OL dzZOyOe s o COyd Mlsa §
Micj HMNiso © o 1e%dejr ot & Stctso .

1 dYf sndzseffd df | 5.5 dOf ddzffls § fiad d d3j dzj ¢
By Hdyddej o COujfmbsoj HjLddW dydtelzs
mMse dzOMmMdes t6j OCSydd oL OddBBHJj2Mlsadw -
B sOdzdztse fted B Yydzr =« bkMmdzse dw a:

2NaOH + C}- NaClO + NaCl + HO

J COyd Mlse j HjLddWdydikzeh jets Mt
dL e j Mis! K daztedkzs CaOCI
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1t f OteOIsrw € Odzr yd

Calcaria chlorata ( 3 & QEO0A(MOHY NH,O)-d L o j iIs! -1 dzts
fdzd M+ o N jdifds otc Ofrsfplasfieuf 3 = ® o fsH .
My sMtse sodzd §f 5 dzkzryjo fdd@K ! Mgty dls 32 %
~nZstcO. [J fwddizddvErls COC HJLddWdy(dt
© 9o dHE)odD 2 tOMlso Stetso .

Calcium Chloride, Calcii chloridum (CaCk*6H,0O) - € Odz! ydw
~n zZstediHnyde'j s Cted mls ©Odzdz" B dzj Bt Br O,
1 e tetsmC s @@ o dzw & Isinl 7 jdzO Asigsif Stdj A SH
HJGdH©OIs. 1lteddzggdwels o COydmlseaj dzj-
ftoslsdo sOdzdzj e d yj ME tsjdzts j {Ctda"s dotstrplstimiyC
p0OsNjj, HdEtjbduimisy HJ?2 NI
tcOMmilso tster ) od ddzflztso dilsls td -dzt ¢ & 5 tc @Bfdds 4 B ®60 .

Calcii sulfas ustus (CaSQ32H,0) - S Odz! ydvw Mmkzdzr W Ols
( 6 d.§ figyr 52, a3 dz€ d 2, Od3steW dz" 2 f stotsh
hMjtcso Olssegts Yo jIsO. ltcddzy dzw ¥ Is o =~ dtel
fteOCIsdSCj .y udiftigO d@mshlzy dzO L Olse jtoH j Is!
Yd B3 yjteyr 10 Bddzzls.

)t f OteOlsT  BOE dzd W

Magnesum Oxyde, Magnesii oxydum (MgO) - @30 c dzd W . G fr
1j dzr 2 g dz€ d 2, dZzjct¢d?2 fshse BJL
dzj cOMlseotstedd3 © 9o BHJ, tcOMmilse tstew j Ismw
Odzls OpdH dAfgte j HMIsoa © (Hdzv  kd3d dz' " j dzed W
Y4 ZZH BYydese 5 MisC O)

MgO + 2HCI- MgCl, + H,O
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Magnesii Subcarbonas (Mg(OH),®* 4MgCOz3H,0) - 3O G dad W
C OteB sdzOIs . Sjnddzsd dzrd 6 € d2 Y sh € B J L
1 OCIsdyd MEd dzi tOMlso sted d3ls®r 9 SH B d3fcc
dzOtclzy dzs ¢ OC ftiodmr ¢z, o dzlaistds' dfts fif I65 «
N4 dZzH s ydetsc 5 ) ifd@D gz Ascdfx=s) : dzj 6 € 5§

3MgCOs® Mg(OH),2 3H,0 + 8HCI-  4MgCl, + 3CO~ + 8H,0

lTfEmMCOJIsmw o fYotetsh SO d IsOBdzj Is¢C

Magnesum Sulfate, Magnesii sulfas (MgSO2 7H,0) - di3O ¢ dad W
Mizd' wofgye JIsdz" § fedL 3O0sdud MEédy Cwdh
ZO eotsLHER ], dzj cC s tOMmlsoatstcddyr o 9K
M dz dzr 2 o C kM. lcswedzv j Is MdzOB d Isj dz
Btsdz hdr -3HOsLG)(.10) tcd  Otcj dzls j-2B%dizs alAs d3
cOMmMso stc® BCOL" 90jls EMfsCOde O M jj H
) COyg Mlso j MdHOIsd o dzts @ 5, fteslsdo sl
Mtcj HMlsoa ©. sOC Y jdzyjcetsdedats] dzOL 2Oy O
o dH j252dEBscts tOMsotstce® 3 tOLO © HJdz .

Tal M2MgSIOE Mg(HSIOy),) -IsOdz €. RrRMiBdz LIzjIs
OHMtstcB oz h j ¢t d sBotsdzOC do O h j Gt
dmf sdz: L 28 Is IsOC % J ) COyd Mo j ¢ tsd3
dzj S OteMmiso j dafl®OPIs W telszOB dzj Is5€C .

l o] f OteOlsT BOtdWw

Barium Sulfate, Barii sulfas pro raentgeno (BaSQ) - B Oted W
mMizdz! WOl H&W tj dzlscgj desmS sy dd. 1 j dzr 2
LOf On O d oCkMO. 1 OL d&zOy Ot Is H dz
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tcj dzls 6 j dzts dzts 6 duusiofifidifdy Pfjfiprizin C O d Sdh 4
odH] oBHdMs?2 Mkmfj dL dd.

1o f OtcOlIs dzd Isd w

Lithium Carbonate, Lit hii carbonas (Li,CO;) - dzd Isdw ¢ OteB t
[t dMftsdzr L zs s Hdzw dzdy yJ4 ded v f sHOG
COdgdzj 2. dwtdzd dzdlsdw MmMftshmsedyr CEf§f Jtots
- fMmdadud MCdr Btsdz dgCC ff to e d3ji de'tss2ls yHj
YyJBdzr =« (tsls 0, 6 tHtdsts W2d O Ccls doy JMiLIfSad ) ( =
mizlsSd) ygodzg?.

l sftcsigy o dzgpdgf v MOBSY SHGE SIS

1. s OC Ow Mo w L mMkh jMmMsealzjIs B3 Y HEz
hjdzsyder = Bl lsOdzdzse d Mistesjdzdj &3 d
L dzOyj dzdwv Hjteor n f tslsj dzyd O &zis 8ls o] tisdzd
Bslsdeodtokz2Isj .

2.1 00 dhdlsy EttOodzj dzdv t6j OCyd?2, ftosls
Mz AL Htcj otcON j dzed 2 :
NaCF Na NaOH NaCOs;- NaHCQO;- NaCl

3.1 0 yYyj B thmdtseo Odets ftoeddzj dzj dedj f jtes€
ozr ©? 1 Of d dafilg j telf ©Q@ ayded .

4. s 0O¢C B2 dL cdHteMmeg HER SOgdase W o dzw
Mddz' dzr a3, -e@dLj Q¢ HHazOB "™ &3 tshdztse Odzed j di3?

5.1 CtdzBbkz, MBHjtey Ohkzr 80,2 6 ofsSHT ,
ZOlsted v . Il ydmdzdlsjy BOMMtse kz¥ H-tS dz¥
Yd dzdesdz tcOMmMlsoatstey . ([lsojls: 9, 5 %)
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6. [ ftcd H] dzd Is jo 5C tsditgdgjj Miisdz S ted MIsOdzdzd L C
Ctod igs@f HtcOlsj , JMmdzd 4, .88 tc®L s5p Oazd H
Cted Mis OtdAAs@ d H( [ IsPerH,B): Mg SO

7.s OC Ow BOMMO twOMmMlse stcO Y(KOHIH tc 8% d H O
dzf SBrBHJBO HA&v fcdds? -desad tsitc®@@dis6
H.SO,. ([HB4 j&: ) .

8.1lted f¢tsdiishd €C0OCdn tej OC yd?2 dB3ts Y dats
ftcj otcOn j dad W :

Na NaOH NaNO;- NaSO..

9.1 0 jMECO Md3g mMd NaCl d KCI &oOfijis?2
sMOYH] O ddksttOltsds MjteijBtc®. [ OMMO
14, 35 ¢. [QOfdytHejrddd sHitsddgl] Na Cl d KC
NaCl- 75,9%, KCIi 24.1%)

10.4 f sdgtsh + & co¢dn tcj ©OC yd?2 35y dats
ftcj otcOh j dzd W :

Na Na,O,- NaO- NaOH NaClk NaHCGO,- NaNOs;- Na,SO,- NacCl

111 sy j Bz d3d Is © dzdz’ G dzO 9 dzts 2 fsHGtelzy {
hj azsydetsL § di3d @YdEh dfdsy 1\ dzd € Istetsdzde |
Ostsiisa. sOCtsoats drn wSlsdatsh jdzedj € o tsi

12y j &3 slsdzd yO,  Isfmw sC fmdH d cdHtC M
cdHtesCMdHBe Ca, Sr , Ba, d Ra?

134 f sdgtsh + co¢dn tcj ©OC yd?2 35y dats
ftcj otcOh j dzd W :

Ca Ca(OH)- Ca(HCQ),- CaCh- CaNOs),

l4asMls©Oo ! Is] EZtwOodej dzdWw 6 O yd?2 Mmdzj HE
BaClb- Ba BaO Ba(OH)- BaCQO;- Ba(HCQOy),- BaCh
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158 O¢ Ysdzeydls! ccdHESS OB sdzOIs ¢ Odz' Yy«
B sOdzdzd yj M d2 COdzr yd2, eoetsHbk d ¢
161 O dh dlsj FtcOo dzj ded W toj OStardm , 3ty o
shikh jMmMsadls! MmMdzjHksehdj ftoj otcO j dad ¥
O NaO- NaClF NaOH Na;
NaO- NaOH NaSOs,- NaNG;;
B) KCI- KOH- KHS- K,S KNOg;
9) K:SOp- KOH- KHS- K,S KNOg;
G) MgCOs- MgCl,- Mg- MgSQy;
MgCOs- Mg(HCO;),- MgCO;;
H) Ca CaOH),- CAHCOs),- CaCQ- CaCly;
Ca CaH- Ca(OH)- CaO Ca(NGy)..
17) sHB jtodlsj Cs1 WWdydj dalsr BBJ sSBH A3
fdzj Hizs " OF 4 d2:
Q Mg + HNG; - Mg(NO;), + No= + H0
B) Ca+ HSQ,- CaSQ + S®+ H,0O
9) Ca+ HNQ- Ca(NG), + N,O- + H,0
18 Y di3sh v COCdr g OCyd?2 diEtsy dzts Mk
CaCQ- A- Ca(OH)- Ca(NQy),- 1- CaCb
1 OLsadlsy ojMhiMmMseaO ¢ d 1. 104" dls]
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| dzO09.@-Cldzj d3j dalsT

s -ddzj @3] dzls Oz lsdesfw Isfw  + dzj d3j dalst
L dzj Slstetsdz ff sislzlftOgdsj dr  df toj Ho daj M dzj G ¢
Ftctso dzv . C dzj Gliz z@rdz08 O df Hals dzs 6 5 fy dzts v
L dzj 3j delstso  dnag)t s o dH . . . (

I ) o odzfj Bj delsT wOmMftsdzsyjdr o jtor
BYARE Gtk § -0dzj d3j thzlg & €#ntg €3, 2 vls o td
CotolsS s j tod SH das®s §1 ul) dzjdiglpdizlsdso (@ H
1 u) .-Cdzg d3j dzls ' sBtOL k¥ Is Istehft® Isdif O
dzj L O9 j teh j difdis Hdg to s 8l dzj d3n-1)s(n-1)p°(n-1)d™® ( -
ffqj oHEBB ZOG 5 to s H. AL OULNC-' B ZOG Bt SH dzs & O
R 15 dz fl  daj L O ot ticH I teldstm dgj did CO¢ ftOod
5CtOh jdz ; ©BlsOwdds lso rHistlsdols § sdzv ted L [z
foslilssdisk © otHd 7 WOMsocstcOr fBHO I
e j dzdets s &z dfjsdidsteo dw o dzv jIsfqw o' tcOY
sBtOL 59 Oded® SCtd3tf dzj SMde" 7 Mtsj v ddzj dzd
stceOdzd L BB YJ dztso J QP dzd § d alz®ls dgsiz) § & 2O
weo dzw s Isfw  ted @ W Hagdse d ) Btec Oded yd M& d
(W jtoddj dzls Oelgflj . d3j ldAlsj , d sBtOL ks h dj dtsdz
df sHizteso dzj d3, dzOL " o Ot Isfyw { j-iteqef dsjH dids @-
dzj Gldesmwismw Zn, Cd d Hg.

d-C dzj d3j dzlerts E\fIY T

s dddzj Bj dzZls O VI Gtk f-4Or , & sKiEmtyissifij 'z
osdz WOd MdeBiscgd Cr d [ HOLOCI
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Cod JezteOyYdw o Odzj dalf)dnsy H dz¥ S “Bats ts dats 5.
~tletsdzO d Jjets OdzOdzsetse o tsL ditsyde, fif o
LIssds HzYW StesdBO Bdjj bEfkts2ydest Mt
+3, 9o MBjd " j2 Misjfjdd +6, HMW Bsdd

M te ts Ghrofmium)

datsjHddzj dedv RtetsdiBO (I 1)

]l sdz' h ts¢ts ftcOCIsdyj MSs@ts L dzOyJ dzqd
SCEteOded Yj dets: L Ists  cHBitsits fipfjHAzIS Hests 36 t€ O
sfdetse dets?2 R OEOCIsjte; Mdd StesdkO (1)
M dzs ¥ t5CtOMSE, djctt tSdMmdvsshv d
().

utsjHdds dzdw StetsdzsO (11 1)

mesdglz (11 1) fmetlse jlsMmlse ) Is¢ s wdzts 2
sH R OMsotstt] GBHBOLEjL €150 t6dy,
S5CteOh jdadzr W dbdzjnssmjr 2 vyojl. Gl dt
C tod fls O dzdzts ¢ d £EEOIs KCr(SOBYLZHO, Sl j
ddzj v Is Whydsdigj stso 28 CtcORQF . § srddtey | &
CcdHddL

[Cr(H,0)s]°" + H,O === [CrOH(H,0)s]** + Hz0"

mesd®lz (11 1) Mmeslse j ls ipsetdyjilgzis daste
ye j ls0, BOsteOMlso sted i) 2 + Ists o Begy tsls(j It
sfdatse Odzd J .

Cr(OH) + 30H - [Cr(OH)g*
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Cr(OH) + 3H" - Cr** + 3H,0

v OC dd3 sBde®dztsdgsr (11 1) ) 9 dHJ G
Mih jmsekzjls o h j ey ReMmdiste] Hnjtj HG . Cr

vs. . Sl mMdzOet] Mdses Odd ], S¢
Msdzj?2 M yjd' MdzOs" &3d ¢ dMmdzsls OB ;
OMlso stetse dzj o 5L BRICHKEO) as dar dueflis ' o Tr f t
CGdqHtesdzd L O:

Cry(SOy); + 3NaS + 6HO - 2Cr(OH)R®+ 3NgSO, + 3H,S-

45 HJdz] dzd W Cr (111) weo dzw ¥ |sfpw o 51
hjdzsydes?2 MtejHj Cdfdzjdedj dzj ¢St dH
Hs HJRtotsBOItse Istsdz § tsdzff tH R H 1§ Q iy ded l§ ik

2CrCk + 16NaOH + 3Gl- 2NaCrO, + 12NaCl + 8HO

gatsjHddzj dzgdWw R_"tetsdzO (VI )
[SMdH Rt CtWin)dzr Cr @dctesMC s d yd

dd dzgj 2h 2 GCdMmddlsjd . [ &z motlse j |
H,CrO,d HJ R totsBs®.0%y tHdzd -5 5@l d HJ R
sslse jsMise j dedes. MmiesdiOlT d HJR e

cOfmlso stcdd3r o otHj S, dBdx &pls Odedetsaf ¢
dzj wOMlso sted 3" 4§ S tON j-dizslatz’y dsdgiOH SOy J d
Hm tcEdsAl SeOdzy j oy COMSE. Olf 5 ds O
Mkh jMlsoakzsls o daj 2lstcOdz! dzs?2  dd shg dztsay
dzj QstcOdz! dzs?2 d S dfdzs?2- ditey di J o ts@ERES H &
fMzh jmsokzjls foHodydets] ©WOo datse j Md g :

2CrO7 + 2H"  —=Cr,0 + H,0

Cr,0; + 20H ==2CrO” + H,0
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2C107 o™ Cr0/

rdv RSO (VI) SOBOSkjtds S8t
fosmlsj2hdd fjumsOadlsjdjd Sttt 7
RLEY SRS IMeslsT  sbdshvishy ¢ §sd
M Hddej ded¥ 3 d §Bdzyoslshy ftod L OdgJ"
CdMmdzsls ddseh) Shs®BEe 52 S dhmdsls ¢ dndsk
CdMmdslsT :

H2Cr207
H2Cf04

H,Cr3049

mesd3( VI) tBtOLEjls OCY] §JjtesChmd
dmf sdz L s9 Ols! HdzW jEts tsB dzOtelzy j dad W :

K,Cr,0; + H,0, + H,SOy 164444 “H,Cr,0g + KoSOy + H,0
S s a0kl L A3y dets 5B tesH @@ @HzGriO, Cr O

CWdtedz 2 fndzts 2 dLoadzj COJ Is fjtosC Mt
sCteOh doOjIsmw o MmMddzed?2 vyojls, 9o 9otSHz
B Mistets jdsGnwdzOc O

HoCr,Og + 3H,SO, - 20,- + C(SOy)3 + 4H,0

J OdzOdzdIsqd yj M&E s2 ftcOCIsd ¢ j dmf tsd
sy j dzr » BIIsOdzdztces tsBEOL SO 9 Ol BOMSt

Na,CrO, + Pb(NQ), - PbCrQ®+ 2NaNG

N4 dzlsr 2
Na,CrO, + 2AgNG; - Ag,CrO®+ 2NaNG
¢ dtcf  tpdath) dz" 2
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Il dsdzsedyj M Ow tsdzr R tetsd3O

Micts a3 tsls dets fipddisdipy dzdz” d3 + dzj o34 dzls O d3. S
JetcOjls 90ydzzs tetsdr o ftetsyjmmj oBjlsC
f® dHdBs B, fpewiLr e Odedy ek dzd dz0
Bj BBteOdz. u LIsdd3 MtsekzOMkzjlshmy Il
TEesBRO o M otttk Hhsds ¢k §tods
BB3sdzr L s Mdzdy O s fted o9 HJ dzdd

vsSMdud MEsy wi2MmMsoady

{ OMmlse sted d3" § mMsd Hddz] dzd v ntes kO W
Cdmdzslsr fsotcjyHOEIs MdzdL dMmisr j B t5dzfs
AtotsdBOIT d H-tosWONSE dcOali y HOO®KIs 1 €|
fsor hOsls ykefmlseadlsj dz@ detsfls (s ddzs G
Istsdz, Ylsts MBjHddzj dzdV ~teBO (VI ) B

J W OtedzOydd Mtsd HJdzj ded W AtesdBBO
tcj O j dzlstseo ddzd ddzH d € Ols tistdftdcoj HHj dbvj dA&]t¥ dzc
(i), it BoO, dzj S slstste’ 7 Btec Odzed Yd
Mmictsdiseo OV Mmd3j M , Crips B s h AWs dafjy dzk tc d tc
H,SOQ,0 Mitslsdesh jdedd 1:6: 2 (s dgOMMJ)
d fteddsj dgv jIsfiqw Hdzw & s v dzOBtstcOIststcd

[ ts dzd B Mglibdenfum)

] sldduydj Gl Stttk H&Y &sddsHj d
s Misjfjde v BECdMmdzj ded™v +6.
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I i dztse d wisiee O dzd B H | dzO
[sdzdBHjdz 9C s yOjlsw o HjMWwikCE

9ontHdIls 9o Mtsmils O WJted3d dzstso Ctsilstst
s mdzd Isp dzifndgtis Odetso dIsj dz’ der = ftesyj Mimtse
CMOdalsd dzsC MdHOL T, Oz HjedHEBSSCMdHOL T

ltedmbkzlsmise dj [s5 (V1) ) dzd stets ¢ j dat
M sMBdetsMmis: 8 [t (VI) OCyjtilkdtese Ols:
[5 (111). [c00(I088®BOSISHOs O HOdzj j
HsfisOoa dzws s h jfls: 1 dzjCltesdtsa, St
ej OCydd:

N, 1518%- HN=NH 1:18%- H,N-NH, 1:18%- 2NH;

s ) O dzls d dzts § fifidjHteg jOdzls | Eestews h d2
B jSdse (o yYOMmlsdzsfmisd, fkzteddaser 2 B dBj

s f) O dzls@p eH,0— "2 dESHBEPY D O  HOH dsls O +

[ Mdzd dBsyjooOw CdmdzslsO dzgj kM joOj
fMsdkd jj MSOfdde Oslsw o MkzMlsOs OF
fsHOGEKE. s O¢C dzj COlsmlis disdzae'd fzi dede') § @3t
B HdYyqdademMs 52 JwOsisdsy daj f§teddzd dzv® s

lteddgj dgj dzdj MtsjHddzj ded?2 dBsdzd B H j dz
14 SBlstster j Msd Hddzi dzd W Btsdzd B H j dzO

[Sdz{BH OIS OdEeaBdd MY(ENtH L Zj sfw € OS¢ G

tcj OCIkde dzO WisMW ste:dzy P dalstitce(didiism l<ChptsiatsRd

¢ dMmdtsls ' | SBtOL Iz Isfw 3 j dzlsT 2

s dzd Cilbjtol sddi MYt ds Bt tod & ez bats

(NH,)3[P(M012040)]3 2H0.
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| s oty @) dzidef v MOBSY SHE IS

1.1 yYyJ &3 tshmtse j dzdesmis! Mls tc 5 jtadsdiss o o CGodsjsck
AtesdBO d disdzd B Hj dz2O?

2.80¢dJ Misjqjdd ©&dMmdzd ddY oL d3sy dz |
ntesdBO d ddisdzd B Hj dz2O?

3.5 0C dL d3j dgv ¢ IsEifiydztCodds) dits Isiglptsts 2 Miso © o
AtesdazsO (L), (L1 1), (VI)?

4. [ B windzd Is J , fsyj 3z o ©OMeo o BO ME

(1'1'1) MejHO CdMdzOwv? vyt ftsdL 2
bojdduydls! Ht12?

5.vylsts ftetsdL 52 HjIs CrG htzd O Pllso 8tc ff KHC
tOMise steOd3, M ElHBriely PB N0, @ )s de SO0~
dsdz H(,? 10 dh dlisy FteOo dzj dzd W j e
Csi WWdyudj dzlst , o My & dizj € v sdigidsE s @ ©a
6.1 00 dh dlsj ktOoadsj dzedv tjOSyd2, (tod
sfqkzh jfmlsedls! fdjHEshd] ftoj otcOn j dad ™
Cr(SQy)s- Cr(OH)y- NaCrOs- NaCrO- Cr(OH)- [Cr(OH)y - Cr(OH)
.ffdhdlsy t©jOCyde tsBdzOtelzl ) dedv { fipteisH
fjtedts?2 CdMmdslsr d §jtesSMdHO o HE
tcj OCydd; Bi wWhdedIlsj: Hd&Y YJjets HIBBC
8.Yylsts dzOL'" 90jlsfv Rttt ts?2 fmdj M s 2?2
9.] yYjdk Mmissdl Bdtsdsedyj M OY it dz
10s O¢ tBi wWihded s ©ts%fyd dets ffE 1tc tshOisdgo ?
11 OCtsj Jtodd3j dzgj dedy deORtHW IS ~ GEWOE'
ftcOCIsdSj d YOttkOdzOdzdL j ?
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dC dzj d3j dzlsT VI 1 ctkf{q"

S -ddzj d3j dzglsOds VI | Gtz f-"Mntsls dsty figwdsg fry»
Tc, tcj dRR2 L dzj Bjdals 107 (OHIBOS IS
f sdziz yjiogdgrd@j dals) . 1 dzv dedm R OwOSIsj tcdzO
9 Odzj dzls dzts ¢ B)Piydzs W sscd3’ (A Isda  { dzj d3j dzls s ¢
fplsd 4 dd tsCdmdj ddvy +2, +3, +4, +6,
sCdmdzj dzgdw HdzW BOte OdzyO + 2, + 4 + €
EmBtgde sils! MmMtsjuddajdd?2 M or Mmhj2 Ml
ftod kojddyjddd fsteW"HCtSoBEt dasd3j te®
B ded 4 Mddz dr § ECdMmddlsj dzd, udB ] td

[ Ot ¢ OManganufm)

utsjHddzj dzedv BOEOdzyO (I 1)
[ Qe Odzyk (1 1) Mmotslse j§nkdl | Gtlytstds
) o SH dz' n tcOMmMlso sStcOn sBOLEZjIs sC 1
sCteOh j dedz 2 ) tctsL s 2 yoe jls, s O¢
C tod fls O dzdzts G d Hal BHEO, MINGIQ)REH,O, O IsOC Y j
I sdz hddzllse s Mtsdzj 2 ROwLEOdzyO (| 1)
[ Odzste @il 5 Mn S,3 MbPOR © bOSYj] cd
BOt e OdzyM(OH), | )S BSlstster 2 WodzW j sfqw s fdats:
Cdfdztsls OB :
Mn(OH), + 2HCI- 2H,0 + MnCh
MnN(OH)Ldzj ¢ S ts5 S dMdw jlsw CdMistttHEAR o
2Mn(OH), + O, + H,0 - 2Mn(OH),,
fted {Istsd3 5B tcBM@HIMREM),- BMn@+ 2H,0
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s jHddzj dzdw Mn (1 1) ftosweodwsels ot
mMddz2 datsh j dzsydets?2 MtejH] CdMmdzj dedj dHJ
Ljdzjdzr 2 vyojls, O-twt Sz dzciPeEOHss o |
Wdtsdzj sso ks tCOME k:

3MnSQ, +2KCIO; + 12KOH yily- 3KoMNnO,4 + 2KCI + 3K,SO, + 6H,O
2MnSQ,+ 5PbQ + 6HNO; %-  2HMNnO,+ 3Pb(NQ),+2PbSQ+2H,0
t4O0Sydw fm HdsCMdHBsR Mo ddyoO dmy:
Msj Hddzj dzgd 211).3Otcc Odzy O (
sOyjMmlse j dzdzOW toj OCUYIPYw dzO dtsdz dzZOtc G
MNSQ,+ N&S- MnSZ+ NaSOy
Isj dzj fpdz 2

utsjHddzj dzedv BOEOdzyO (1 V)

4 8J HJdzj ded W BOtec Odzy© (| V) dzj z Ml
HgBEMdHO @GO OHRBO OMIt BIsj tcdzr 2 EMJdH.
sCMdHE Ml ecjOsng e Ojlisle ) zOMNO,S d fipdziddd O
zOL " 9 O Isfw B3O dzc O dzd Is O d3( . J tcOMmlso s
BOdzc Odzd Is ' BOzsEzMmists2 ydoe r . v. €. )
ftesdd )y zissydazs dgds'y f J szlz &y jnlzj e3ds'
otsMMmMisOdatse dIsj dzj d3. 1 tddn dasus @dizdts Hsd2 figlg a1 g
sCdmdzd s j dz' :

MnO, + 4HCI Y MnCl,+CLy H,02

2MnO, + 2H,SO, Y MnSO, + O,y  H,02

] 6y OSydwa fm  Mddz dz" &3 5 d Mdzd Lk
otsmmlsOdetso dlsj d&zw, fted L Istsdz o € dMmdzts2
o h j dzts y dztxi20 dbpte)jdeQils ©
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2MnO, + 3PbO, + 6HNO; ws%-  2HMNO, + 3Pb(NQ), + 2H,0
3MnO, + KCIO3 + 6KOH ws%-  3K,MnO, + KCI + 3H,0

utsjHddzi dzdv MO LG OdzyO (

Clsd Mtj Hddzj ded W dzj EMmlsts2 ydoer ,- dzO
BOdze OdzOIs ' . LMIsts2 Yyd oftpdnlds ' ts ls3O zg O Gz QP & ¢ ¢
Mddz' detsh j dzsydzr = tOMmMlso tsteOr tsdad dzOd Bt
MtcjH] BT Mstets HdMitesf stcydsdzdtclzs Is:

3K,MnOs+ 2H,0Y  RMnO,4 + MnO,Z + KOH

lted 1 Istsd3 L jdzj dzOv tsCttOMEO fjto]nts
Blzter 2 tMOHte. [MtseMigdzEH jzls ¢ § € ¢ fgtzis 2
3Ko,MnO4 + 4CH;COOH- 2KMnO,4 + MNO,® + 4CH;COOK + 2H,0

J Cdmdzs?2 MtejH] o HtodmizlsmMlsoedd o
mMddz dz | BSCdmdzdisj dzd, otMmMmlsOdOse dzde O

Ko-MnO4+ HNO, + H,SO, Y M n@+ HNO3; + K,SO, + H,O

}ted omHQRdpsedd M Mmddz dz" i3d =< dMmdzd
f j 3O dz¢ OdzOIs " :

2KoMnQO, + Cl, - 2KMnO,4 + 2KC

a8 jHddz] dzdwv BOtLEeOdzyO (VI 1)
ltesdLoBHd §| dBOteOdzy® (VI 1) dL o j
1l sdzt hddzilse ts f J tedzOdzc OdzOIs s 9 n B (s
dtcOo dzd Is | dz' dzlyls dstistevyddsmWic Off | tc d30 dzc O dzO Is '
yJLrdqw. 1 jtod3Odzc OdzOIls dtsdz dqdzj JIs Isj st
~n OtcOC Is | tc ddOd WG BfsdeOWY sSCKOME-Gnd dz? gzte g3
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sCdmdzd s j dzd . R n sCdmdzd s dz¢ dzOW My sf
Mty HT :

MnO, + 8H" + 56 Y Mn** + 4H,0; rA = J+1,51
MnO, + 2H,0 + 3¢ Y MnO,®+ Qq ; (A = J+0, 60
MnO; +€ Y MnJ ,/ + 4H,0; (A = J+0, 56

RL L d&Oyj dzd?2 fls Odzv O lisdgh O daoddisiic
fslsj gy Odzse o dHdzs, ylsts § j tcdkOdz¢ OdzOLk
o Cdmds?2 M Hj.

led ©OBBl] M ©OMlse stcOBd 4 izp 6D dets

fsdkddls! , ylkts ftd §sfOHOddd dO ¢ YL
Clsster j] EHOdYE sfw  fdjMm' ¥ fkd Wdlsc
Cdfdzsls', ftod ‘s SBEOLEZjlMY BjMys

4KMNnO4+ 2H,0 Y 4MnO,®+ 30,y KOH4
MnO, + 4HCI + 2Na,SO; Y MnS,0¢ + 4NaCl+ 2H,0

ldesdzsedyy Mm¢ OV  tctsdz BOe OdzyO (

[OcOdzjy “odvW jlsimw o0ydr &8 BJSEj dz
BOLEcOdzy® o GecOddL Bj ftedosHdls ¢
Hi GJda tOydv fyjdagydefcedstoso d fJtosdmnSHd
dmMStdodzj dedj S Bdzj ydesmilsj?2 d Hlkzed]
fsded y O Ismw MtsH J tey Odzd § CGO®OC IstsL Od3C
sBtcOLEZjIs Ctif dzg ¢ M m BJ dzC Oz3d , dzlz €
Clsd Csdi3f dzj € M 9 nBHW I tcdg] dis®ls @ 0z0 LdE
sdzddzt MlsjtOL ", fdtokzo OS Otcs S fa d3gzaes '
COOd&dL disks h d2 ftoj oteOn j dod j OB ¢ daded(dz®
9 ntsHWHh j2 9 MsMmils 09 B j-dZk jstB d3j dzis 5 d td2
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sBOL zj Ismw ) 14 ud ded, zyOmls etdagjolsd . o
f Otec Odzj y EyOmlselzjlIs ) sOCd3 X dL dzj

OCCEdRBEdf ydif j toj dats fn 1 dzj ecdd . J ts t
BdaddBduyuj MSdds OCSCERBzYIststetsdz d f j to
mMdmilsj d3" d U A d dr A, Cslsste’ j ) C

C sy dzj S fdz A d dzs o R [i OB Mz § j toj
WishW Olsdets? ctezffr By dts ftej HMlsOo dls!

—Mn__

Mn -
o o— "o o T

P (P (PN (EPSPRCS S SN STy
T ]

I fetsyjmhj ¢ dHEsids L OM[dng] i dzy j Is f
ssd "5 Stdzdujmise St wEEn | il damyjj
B Ctso. [OcOdjy bMdddesOjls Hj2is
d gk dzd 20, © OSyj Hj2Mmbsodj Wjtdjd
Cioso jlsotte] dzd V. wlkltydOW f 5lsFj pddes il
5dzO fddshls: ¢ kHGs dzj lso tsov jjls fiywj deiste
bisltejodvjls o fdhk. itd hj sfmjcet d
BsteCtsod, CtOmdts?2 MmejSdy, §jujdd,

J 4 $OteMmise jdedz" §| Ht6j f OtcOIsT

Kalii permanganas KMnO,) -SOdzdw  j e 3O dzG O dzOIs .
COSC OdsdMiflsdsS Hd&v fdshns Odzld O didedr
G tstc dzO; Hdzv ftesd3" a Odzd?2 dBwBsyjotsets ikt
tc O da, ByBsEseorn sty jdd?2 Styd; H oz
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slstcOQo dzj dgdw 7 i dj &3, Bs W d dzts d3; ydod
bCEMO L dgj 2.

[ dudBdets HJAWigeeHg OdMnd@O ) OC yd d:

AKMNO4+ 2H,0 Y 4MnO®+ 30,y KOH4

[BtoOLEZs M dHLMywC OMhO®Ojls oawykzhjj, tc
ftedydecOrhjj Hi2Mmlsedy, © of HJdwseH"
OdzZsd B S totsBdzr d3 d HjLtSHBStedtelkzs h dd3 HJ 2
BJL ©SBKOLtSoOddwY fbkL't! C59, f ds@ Ids@s df3
Bsy dzes s 9tHdI! o cdzEesCdj tOder f§teod

ssCMdud MEsy Hi2Mbseady My HJded ded

R L Msd Hddzi dzd 2 BOtec Odzy© dzOJd B tsdzj
f Jtcd3Odzc OdzOIsf .o L OKMIs® J 2 Misa kzj Is n t
CERBf sdz] dzlsORRd S dzj ss¢ IsC Odzj 2.

l1ted 1 Istsd3 tsadzizde ©ff fisl® gzOH & 5 ldtD 2 3]
sy tej H! SOy dBSYJIls 9L O0ddBsH]2MIsetse
f J cdzOdzc O dzOIs O dzd o ozlz Is tc ¢ dzOL dzOyO¢¥ Is
NaoS0:( 1) ddzdf jet@Od)Sipdsc® o sSHStesSHO ) ECf
1)8KMNO,4+7H,S0O, +5N3S,05 Y 8MnSO, +5Na,S0O, +4K,S0O, +7H,0
2)2KMNnO,+5H,0,+6CH;COOHY 2Mn(CH;COO)+2CH,COOK+8H,0+50;

lteddzd dzgj dzdj MtsjHddzj dzgd?2 dBOtec Odzy O
] jtod3Odzc OdzOIls C Odzdw ftoeddzj dgv j Isfqw o

W OtedsOyjoalsdyj M sd3 OdzOdzd L § H dzw ¢ s

ojhjMmlse d Jjdalg COtemlfacj f OtcOlstso

o smMmisOdetse dIsj dz¢ dzr d&3q Mo 2 Miseo O3],
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fJtedsOdzc OdzOIstsdzj Isted 4 2 . 1 J tled3OdzG OdzOIs 5«
Bdarddi3d ydi MStsdz OdOdzdL j HEW GfftejH] &
z tcts o daW BEYJd 9 52 Cdmdzsisr 9 Qe ts 9 C
o LlJORtsSH J 2 Miso 59 Ols fn Stec Oded ud MS d d3d
BJCtesetse dMftsd LEzjlkmhw o WOottdkzOydd
OBHI, otH'" dzdh jdedets? Bj&ZEBSOT 7 o jh j

I sftcoiy oy dzji detf v MO B SHE SIS

1.1 0fdhdlsj + dzjSlstesdzdzzs W tst€ dflg dzldn IsQ@ l4f 13
sCdMmdzj dzedw tsdz Bsy jls fteswodvlis: , €O

2.1 00dhdlsj +dzjSltetsdedz’ j] Witedgzd o]
dsdzso BOtT Mddyy@n™". MpS Oy dlsj Isdf dn
sBtsdzsyYs d.

3.1 odH] SOCK2 Codifdj s yHdsday:’
cOMlseo steOR? t OfMmdisslstedlsj cdHtetsddL
feslstsddlsdyj MSts2 Isjtstedd Cdhmdsls d
fed Hr do&j ¥ ls teOMmlisly sAded thds@aff fiyichdz'l dz')

4. s OC 82 ROOSIsjt desdl cdHisSMdH o
dzj 65 R@EDCYjstaj Bz RO otSLHEZR] ©d
s5CtEOMSEZ? 10fdhdlsj Mstslke jlsflseozs h jj

5. ) COCts2 ftejHy MjHddzj dzedw  BOtec C
BOdze OdzOlstso, O © GCOCB2 HEts fjtcd3Oda
fMstslse jsfiseze h da toj OCyd?2.

6. ffdhdlsjy SOuj BBygtzdztz® thtsdz BOE OdzyC

7.50Ct5) MtsjHddsj dzdj BOtecOdzyO® (1 V) d
btcOo dzj dzdV toj OCyd2, W socdzw § Isfgtste ¢ d fif
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o mMmMisOdztse dIsJ dzj d3? { Bl winded Is 4 -f tod -
osmMmlsOdzso dlsj dz' dzs?2 Ho 52 Mise j dzdzsMis ( .
8.1 C0OCB2 Mty HiB) &3BdzdifDRAIE'BZO dz! dzlz s [ fr
COCts?2 fMmtej HJ sded HIMftetsy stoydtsdad te
ftoswodzwels Istsdzr €5 tsCdMmdzdlsj dz! dz" j e
9.100dhdlsy EZtwOoadej dzdWw tj OCyd?2 oL Odd
FCMmMEmdzes?2 CdMdzslsts?2, M - dztodzts? o tSH ¢t
10 cdo jHdIsy EZtcOodpw®d?Is jgotg PCdRdnr ¢
Mots2Mlsea O f jtedsOdzc OdzOIstse o C dMmdzts?2,
l C0OCt?2 MejH] tded o' Oy j dz@ dzOdB B¢C
11) sy 3z woOmlseaster d CtodMmlsOdzdzr  j tod3t
ZzO0 Cykz ®BtOLEZ®EIS BERZt" j g wlydBs?
sBtcOBBISOIs! fwlsdzO, Ylstse T ts dzd i
Motslse jlsMisoeze h dj EteOodzj dedw toj OC yd =
12 dhdlsj Bdtdzsedyj ME kzs tc ts dz! BOtc G
Wjttd3j dzlsts o d o MeMmMisOo co¢dn ) C
wodzws hdamw OCCEkBzdzwIststesdy d fsftecj dat
13 © €0CB2 "dddyjmits?2 tj OCydd tsmdatse
COdzdw o COyjMmkej OdzZsdmifisdyj MEtsct
14y Oy dh dlsj BkEttOodzgjdedy twWjOSydd dzO ¢t
KMnOso GCOyjMmlse] OdsdHBISO fted BlsteO9
151 sy 3z fted BlstcOo dzj dzfigy o t€d@AUdEddzq |
ZOL dzOYy0Os Is Is d ts figflonf! WiQjlste tscz@nstaid Vo ts-H s to
CdMmdzs2? Mtej H J
160 0f dh dls g ztcOo dzj dzd v tej OC yd?2 ftcd
g j Misedls! MmdzjHks"dj ftejottOnjdedW:
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MnSQO, - Mn(OH),- MnO,- K,MnO,;- KMnO,

dC dzj B Wb G tolztf f r

VIl debztf § @ o € dzs yDjj dswals ‘dzj o3 j: dgly twtaj (Eelk
C tsB O@@n),lslzd ¢ jIND! tc iz Is j (Rd) e 5 H (RR), f O dzazG@RdY[ 2
sMB3EB). dted HI) Y § czOlsPOzk sd 1 dzd B dzls™ 5B tG
fsetsyds » YssHekyfr; o foHEkyf O~
OO thtetsW o cdzv jIsfqw ©  dgjdz h j2  flsjd
ZORsHWh dafmMw o GHdsH §jtedsH, .

1 51 Issd3dzj dgj dzls T VIl Gtolzd ff r i tcd dz
d &34 2Mlse Odz:  MJ BICO,NEY 5 d) ndzf3d @ M &,
Rh, Pd, Os, Ilr, Pt). ¢ djt$dtstipdeew
Ldzj 3j delstse VI Il ctkzffr d.(ejpfdsecs §jts

sOC odHdzes dL VW B@ddg dzlsdz] Bk gt o
ftcjor hOls! sy 6 Gtz " ; SHd&OC 5,
ftoswodwsls Istsd Ct5 tkilsjdd?2 d tshdd?
CHzslsdey 2 R OtOCjtd & difisd dis &S O do (
tej Odzd L i@ fyls jdted yj MSdn ftejfwisflso d2 .

g4 jd@gg2Mlseats ¥ jdzjL O

[ dzvw -1 dtj di3j dzlsts o My &3 2 Mlse O Y4 dzjL O
sCdMmdzj dedw +2, +3; HEY NjdzjLO Ctotsd
WitctectRzOOdg) Isdzj sOdzdzOd3 f Odzs 3Oz dets o f
Mo s2 Milsea O3 .
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e jHddz dzdwY Y JjdzjLO (1 1)

rjdzjLk Mbklse jlslsokjls dtsdz °fiflp € ts
dzj L Oo j ot ez tiso dzj d3, C Glststc’r 2 o o tsHd
OCoOCdiY dzj S, € icQhdzj diatz2?2 tais s g jtord dDtgz |
CGdHtesdzd L Iz:

[Fe(H0)el2™" + H:O0 == [FeOH(H,0)s]" + HsO"

rjdzjLilp (Mtstslse jlsMlsokjls s das ods 2
ojhjMmMsets Bj dzsets Yo jlsO, tHAdOC ftod
NddzjLoO (11) hjdztsy'® ajifipeBils IshHP.H
SHdsotcj d3gj dedets tsBtcOL 28 Isfpw tshdatse dzr j
NidziLo (11) djctts tsCdhmdvjlsmy ¢ dfds

AFg(OH), + O, + 2H,0 - 4FgOH);

RL MtiHddzided?2 Y jdzjLr O (I 1) L OMdE
fMd YOO YjdimHO® (Mlj)z F@&8H) CEklsEt
tOfMlseo steOn CdMdy jkmy HE fMdd X jdjt

AFeSQ+ 2H,0+ 0,- 4FeOHSQ

) sl ks ttOfmbotster Mdj?2 NjdiLO
L OtcOdzj J .

Isdzijj bEffss2ydet yjdjiLrts (1) o
CjCMOGdHEOl fkd ¥ OKND,).PASABEGHG®. 3 j dzj L

RL CtdfdjShdr 2 MtjHddzj dzd?2 X J dzjL
i dzsOw € totsed fHOMO szt Y j to tefF&(CNE]I |
ded stetstf ez id+H ff jodaslOadWO dzs dzd Istets L o dzt j to te
Na[FeENO(CN)Y , dMmyisd Lkjdk 2 ¢ OfFH tedzOls
Msd Hddz) ded v, ety @0 djo SsHsds yd mdzj
ftcj f OtcOIs T ( dgdzts G d § dL tej OC yd?2 B dzd
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l . p.jdzdStser d3) . g Gli HY dgjvdecfow ¥ BE|w o M
E _. =+0,77]
Fe/ée2+

10FeSQ +2KMnO,4 +8H,S0O, -  5Fe(SOy)3 +2MNSO+K ,SO4+8H,0

ClsO twj OS¢ ydqw dmyftsd L kzjlsmw Hdv ¢
FeSQ. t 4 OCIsdo 53 H dzw sB dz@Qlclz ) j dad e dzw
Gl EMOydqodzst jtetcOIls (11 1) COdzdw (¢ tcOm

3FeSQ + 2K;3[Fe(CN)] - Fe[Fe(CNX], + 3K,SO,

I 74§ OHOJIs MmdJlsite dzetApienr ]ty ¢ MiPdydddo dzts W |

(11 1) YyjdkiLo (11). tOmMkeottd ks Vst
W iste Bz 20 KEed jFeeff NG Odzs ¥ j tote®Ils (I 1 1)
e jHddzj dedw N JdzjLO (1 11)

rjdzjLrk (111) Mmotlse jlsfise &z lodzpsdz f

cOflso stcOR BEOLES N2 ddz )¢ Moo¢
s5CtcOh j dzdz’ 2 -Wed sdzjdd meafzts? Yo jls. { HdzO¢
cdHtesdzdL O ttOMmlse ster Mdzj 2 NjdjL o (I
[Fe(H0)l]” + H,O0 == [FEOH(H0)s]*" + H30"
 dzv ff sH QoHdigjtdddv. 5 dzj sB~SHJ BB ML HOIS!
1 dHEeBSCMdH Y ddzdL O (I3 1 ¥ OC o M ydslcn
fMzh dmsekzjls; yoOmkts JjhBz fdfdmecsOny
sCMdH X J dzj L-OH; @zt IddV ) i e@Misds s’ 9 BkteOo9
Hsf zmME O smw dzO § d @Y. jFe(CHE teQigWdis Is j to J
BHA&EZOSCE o Codyj dzZstcdietso Odedz' 7 tOMlso ste
Yyomilsd ydzts:
Fe(OH)+ 3KOH - Kj[Fe(OH)]
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[dtséedj Mmtsdd NjdjLO (l1I11) Atth
cOMmlso stetse CtodMmlsOdzdzdL ¥ Isfqw  a36HO] H j
Fe(NQ)s3 9H,0; Fe(ClIQ)210H,0. wutsjHddzj dedw 3 j dzj L C
s5CdMmddlsj dv i3, § 51 lstdlz - ds ipk)jlsCOuiEstaf Isdi
f sazzydls! Mmtsj HJ ddgidedvn Oyddlsdipve:© (11 1)

2FeCL+ H,S- 2FeCh+ 2HCI + B

2FeCh + 2KI - 2FeCh + 2KCl + I,

[HdzOC 5 o dzje) lsitg O disdpslRs FgSs dzz ydls!
2FeCl + 3(NH,),S- FeS®+ 6NH,CI

v yjdiLo (111) nOtOCIsj todzs s
Codisf dzj SMse - igd-Bupd Bdgd® 1 ls-Ft6 O 3
[BOL 58 Odad-§ tc EffaleocOe S s dzj S MO M du
dMmtf sdz' dzz ® s AeQtclzy j ded W disdztse ¥ jdzjL O

FE" + BNCS == [FENCS)¢*

ltcd HtsBOoadzjdzedd € dL BlIsdtydOdzOIs dzts
ddzd WM stedzs?2 Cdmdztslsr dzOB dzs H O IsTw
GjLIzdz IsOIs] BBKOLS OdedV BBdzj j 1 totsydh

[Fe(NCS)]® + 4F - [FeFy] + 6NCS

[Fe(NCS)]® + 2H;,PO,-  [Fe(PQ),]* + 6H" + BNCS

RL YydOdzdHdz 7 Ctsif dzj S Mise [re@NMes j
(CttOMmdzOY ¢ oy ¢ dgOWY Jd Bzt ) otcOls (1 1 1)
dsder NjdzjLO (11). 1jOMdupe s shiSPH 4
dsdzetse Fe(l 1 1) f GjSMOYydqOdetsy j totcOlsts
5B dzOtelzy § dzd W :

AFE”" + K[Fe(CN)] - Fe[Fe(CN)];®+ 12K
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T OHOjIs Mdded?2 BMOHBS B tedzd dzm$ 52
Coltstets?2 Kffel[dhg @BNYYydzO Islztedzs Iz dzdzj o t52

gtsHddzj dedw Y JdzjLO (VI)

RL MmMjHddzj dzgd?2 yJjdzj L OF jJ(edQIlsrd L 95jtd
f sz yosls ftd ECdmMdzi dzdd - dzstetsdyz Mz
Ctsdzyj delstctotso Odzgdets o5 tcOMlso tstcj & d Htets S
Fe,O; + 10NaOH + 3Gl- 2NaFe(, + 6NaCl + 5HO

A J t6tc Offsd dz! dz'fjdzdtisS dizd .

ldesdzscedyy M OV e tsdz NddzjLO d Jj@G

ANz d2C ydd YJddzjLO o ydoer a stc G Odzd
tcOL degstsBtcOL dzr . |1 Bted Oded t5d3jc vjj ddAg a JOF, C
70% MmMtsmMtej HslssYJ dzts o 1 tod Is2tdgfd; s ©9
sMisOdz! dz' = BCOdMOBBH J Iz O BswE" 2 tLOYJL
MdsOodzw jIs 15 & jdzjL O, dL daedm Btea
Licdlstesydls©On dORtsHdIsMWw o odH] -9 dzizl
GJ Bsc dzsB d dzO0 ., 9 | flj alysc dAs§ Mz @D Is B j dz€ 59
Gdaztse ddz (| dz) JM§ zdfjeyipEljdedny ¢ Ldg.z§ §z22 H
Coltets? ftodmatsHdIlsMw 4% BOMMr 6 j BSGEC
nd ZOIsdzr 2 CBdi3fdzj S yjdzjLO (1 1) M




AndLdtsdsedyj s Ow Wz deS ydw Gj BSGE
M shsB desMisd ©BEOd Bs tMptej dzePdsls: G f
ZzjeSdn ¢ Is¢ Odzv d3:

HbFE€* + O, == [HbF€&']x0,

| J BeecdizcBddz sy jIs oL OJdBBHJ2Miso tso C
(1), GBtOLEWY Bodjj ftoyd 2 Co&fdjS

HbF&* + CO == [HbF&]xCO

rdzv ks " J ded W tc O o dassm o ' d3ts o dig e jisc
f Oteyd Odz! detsj] HOodzjdedj CIdMkzstosHO. ol
ydlsntsd , Colbtster j MHjtey Ol X jdjL
COOOLO d §jsSMdHOLO. sOO&OL O
COsOdzdL dez®: ©OMT OH H

2H,0, S2E°¢ & + O
d fteifwismise j KO, dz@Ctdstfsdlini' 3 s CHOL T 9 O Is
Hi2Mlsad) dz0 Ctsdsftsdzj delsr Cdzjlsts¢. 1
WEdS yds, dzs Hj2Mbokjls L dOydlk jcdL ds
1 JHBMISOISE Y jdzjL O 9o tstec OdedL d3j dzO
N fzj L sitsH J oy O d A W ted3dd dzlstse Yls ts
L OB tsdzj aQ@dfdsn tots Bdzts 2 Odaj d3d d .

s sCMdydzsmis: HyjdzjL O d Jets MtsjH(
RLB' Issydz j Ctsdzd My g O Misypjzdzjls. OB t
MotsBBHO = wGOHJS OEE Oldad € fgd ydz" = H dzw

Vtedad3d dgj dzdd 4 dzjL O ) ydudipsd Hddz
Ferrum reductum (Fe)-y J dzj L 5 o sMiils Odzts 9 dzj dzdzts
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Ferrous sulfate, Ferri (Il) sulfas (FeSQ37H,0) - % J dzj(ll) ©
mMkzdz. W Ols

l1tcj f OtcOls Y4 dziL © ftod d3d dzv ¢ Is
(ddzijLsHiWdydlsdz ») Odzj BJWr.

}edd3d dzgj ded 4 o W OLBOYdd

rddzj L sOBBsdzdj o’ § & o @igor i Ols dzty {6 dizy
fteddsjdzwsls © COyjmlse,j tj OCIsdotse H&
dzj C OtcfMmilse jdzgdegsdz Mr 6 | GdHtesdzdL zj d&3"r -
liIsdr Mtsdzj 2 YjdzjLoO (111) f o tHdz o3
Yd tefdafdzy §| BCtOhdoOdzdy ddzd BMOHBE 1 Is

stsB Odz Is, CazaltdmjNtolug)

L CBBOd O d dSjdzv fwsdmatsHdls
fsHiztesodzv, (i lssdiz dn orf Mh OW flsj
NddjLO. dBiHdd dzedv fts Mlsjfjda ¥ 5
ZOdetsdzi § Isd§fdqudzO Misj gzpzs, ts§ d 1§ dailztzd
ftsj Hddzj ded W A Msmils sw dzd j U s i ts )
fMlsOBddzdL ez j sfw .

J o sH dz A tc Oflsdp s OBEN Chlsokzjls o
OC 9 0S¢ iy dzj HOJFE o tc § LCDa( T H2L,O)]“T -Ni j(cH dzr 2 .
cOfmlso stetse Msdzj 2 Co (1 1) dr .NiCd(t QH)
sBOLEZjIs Ho J -difdHdgjWedis O d diesL so 5G s
BsHdW dSOydwy (odzyOjlsmw ftcd HJ2Mlso
nsdzsHEZz; ftod dzOdtgjtcg Odedidff Ist ®( [ioB)L S0 Iz 8
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[JH®RZOCts dzj Stslststc’zjcd ©ptisstdr  H(el ) My
Mzt ¢ BCttOMCEZ dd&3j Jls BMdatso dzOwW M dz!

2C0oSQ + 2NaOH- (CoOH),SO® + NapSOy

sslststc OW ftcd ZOGctcj o Odedd ftsHo oG
ftcj otcOh Ow M o LetsLBor 2 dwts( [1)

(CoOH)SO, + 2H,0%:%- 2Co (OHY® + H,SO,

JJHtesCMdH CBOd IsO j( | tz) ¢ Sots htg Cdzfsfr
CdmMbzstesHEdR 9 BLHERO HB YJjtedzsets GdHTe

4C0(OH)(g + Oyg +2H,O - 4Co(OH}®

J]dJHtetsS MdH C 8 MdzOB® EOIdsW Isls j tc dzats §
tcOMmlseo stew j Ismw 9 tyjde SCtdayj dzlstcdtetse

Co(OH)yg + 2NaOHy:%:- Nay[Co(OH),]

1drtestimdn dzd&gazv (1 1) o sisdzdydd
dzsmdls thdss dts?2 -~ OttOCIsjte, © dqLB'" IS¢ j

R L mMsd Hddzj dzd 2 CsBOdz IO (111)
GdqHtesSCMdH" . Rr BdZEYyOEIls H@mists ©&id
hj dizsydets? ftzg e s SO t)dgds fujdd3 H(teC )

2Ni(OH)yeg + 2NaOH + Bg -  2Ni(OH)s® + 2NaBr

stsdzd M Oded-HzBEAMSCHMiAstetsH dz" = §¢ dMdz
ded G Jddz2 (11 1) dzgj tSBWEOL IZB IS.

ANi(OH); + 4H,SO, - 4NiSO, + O, + 10H,0

Co(OH)g + 6HCI- 2CoCb + Cly= + 6H,0O

[ dzw CBOdz! IO (L1 1) ~n OtcOC Is j tcdzts
sCISOL Hiedyd MEdr SR dzj CMse o tslsdzd
sBtOLEjIs dzgj mlsts2yde " j Sl dzj € mdzr §
ydmdazsd 4. 10feddit, JL R4CONGHOHEAS s d
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Emss?2ydetsmisd MiOoadedds M Hots2dzr dzd 1y
CotstcHddzOydtsdede d3d MisjHddzj dzgdv s wts
CdiRf dzj SN )’ l[dCo¢ NHMOdZd s tcs5S 5B Odz! s OIsT
Na[CO(NO)e] , Ctltster 2 dMmftsd Lksls 81 d&2®dzO
sB dzOtelzy j dzad W Is . CENHBENOY] - dzj tOMiso stod d3 &
qj jls % jdzsks CtOMC k.

rdzv 5B dzOtelzy j ddws detbydzizo W a2 Istotso Oz
fMBOYd o O8 Is tcOfpldo siptsdsd ZOSOOd G o ¢ O
f ZOBj dzd Gt d&z€ d, , SELS @O jiburth @ ZLn jOd
yojl (L jdzj:dz t ddedsOdz0O)

2a N[ 3), + 2ZnSQ - 2C0ZNQ + [ ;= + 2SQ- + ANOy~

Il dsdzsedyj MO twsdzr CBOdZ SO (

) stceOdzdL o3y yYJjdzse jC O C BB Odzips 9 n
l dsOBBd,dz 1+ Ists B dBdsj Stec Oded yj ME wsd dzj Ss(dp
yd ¢ dzdyj ms ow MdMmisj B0 Colststesets S
fsteWdieddese, Is. j. @Gjdkz SCttsoad. s tsdif
lpwodw jlsmvwW, Bz utsCIsOt Hisdyj MSd2 ¢ sd
f sHtsSB s Mistetsj dzgdé G4 BG dzise d dz0O.

v. . sHdats dL Ctsfgls H dodzO o d Is Gedgd Hzj d
Y d O efdisHdz, o dl5,0dgfdz 9o Ps Is yd OdsS tsB OdzO dfs¢
odlsOBRdw nsHdls 9o MMmisOs W tedijidelstso
CtsW j tod3y dzls Odzd . J tc tgozg r f Qstebidgvig dsj dzi @ c
fjtoj desmydsc O d&wjlsdd dz' 7 ctkzftf. [BtO
GokzWdafdzw j smw Mmikh jMmise j dzde &5 OMY j € Istsd3
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CWj edilelgOMsolzjls SOCY | o §jtj dtsmi
Ne
HRACO™ ——= RCd" +H’

Lyomksekzw 9 1 Isdms By MNOR, GCBB O
By dz¢ s, ydwse d dddzi s @dgdaiz? 2 d & Bi 5 Jz diS
o dzd W dzd J 2O ftwsyjmm Ctotse jlso sigjodad V.
stccOdzdL i3] HtodoasHdls ¢ oL dad € detso j dzd
Ll Issls o dH Odzi B3dd tOLodo O Ismw 74N
tcOMls j dedtytH jley dIsfmw o tsyJ dz@ Hzj B [szdzE ©
otcj 3w ded C jdz¢ tslotHddzd dzj L dzOydlsj dz' «
fs MtcOodzj dzeds M N JjdziLBd d CtBOd IstscC
dzdSjdzr o edwBydINi o MmMsmsOs W jtedsj dzls
COOdzdL dtclzj Is CdHtesddIsdyj MS s tc O
SBto®OWwRR] j BB Hokr WdBdzj Cdz OBBJOCO d
stesdzgy btsets, o BYErilsOr dzO yr fdzvilsoOr
9 tcOyd sdzj sB dzOtclzy do O Isfyw dzOB Iz~ Odz
WEdeC ydd Cdzj ssydzr = d&3j d3B tc O dz.

vstsCMdyuyymMEssy HJ2Mlsoady SCtBOMZ IO

[ Odzdets] IstsCMd ydetsmisd CBOdZ sO d ¢
1 Jd E§BIstster § Qo lstster mMydlsot Is, Ylstsi C 5B
ftoddsd Mder 2 kS Mdydz 2 1 dzj dzd dels. [ HdzO6
Ists¢C mMd ydesmils! ded ¢ j dzv tsyj dz@ dzdL O d ¢
fizh jmMise z¥ IsSOIs ¢ BB Bdds d3j » Oded L 3", .
CBdzyd dzlstce Oy d ¥ .

-69-



ltcdd3j dgj dzdj MtsjHddzj dzgd?2 SCtsBOdz SO
Cyancobalamini 1 d Is Qoidudy OldzS ts B.O da©Odizt] jdztzw | Is fi
Hdzw dzj yddedw f JjtedzdydsL dets?2 Odzd d&3d d .

| sftcsiy oy deji detf v MO B SHGE SIS

1.] yj& smtsj ddshbl | S kit eyddyj &
L dzj i3 delstse VI Cekzffr, GZOR sHWh
ftoswodvelsmw o BSd hj2 fisjtfjdd,
fsHetkyfr ?

2.50Cdj 1 dzj d3j dalsT SBOL kYIS fj dgj 2
L dzj Stetsdedyr j] Wttdkd d5 Obtsdtw, ¢
dr oL Esydr, $0OCd) dL dedR EfMlsts2

3.50Cd] -fistefilsr j, Hows2dr j d St dj¢C
(I)?

4.1 odHj] COCEEt SEBfidSMO yjdjiLs
cOflso SOR? [ Ofidskedls] c¢dHEBdddL
fesksdkdsdyj MSs2 kjHgRdd Sdmdsks d t

5.1 8yYj Bz ©OMkotst’ Medj?2 NjdiLo (I
fesdmMisHdls o osHBS®E tOmMks sty M
Hj2fsodjd SdMdstsHO® oBLHERO? 10
cOMlsOo Isj CwLYWdyd,jdas' o5jssHBAE t

6.s0Cdj SHhdashdaso dz j § dovsoddipisjold ¢ d H
WidzjLO (11)?2 vjd @ejidiew ldshigws QS

7166d fodshd COCsEts tjOClksdos O &ty d
disdztse Fe(l 1) o tOmMkoattej? 1 0§dh dls)

8.1tdojHdIs LtcOo dzj dzd j OSyd2,
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osMmMmilsOdetso dlsj @ das gad)dno B Mis o

9.8s0¢6d] Mdzd BKOLEZJjJjIS YjdjLt (111)
Hos2dzr » d Ctdli3f dzj Cmdzr = Mtsdzj 2 . s OF
fsdzeydls! © otHdZ =~ W©WOMoatstcOn ] OF N
10s OCts2 R OtOCIsjtc desmdls cdHtesSCMdH
F®o dzj dzdv sd tej OS yd 2.

11) sy Bz dgj dz2 L w ftsdzEydls: dtsHdH Y j dzj
12 O dh dilsy EkZtOodzj dzd¥ HoOokm tj OCyd?2
sB dzOtelzy dls! dwsdzr Y JddzgL O (I 11).

13 yYyd &3 L OCdzt yojlsmw Bdsdzsedyd M Ow
14s0Cdj ftojf OtcOIlsT yjdzjLO f§todd3gj dgw & Isf
150 o dH] &O§d8 gHd n ©OMoBLOR MEhN
sOCkr BCttOMCEZ dd Jdj® Is?

16.) YyJ d@3 tsmtse j dzdzts s CdHEesCMdHO C 51
smdzso dzr | Mots2MmMlso © tsdz ftesweo dzw jIs?
17y j &3 Slsdzd yojlsmw edHtetsSCMdH dad € j dzvw  (
185 O¢ f sdzkz yO¢¥ IsC wed@de =€ dHIrl 1) d dzd € J
19y Ists ftesdLB2HJ IS, J Mdzd € cdHtesS Md
mMdtedzlze CdMmMzslskz? 1 0 dh dlsjy EktcOo dzj dac
200 yYyjd&3 LOCdz¢t yoOojlsmw Bdtdtscecdyj mMsoOow t
21l od tdkshd CO0CdnA tej OCyd?2 dBBts ¥ dats

ftcj otcOh j dzd W :
FeSQ- FeOHSQ- Fe(SOy)s- Ki[Fe(CN)]- KiFe(NCS)]?
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d-C dzj a3d dzlsr | Gz qr

S -ddzj d3j dzlsOdz | ctkzf fr-Cluy il ddp Bcls|
L SdzsAE. v. C. COYHT2 dL 1Isda 1 dzj d3d d
d-i dzj d3j delstsd3 o Mo wljddg s i tcthB dafts of SH i,
ZzOr tsH dIs+ Mw fs HJjowWlIs!H 1 dzj CSlstetsdzts o .
or etsHdzr @3 BCOLT 9 0Oj IsMmw -1fdpjtd]lsstdssidatyds H dats
mMemlsswdzedj. 11 Istsd3gz wdzv Cu, Ag,- Au
cOydw” o Odzj dzls-BE-Bp°(pletdns. . . . ( n

1 0 &duddzz + dzgj e dd dtsdzedL Oydd +Isd
o dzd W dzd J sCOLT 9081Ils 1+ WWjClIsrT 1 CteOdz] t
L dzj Clstesdetseo €& wHtelz. | to-d ddf &slc®lezlsol I8
¢ 1 dzd €lddefiddzj(Snstetsdztseo , f st Is@@gsked H gl Cdus
BExmls EyoOmlsoseo Ols! o BKOL B Odzdd ~ d d3
MM {Isddgj BB dzls™ { Iss?2 cwkffr §totswiRdw s s
+ 3. [ &zv &BJH dzOdeBdzj ] ~OOSCIS] tedzO
+ 3, Hdzw MmMjtejBtc® +1. Lists?2 ydo stin®G
5B Whd jIsmw 5§, uBdS o fitizl qOEEMY ("
ftojHh jMlsakze h jets -4 Odzada@H dfj dzls O | tc J
ftosded S desoj dgf C Stetsdza® ¢ WwWHwk +1Isd 1 &
dzi OCIsdodzr &3 B sSOEZOAG d Mistswils o 1 dzj €
f smdzy o.SHUMgSARO" jdzdy ~ddB3dud MEs2 OCI
sls d&jHd ¢ L sdztslslz  tsBi Widgw j Isfpw - 1+ W\
L dzj CStesdz® f SH-L dzjCtds@As dztso 4f Clsddz Y
¢ dzts dzdzts My Is ¢ d3j H d J d 1 dzj G Istectsdzdz
CsoOdzj dzlsdz" = Mo wrL j 2.
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[ 4 H Cuprum)

s Hddad dedv BIHG (1 1)

Risdz a3 H wslsdesmdlsmw ¢  dftdsdalrds tshy dajz ok
osHdr 7 t©OMsostOR BKOHOETS ©C BOT Sdzd
9 edzzets?2 yYoajl. (IO BCttOMSO -~ OwLOSLE
(11). RL Mmtsdzj 2 d3j Hd dJOjdoelss@ ' HjtgOla dif
BJH (1 1) BBBttOLEZsEMNd2 Mddedy SCtodmlsO.
B H! t©OLBOo dzj dedets? Mmjtodats?2 € dMmdztslss?
HNOs;d Hts. ) :

2Cu+ 2H,SO,+ O, + 8H,0- 2CuSO. 5H,0

J]JHESSCMdH &Eiwdrr @ IOH)O ] Gu (9 O HEHQH ¢ OIS
dL t©OMmlss Sctso fMtsdzj 2 &g Hd (1 1)
ZOctej o Odzedd dzjcSCts tOL &ZOG O  Ismw dzO0 vy
dZzOGtcj o Odzchfy Ouzf OPE dH OB o h j dzts ydats 2
ftojotcON Ojlsmw o N jdzlsr 2 & dHIRE figdHO HAs
s¢MdHO :BgHd (1)

RCOH +2Cu(OH) »%- RCOOH + 2C0HZ + H

2CUOH »#- CuOZ  HwO

lted oLOddsHj2Mlsoadd M cGdzs CtsL 52
ZzOctej o Odzdd HtesdmMrtsHdls HjMkSydwy o

Cu(OH) + GH1,0g %% Cu OHZ H@HC OOH + ¢

2CUOH v#- Cuw,0Z HwO

¢ tof UM dzr 2

J]JHtesSCMdH &BJH (1 1) dzjeits OMIso t

fl SBwOLSoOded j 5 7 j dzOlsdetsets S s dzj S MO
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H,C——OH HZC—O\ ?J—CHZ
Cu

iz(‘:—OH R H2C—4 \O—C‘:HZ

[ P mMlsea dj Ctsdzgyj dzlstcd tetso Odzdets e s tc Ofy
ftcdosHdls ¢ tBttOLtsoOdzdt IsjlstcOEedHtetsSE

Cu(OH)+ 2NaOH- Na[Cu(OH),]

lted Hy2Msoadd $Ctsdzyd delstcedtctso OdzdetsG 5
O3 Oydz" 2 -CHegotdz M Isj Istc O GBd3doeaej2H d
mMdded?2 vyojls:

Cu(OH) + 4NHz# H,0 -  [Cu(NHs3),](OH), + 4H,0

stststcH d d&zO\y d ts dzdzts | ydmdzs &jHd (1
v steyjdplt d Mdzj Hso Odzs Y dH OIsH CststeH
sCIsOL Hted yj ME s tcOMY sdztsy § dad J dzd @G !
tcOMf sz yhjEEdy jsfipd Z, COL T 9 OB Isfyw  dzC
dqsdz® &BjHd (1 1), ybt Ctdfdj ¢ mr sy d

v 5J HJdzj ded W B3d H] (11) W dzw 8 Isfpw
dzj S slststc’ j MsdHddzj dedw -algsmigls Ozt 9 §f Is |
f sz ydls! dzj dz# L w:

2CuSQ + 4Kl - 2Cul®+ |, + 2K,S0O,

2CuSQ + 4KCN- 2CUuCN + (CN) + 2K,SO,

#5j Hddzd ded™ d3dHd (1) dzgj 2flss2yder ;
sCMMdH &jHd (1), Cslstste” 2 ftod d3d dav J Is
Milsj § s dag@ .
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{ BdzOlzY J dzdJ Mty Hddaj ded? d3J H(

[ikbkyd] Modd ®&iHnd GSEotd o @wsle | df
d dzls | dzfig dsadadzts ts 2 ddzd L j dzj dz" 2 Yye jls. k
tcOMmilso stc ORBFHP P2 0 yb j dzts

ldesdztcedyy M Ow tsdzr d&3d HJ
[jH!Y wodzw jlsw dzjsBrtH®B 8 Bt
NJdLHgjW Isj dz desflsd Yy dotslsder =  tOMmlsj da
oo ydotlsdy = ®BjH!' (sumszfojls f fd
Yyomishdy §gd ¢ 0. 1 Jfsddtelzjsmv &jH! o
o jhjfMse] chodzsodtsets ®BSLEO. f sd &
stec Odzd L d3J Yyjdzse j C O dBdetsectssBicOL dzO:
bid dzjse®izj o scts HT ROdedv, bkmStstejddj
d Hts. RLO JMsdes BECtsdzs 25 d3d HY MESH J
[Mdetsodzr | BjH! MsH jtey O dj W jtodsj dalsr :
5CMdHOLOKR Gldshfdlsmy ISOCE2 o 0Oy dz 2
YdssoiesBsSMJHOELBSEEAY § OlsOdaff2 dick @
S Odzj o s5Et5 H' ROdzgdvY d GMEh jMisedvw jls
AH" +4 [ K MU +O,- 4 [ K M) + 2H,0
Rfdzj Hise Odzd W i3 EMlsOdzse dzj dats,  yls't
Bjd&zsC yjtlkzdsf zOL Bddz (A1) GzyOfmkakzjls
FE"+[£ 13CU]- [A 13Cu] + Fe”
SHdRsotej &3j dedets dHjls Htetsyj MM ©CdMdj da
( RH) n sSBiOL 5o Odzd j O3 Mo B SH dztstc OH
ftosHEZC sRIH+eRo smlsOdztso dzj dzad j € d Mdztste
O, +4H + 46 %1 , 2H,0
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s tctsdgis @ 5, A COsOdzdL dtelzjls o MmMmls
OoBHI, O LOCY] o' fftddv, il IstcOdmif tstels
®dHd d BBifMfjudeOjls "o jHjddj dL BT

[dnr ead3ifMmlsy M NjdjLsB detOjls ocC
[ jH! OCIsdodtclkzj i s @f YdiscsspEdtc A ctsy J
fd dzls jog=XE drisjs d dzO d34 H' o d3J Misj -fnd dadirdy L
ez C dzj s teslsj d detso I A to jCH djtffrisjotl fiflzdzd © G J
[BtoOL 59 Odzd j dzjt Usfitp@ siycdeds>dfj Is + dzgj tec &
Mddzlsj L O 6 j dzgsc dzsB d dz0O.

v 5§ Md Y dats ) Isdzd i) tsdgJHH]dzd

RLBMIssS &jH Itst¢MmMdyd d. utsjHJdd] da
9T LT 908 Ils Istsh daetslslz, tco slislz, f sdzts fy,
ddev @ sd s  fmj teH ] ydets?2 3" hPyr d HJGJ
fsyj <. lojH]jddJ 9 BtecOdzdL &3 Mk dzr W
9" L' 9 OJj0® dzjsdgdfe) d3tsy dzfodsL dzj IsOdz! dg d3 d M
sBl WhdzY § smw Is i d3, Yylksts d3gd H! sBtcOL Iz
Odz BB dzOIsr . stetd3j Ismdzty,ls dftsedsydakp H ¢
Odsd dzdz’ 3 OL slssdS1d B deCiadotf,f SRlsts o7 L ™ o
WJted3j dzlstse :

2H,N-R,-NH-CO-R;-SH+CU?* - (H,N-R,-NH-CO-R;-S),Cu + 2H*

[ 4 $OtMmise jdzdz" | (6] f OtOIsT

Cupri sulfas (CuSO25H,0) - d&sg Hd (| 1)) telhdg pzdzW Olls
9dHJ tcOMmMlso stets o m dBOmMMse 52 Hisdzj 2
FPtesdzsedd o COydimlsej Odzlsdmyfisdud m<
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Meibo ©. 1tcd GYBSEOS Styd Bj didB2Y i
tOfmlso s CuSO

2P+ 8CUSQ, + 8H,0 - Cuy(PQy), + 5Cu + 8H,SO,

Il T HjdwveshOwiw d&jH! BteOLEZjl dO f
fdzjdzeCz d LOMdhOjIs Stk s jcets ot
mMkdze W Ols 9o ot diCOA da@DUPdsrols ¢ OC too tsls dat

ltodd3sj dzgj dedj o W OtedBOYdd
CuSOo ntsHdls & MemlsOs Y dHSEMIsd A j dx
Hdzw CtdzdyjMmlse j dedesets BYtej Hj dzj dedv o 15

4 J toJ Brngantun)

[ dzW MdtclBKBO dzOdB sdzj J EMmiss?2 ydo ts
s mdzd ded W + 1. Rtsdz MJjwiB®O (1) d a3,
CsdeV d ¢ ztc Qay@fCels j o G 1Oz j Isyw Slsdzsmdlsj dz' d
CdHtcOIsOLH dS C ddz/ s dz! ) f s lsttdiiz SB
OCoOCtsd3f dzj € M d cdHtetsdig. 2 1§ tstaydsfigfls odx
BJMye jlsj dzr wlEJYON jIsj MsjHddzj dzedv
fMtsH j .oy Ols 5CteOh j dzdzr 2 d d&zd dzj cC s tsd
Ag.CrQy) . 1 tsdzr hdJdzinlsets Msdzj 2 MjtejBtcO
sBl Wdzy j Ismw C 89 Odzj dzls dzr 3 nOtcOCIsj to
Mtsd Hd dzj ded W ~ stcB  Is OQdztp H Wrsifrie'j B 8O MEsh)s
cdetcdHdL Oydd, Yls ts mMeslse jIsMisolzjIs
CtsteHd dzOyd sdzdzs a3z yd mazz 2. g5 HJdzj
mMojlsk, d&jclt ttOL zOG OsUsjfifyC fip to ] talg j B

-77-



2AgNO; B2 A g Z -+ 2N,

s tOMmMbsofmededdei dzdW 3 MJtejBLO ISlsdats
fjten dzsteOlg, AgdsteOls d Aghdd sxsdH  Ag F.
ftcOCIdujMStsj LdzOujdedj dBjjl dzdlstcOl
tcOMmMsotstejdedj s MjtcjBttO o Ctdayj delstod tofs

2Ag + 2HNO;- AgNO; + NO,— + H,0

1 BtcOls MjtejBtc® MzjHEjls SwOddls! o
e v dzS OF dL Isj gdetse s fylsj € dzO.

t Offso stod Bsfls! cEOdztsej dzgdHtse fjtej Bt
CMHdHE, Ykt Bl Widv j kv ko j dzd yj d
fpewLd. JOdsejddH’ Mjtis O €O f)S-jd3sc
B j dzfAGBr - j dzls s Odg's? €y jAdgldr 2 d 5 teOfls
Codzyj dzZstetotso Odzdzs oy 6 Oflso stej OBRBIOC O
AQCl( i 2NH2 H,O - [Ag(NH3),]Cl + 2H,0 - s dzdzts § tcOMls o ts
AgBr( i 2NH3H,0 - [Ag(NH3),]Br +H,0-y Ofls d ydztsj teOfls
Agl sy NH2H,Ol -dzj tcOflse stew j Isfypw .

WS Hddzj dzd v - B1Y Gl dedfOT g +P.79B

2AgNO; + CO + HO - 2Ag®+ CO + 2HNO;

2AgNO; + H,O, - 2Ag®+ O, + 2HNO;

RCOH+ 2[Ag(NH3),]OH - 2Ag®+ RCOOH+ H,O+ 4NH3—

l simdzj Hdzv W t6j OCydwvw dL o iz zOL § @C Oz O
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[BdzOtly jdzdj MjHddz dzd?2 MjtejBicO
{ OfmMlsestedd3" 4 Mtsi Hddaj dad Vv fipfjdgBdE]O o

ftfgz smlso dd OL slsdats?2 S dfdslsr B dr 2

MjittjBOwcOmsostcdd 2 o OBKB]OS .

I dsdksedyj MSOw tsd MjtejBEO

b J to] Bftdas] dzj Mdas 81 dgfdj dzls. stsdeyd dzlstedt
cdis¥drj, {tdstsydkol. wjtjBs daj
L da@ dzd v .

s8¢ Mdydesmis: MsjHddzj dzd?2 Mmjtcj BtoO

s jHdd dzdv MjtjBtLO®, FfOHOW o
s kg Wi MS 5 Hj2Mmlsadj, Coltesjj &3 Mis
dzd L d flsks S §6 15 - sydasc s stcOSsO. ¢
sjd, YBESOEdB'ECOY CdhMask0 ©j Ot
CdHEesMEd WdHd & (Mkd YWedHtedd d &d
BJ dzC-tst9' ¢ C d 3ch Otelyiztsd, ddzOCIsdodtelzjls W
dzj Po stcd dzr j] Odz' Bzd3ddzOIsr . 1 tcd B©lstcOo
flotsds’ 90%Is 3 jdzkHsS ©OMso sOdRd dzOIst
Bj cOMsosted d3" 2 ©® otHj d SdMdskon =
Stec Odzd L dBO.

J 4 $O0OtMmise jJdzdz" § o f OtcOIs”

[ jCOEmise j dzdz j ftcjf OcOdROYj dgj tsj 1B d
ROtz detse s ftodd3y dgj dedv o S Oyd Mmlse §
ftod d3j dzj ded Pdatssde® oWy kh jd3 d GJedyd
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Mdnddaj ded?2.  mEsBduJd@idisdaEsizs HJ2Mlis;
i tdBteO Isj N jdztsoyls ts sl jfindCusiztsof) Istff

Silver Nitrate, Argenti nitras (AgNO3) - J tcj dztf® IO Is
BiHduydamSs2 §LeoClsde) Pudpds] dzvestis dzie
tcOMmlso stctso H dzw dzy ud ded w L OB Bsdzj 9 Odaed
Odzesdfmd flsdui Mésy MejHMmbets.

) edd3d daj dzd 4 MBSy Hddzy dzd? MJ 6y BEKO
1 dstcOls MmjtwyBO { tcdezgzdz" & sfgad yp e
sftej dzj dedvw CmdzstcdHtse d Bttsd@zZdHte, H dzw
| Elsy02I0). [HAOSCt, o odHEZz L dOydlsjd
o f§dz Hdz § o) d3¥ ftoddd daj ded § 4 G S

] sftcsigy tc@) dzgp dgf v MO MBS SHGESISSO
1.1 Ot dfIsy + dzj Clstetsdzde’ § Wstedzdzr OlsBiE:
2. Yyid® d- shsejddshls: 2 s0O0Sdj Ml

otsLdBsydze, O COCdj] ROtOCIsj tods ?
3.10fdhdlsj + dzj Clstetsdzede J W tstcdzagizAU. o 5L
VEOYdIsj Isdf dr 1 dzj Sltetsdadets? € tsdaW d
4. [FOwOSkjtedL 2 j)edJHtesS MdH oj Hd
5.vyjd tsBi widedls! , vyt ot ddscds € d
CtcH d dzOy ( ts dzdzts | yd fndzts a3y HJ tc ©o d
fwededndlsy fodddwer su dIHd (11)
f tsdzilz v j dad v .

6. [ CdMmMdzdIsj dzt dz" | Mews2Mlsea © Misj HJdzj dzd =
7.4t Hd dzj ded ¥ HdgisH Ay dHI, ) aaf. 1 sdkzyj d
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8. [ BdzOtlkzy jdedj MtsjHddzj ded?2 d3j H (.

9. [rOtOSCIjtedLEZ2Isj BdtdZtecduyj Mk tisc

10 yYyj & fteswodw jlsmw ks hdydtsmis!: Mmtsg

115 0¢dy Msjudds dedv B Hd f§teddgj de¥ s sy

1284 5§ H J dzj dzd W MiteiBte® (I )OS Isd tsjyfh U3
fsHO JtceOjIsmMw cdHEsZdLEZ? s0O0Cd] Mis
9 9BHJ?

13l cdo jHdIs W s te d3lz dzr CGOizsG J dzgd H s M
f syd d3kz Zzj eE s tOMlss stew & Ismw ) 9 St
tcOMmlso tstc OBzB3d ©OC O7? 100 dh dls g M
64 @Ry

14y O dh dilsy EZttOodzj dzdv t6j ©OCyd?2, n Otc C
Mots2Mlso ©® MjtejBtcO® (1) .

150 dsdzsedyj M oOw twsdz? d b mdydsmls!

16) o d3 dzj dzdj MtsjHddzi dzd?2 MjteiBt.O 9 ¢

d¢ dzj d3J dzlsr |1 I cGctkzfgr

s -ddzj i3j dzls O || Gz frzn,u Scekaddsfiv |
GlszdsHg . [ d®ls S[@BEdcOC s j edz® 1 dzj S Is to 5 dzdaC
..(F1)S(n-1)p°(n-1)d""ns; ftej HoO dzgj h dgw W fflj oHB
SBsdsyYS Osfjcdt! nfgls OB d dz dzO0, 51 IssiRlz 2
ddzse M daj L SfotyHd g lpdetzidgids ddz’ Cds JdpieQ B o
Bldsmwismw. [ded ftetswo dzvs s s 4 j dz
Bisy dz0 fmisj f § dz ts¢ d fmdzj dad W +1) .
fhj oHttB ZOG stocts W dis & @Omafry COBOC IS tod L
L dzj e dj 2 c-qeﬂ;olgg?fp«ﬂzq@{gaza RS Odz dits dz



fovdsdL 28 h d o Hj2fMlse dj o, ] s sle tsdptd A
{sp&E0s simyw cdHesdkdJLE; dJdsd o t©Ofls
MtsjHddaj dedw L IsdA  dzj d3j dzlstso - &g§ )=, tc
Mk dz' Qg H telskzlsd (1 1)) .

HlsOdzH Otelsdz' | BE&EHMzOHzserd tets &z dz' | § t
d Cd slsted yolsj dz' dz" j§ ; Hg -~ Ot OC Is ] to
flsOdzH Otcls dz' o5 dztis S tzP iz ez Is j dz' dz' B 1
fsi ssdiz tslsdsmdlsmw ¢ ftsdzkze dzOG stetsH
mMsjHddzj dzdv r tteBdIlsOdzd Oltsdiise Zn, Cc
sl swdgddp asf@ud d, Hd&v ddo S O0LOCIlkjte
ydfazts 4 d jlsteOl Hisdyj MC Ow ¢ wzERd ¢ te
Llsda {dzj Bj delstse ftoswodw jlsfw Isj dzH j dz
mewrtL j2.

A d dzZincgm)

gtsjHddzj dzgdWw yd dz§€ O
RL MtsjHddzj dzd?2 yddzC 0 dz@d est€dnjdjH oJO yndac

{¢MdH yddet ©
l sk yO¥ls ZnO 5 t©jOSydd:

2ZNnCOg 3Zn(OH), - 5Zn0+ 2C0Om + 3H,0

ZnO - Bjdzr 2 fYswshsC, yjdsjshd2 f
sBi Whdgw jdgifgled j Bdf Sdzv ted L 26 h jets  HJ 2 Ml
sCfdH dod yYstickmOysHdlst dg ¢ lsitgts dadats
CdMmdstsnO. 1tod 65 &OY HE@R] d & % usQ fip @
sMe j dedzsmls! foLotdYjls slsddydls: Zn
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mMtsdzy 2 . JEMdH yYydqdz6 0 By Jls GBKOL 597
fted BEHOJ2MIsadd M Ctdzy] WdasdzdLis6 IO dzdz” o3

nZnO+ ZnClL - CI(-Zn-O-Zn-O-)n/2ZnCl

ltesHiEzGCIls ftdzdddj tcdL Oydd dLejmilsj dz
Yd di3d delf)dH [ Yddzb © O@Wwislsjtey dz; J Bz MB
sdetse Oded j »,, Z @Bty w i) ) h j dzsyO=r
CdHtsC MsC 5By dzdf M dNefa(@H.h ( Ofiled t©OMmIse
9 OBBJOC ] BBtOLEZJjIs OBRBPIOH)dz 2 ¢ BB &

g lzdz? W OIls -InG@ARTHD]

sbkzdzt WOl yYyddzC 0 fskzEyosls tOMlse stej
fmd tc deth)tztsIsg

n+H,SO, - ZnSQ, + Hy-

stedmlsOzdzd L 2 j Isfpw Mk dz' W GEsizdy dodistH® . )
~ntcOdzj dzdd ftesdmMraHdl f§tslsjtew CtodmlsC
~cOdzd Is JGB Inzj gk siB | dedztisds IsOtcj .
mMedz WOIO yddC 0 (i, -goz] dzg v figtzis gz -
CGdHZdL O:

2ZnSQ + 2H,0 == (ZnOH)S[ ®+ H,SO,
1B tsB " ydats mMkzdz WOIlskz CcdHs S Mtsyd dzl (
3Zn(OH)3 ZnS[ 2 4H,0

[BdzOtelzy jdzadj MtsjHddzj dzgd?2 yd dzt O
ltcd oLOddisHj2Mlsadd ©OMss sted-dg'

fedz0RdlsteOdzj®s?2 MiejHj o' {OHOjIS B j d

Crlsster 2 dzj tOMmiso tste dfdy dzls j 2 ¢ izt datisd iy
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nZstcso SHIBIGBH dzts?2 S dMmdzislis |

NSO+ NaoS- ZnSR+ NaSO,

lted oLOddiisH j2MmMisoadd M ¢jSMOyd OdzetsW
B J dzr 2 GJdzj sBtcOL dzr 2 sMOHtsC dzy t OMml
tcOMmMlsostcddzr 2 o twOMlseostcOr N jJ dzyj 2 :

ZnSQ, + KFe(CN)] - K,Zn[FE(CN)g]®+ K,SO,

lted MydeoOdedd f§ooatsmMéd Wdd lstese O
tcOMmMso stcgdf AHmPD[ sBOL EZjIshw yddz€ Ols
t dzd5sOdz0) , BCtOh jdeder 2 o L jdzjdg" 2 vyoj

2 N] 3)> + 2ZnSQ - 2CoZnG + [ - + 2SQ~ + 4NO,—

I dsdzs e d gisfdd O d dzs O

AddzS lsdtsidlsmwy € dBdStest dzj dz3j dzls Ok
Hif sdeifsizpls 4 ydded, B "yoOn, YsHY ] dk
NjdjLrj. AddS ontHdl o MtsMmlsOs ftodsd
COOddL dielzs Is  toj@Rdgdid , i def J tdjodzis i od3
YyoOfbdtsmisd, t©joOSydd cdrHOlsOydd d ¢
ftesyj MMOA eI Widzw j sfyw  f tsmdedw .dzim B tzd
dL dzOdetsdzj j dLbkyjdedz 7 ) Is Odzdzts ¥ j to o,
Gr n ontHZE dWsedelzv jsfw  C OB SOdZE dH 6O
sjstedd dGBjnOddL BO Hj2flsadw W jtedj d
CdHOlOYydd x5S dim @dzducfH tB 5 fgafn " d d
"ydaamdHo" . ( Mdzd t6j OCydy dedf ledg® 5 H dsls ']
slsfizlsMisoad] Wjttdj dzZsO, Ists M stel@ fids ' f t
Mzl mlso dd ONs@ieantm

H,O + CO == H,CO; == H'+ HCO; ( d3j =~ O dzd L-odis H' QJ'd) dz
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{1+ w#F= HCO ( B3j n Odzd L-cdyf H'tay=fCdll§d H " )

456 ZOMdets B n-© dzef OREZ Gipaw B Oj s Bisc
9 5H'C tsalRf dzjXd OLds j tew jIs f totsls 8Pz, OB teOL
CdHEEE®dEHL s52 yYOMmisdyr thte dqun®S didf das g ts
Csdz”oZn ssdg W jtedsj delsjy Msmistsdls o ML
[ 18 dMmO. [tez g 52 9 Oy dz' 2 yd dz&-fsH
COtBCMdY jflsdHOLO (sf1) SCOOd]L dtk

O—0

+2
’ s [ 138 Zn
—N

R pd \R+ 2H,0 > R;-COOH+ Rx-NH,
1 2

stesdsj] ke, yYyddl ontHdlk o MmO
tcj dedftclz jIs MtsH j toy Odzd J MO- Otc® o Clotse
d dzf iz dzd dz@j v olgfvoy@) dztsj L OB tsdzj o Odaed j fry!

vstsCmd ydztsmls MEJOH d dzd dzad 2 vy dz

{ Ofmlseo sted d3" Mtsd HJdzd dzd W yqddz¢ © 9
SCOL" 908 Is OLHIGOY O gL HYg @kbo g L glad
f stf OH Odzd d o dzlz Is tc ! Stee Odzd L d30 9" LT g
ftosHEZCIST 9 syd dz$ s Odzdzts 2 fsmizHj d
Md ndda ded v QU] dej UJ i3 M HJ dzj da
LIsOdztse dzj dzts, yYlsts Bd "B jntE sy s fipk
L dzsC OyjMmMlse jdzgdegr = Sikzratsdvr, vyt &)y,
YyqddzC 0 dz0 otsL dzd S detso jdzad ] BdeS sdztse dyg m

-85-



J 4 $Otemise jJdedz" | Ht6] f OtcOIsT

Zinc Oxyde, Zinci oxydum (ZnO) - yddz¢ © ¢ MmdH. J
fsHfmkh do O N d ds, oWy khdd ( O dzls d .
ltedd3d dzgv j Isfpv  dzOtelzy dzes o odHd fJtedmr f
LOBBdzj 9 0dzdW r CBYd (fdHjdddd), &BsC

Zinc Sulfate, Zinci sulfas (ZnSO287H,0) - ydzg& © Mz dz W
} tod d3d dzv J Ismpw ) o dHJ tcOMlso stcs o COo¢
Mcj HMMlsoets & cd&zOL dzs?2 HfwOCIsdC] d EkRttsd

s OH d3Gadmigm

l1ts Mot2MmMlso O COHHBId2 d Jjcets Mmtsj
atsjHddzj dzgdVY COHBIdW o dBjHdyddsj d WOt
dzj d d3j & Is.

Rdzlsj tej MJ dz Ml @ddOdEy jCEBsc s yo jIsO,
Mtsmis Oo N J dzlst A d SteOdzy J o' n f dcd
F Ot OCIjtedLEZjlsimw Ctso Odzj dzlsdz” d3 Isd ff tsd3

t Is iz IsHydrgrgyrum, Mercurium)
v thkzlsd ROLOSljtds BtOL Shiptd dzq
flsjfjd s tCdMmdzj dedw +2 d +1.

etsjHddz] dzgdw tlskzlsd (1 1)

[¢€MdH wWlskIsd (I'I') HgO. 1 tdkkzyosls,
h j dztsy+ ¢ :

HgCl, + 2NaOH- HgO®+ 2NaCl+ H,0O
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[SmMdH tlsikzlsd (1 1) or fOHOjIs © odH
sMdzsd dz - Ot OC Isj t6. ]l og L BOdzf s p @'dadfpt] i3
sBicBj sy ttOMBg ks yps 2 MikPpO®& ydj 2 Mtej H

HgO® + H,O == Hg"" + 20H, pH>7

mazstedH tolszbtlsddfidlsfig Cd dzj + dzj € Istots
fted dzOGte]j o OWdu] fmdsj M3 50 Otetses  tilskzlsd
~n Zstc O

Hg + Cb »%%- HgCl

M dzts te d H telszlsd (I 1) ftcd dzOGte 9 OCcC
ftosdL sh dzts jets Isted o dEdzdag®. diOls 5 O dg
dinf sdz! L 24 Ismw H dzW sydmbs¢d ey o
dzj Mz dzd Gz ez h o mw o jh jMmlse . M dzts te d H
Cdmdztsls @Lj,, 1WsdO dzts dzj . J osHdzr n LtOMLE
fsHO jtec O Isw WlstsdzdL &:

4HgChL + 2H,0 v#5- 2Hg,ClL,®+ O~ + 4HCI
JdHtesdzdL dHjls ) BtOL cH)Oded j &3 R dzstc

2HgChb + H,O « HgO® HgCl, + 2HCI

ltcd oLOddBsHj2Mlsodd razBEPROR ok
ftesyy M OBBsdtsdzdL © d tBEOLEZjIsMWw B
(11):

HQCl, + 2NH; - HgNH,CI®+ NH,CI

4 MSHHs s HeOL 2 jls dzj ©REME B 15 tdtgd’
Colstster 2 9" f OHOjScQalzy g g BE B SBOB € O,
dLe"IsHHO SO WS onO dedfigjHdis digj jidktidGe OIs © (|

Hgl,®+ 2KI - K,[Hgl4]
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2] dZsydss? tOTplsiasEly €6 E®BO (1 1) O
tjOClkde 1 jMidj 0, SCskstwr?2 Jhfsd Lt
Csddyjfllse ORBIOCO d dodtse OdAsdd™ .

ssjHddza] ded™ tlsizlsd (1)
I mefps@e ddzj dzd?2 tlskzlsd ¢, 1 )o ottt
COYH' 2 dbdz telskzlsd di3jjls Stsd¥dekzttoOoyd

Rtsdz dzj eS¢ s HdMftesf steydtsdzdtclzj Is:

Hg,’*- Hg™ +Hg’; E°=-0,131B
_ [ng+] =602 10°
[Hg;']

RL LdOyjddw CtdzmlsOdalsr t©0O9 diSe j M
Elss2yde fasj kzj&z®n. 1tod HBOS dzj dzd d
MowLr 90 s g sfzlosHaps, Stdifdzj SMmdzsi d
ftsd Hddaj dzd J , ftesdmMrtsHdIls Mdsd " 4 dzd J
Bhesedj Mjunddz dzdv twlskzlsd (1) fsdzyd

Hg,ClL,®+ 2NaOH- Hg®+ HgO® + 2NaCl + H,O

Hgo(NO3), + H,S- Hg®+ HgS®R+ 2HNO;,

Il sdz h Ovw yOMmlis! M Hddzj dzd 2 tlskzlsd
cOfMso sted 3 Istsdz! $t5 dzdlstcOls d  j ton dzsts

K=

{BdzOtelzy jdzedd MjHYdd) ded@ telskzilsd (

[ jHndzOvY fesosdss O, s kh j dzdzOw o
tsj Hddej ded ™ dejlstztslets o myjj tgite j 5% §sCter o O
BjlsOdkddyj MSs2 k. sttdj bktdt,
By dzs ftod fsdBshd Mdzjukzshdn ©j OCyd?2
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Hg® +2I- Hgl,®y j dels80Qdzy j o7 2 BMOHBS
Hg’* + 2NaOH- HQO® , j aiv 2Nd + H,0

HgCl + 2NH; - HNH,CI® 5 j et NH,CI

Hg,Cl, + 2NH3 - Hg®+ HgNH,CI®+ NH,CI

l dsdztsedyd M Ov tsdzr whskzlsd d 4 d

tlskls! , COCH tefd diCGHddgd?? Is¢ fdydz 2 ¢ d
ddzcdedlststetsdz dzdesednm W jtod3j dzlstso .

v s Md ydesmis! twlskzlsd d JjJj Mtsj HJdzj
[ jlsOdzdzd yj MC-OsC iyld rldz0, t§ded & Ha ¢ 6 &
COLBBLOL detsj Mshsswdedj: §Otr twhizlsd

fizlsd, f smlszf Ol o Cwkso! o 9dH
COO&dlsdyj MS sBz ¢ kipdyz dedstlz lsufts (Hd )
BY ¢ 52 Cdfdsls 2, f 54 IstsdBlz dzj ¢ ¢t

Mte dHied d & dtc i {SIHO dsfy &g dlaRds ots i dzts o O d
[BtOLEs sfyw ftetsydy j dzj teOMmso sted B §

S
SH-R-SH+ Hg™" - R/ \Hg + 2H*
N
Csts ftedotsHdls ¢ ddzOCIkkdoeOydd W jtds
[Msets? bksCMdydkshls! ¥ B dkOHOs s ©OMIis
Ctco Odzj dzls dzts?2 B9 v Ldgiddalsirlifiy @H d3. ¢ .  tsdzd
tOMmlso stew s Ismw o d&dfduoOr d BJ MYttt
Cdzj ssydzzy 3 BBt Odzz © CazjlsClk. 1tod t
Hiwlsjd detsmls:  fsuyiS d SdhjydedCo,

-89-



sB Rt Wf,C Og L ¢ slsj edzd v, dzOB dz¢ H O]
mMd teH yO.

J 4 $Otemise jdedz" | Ht6] f OtcOIsT

1 4 Md@3slstew  dzO@ o' MsCky IssCmdydesmis |
dzO~ SH d dzd f tod a3 dzd dzd J CO¢ Odzlsd i t
Ghzs2 dzd yS sor n L OBBBdzy 98 Odzd W ~ C sy d d
oMbty § otej &g dzj Yteddsj dzv & Isiw.

Hydrargyri oxydum flavum (HgO) - telsklilsd ¢ MmdH o
ltocdd3j dg"GGls Odzlsd My fIsdyd MStsy Mtej HMMIso 5
fteOCIsdS) d ftod LOBtSdzj o Odedwrn CBY (.

Hydrargyri amidochloridum (HgNH.CI) - tclskzlsd OM®RJH A |
ltod o3 ag tolsfH JT EROLJRESH Jedi3sdY » C Y ].

Hydrargyri chloridum (HgCl,) - telskzlIsd Hd - dizsted H
l o d3d dav ¢ Is dH J tcOMmlsostc® (1: 1000) H (
ftcjHd3j st EZratsHO L O Btdz dzf d&3d .

t OBBIsOI! M MjHddzj dzgdw dsd telskzlsd o
ZOHB tyjd sttty dats.

) ted Bglzdey MBjHddzj dzd?2 thkzlksd o WOt

{ jOCIkde 1 JjfMnd ttOsHGERYGE #E®ls G j I t
K,Hgl]l d dete S fG g "d M sdz' L k¥ Is  Higa HstsadzOR
C sdzd VO BHEHOC O d dodetse Oddstsded v .

| s oty @) zildef ¥ MOBSY SHESIStSH
1. [FOBOCI jtodL 22 1Zh, CJd A pj didd. 1 Of dh
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| dzj Slstesdedzr | Wttdizdr d5 Obtdss. s

2.1 syj Bz Zn, Cd d Hg dzgj Gldshmwls ¢

B.utsjHddzj dzgdvw yddz¢ 0: EMdH, <cdHteEC fc

4. stsd3f dzj S fdz" | MtsjHddzj dzedv yd dz€ O: G
f sdzkz 4 j dEfitt OMS O.

5. [ BdzOtckzy jdedj MtsjHddzj ded?2 yddz€ O.

6.l sdzsedyj MS OV tosdzr yddzs O.

7.0 6¢Mdydetsils! MtsjHddzj dzad?2 yddz€ O.

8.1 twdd3j dzgj dzdJ MBJ H d dzj daff 2V Qi ap® QPd ¢ d3J +

9. 1dsdscdyj MSOvY tsd d ksShdyj MS s

104t jHddzsj dedv thkllsd (11 )a0BSMdH, §c

imezstedH thikzlsd (11): f§odkzyjddj, ©O
OBBE dzets dzd L .

125 sd3f dzd & mdz" § M4 HJdz) dzd "y de®dzdanp z G o O3
JesdzOdzd. t J0OCIsde 1 4 MMmdzj tcO.

1B3utsjHddej dedv tlskzlsd (1) .t Colsims®jjdeidij Pt
Hg,>t == Hg +Hg*"

14 dIste®OIs d ~dztstedH twlskzIlsd (1), f sdzlz y g

151 J OCydw HdMftsf stcydsdzdtetso OdzedWw Mmisg

16 B dzOQtclzy jdzdj MtsjHddzj ded?2 tlskzlsd .

7o 8C Mdydesmls! MsjHddzj ded?2 telsklsd.
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| dzO dlQ p-C dzj d3j dzls

Cdzj di3j dels', k£ Obtditse Clbtster i tSyjte]
pfBztcse jdz odzjhdsgjcets L dzgjtecjlsduyui MSts
Ldzj a3 dels Oz, € dzj S Istets dzdzOV W tsig §tl 2D ) s
qd3j jIs ondmp'™® é Is. ¢. ot odzjhdzj2 1 dzj Sk
Olssd3ts o RBsy JIs BT Is! sls 3 Hts 8 1 dzj !
Bdzts @ tstsB tc O skt ils 4f ®d3. o bl i3y dels e j Mis ¢
dzj 3j s Odzflpj d3j B Mo £ wldesmw sfw + ddfji-d3j dals

VIl ctelzf { Cudzj o3 jtaizls ' sBtOL 28 Is Is to o
BdzOG stetsH dzBIgELISE T B AP) , dtsdz M € sdal
( 18+ 2)dgd ("8-+ Py Bi*; A P ( IS. H. , q

fflj oHB dZOG & teAsH; BESHTRESS jls.(H. ) .

RisSdz -l dzjod3j dzlsso Rt BsY std B fo 52
fs1 sz Btsdz "ddzgmlsets dr MmMtsj Hddzj dzd 2
qdzd CObdtsdzORd o tOMlse steOR dBvj-Mige j
L dzj o] dzls ts 9 W dzw s s fyw dzj ¢ Otefls o j dedz" 3
o MC slstsC M d wdelz). d3juddsitsiod ytad L dzj dzdzts 0 Oy dz
Ldzd 3 delsOdsd wWodzw ¥ Isw Ecodzj itNsw (8§ O
WisW B)ts, (Rt NSH Wkt SUsd { dzj d3j dzlsr
MszSbztodz &3 GMdetse Odsd BdsMkB MistcOlstso

66 dzj d5j dzlsT I 11 Gtkzfqr

S -tedzj d3j dzlsOd3 | 1 | Gt fit)", OsHihg=igy
L dzj 3 delsT  f sH Gtk §( G ad)Q dzdefddm: X 26 -Qsdfuidep2q |
(v dzdf RO©OSCIjtedz® 1 dzj Clstetsdedz@Ow ¢
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.nsnp. ol 1ilsdhn dzj Bj delstse dBsckzls
(s) + 3, Hdzw { dzj o3 dzlstse Y sHGtekzi i €6 Odzd
] oW oz B OL ¥ s o dPL tseo ds@ s tdsSSiH dEis
(Gjdzdjo OW EepERWEdO)rtl | (olydl zonr
ftesdmMrBHdI dzj d3ts dzets Is 5 dzdzts § Zo j dzd yd dzd
B s Odzdzd ud ME d = - iR} BB fiplOedzdz, B L6 s it 2
OBW slsj tedzr &g Mo ts2 flse OR, +ddFjlsd)dizls . 4

1 5 tBorum)

] ftocdtctsH J ) MotsBHMsSA 9dH] dz
e OMif) Bd&Odz' ftsd Hddzj ded ™ @ 3BO3Jn O ) ) ts BiZA A
(NaB,O210H,0) , BBt OMPFWHEB). ( CaB

l sdzlz y g dzd §

B,O; + 3Mg »4- 2B + 3MgO

I Bl dz. -1¥22pB Y tetsw o dzv j Isfy . S R &Y. dzdzlz ¢
[ dzw BiStcO 1 O @B lsjdte @ ©spdpdss 5 d Is O dzp 2
MsjHddzj dzdw 7 fy ,He &5 HtEtBESHeOMz) ( BzO B-dz¢ H C
cdetcdHdL Oydw, MmewrL' Istcjnryj dzlstctso OWw ,

g 5] HJdg &t

{ ¢ MdH B Q4 Is BC dztso d H dzOW cdetetsms
fsedzsh O] Is o dzOg Iz, ftosweodzw jls s ts dz-
oLOddisH j2Mlse IAj:ls Mts h j dzsyOd3

B,Os; + 2NaOH #- 2NaBGO, + H,0
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1l sdzlz y g ded § :

2H3:BO; w- 3H,0 + B,0O5

| SledzOv ¢ (BUGskOLdOY Cdhdsko dLeo
WSt BOn: i s OB St O Is t(OHBSEH 20 @B J B
b2 ydo OV EG)s B i dereilst(ittzOow ¢ d iy dzts
hzOB @BE10%"Y o v j sfw S dMmdsks? [ 18 (MO:

H/.d}{; +B(OH); == H" + B[(OH),]

) tsozlz i dzd

N&B4O7 + H,SOy ¢ s ety SHO - N&SO, + 4H;BOsZ
SOyd Mlse § dzdzOW tcj OC ydw:

B(OH); + 3GHsOH 48934 B(OCHs)3— + 3H,0

I sy Ming ©J 0Cydd- SedBn i P d s i
fMsjHddzj dzdj, BCtcOh d-o Qefy glzj 24 ag® s . & W

s sdkzdz0dBesdzj § bkMms2yder IsjltcOBSic!
NaBOA10H0 - Hj C O dHKEOl IsjlstcOB OISO dzO
CdMmdztsisr Isj Istc O Botytdedyly] dez@lfteidtevts difdts Hz :

1) NaB,O; + 3H,O == 2H;BO;+ 2NaBG

2) 2NaBQ + 4H,0 == 2H;BO;+ 2NaOH

YoYo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo o

NaB,O;+ 7H,O == 4H3;B0;+ 2NaOH

[ilsOBBtOlyy BN&EBPO kfss2yde' . mOEC
E5CteOh j dedz’ 7 BJ s OB.tstq Qftdend dfjftq te dzts o

2NaB,O; + 2Co(NQ); - 4NO,~ + 30~ + 4NaBQ + 2Co(BQ)s

Co(BOy),-Md dzjy® G is®L dzd ydzOv CtOMCO fj te
9 OdkOdzdlsdyi MEts?2 fwLOCIsds .
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Il dsizsedy mMs O  tectsdz BisStcO

1 Bt Blsdesmdlsmwy € ftoddij Mder GZzgE e s
o d&zje¢dn, hdlssodHddzs?2 Y jdzjuL g, i dz
fj teH j ydzts?2 3" h yj . 1dsazsedyd ME s H
dL zyJ dzts. 1 Bt FyoOmilsd ik Ols dzts 3 z 6 Hg
O9LOddBsHJ2Mlsoalz] s n tcW H 53 Bdtsdzise d 1
(Ecdzj o sHOBOMBd W § Bdgls Gdizd dzOd3d , ¢ 5tcd3s dzC
oLOdBH | 2 Miso Hsjddc O R d dizé d el detf § 4 dts dzO
zdsd dz@ h O Iss¢Mmd ydesmis:  sMmdzd Hdzd = .

vstsCdydesmis! MtsjHddzj dzed?2 BBtCO

ssSMdud Misy wi2Msady MBJHJdzd ded ?
B tSto Fcdzj IsOj Is O¢ IigCe dztf fipls'y H QiR teizdozO dz«
ftedtctsHT ) |, M (b’ i3 BStedzOWY Cdmdzsls
lted ffOHOd o tstcec Odzd L dp OgjrisL T sotd)jHS
Hl2Mmlse dJ zO A &, mMd 3 s 3" o DEA § tdits
"BtstedL d3" .

J 4 $OteMmise jdedz" §| 6 f OtcOIsT

Acidum boricum (H3:BO;) - B tste dzOW .C b)) di3ip k2® j Is myw
OdzsdmifIsds o dzj COteMmlis-8 HodzatzOMHIs Y Stc GO -
ftodmr § COR.

Sodium Tetraborate, Natrii tetraboras (Borax) NaB,0O;® 10H,0 -
H] SOcdHtOIs Isj iskDk iy dzy gzB8hHed W 0¢C O
dzj S@stg dedzr = W Bt dO% t9Oflgartgtcde, BOL W A

-05-



[ jCOtemlse jdedz" | o] f OtcOls Mtsj Hd dz
ssdz? €t H dzw ZOtclzy dese s f tod d3j dzj dad W

MtcjHufmlses. IrMsCow ©OMkststedBshls! B
sBd M dyde Ojls B lojidedeisd J VY tods def Wges € d
&3] B tc O dz" . ] CjLbd OIs ftesd Mo

(H] 2O EOYdY) ydltf zOL & &BJStctiEa
5j OB St Ols QB,ARO g b ffdeNeadzj dzgs s j o5, U
ZOtWHE ) Btodats?2 € d fmdztsIldN=20 Hs B to GLtdAsjt
sBdZOHOjls kOCY] OdsdmjflsdujmSdd n
hjdesyj?2 @O ®wJCtsedr j SdjlsCd §sdf
BjdkCtse d ofqdzjHflsodj !{ktet cdsjd o
ltedd3j dzgj dzdj MjHddzj dzd?2 BSStGO 9 W

] Y Ootd0dzOddL j dfiifftdzslso] ki ve kacos dzd
OROEdlsduj M2 ©0CdS) HdY fodcalks

odzt izddzd?2 ( Al umi ni um)

l ftodtesH] o MmMotBtHMMsA oadHj dj o
dzj dzdzr 2 B IsOdzdz o L J BBdzts?2 Cstey ( MSHJ t
d izn": BOEMMHOE ", (EAaleddzim (AL d ) MY di3d

Cr, Ti , F e sBtOL 28 Is HteOG BYJ dzdz" J
dzg W j dzd dz" , ¢ Y ALZOS 2Si0)( ,K O dz¥ d3ts i d dzc
(ALO22Si022H,0) , Ctd4aEgls ( Na

] sdzlz yJj dzd 4 : L dzj CtesdzdL sds tOMY dzO:

Ctod tsdzdsABe])( Na
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2A1,05 w3852 % 4Al + 30,4

O dz¥ B dgd Xz. - ¥S22R3AS3PY)  dRBi jls f sMlstsw d
3, sBteOL & j*ls- 1fxdp’) ( AIRIEYE Ot OC Is j3e dzO
cdBtedHdL Oydw . [ t5dazp€EZd ds e kool dj
120A.

¢ 54 HJ dzj datff dz@eiz
[CMdH OdzsAtthdadeYj dzr 2 ' fndzr 2 §stesh 56
oBHj, BBAEZOHOjl O®YEl]td & Mo 2l
hj dzsyoOdd :

Al,O; + BHCI- 2AICI; + 3H,0

Al,O; + 2NaOHw#5- 2NaAlO, + H,0
) s dzkz ij dzd

4Al + 30, w5 2A1,0,

1 dH et O w3d aiDM) s

1 sdzlz yJ dzd |

Alx(SQy); + 6NH33 H,O - 2AI(OH)s®+ 3(NH,),SO,

4o ts2 MA®); - B dzré 2 ter adzr 2 @ ftstetsh ¢
9 BHJ , sBXZOHOjIs ORWtslsjtedzr di3d Mo ts?2 Mmlis
h§ &z yod:

Al(OH); + 3HCI- AICI; +3H,0

Al(OH); + NaOH »%:35%%°°NaAlO, + 2H,0

Al(OH)3; + NaOH w»%21° t Na[Al(OH),] d dagas[Al(OH)g]
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O BY SIS tedz § Mo szl as©@ JAIIJROM) sted d ¢ tot
H* OH

Al** + 30H === Al(OH); @H;AlIO;- H,0 + HAIO, == H*+ AlO,

« YVoYa Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Vo -

el <Mtcj HO CdmMdzOwW Mtej HO M jtdasytzOW

O BWtslsj todz j Mo s fiflse @ LA YdRH) § totsls 5 dz
sjtsted d:

H;O" ) OH" s ¢z
H,0 + [AI(OH)(H20)4]" === [AI(OH)3(H,0)3] === [AI(OH)4(H,0),] + H,O
s ez G G =) dz s ez &

o 5dzeg:0ls d s dzadz 31 Alx(BA)E IAI(CH;COO); 1 Od B tsdz
OMmf totsfls tc Odzj dz Ho t52 dz" j ) ts dzd gt
KAI(SO,)-? 12H,0; NHAI(SO,)212H,0.5s Ols d sdzdz" | Msdzd 21
Cdfdzr 7 tOMlse BOR .

dbdzd sdzdzr | ftsard &MEgUapd dzs? fMte HJ
fMh jMisoalzs s o) Is ©Ogzs dfd de@slds'ts O(dAYARA) dLD lsor
9 BHdz' - tcOMlso stcOn ) ftedmizlsmilse d
CdHeC M R dg Sl Oc @uas BY OIS 4, [ Al (
GjCMOcdHES MsOdd d3d dzOIsr [ Al ( OH)

Il sHdzr | ©Ofjlee tftyy afjtedg Htstsdzd L Iz .
JdHiesdzdL Mtse zOMmdets Isjtstedd {1 dzj S Iststsdzd

Al’* + H,O == AI(OH)*" + H'
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IdHtesdzdL 1 §sLdyd?2 fslssddlsdyj M 2
[AI(H,0)g]*" + H,O == [AI(OH)(HO)s]*" + H:;0"

< th gz ) ¢z ¢,
I | I |

Risdzr " AfC dzts dzdz ¢ SBtcOL 59 Odzd ¥
CststeH d dzOyd s dzdete Do gt dets JAAd 4. [ dzw ¢
nOwOCIsjtedz 1 dzj ClstetsdzH j t ded) d sdptf ligd s
[+ dMmO:

NaF + AlR; - Na[AIF,]

| OdztsGc j dzd H ' ¢ dzts dzdz’ ¢ Hdd3j t&ed L O
yj destcse s cifavicided Oy d v ) :

AICl; + AICl5 - Al,Clg

Rtsdz Odzt d©zd dedwv tsB 2Otz do Ot ls M {f tsc
uBsyj dedzts ] tOMilse stots @) dgdestisodIshOrs j§ 0B O
GdHsS P @Rd dispicOL Iz ] Is f tsf)dzj ftotsC G
SCteOh jdader 2 o Mdded?2 vyojls oMmdzjHimlse d
C 5B OWR (4@ dzO to ts -8 35 (fi)ef dzd

4AI(OH); + 2Co(NQ), - 2Co(AlIO,), + ANOY + Oy + 6H,0

Il ddztsc d gsidd OO dzt dzd dzd W

¢ dz# d3d dad 2 Slsdzsd s mv S ftedd3d md
¢ sdzy jtadsjdsdinw o Mr otstetslsCj Cttsoad, dzjc
detsc Isw o, o sdzsmO= . glzlstsydetsj f slstcj E
MsmMlsOea dzw jIs 47 d3G. Il desdzsedyj M Ow
sB tc OL tid3 sBiOL tso Odzd j O3 Cli3f dzj ¢ mdzr -
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CdMmMzstesHMtsH j tey O d d3d  ddzf[gj @RlzH @RI O fds o
W s Olstso :

AP*+PQ> - AIPO®

pdzt B ded?2 odzdwW jls dzO tcOLodIsdj 4Lk
IsSC Odey 2, dzO twjGcjdagj cOyde SCtsMmisde =~ Is¢
sCOL" 90jls aLHj2Mlsadj dzO W jtod3j dzlsOls

vstsCMdydesmis! MtsjHddzj dead?2 Odz¥ dzd dzd

RLBMISSC Odzt BJqdzedw™w o BwcOdzdL &3y Ists
Is ©¢ CO¢ Bd&zOGtsSH OteWw Hiso tsdz! dzish j 27 Mt
My smtsB detsmisd Odz¥ d3d dzd 2 BzsC dtelzjls O
@mlseolzs " dnlseotstcy tdafalj ¢ dz¥ dsd dzd 2  Bsy §
o OCyde IStcOdzmO BB dzd tedste BOPAf™) ( § J o dats

J 4 $OteMmise Jdedz" | Hto f OtcOIsT

Aluminium  Hydroxyde, Aluminii hydroxydum  (AI(OH),)
Odzt 3 dzed™w ccdHteS dMm! . lted a3y dgv s Is o
sBO sdzOSCdMBY HiNnEBO. 1 Olkzy dzts © 9 dHJ
Odzls Oyd H dats j Mtcj HMMlseots fted ftsor h j dadzat
Mt O.

Almagel ( Odz' dizOc j dz' ) . 34 g OoMg(CH, fif OH)
HisB @QrdJdpjdp)cB dIs©O o Witsttdsy 6 J dzw.

Aluminii et Kalii sulfas (Alumen) KAI(SO,)»212H,0 € O dzd W
Odzs o3d ded W mMzdz: W OIs ( CO@Agjro r jO)dz¥ d3d dedt
ZOtclzy dets © COyjfMmlseaj owykhjcets d Odzls
otHO n wOMB%StoEezy ( P sEzsMCOded?2, ¢ totsd
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Mfteddzyj o Oded 2 ftod otMmf Odzdlsj dz' dg" 7 L C
d¢ sy d .

Gefal (| j %W Odz)zj S Otefls o j dzdz" 2 ftcj f OO
Odzt BB dzgdw WtsMW Ol © odHj MMy jdet dd B
} tod d3d dzv ¥ Is cOo¢ Odzls OydH dzts j mMtcj HMIs o
cOMbtedlsOR, HdMfjfMmMdd d Hte.

mdaidL ds OdalsOydHdzsets Hj 2 MIsAIPOH): ¢ dH
sBkMizso dzjd oL OddBsH  2Mise dj 30,6 5y ldfs
ftedotsudls ¢ fMmdedyj deds Cdmdzslsdesmisd 3 J

Al(OH); + 3H,0" - AI** + 6H,0

[BGOL ¥ h (] ifs fiffCsidar O ¢ Aslfipy s 2@ dmE P & F O
or osHWIsMY f WjCoOoddwdd dL Gtee OdzdL O

Al**+ PQ> - AIPO®

pdzlsdmd fIsdud M& 54 Hi2Mmise dJ O dz# d3c
(KAI(SO.)212H,0) B EMdzse dzj dets IS w38 tc Oy ldz Is
Bj S Od3d (sl ddzOdzd) RBICteststee Oded L «
odHJ cjdzj?2. IwyEhMIJ HJ? THsjodddi] d§ oBQOjfiyh
d se®@pos CdmMdslsd » Odz Blzd3d dzOlstso .

b tod o3 dej dedj MtsiHddej ded?2 Odz¥ 3q ded v

] kjrndsdsedd d&j COtmlse j ddzr & W sted
[Al(SIOs)s I f ted d3d M3 Glgashi @ COydmbsey
fedeslstodj dzdv §ddzs dzr d IsOBdzj sBS.
Odzéddizd ¥ S 6DF)' HAX FesEOksco¥dd |
OCIsdo dztsflsq .
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l ity ey dzp dgtf v MOBSY SHGESISSO
1. [FOLOCIsjtedL z2I] fYtdtsyjddj BBSKLGO
mdmisgd d3d .
2.1 00 dhdlsj 1 dzj Sltetsdzdz” jJ W tstcd3lz dzr Ols k&
dsdeso, EZCOydlk) Ibdf BtdsySd.
3. [rOLOSIsjtedLz2Isj] Moats2Mlsa ® ECMdHO E
4. s Oyj Mo j dzgdzOW toj OCydw dzO Btstedalz® € c
5 Jfdhdlj Meat2Mmlse O Misdzj 2d Blisjtclsizas@B tLCtaf
sfMse j degdetsMisd edHtcsdzdL O IsjlstcOB tstcOIs
6. s OC o O BddZtedyj M OV izl g §tEOfIs A
Msd Hddzd ded 2 ?
7.80¢d) MjHddzj dzdwv BtStcO ftedd3d dzgv ¥ Istr
ftoj f OOlstse, Ui ddjls JsAmddispdy J B detse s H
8. [rOLOSIsjtedLEZz2Isj] Moats2Mlsa ® ECMdHO ¢
9.1 0 dhdlsjy Mmnj & O d3gv fig Is jf usdzts(mylefdd  Asl
dtetej dzd MO d feskbsddlsdyj MSt2 Isj sk
10s 0Cdj Idfr fdj?2 o&syy s B s§ 0
biss2yder o Sdmds?2 d §hj dsyds?2 i
Cted MlsOdzdzd Y j MS 5 Mishistsw ded d ?
11s 0¢ feslsjC0Ojls cdHiesddL Mzd YOO
ftedmikzisMisodd S OkB&dOISO dOlstedw ?
2yt LO&SESSC OEpPGMWGOT dhdlsj d& Sdd
Wstedizlmdzlj, sdzd ftedd3d dewes simpw d yYlsts fte
tcOL BOo dz] dzdzr = t©OMIso BIEOR ?
13y jd&3 BI WwidedIls! tOLddydjy HJj2Mlseadw
dzOIlstcd W dzO !t/ GoilplsOe tXelzs fig{ddzd v ?
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l4r sfdh dlsj EkteOo dig Qigfyls Qeojljs yd@4, & % d yd J
f sz tc j:0¢ yd 2
Q B+ HNOs¢ sqy NO+ €
B) Al + NaOH + HO - é
9) Al+ HySOyc s gy SO +
G )Al+ HSOy ( ot € )

15 0OCtsoa O Bdoddzsecdy MmE Ow tc ts dz Odz¢ d&3d «
Is &ifd ydaetsmls* ?

165 OC d J Mtsd Hddz] ded W Odzé ozd dzd W ftcd
dzj ¢ Otefmise j dedz" = f to ] YrQftai@susiofiPS o [ f it frplch
Hj2MfMlse dw.

66 dzj d3j dzls’ |V kg fr

s -odzj Bj dzZs OB |V ctkffr wldsmwlfw
GjtodOdzd?2 ( Ge) , sdkzsots (SnN)QLOR s tg
L dzj CltotsdzdzOv CsdzW d ¢ 2t Oy dnp’. o @lads digls dzis |
L dzj BB dzls s dIselkzls fwsweodwls: Hej flsy
ftoedyj d3 H dzw Fedzj esHO d ¢ toj dgdad W B S
Msd Hddzd dedw Mt M. 5. +4; O Hidedd] tedzs 3 C
fl osHBESHEAR d o&jlsOdk&zO®Rd ke ddj toeHH d
BRd sOdz-MG e - CAIeB d HSi- Mg ydHr ) . 1
fsHeteEffr ftesdMosHdls dzj Bdesls s dzdzts j
Eiddzj dedd 3J IsOdzdzd ud MS&dr Mo tsAffdfojy L
dzj d@3j sOdzdzr , G j e BOdzd203] IstOdss 5 cd Ofigsh dsd
Mo 52 Milse OdiJ .
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VGdzj esH ( Car boneum)

WBSH Yy Odzdj o L j dgdzs? C-19.8306 (OQ) 1 4 %,
ftcdtotsH ofMmlstcj yojlsmw ¢COC o fMotsBSH
dej stec Odzd ud MSC dn  MECAGQ dzj dzd 2 d3dzfS € 6y d
st Odzed Yy M dr Mtsj Hddzj dad 2 . [ dzv k¢ dzj t
OdzdztslIstestf dz" | @ BsHI¥ S OyYydd: OdzdzOL d
COtcB-dlapuid-) d sddSkdkzdjd (=a=bu=u=) .

C dzj € Istcts dzdzOW CsdWdezteOydw Ols s d3C
sMmtsB § dzdetsmlis d :

1o J dzis o ts yd i dzO B das@ddz] dls dz'yd iy dazte o

L dzj Gdsstets ((4) ;
2Bzd L sMis! wOMYf sdztsy j dzedvw o Odzj dzlsdz” = ¢

{ O j dzMlseats M st dzsMisj 2 € ©GlsHOYJ
sBOLBoOdedj LO Myjl {Istséts Cspdddsj dzls

N

e dzj-etwa tctsH dzr n, malvts jHRd o & SBtoOL ts
st Odzed ud ME dn s 4 H-d g4y dd @B W (e zt=sfigizip tdcotsth
stceOdzd Yy MSdr MtsjHddzj dzed 2 ) .

ltcd tBttOLtBOOddd ~dd&Bduydi MSdms mowL
HdIlsmw o eotsLBEYH] ddsds MsMissw dzd d, H
MHddzj dzgdwvrn R OOCIsjtcdzr 3 IsdfO edBtc(d
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ST sesjmmg ¢ C0BE
cdetedHdL MmMtsj H d dzj dzg
sp’ sj stcOt Hic( Odzd30 L, ,CHaC H
spf stej e sdz) @G tcOW gHs COH
sp dzd dzj 2 dzts € OteB dHiz, HTS

[JH&ZO dL W tstc-dpd didbadez j?tc tsta Ots dz! sB dzZOH O
ftseo jton datsfis dets 2, M@ Slndexs digisfilis = f 56 dztsh C
GOLBtsBWOLd § 9N jMmlse O. Clsts 9 Oy dats §
fted tsydMmisej, HJEOLOYdd, HJjLOCIsdo O
WOotedsOydd S 0O¢C OHMmtsteB j dzls.

48] HJdz] dede'ts HIOG dz
g [-BCMdH EedzjtesHO (I 1), EcOtds 2 ¢ OL
1l sdzzyjdedj: o ftetsd3r h dzj dgdes s d

24 rwh] 24 [
9 dZzOBtOIststcd d

Ve d {1 Shtsayp I+ HSO2nHO

]l BsZzLCEQKAEd (o Odzj dzlsdzr = Moy Ode, H
fisB d3j dzdets A3z, O sGIUWaP] fifldsts tordissodidzte dayj) » O dze
n OtcOCIsjtedets Isted Isdf O sddB3duyjmMScda tj O
1.t jOCydd otfilsOdstso dzj dad W

[ + -ZInGCO

2.1408ydd fwdmsy Hddz dzed ™

CO+Cl,- COCL-W sMmdejtslg o5 tSlstcOodzy s h jj ¢
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3.1J0Cydd Ctodf zfe et tOU®g Bdgd OF s
L dzj Slstetsdedzr & § O, of MskfOjls o S

a34 Is O dzazs o g]; [N[(FOg( [Cr@D)e].

4 [L,-8CMdH kedjsHO (1 V),

1 B dzkz yJodzdijte s d3" h dzj dzdzts fils
C+0Q wi- CO,
9 dOBtswOIssted d
CaCQ+ 2HCI- daCh+H,O+ CO,-
dlstesjdzdj dmdzj Skzdzr CO

I d3dzy ¢Azdajg- o OHpeige ¥ L d ;

bedzj S dfdr 2

o Odzj tz8 GzA 2

Bsdzj SO , kO EGOY sOdd Olstsd0 fipw daj t
NesfmissvseddBtod H g L Otg 5 d2v eRB@Y] C &£ zO  d ¢

Mg i3d3d sted ydetsy Mistesy dad J
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ls Wdrdyuyiméddy mMmeas2mMlso Odz 6 OL B J |
zj 6 ¢85 MYy 04w §H HOodzjdzadj BB (
so JteHtsy MeMmMsswdedy (MEats?2 dzjH). 1 5t
n ZOH OG p-dBlg.f JQ@zr 2 CdMmdzslsdzr 2 tsECMdH, ¢
sBtOLEZjls MdzOB Iz® z gQOer’, dziz® ts IsSsdcipdrts Isfiplz
ssdz! €5 & oBHMEAR ttOMmlse S :

CO, + HO == H,CG;;

H,CO; == H" + HCO;;

HCO; == H'+COy”

ssdzd kZetsdz des?2 € dmdisds dzt § @iep isdzP s
l1toj HMIsOo B8 dkdk:0dzNg d dzd te s 9 O dLPP 1OH,A s H O
(Cted s Odzddyi RCABY § HBis@O) ;3 ( dadz,0 dieOcC
dL o Misde” &)(;BOMAEOdIs) . 5 d f)ezs 5 & Ofets dsdh
NaHCG;, ( f dIs! jJ 8 OW MmBHO) ; d Hi. BdaMists® C
n OtcOdetls jlioj edzd yJ ME s tOL dztsy j dzd §

2NaHCQ w%- NaCO; + H,O + CO~

CaCQ w%- CaO + CQ-

(NH,),CO; w35 2NHg= + H,0 + COm

S OteB sdzOIs’ d cdHictsC OteB 5dzOIs T’ o of
CGdHddL

NaCOs; + H,O == NaHCG; + NaOH,te >7

NaHCQ; + H,O == NaOH + HCO; (H,0 + CQ ), t61>7
sOUj Mise j dzdzOvW afj GFOYd™ dg® CO

Na,CO; + 2HCI- 2NaCl + HCO; (H,0 + CQyg)

CO, + Ca(OH) - CaCQ®+ H,0

CaCQ+H,0 + CQ,- Ca(HCQ),
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) esd Mo sH B dedfjts Bl Ol o0)s tc @) (fQanQG H b
cOMmlsotstcjdedj 5 SMOHSO d SBLOL 5§,0ded j o

Il dsdzsedyj M Ow tosdzr EkZ6dzj etsH O

VG dzj etsH WwWodzv jIsWw st Odatsc jRaafs dats
Sted Odzd L d3j 21%0) detresjdfj BsH Gl desdlsmw ¢
ontsHa sMsMisOe ofMjn kSCOdzi2 d Sdzjlsts
Fedzj otsHtse, cttodRtsdztseo, odlsOdzd dztso .

stczetso stesls Fedzj esHO 9 ftodtotsH j
dzj steg P sets kedzjtesHO o tstoeOdedyj Me
cOMlsj dzd?2 (A dzstetst] &ZOMISOR) YtsH HY 2
Tty d kzdz0 ftesdmMosHdls MddksjL St od

6NCQ, + 5nH,0 - (CgH1¢Os)n + 6Ny, DH>0

J stce Odzad L d3j Yyj dzseo j €SO d Y do tslsdz
ftesyj MM fted ISCOdzgj osdz H' R Oded d

(CeH1005)n + 6n0, -  6NCQG, + 5nH,0, DH<0

gdmlsj B8O, +HHCO; Mdzzy dIs ¢ dzOdzedlels 2 Mg g B j ¢
f zOL 5" Stsod, tBJ MY jyudse O8-tf)dzs ofdssicH
Gz SMsOPOSY dzdzs 58 L dzOyj ded W 8] S tetso

[ 4 $OtMmise jdzdz" | 6] f OtcOIsT

Carbo activatus (C) - k& ¢ ts dz! OCIsdeodqtetso Odzdz" 2 .
OHfmMstB dtelzs " jj d HJbsYipdydtdiyhy g-fmndidt
ted L d3j , fdghjora dqdsstmMdoOoydqwa. 1 OL ¢
Jddzd IsOBdzj IssC COteBtdzjdz (Car bol enum)
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Natrii hydrocarbonas (NaHCQ;) - dzOlsted W GdHEEBC (
ltcdd3d dgv s Is o dzz st CO¢C OdzsOydudesj M
dzslsdesisd 3 § ZRH S deGE O] dz@zs M f Isd yj ME
9 oBHZ n wOMlsoastcORr HEW §tsdse Oded 2,

Carbogenum ( € Ote B 5 djikgs)n GOLBd 9%% CO
ltcddgjlday mdtokztecduyy MEs2 HwOCIsdSj Hdzw
oty d@Zv dOwLi L O.

mdaBBdL d3 Odzls Oy dHvdzs B sHIAIQRZE B dz dzO0 to
dzj 2IstcOdzdL Oydd dLB"IsCO Mdw des?2 ¢ d M

NaHCQO; + HCI- NaCl+ HO + CO

[Isted yOlsj dz' dz" § f sBtsydz J LWWjClIsr
9T Hjdzws h 2 Mmw Fedzj 9 dmMizhMd dzde @ Is ( &GO
tej yjflsstotse Mdzd L d fifdsHsR0 s s dzs Y € O jylg «
Emddzj dedj Md Stejydd M Jj kZEHBBydese s MtsC O

¢delsd i fisdud MEtsj sHyB MyishipddVij Iska HAD)
o sHdzts?2 Mtej HJ ftiosdmMrtsHdl tMmisj § j dad
h jdzsyd ( NaOH) , fted otLHj2Mlsoadd ¢
fosdmMarHSSENOPEMIMEZg ] BJ d2z¢ts9 d cdBJ d

v s Md ydesmils! MmMsjHddzj dzgd?2 k¢ dzj totsH

stejH dgj stecOdzedydi MSdr MmMtsiHddzj ded 2
[ CMdH EdizfEe0®d(Qo dvakghd 8 f)ds o O dzd
(3. sdgf sMsB jJ dz ¢ SBtOL 59 Odaed ¥ Htffdg tslag & -
fl ¢ Olsd mkpddfizddse , o YOfifls-dgyfglsds? ¢ of thdz
(. S. WOhfEsIrtcs ¢ j BSE dzss d dzj
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1. HbFE +0O,- HbFERO,-sC M e j BsE dztsB d dz

dz3. ¢ . 5.
2. HbFE"+ CO- HbFERCO-C OteB S Md ¢ j BsE dzisB d
B, ¢ . B. .

[Bo@s hd2MmMw Ctsdfdzj MM COwBtsCcdej B
ftosyjdzg, yYyjdz Sts3fdzj $fm ECMJdcj @dsc dztsB |
fJtcd dzsO Isf Odzd . JIstcOo dzj dedy GJtesdmnt
¢ dMmdapisd df esyj Mmse, Yt dBsyjls ftede
ltcod 6 OHOUdj d' dr = SCtdzdyj mMlse Ekcts
YydtedL dzjecSd) ©OLoade Ojlsfmvw L @6 tkdzges P
LOBSdzj 9 Odzdjy N ORISjteso) .

1 tod o) dzj ded j MBjHddaj ded?2 Ecdzj totsH O
rdHC OwW Zcedzj CSof Hdzs®OIs sc @Y nstctsh ts

dzd f sW d dz' dz" | oJNimzd PdH( y Jt6t Otetsisd dz

tOMmMisdlsj dz dz" J d Ndedd Jd MidsQiisdg® b

WOtedzOyjoalsdyyj M 2 Is j ~ detsiddsdE & d o Jafuzly M ls:

dzj ¢ OteMmiso j dzdz' 1nts dadz Quf Istgdelz T It OC Is f tod d3

Hdzw HOdz dzgj 2N jeos ftesdLotsHMIsa ® dzj € Ote
A Ot B30 dzO dzd L 8jls figvipGOsEz’ N alzkl C O

stej isdzd?2 (Silicium)

l ftwdtecsHj © MotsBtsHddzsds oadH] daj o
dzts?2 Ctstey 27, 6%, MO 2 wOMf tetsmlistc Odz,
1 OdBtsdzj § ttOMftetsMistcOdzj dzf@ Mtsd H dszj dzd
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(fd MQs,y, ¢ Odzs di3ts ) d dzd SAPRSIOS 2H) t5 dzdlfdss dgjro
h ff Ols,03QAIKD:6SI0,), dzj W | dep@AIfO532Si032H,0) , OB §
(3MgC® 2Si0, 2H,0).

s toj dydad®.) Si- 1s253p°3s3p.1 OdBt5dzj | kM2 yc
(SiG) , &34 daj 4 EMists2 ud4(OiHifmdsdzOde)2. ( Si O)

utsj Hdaj dedWw € tej dgded W
SiO,-s¢MmdH Ctej dddedwy (1 V) o ftodteBH
CoOteyO®. Cbt CdmMmzslsdz 2 sECMdH, © 9o SH
M shdatso dzr d&3d tSCMdHOBd d ShH)sds:eo Odzd v dzd
CaO + SiQ »- CaSiQ
2NaOH + SiQ - 2NaSiO; + H,0O
tJOedtelzjls M Witstctso tSH StctsH dzts s | € fAPdets Is
SiIO, + 4HF- SiF~+ 2 HO
stcj dzgdzd j 0 Ovis § Jdgdzsfisd®OB OV ¢ dMdztsls O,
Cddisets 9GS kMO, MmMEh jMmsokjls o b6dHdg dzjt
XSIO,TyH,0) . [ dzv Bsdesdzj tedz’ 7 MbstekzC skt ¢
Isj todzts Isted tMdzsodzr = W sted3 : dzO d B ts dzj
(HSIG;) . d3d s OH d § &Sp@hdzdd) otwls & HiagiGgzd | & OV
s sdzdae ddzd € Olsr . 1 Od B tsdzj | tcOMY tots fr
mMd dzd € @R BSMHP dzd ¢ Ols T G dzd da 5 dz' ¢ A dzd O
Mddzd € Olsse  dzj t6OMRlEy EgY BiERrdcad ootsitgd d
o SHjL o j MiSIEH] KSED; [dzd Y BHoO jtey jd' GdHIEE
2N&SiO; + H,O -  NaSi,Os + 2NaOH
sddzd SO 9aBBHWIS o MtsMlsOe MmMilsj ¢ dzO (
[ Brdasj ( B¢ tsdzdzts NayO® QalS $SIGHzts :
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vskzetsf dzOe Ctsj KO8 Ca 6SIO,

MiczmisOdz! dasj ) INO:&EP 6SIO;

AJjd3j dzlf dMSC EzmMMmise j dazdz" 2 COd3d dz' )
XxCaSiQ2yCaSiOf zCax(AlO3), f sz yOs s M j ¢ Oded j O3
cdzddz (d3j ecjdzv) Bl MEsd d dLej mlsd
sOyd Mlse j dzgdzOw toj OC ydvw dz0 Mmddzd ¢ Olsr :
xH,0O + NaSiO; + 2NH,Cl - 2NHz- + 2NaCl + (x+1)HO03 Si0; (¢ j )Xiz!

RL Odz¢t di3smddzd S Olstse BBdz! "5 L dzOYy
Chiste' 7 o' OY Oj kv 8,03nBLO I s & B3z Me
Na, kSi & Al o ] tasjhdijdedddts o3 Afiy tasisiiscls *
5B d34 dzd @ Ols! 9 BBHIEZ dzO 3 H tdiiAcddtgls odj PHitNIs)e, C
dmf sdz? Lz lsimpw o COyJMmMlsea,j ISOSC dzOL T 9 O

sty dgded 2 st66 Oded UJ ME dJ Mtd Hddaj ded W
fosddzo g tStelstsC 6 Bdd,JiGs?2 Cdmazslsr H

CHy-0-Si(CHs),-O-Si(CHs),-O-CHj

RL dzdrsdaz@detcOMt totsisds,0dzj @Y dztdipdsdztase
SEOHOs s o' MsCddzd OHMBsteB ydsdader dzd M
W Old3Ooydd d f§Okws d3jtedd o SOudmbsej o

ldesdzsedyy M OV e tsdz CtcJ dgded W
etSHjtey Oded j € tej dsdad vj CoO tinpdsc@sdgtbbczisjj Is
Sdz sldshdshY ¢ ftedd] Mde" 3 BJE st d
14 ud dzd , dZzOH {f syj yded ¢ 07, o sdzsmOA, n
Ctoj dgdzedw dBBOdzts dL zyj dzO. 1 Otelzn j dzd |
oL dzd € dztso § dzd ¢ cdf Jwlstsdzedd (s tetg Jaf@ Is
mMsHjteydlsmwy o CBY4, ~tcwh OF, Mmew L €C
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MemMisOes KB sdkzdmMOr OtcdH 9, GHy ft
oL dzd € O h d d&3d ftcd oLOddBsH | 2MIsedd
CdHtetsC Md dz' dz" dzd Ctolzf f OB -Stctt ® dag o s fiy €
Nt HJ dRR-@EHCOH:)-O-R;

s sCMdydesmis: MmMtsjHddzj dgd?2 € toj dgded v

1tod s OHOddd L dzOydlsj dzr dz" 7 € tsdzd 1
ojtendzdj HT ROljdz dzF j of{ml®d Is fifvdzd ) dizizef &
Hoizdlsj dz' desd3 S tsdzsOSIsj fMddzdS Olsdzr 7
YdHSE sMisw d3q sBEOic®) tzOW fpdzg € tocj dzdad .
slsdzsy j dzdj SCStsltstets?2 o SCdzjlsCOR o jHjls

J 4 $Otemise Jdedz" | o) f OtcOIsT

Magnesii trisilicas (Mg,Si:Og*nH,O - 3O G dzd W stced M d
ltcddzj dzv s Is o dzzlstc! ftod Htsorh jdadats?2 G«
COC OdzZlsOydHdzesy Mmicj minkhlseo d H das @dpi o1 @zl

Mg.,SisOg sy 4HCI-  2MgCl, + 2H,0 + 3SiQ &)

1 smMisdzr S © CdMmMdzs?2 MijH] BGBLOL Iz,
s s ftojf OtcOls HisY sdzdzed Is § dz' dats 5B dzOt
OHMteBdtocze hddz HJj2Mlse dj ds.

Bentonitum  (Al,Os24Si02H,0) - B j datf sdz dalcum
(BMgO*4SiORH,0) T IsOdz' f)ff sdz! L k¥ Is ESHAEY dffiaddtce
stso dzj dzgdv BYcEcSCdrn (dBBOL Jj 2, dzd ded d3j dzls ts a
dzj C Otcflso j dzdz" A W st d3, ) COyj mMisoe j§ ]
sBosdZzOCdo O M jj d OHmMtstBdtelze h jj Mmtej
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Jazsets (St annum)

lftedtesH] © MotBBHMMSAE adH] dzj- o Ml
ds? Sty 0, 04%. 10detsdzjj ©OMItshls
SN -tsdztso W dzdz 2 S OMj dzr dzd S OMMjlsjtedls
Cdzj S IstetsdzdzOW - dsetRpRsapBd &HAp°4d' 550, [dzs 9 15
dd3j jIs Hoj Embx2(qaf j. Ui hs - sdz f
dzj § sH j dzj dzdzts 2 1 dzj S M téstsidzdetsd daff O to t5fF - +dEO |
649p4d® - dsdz fMjoHBB ZOGSteSH dzZ5E OL B9 5
Elss2ydeots?2 wWeodwjlkfmw . 5. +4

stsjHddzj dzdH) sdzse O (

SnO - sCMdH tsdztso OB Iz(tel" 265 totls, S0z -
CdHtsS MdH Bapadz0? (tfs)e tsdzj tcOMmise sted C
oLOdhBsHj2Mlsakzels M CdmMdzslsOdizd d M jdz
Mots2Mlso Okd, M Htoj sB dZOHOdzed j &3 tsdats o

o sz Ols d s dzdzs®* H,0 Sdf C D dzd 8@ ( jn s Datzdzd Is "
COMYf AOOPEs sted &3’ j Mmsdd o adfswHiE IEnme0O m

SnCh + 2H,0- Sn(OH)®+ 2HCI

s jHddzj dzgdw Bdzsea O (I 1) wo dzw ¥ Isfpw
sCdMmave sfw Ht MijHdds dad2 Sn (1 V) :
3SnC)h+18NaOH+2Bi(NQ)s- 3NaSnO;+2Bi®+6NaNQ+6NaCl+ 9HO

[ OdzdzOvW 8 OC Gy j is ez fladds™? d daPli’af ts dz
(sBtcOLEZjlsmMw yjteder 2 sMOHBSE 1 dzj d3j dzls &
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susjHddz] 2V B O (I V)

SN, - 5S¢ fMdH dss@ d(J V) ttdmlsOdd
SdHtESSCMdH tdtspd 2( I WBEHj ddMisr 2 f)
ORY tsls j tedzr i3 Mo 52 s ez W jH Jtstis il @itz Ben
5CMdHO d cdBBEd HdEOORIsj tedzr € dMmdsls

[ dzts 9 W dzdzO W HeSmQAkzts s @d f 5dzd d3j tc dzOW
NHOmMSNQ dL o j Misder o odH ] a ab-B dztdzdsw dpdtz’d -
CdMmdzsls, tslsdzdyOs h dnfw hujtetac G lnd Hdte iz
Mo s2 Milse Oz .

45 ZEkOIs d s dzdz” F5H,8,0 Cld Odzd s &R 3IH,0 Na
( f)ls O dzazO Isig Q ) fwdBCRYGRIs MW syj d2 fMdzOB ™ &d
fteOCIsdyui MStsets L dOyjddw dzj do3jsls.

1 OfRsHdls §ted d&3d dzaj dzd\f) , iy Ldx IsWtster 21ts dif tesods
fpdzy Hiz® M J 2 MaJ d3d:

Sn+25 NCl, gpg

) od d3j dzd dzd J
SnS-Mikzdzt W dH (VS ezstmdds IsydjiBlssse s yo jIsO  (
L sdztsisfipf) sdz! Lz Ismw Hdzv L tsdslksr d¢ tsdz
Il sdzsedyj ME Ow tc ts dz- sdztso O dzd d L
MsjHddzj dzdVY tdzce O By j dz Ists ¢ iyd ydz ,
By diasR §wLOsisdsy. 1 S PO@GHPEaddizj shE
SnCLE2H,09 € Oyg thftsfiglg O tlztso d Is j dz
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goddzjy (Pl umbum)

HtsH jtoy Odzdzs2 9o Sl 0, 0016 %. [ f dzj te
Moddzyser 2 Bdzj MC .

C dzj € Istots dzdzOW W s te Bz dzO
1525°2p°35°3p°3d 45 4p°4d 4 555p°5d™%6s6p". Co ddzi y d d3j 4 Is
Efmlsts2ydoer j f.%65%p8d%E+ dasdtz. M PHzj f SH
L dzj Clstetsdzdzts 2 - s@tztsIs o dg® ) n " é4545p°%dL dz. W .
dtsdz ffmMj oHtsB ZOGStcsH G OL Batsets Isdf O)
flsj 4 d CdMmdj ddw +2

usjHddz] degdVv Mo ddzy®O® (I 1)

PbO-sCmdH Mo jazaf@ytcd 1P s temth s -y G 60O M
stsets YRO(PRO cd HicsS MdH -ga] d depd Is(o Itslte)d d3r
oLOdBBsH]2Msakzels M CdMAzslsOdRzd d Hjd
Mots2Mlso Ok M Htoj 5B dzOH Odzed j d3 tsfdats o dzf
) skiagj dad J

Pb(NQ,), + 2NaOH- 2NaNQ; + Pb(OH)®
o ts2Mmlse O

Pb(OH), + 2HNO; - Pb(NQ), + 2H,0

Pb(OH) + 2NaOH »#:- NaPbG, + 2H,0 (s O M i) dzO o

Pb(OH) + 4NaOH- Nay[Pb(OH)] (tc O3 o 5t

u s dzf Ols d s dzdz" 3}, d P IO 02N & dzgtpOj( § Nzt dzB d Is T )
CaitsC Mstsdzw 5, Mbkh j flgedssyidz = dc Oftsp dzt
P ¢ Ots@ Qe dzts € NayPb(OH)] . { Offlse stod d3F d&3q

-116-



fpdzd iz M J Mdzd 3), ddzd BEPISO ISP b ) dTPAH © P

sMisOdz df j Mtsdzd wOdts ddzd dzj tOMlse &

COL dzd yezs 5 ®, yuybkts dMfsd Lkzjlshmvy o O

5B dzOtclzy j ded™ ity B s’ 7 Oded sdzts o
Pb(NQ), + 2HCI- 2HNO; + PbCh®-B j dz' 2 € to dSdsO dasiif QyuHj th
Pb(NQ),+NaSO- 2NaNO+PbSQ®-B j dzf 2 € te dSnds20 dastiig QuHj tf
Pb(NQGy), + Ko.CrO; - 2KNOz; + PbCrQ®-Y J dzlsm 2 s OHSE
Pb(NQ), + 2Kl - 2KNO; + PH,®-L ts dzts Isydjiiplelds 2 s OH ¢
PoCLdPbhtf ted dzOC tofiiseo@dedicf Isth)® o o ts5HJ .

t Offso sted B j fMsdd Meoddy® (I 1) fsHo

PB(NOs), + H,O == PbOHNQ + HNO;

sOyYjmlse j dzdzOVY toj OFYdORzHABY O Bdzy P o a2
WOttBOS Y j2dzs?2 20 dsdzr dAsv B dZO% k xkjj d
dzj S OteMmilse j dzdz':= ft6j f OtcOIsOn

Pb(NQ,), + NaS- 2NaNQ; + PbS®

PbS-yj tedzr 2 OO Stgffydzsls ©n d h j
cOMlso steddz o OLlsdzs?2 S dMmdzsis .

3PbS + 8HNGg 0y» 3Pb(NQ),+ NO + S + 4HO

lted {3 wOBEOH®OYg BdYJ thMdzieas? d i
Mudl or fOHjdedw o MOHBS | dzj d&3j dzls Otec d

e jHddzj dzdv Mo ddzyO (1 V)

PbO,-sC MdH Mo flelgyd®@dztg | BV tcr 2 f stesh ¢,
) o SHJ , oLOdRsHj2Mlsalzj s C C d mdzts
OitsIls j todz" dizd Mo 2 Mlsoa OB M Y toj sB d&ZOH O
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PbG + 2NaOH w%- Na,PbO; + H,O

PbQ, + 4HC| ¢ & gy PbCL + 2H,0

PbClL- PbChL + Cl,
atsjHddzj dzdWw Mo ddzyO® (1 V) wodzwse Ilsmpw Mmd
5PbG+2MnSQ+4HNO; - 2PhSQ®@®+Pb(MNnQy),+2Pb(NQ),+ 2H,0

rdHS s &GKE cOMd@e OF Y o BOdd dzts
SBteOL 59 Odzd WV -d s AN dzc © dzO Is

[ OdzdzOW toj OC ydw v o dzwtg dsfief e dSd@n@j fr(lsle)\
d s d@gOts ¢ @lzy O

usdzdC Olsdsdeds’ 4 SURHEZ] dzj EMlss2Ygor j
oMMl @@®dsdgd nts JIRDIGI] Eflss2yder C
Na&PbO ( f dz d3B Ols™ ) d cfP(@HES MsMsdzd Na

vstsCdydesmis! MtsjHddzj ded?2 Mo d dzyO
stsCidud MCtsj Hj2Mige d Oddss dzflgo s P I,
SBEOLEZsIs tyjd! fesyd j SCsdifdjshr |
BJ dz¢ 59
R%SH + PR + HSAR- R SHPUASAR + 2H
Risdzr ¥ BBCY j of Isj idz?s(Ng” 0y dzr tveetc OL
Bisdzj jdzfjietsus B dzj S, ddededtkzy &jlsO
A j o3 dalsPE - A | to d3jPtzisMe™

[ S Oteilse jdadz" | ftojf OtcOlsT
Plumbi oxydum (PbO)-m e d dz§ € frigld d3§ vOQdzls d mJ
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sd® MmMsifisepdpytseo scts f dzO fmlsor g st twlef dzE |
LOBtsdzj o Odzedwv s CBYd, WEkttkzdSkdzjL,j, €

Plumbi acetas(CH;COOLPBF3H,O -fmo d dzy® Oy IsOls,
MO=- Ots. ltodd3j dzv 6 Is dzOtclzy dets o -2,950%4)j 99
COyjmlseaj owykhjets MicjHMmMlso O Htod o s
d ML s sdzsyd ¢ .

l1tcj f OtcOlsT fme d dzy © ftod d3d dgv & Isfmw
pdelsdmd flsduyimMEsy wi2Msody (k) fOLO
dtsde Pb (11), efmskzfoOow o tcjOEyldHES M
IsC Odzd 2, sBtcOL k8 Ils GG jdzj sBteOL dz j Odz
d ts dz' Pb (11) MsCOLHYDMbapjvylzorLr ocC
BJ d&zC 59 . [BtoOL s&Rdzdz) | I5 ] e B dzd.Cadss o |
odzgzlstc!r GCdzj lsts$C dsjazdiaiz® | lc j O iyt ® dzd

I WOt d30dzO dafdeQdzd s ud M& 52 Jw)pdlsdC,
(CH;COO)PB3H,O dMmf sdz' L zClsifr ¢ OC t6j O

l sftcsigy o dzgpidgf ¥ MOBSY SHGE SISO
1.1 02j ©BhEkY 7 OwO&jsHjicddsed Sk V 6 ¢t
SBrOLOCIs) dqf sy j dzdy o §JjtwdsHdud M
dL d3j dg¥ & Is ivls od@ fpolAse? dzd W ded J f L O™ H
2100dhdlsj +dzjCSltetsdgdy j WisteRBzdzr Ol
GJtedzOded W , sdzse O, Moddzy® d d~ 9o ts1
sBtsdzbyj ¢ dodese. sO0CdydeaL? dzedr dzOd E
3. [Bsfdz2 ] GiMtej ddshisd 1 dj s tes dzdzts
) BUj Bz J B dzdets tSdz wodzw jlsw Mtk Gk
Mtsd Hddzj dad 2 ?
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4. s 0C d j OdzdztsIste s if dz" J BsHdW ]S Oydd =~
shtapiplsd dr Mistesjddw, Isdfr cdBtodtr
5, { Bl widedIlsy tMtej dzdesMmisd Mlstesj dedw &
odzdwjls dz0 ~dW@EAPMEd) Mot

6.Yjd5 BBEMdse dzj 20 k¢ fd ydetsmls: ¢ Mdr
7.50Cd®kd MmMots2Mso Ok B EOHOjIS CMdH
MEzot?2 UK M@’ sdd dmfsd L ks lsmw
8. Yy stsB e OL Iz j Is s jf Ashyflis® e dzj csHP M 5Y)
fp drer St d jdgsiys(ffls GOTEdg Mts H d dzj
g7 Caommd¥deoydy d d&zOL o Oded j ?

9. s Oyd ME] dej OC yd w-d sHals (§nQfteis tdzdd@y tcsH O
10etsMisOo 1 Isj EZttOodzj dzdy GdHEsSdZJL O (0
COCBd MzkyOj cddHtesddL dHjlk HE €
110 dsdzse d yj M OO teds dz ¢ tiz cGdag edsts 0 Stetsls o
12s 0C¢dj MjHddsj dzedv EkZcedzjtesHO dfMf sd
ftcjf OtcOIsr ?

131 0§ dh dlsj Bhdj d MmMstekCkbktedy j WSt
[ftsB j dzdztsfylsd Ctoj dBdzd j o 52 S dMmazslsr .y
Mdylsts OS] MddzdC Olsr 2 1 j tolsydigdzd B F «
Mddzd ¢ Olsr .

155 Oy j Mise j dzdzOW toc jdPtE€dgdw dzO Mmd dzd € Ols

16.{ MtsB j dzdetsflsd cdHictsdzdL O tcOflse tstcd d3r -
170 dsd&zsc d yj S Ow  totsdz Ctej dgdlzdw  d L
Mtsd Hddzj ded 2 .
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185 OC d J Mtd Hddej ded C o dgded ™ dmy &
dzj S OteMmlse j dzdz" » HtoJ § O@BOpEzd dz'dj ChEkj H
WOtedzsOydd?

19 Btsmdzz2Isj, € OC ( r=ifjddavesds mjw fifoddidaibdse
Sn (1l d 1Vv) d tb (11 d 1V). 0f
tej OCyd?2.

205 OyJd Mise j dzdzr | tcd OSydd dzOPbQ@ Hdzrd ~Sn
dMf sdz! LsoOdzdy © WOLLdRBOOAdL § .

21.[ B =5 dglg , f sy iz e sHinddakls Jdg'j ds dz -
gsdzr Sn (I1) d tb (11) weodzws [sfqw ¢
(1'Vv) d tb (l1V) btd ¢t sCdMmdzdlsj dzv c

22) OCsdzydlilsy EZtcOowpfliphfls Oadg O YR W dJyd
L dzj Clstetsdzdz’ :d3 d3j IStsSH 503
OSnCh+ KBrO;+HCI- KBr + e
B)SnChLb+ HgCL- Hg + ¢é
9)PbQ, + HCI- ClL+ €
dPbQ, + MNSQ, + HNO; - H(MnO,), + é
HC + HSOy¢ s gy SO+ €
J)CO + KMNnQ; + H,O- MnO,+ é
3)Si+KOH+HO- K,SiO;+ €

23y j @3 sBEMmMdzso dzj dzO@ IS MdQdaf stz iH®F H ¢

24y of JhWstg Bz dz" , wkMMSdj d dzOlddms dJ
ftcj f OtcOIstseo MBHjtey O dr Moddzij y, i
dzj W4 BHIgEGHES o d W
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66 dzj dgj dzelst V ckyg -

s -edzj di3j dzls O3 V cwkzfir sldsmwismw
L dzj d3j dzlsT f SH EOZF fBr "dgwhe: W As ), Mk’ c
Clsd {1 dzj d3j dzls™ BBtOL EZBIs GdzOo dzzt ff SH«
ftosdmMrtsHdls dzj BBsdetslstsdzdatsj ko j dzd yj dad j
ZOtcOMlsOded ¥ Bj sOdzdzd yj MSdn MmMots2Mmilsse.
dzj d3d s Odzdzr . € dzj BB'ddls" W U @& HE sdetf ifw s v €
sldzsmwils ¢ f tsddiEilkls @ @dzdd® BO BB 6Is | toder d3d
sdtf duyds 2 d3j lsOdzdz, dzj Heswodwe hd?2 Od

[ 2Ol s@Bodzj di3j dzlstse V cGtekzffr £ OGO
Codalt JezteOYydw o Odajptizls dets ts i3t Gipgztgy B 58 o
f totwols:  Mlsjf j dz@ ¢ -@fdzjOdedis HGgtsW b 2w |
Misjfjdd SCdmMdjiddy ¥ v s tzw-3 s BL Iz +18
dsdZ BXZOGBESHAGSEOL Sotsets ddd §fj oH!
. 5. +3 7 0OtOf I stk dsdzj! dilgeRPls tofis dzdzfp 2- Ot
f sSHEztctso dzj .

¢LBIs (Nitrogeni um)

HSH 6y Odedj OLBSISO 9© L jdBdats?2 C sty
oflstej yOjlsmw COC o MobBBHMEE Mt
(N>) 9nBBHdI 9o MEBIYLDPg dOCHEIR O odH]
ftsd HddNag ? yd dzd 2 ¢ OV  MmJ defds td @ )in.& OK N @
d sttcOddudmMSdns MtsjHddd dd?2 ( OBRddr ,

Cdzj ClstotsdzdzOW € s dz¥ 1252 y diz0 B sz |
uder j M. 5. o MmisjHddzj dedl¥Z ) df d+bozts(teN
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1), Messsdl J &jlsOdraAMd 1spRd)steduq § -
d sdzts 8- B dO G 5 to 5 H datsds jOdzdsjog™ 22 dilj ff SH § dzj
L dzj Clstetsdzdats 2 -fftoHcAst@ts 0 ez .ns § OC fid BOdz' dz
(CtsoOdzj dgls dzsfls )IV) OB @D P& ] Bd s O
fsHEzZtcHo j digj CIstots dedz@ BB QP Ilsdz@ " Bs tcOMmt

stsjHddzj dzdw OL SISO ) o tSHBGESH

£ 1 \ I
() I
[NHa]* NHs
NNe 4
e i )K -
H - | -

[ H \ ‘ H
' H & -
ot 10928’ 107

NH;-OBd3d ©C, G0OL BJL Yo jls@qyBC OtcOCIsj-
ty ¢z 77°C)
1l sdzlz y g dzd §
zOB St OIststcdz” 2 MYy smMtsse

2NH,Cl + Ca(OH) w%- CaCb + 2NH;= + 2H,0
ftotsd3" N dzj deder 2 MY smss

N, + 3H, == 2NH;
rzv MmMHoedc O tOo dztseo | MV of tddsysjtdiidipizizy tds:
ftocF510 0 A#2;00tc Od3, ftod k& yOMesA,K. ¢ OlsOdz
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J d3ts dzj NHz digw L d mMddz dets ff sdzv zdaOB 9 |
W dzW j s  mel4B B)izj d3f) ( B dzy ¢ KidzO=ipdc Oa &y '
otsHBStSHAZ | Meowr d, itz ORRBJOS -
NH; + H,O ==NH33H,0 == NH, + OH
lted dz. k2. 1 sBI jd3 ©OfSHT tc Qifipls o 5 tc
[ sdzj S HHEOH dzj MEkh jMlselzels, dr BtLOL 59
¢ tojiedzed 2 Hdzvw tsBI Widej dedWw thdeseo dz" = Mo
llIsts MdzOBts] tsMmdztse Odzed J :
NH4 H,O == NH," + OH
_[NHLJ[OH]
" [NH,OH
1 tsdzj | f tcOo d dz' dzts sBi Widgw J Is ts fy dz
ftoeslstsdzdlsdyj M Ow Isjstedw SCSdmdzsls d s
NH; + H,O === NH, + OH
i dz ¢, ¢ e
[ sdzj € Iz dzr OBBJOCO o YdHESBEB Oddd
QolssfteslssdzdL

2NH; == NH, + NH,
v.j. M tsLdyd?2 fteslssdadlsdy M2 I
NH;- O d3W ts dzd Is .
led oL Od d3tsH? ) I ddiats SOIY BB &L @365 ded
NH5; + HCI- NH,CI
Rtsdz Odsdisdzdwy fsHo Jteea Oj IsMv cdHisdzdL k2
NH," + H0 === NHg2 H,0 + H'
NH," + H;0== NHjz + H,O"
s Oy Mise j dzdzOW to j @S WY dzO dtsdz NH
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NH4Cl + NaOH +#- NaCl + NH—~ + H,O
NH;sC tc O d o O] I tco@lr®xORs hMtso ¥ B EZBOGE ¢
4 6] OCIsdotsdy 1 J Mihdzy tc O:
NH33 H,0 + 2K,[Hgls] + KOH - [HgoNH,lL]I® + 2H,0 + 5K
N4 dzZsister 2 BSMOHE
[ d&Z2v ORI OC O ~OKOSIsjteds Isted SdfO ~d
1) stRf zsoPEHad cOsSB tcOL 26 Ismw O d3dzd ¢
2NH; + AgCI®-  [Ag(NH3),]ClI
ANH3z + Cu(OHY®- [Cu(NHa)4](OH),
2) C¢dmdzj dzed W :
ANH; + 30,- 6H,0+3N( t6j OC ydw cEtstej dzd W)
4NH; + 50,- 6H,O + 4 NO ( ¢ Qs @lpdels dedf g Jn €
3) LOBINjdedl Obtsd@ise 1 o d&sdzj € Edzj
NaNH, - O &3 HNaoNH-d dsd H " ;-dzfilstd H 7 .
ltesdLotHde §J (LOBRINMNjdede j) O

HACOFH [zatsz dis? Coffrpils
d3suj o

NH; + HOSQOH - | ,0 + NH,-SO,0H
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NH,-SO,0H - Mz dz¢ & O dzdf deddiifsHny M mils O o dzts 2
Mzdz? W Oded d&zOd3d H dz' =  tudjH, O tcDls BdrO L( i, to j ft
His. )

NHx-NH, - HdOddH ( 6 -NHeN®l, d-dzsd HtcOL d H
ltocsdL osHdzf pslsdotslskze j t6eC zdzj L dzm j i tcj
wWisdoe OL dH) .

NH,-OH-6 d H tets € fyd dxOHR e €lzfr) d e5N .

AKdqOdzg HT

CO + NH;- HCN + H,0.

HCN - yd Odzso sH stetsH dzOW  ( iy d dzdylrf @y *
(KCN; NaCN)-fpd dz! dz" ¢ wH'r , { ok td dd dzdetidalz

NaCN + HO == HCN + NaOH

AdOdefsidzr WwWodzwe Isfpw OCIsdo dz" d3d H tsdzt
ontSHWIS 9o MtsMisOoe ydOdzdH dz' r JFE@NHY dzj €
K3[Fe(CN)].

e jHddzj dzgdv OL SISO M CdMdzstesH 53
[ShdHr :
1. NNO-s€fMdH OLBISO (b)) Mjdd®0dB cOLESISO,
l sdzlz y g dzd § :

NH NO; %% N,O + H,0.

N.O-6 OL , BJL YyoajlkoO d LOfO-O0O, n dzO
o SH ] , dets fm dzgj?2 ~"ddBBdyjmscd daj toj Oc(
(dzi Msdzj sBteOL EZs h ddg) ECMdH O.
slstizC sEtedzOv W ste 3z dzO:

N=EN"—=O
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2.NO-5CHdoOL 5O (I 1) .
1l sdzlz y g ded § :
O) o &OBGKOIEted(
3Cu+ 8HNO; ( s o s3GU(NQ), + 2NO- + 4H,0
B) o ftesd3" " dzj dzdzts s d
N, + O, »%¥%%- 2NO
ANH; + 50, - 4NO- + 6H,0
] OL BJL Yojlbo, L O Or O, BJL1OL dzd -
dzj cC s CdMmdyvHjsdfgwy ¢ d MHdztste
2NO + O - 2NO..
3. NNO;-sCfMdH OLslIsO (11 1), OLtlkdmilsr 2 C
1 sdzlz yJ dzd J
NO + NGO, =—— N,O3
2NaNQO, + 2HNG; - 2NaNG; + N,Oz; + H,O
[ SMdH A sls O)dH ¢ sMiIs! -Mdsdgjdgdds Yo j IsC
Mtsdz) sBteOL s P d2 ECMdH, toj Oc dddzdjfisls Hry
C d fpdzss@®100), Kizh jmlsozs h iz Istsdz! 5 o 9 St
dzj kM2 yde O, djcit tOL &ZOGO]j Isfmw:
2HNO, - NO- + NO,~ + H,0.
[BtcOLEZjlIs Hoj] IsOkzlstsd3j teder | W stcd3" :

.0
H—O—N=—0 =<~—= H—N%
o

g tsdzd OL lis d Mmdsiw[As teCdsim dzHf l4s'H o gzeby [ dzlf S G @ dzt
NaNQ, + H,O == HNO, + NaOH

-127-



1 d Is tafefdstz dasgjtgdeS so Z iz GgWstHAcdgle w L f 120 A,
ZOn sHwdseifB el Hd L Oy d d

oo

N
/‘\\
O O

} od gjisdgv o WOBHBOUYdaj L j dzj C Oeflse j
ftosdLotsHMisa ] OLBCttOMdIs] dzj 2 ( d3d Is d dzts

[ dzv MisjHddzi dzd 2 OO tstsO( 1 dzg & fi) tpE- @O
Isj dz' dzOw Ho 2 Mise j dedetsls :

| sffmlsOdetso d Is Nda 28 - N

[SdMmdzd s j dz' : N™+1e- N*

2HNO, + 2HI-  [,®+ 2NO-~ + 2H,0

2HMNO, + 5SHNG, - 2Mn(NG;3), + HNO; + 3H,O
sOyYj Mlse j dzdzOW tpOCydw dzO dtsdz NO

NaNG, + 3Zn + 5NaOH + 56D - 3Na&[Zn(OH),] + NH3~
NH;tsB dzOtczy do Ot Is s tcj OCydd fm toj OCIsd
4. NO,-s¢MmMdH OLBIO (I1V), BRI 2 COL.

1 sdzlz g dzd §

Cu + 4HNQ( s gy CU(NOy); + 2NO~ + 2H,0

2NO + Q- 2NO,-

] OL BRttEeB Yo o, sB dzOH O h d2 -~ 0O
sCdmdzd s dzOY HYfidafl s A tcj o tc ©BOR J 1sGN Me Y CHGC
l esHts?, BGBtOL@Ltlsdifglg B)E nds@sIsizlz & (

2NO, + H,O- HNO, + HNO;,
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5. NNOs-sCfMdH OLtsIsO (V), OLtslsdzr 2 0Odze dH
1 s dzlz y j2EdD] + P,Os- N,Os + 2HPG
[SEMdH Yr-BE@OYS J IsBOEdL tcd ) OH M § sS¢
o zOclz, twj Ocdelkzs Is mM otsHES?2 M BHBOL S
H,O + N,Os - 2HNGO;

dLEIsdkzOY S dmksls® ( HNO

l sz y 4 ded J :
9 ®OBGKOlttdd:
NaNG; (¢ #dpSOr (¢ ¥azy NaHSQ + HNG;

o fHttsd3r " dzj dzdets iy loedO frit5iffidssedz e Is H

O) 1 kesoats?2, HtojHdhtsyddd dtstce jy M<.
d ¢2H] © 1904 ¢G. t 4 OSydw oL O d3tsH |
fteslsj COjIs fted Isj B3 jtcOskztc] otdzi-lstsot
HdMJjots]-offgLtalizin, dzjSAUF fOds O ISEE[GH S of e Sz ¥
(~2%) d Btsdz "82 t©OMatsH 1 dzj CIstetst dzj to

B) sOlOdzdlsduyjmscéd?2, ©OL tOBSlsPdzd d

A.lJOBjte (1913 ¢.). 1 €C€0Oyjmkseaj €COlIst
bdzHtcj jo (1916 c¢.) ftojHdtsyddz d&i dz€ s
ANH; + 50, - 4NO- + 6H,0 | fMlsOHdw (§tsdzizyj
2NO + Q- 2NO,= | I MsOHdw (i sdzkzy
ANO, + 2H,0 + O, - 4HNO; NMisOohdsdzyj ¢dj H
HNO; -B J Myo j IsdzOwY ydHSEBMIs! | dZzO o tsL |

5. C. dujlk ftisyjmh LOL dsy | dd":
4HNO3- 4NOZ_'+2HZO+C)Z_'
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N
o M
. HH ‘ 2p* 2p*

O [h Y] =
o (LY 2 ;
Hsf
/U ) Y ) /0
H_D_N\(; = H 0 NK:C: = H—O H\D_

HNO;-fpd dz' dg" 2 S dmdzdlsd dz' , f:9d B 5Oz
ZOd3d otsHtSteH dzj " Hjdw jlsMmw, BHLOLLE
detso dzj ded W OL tsls dgtND; NeOJ i Is 'L QaNgOnw - d
dztfmisd otsMmmlsOdsodlsjd d Ctsdzyj dzstceOyd

g d3j M 1 Geidj ddd HINO] a3t tc iHKCAW - 9o tSH
tcj O dtelz j Is MoylOtarEgdstskizdA@ue ) (:

Au + HNO; + 3HCI- AuCl; + NO- + 2H,0

dtsdzd HN@JIstOIs' |, ~-Stesh 5 ttOMmlse st
RZOGctcj o Odzedd tOL ZOcOs Ispw o L Oodmd i3tsh
O tow y j dzd 2 :
dzj Mgy Me(NOy)y %2 Me(NOy)x + Oy
sle30 6 dedslyj ofk dgf Is j dz! dzts:

Me(NGy), 155 MeO + NGO~ + O
ftcO&yYy:j] Me(NG), - Me + NOA- + O
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L dlstef@slz dd3j jls WosteBz (tcOo dshf dzsa
cdBtcdHdB@ElEPWHz Btc OL 5IsO) . 1 dlsteOlsr { tod
oLt 9 yOlsr o ofjgehBe,  sOBE COdzd w ,
ORBsded v (M dzdilster ) ftodd3j dav 5 Isfqw o
ZHtsBtj dad 2 .

sOyj Mlse j dzdzOW g OCydw dzO dtsdz NO

2NaNQ; + 2H,SOy¢ 5 gt Cu- 2NO,~ + CUSQ, + NaSO, + 2H,0
I T Hjdw jlsiqw Bzter 2 cOL (NO

Idsdsedyj MSOY tsd OLE&kO

HtSH J oy Oded § OL B8IsO 9 5 te3OQ dedsut dizjj d3 3
Stcc Odetse j dzg detsdzj 6 4. | 7 s HCHENHA-CODR,MIs O ¢

Clsster j , fsdzd d&3j edL 2w iy sBtcOL 28 Is
slpso 52 N dL dzd . pLEBSIS o9~BBHdIs o Mtsml
Wit dastse, o dlsOBddzse d dsdzsedn ¢

Mk MistcOIstso . I 5 diflapicigf-d ~B d stz ttsde jc (OM O
G tste d3ts dz' ) Ols ts d3r OL-BGIsW] { If tstc dzis t3kzts todig
MmewiL o0l e Oddudhilzntzd aPHtsd

stckesotstetsls OL SISO 9 { todétdds HIg s dz! ELES Iste B
i &3j 2o @ ®BBRIEHEGY S dLd dNGuse dHiRds

mMddzsj L OB dzetsC d Maztss, ZzO tmhdtsey ¢l
o0y dz" § OLBIsMsH | o) &GYdiid digea{Oded U MS d J

vstsCdydesmls! MsjHddzj dzgd?2 OL 550
v 8¢ Md ydzetsmis dzd stcOlstso B kz ff3ts otxirdgddz
#ZjcCs osmmlsOdOs dzde O Isw Hdr ¢ Isdpdl s t

-131-



HiLORBJdzdtekzs h  dpgdf s@Espigodkyd s ¢ dMndj dz
dzC dzj ddztsor 7 Cdfdzsls d HsdtspHy &L jR
dedidsd stso ¢ j s s dfds j § OFOj Ismw o  d
(HbFe") , Cltster 2 dzgj Mysmtsejdz MawiLr a0k

HbF&* + NO, - HbFE* + NO

1 dIstcOls T ) [SU ftcj otcOh O NINO, o
weodzweh jmw fMmddz d' &3 S Odeyj tetsc j dzO 3] .

Ytejor yo2 dats Ists € fd ydzr d&3d wo dzw ¥ Is fpw
S OdzdL &3dH" yYydpeOes ddzdL qtelz® Is Idf Xs oz
YydbshtesBsSMdHoOL . 1 tjLbEd O] {6
Hr "Odedj. 1Ok Ojls jiipROsiigw OnzO c ¢
ZOMmr " j dz0® CdMmdzstesH Sigs o d 5 Pdis dg'dzj jC  uH
CdaisHO CdzjlsCd A1 4. stsdj boets, yd
Bisdzj j twBDdzlVQisd o dzr 7 toj OC upPXzdzts I O Hig 2
ftcdoSHJIsdRIds j dgisdzg sz wwOL o dlsds ddasts¢
fpd3sd els I PEMiF 6 S.

J 4 $OteMmise jJdedz" | Ht6] f OtcOIsT

Solutio Ammonii caustici (NHz2H,0) - tOMmilseo stc O ddzd O
( dz@rQedzr 2 MY dtels) .H dzV tc pd3jo dpHy Hatigfents ts o dz'
Memisksw dedg Is j A3 oo tSoHAOAE] W 9 fts ) KO@Bd MO M O
COofjdz2, Hfddgddzvjd3 = ©® COyjmlej tslsn

Nitrogenium oxydulatum (N,O) - OL tsuUs@S d )+ 9 Jj.MmJ dzw
ltodzgj dgv jIsiqwy & COyjMmlsej Mtej HMIso O H dzw

Natrii nitris (NaNG,) - dzOlsted WV . dztfitf dggf Hzw j Is fyw
MemMikzH sdeefihjd] Mtej HMMiso s § ted-2 Misparigle Ot

-132-



[JHAEZOCEBEBOdf sBsydzetsedts W32 ipss d tesa @3 Is €,
f tod d3jj lslfiyw G tc Oded yj dzdzts.

Ammonii chloridum (NH,CI) - O d&3d3ts dzd v . rcddteitg gozr j Is iy v
BdSMskztcOr © COyjMmMbe, SOOBEBOHY P B
CdMmMzslsdzgse s sy j.C sdedese s fMtcj HMise O

ltcdd3j dgj dzdj MtsjHddzj dzd?2 OL slsO 9

I woedadzi dMmYfdesdi Oizf gdbpeitHpiciNOS
NaNO.,.

ANesmWtste (Phosphorus)

HBHJBYOdy o LJdBdts?2 Sty 0, 1%, I
ofMistej yOJ sMmw, dOdstsdy J ©OIFPs siisiy O dz]
W s te d s 4(POy),ak-0f Olsd s’ .

Al ste @ORBHdl o |11 fjtedsHi, o
Stz . C dzj € Is to ts dagdAF RS2 B8 Bz €z@rj Ctls to ts d
Wistodsz 20 o Odzj dz3fs ¢ b oigezs Wy j o3t j 3 Fls j o |
(f.-8; ) *+3; +5. [(BB@kYHYyridé WYRsmW dH "
CaP,); P é 29p° (P,0s)-B dZOC StesH dzts € O L B e2e2p’8s s d ff
(PO - ) dzj f SHJ dzj dedets 2 & dzj S 51 Uztizts D dajtf .¢
slszdydj s OLtlO 9 Obtbdkj Wi skC
{sHEtese jdz', i@z E W sfig§ skbictsaxp
Bsy jIs tc OMifOLd o Pl Ists Bz BOC fnd RO dz!
(Ctso Odzj cas@asdg@® VY W Isd (
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Al ste SBBOLEjl Iktd S Oddtplstats f2dz
COMmdz 2, yjteder 2. [d&v Bjdscs Wi
nSdzsHdetse s Mo ud dedw ( dz® disd dzd pyd deyd v )

e jHddz] dzdw WEsSMWtstcO f CdMmdztsteH s
e sjddddy mMts M. . +1

H—O—P=0

HPO, - Ws W Stodzs o Ols d Mds Of s &d Gizs b ®c W d s
Ndd dr@ j ommlsOddss dlsj dzd, tyj de IS¢

stsJHddz] dzdvw Mts M. 5. +3
P.O;-sCMdH WesmWtste® (11 1), WosMWtstedfr
] sdzz y4fdifdj 3w 6 € tsd3 ts € d:MRSAzd RPU;s MW tstc O
S dzsdzy dz ¢ Hd KWL @OLOYJd: 2P
P,Os-B j dzOVW , ftsatsyOw dz0O otMmME Cte-dMmliscC
90dzdd BSEdm@ey j sy dzptdzB tcj Ocdlzjls M
P,Os; + 3H,O - 2H;3PG;
[eclssW s sted MisOwW CdMmdzslsO Mmkh j Mise L
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OH OH

H—O—F|> - o=F|>—H
OH OH
H3PO3 H,PHO4
4 s dzd WV sigdzigls R M@ d Is ' syJ dz Is

) 5MS s dPG U BB CdMasEQd Yshbdry jd ¢
I ¢ d s ndgsatfls j dz' dzr & tej OCydw e S g
wodws lsfw o fiisOdase dlsj dzv &q :

5HyPO; + 2KMNO, + 3H,SO, - 5HPO, + 2MnSQ, + K,S0, +3H,0

s filzj dzgdv fs M. 5. +5

P,Os-5CfdH WM sted (V), Wiy tstwdr 2
ftod Y JMbStsd sCdMmdzj dedd Wishm¥W stc0O

AP +5Q- 2P0

POs-B jdzr 2 CtedmbsOdzdzdyj MSd2 §oterh 56
fl SBtOLSoOdzd j 3 WiEsMWistedzs?2 CdMmdztslsr

¢d Mdzts Is © f) ts dzd

P,Os + H,O- 2HPO, BjlsOW sV sdds@W sy Ols
P,Os + 2H,0 - H4P,0; HdW Y sStcdz@d W s Ols '
P,Os + 3H,0- 2H;PO, (Stolsts) W s sslda®) W s C
[tolW MW stcdzOW C dMmMdztsls O Istej n ts 1) flzted dzOW
HsPOZ== H'+H,PO; -H d ¢ d H tc =Y 5 lipks® E2AL0°

H,PO, ==H"+HPQ® -¢ d H tc s %-tf 5 Bz®.Is 6,31A10°
HPOSZ==H"+PQ> -¥ tsf) WOz s3=1,26A10"
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l sdzzyjdzdj Wi steds? S dMmdslks' :
O) o d&OBtOlttdd:
P +5HNQ ( ¢ s&rHO- 3H:PO,+ 5NO-
B) o {dtiEgzsmls d : Ho zdgw MY sMmise Od3d
-sd edizd ud ME d2:
4P + 5Q- 2P0
P,Os + 3H,0 w5- 2H;POy
L CMiste®S ydtsdzdz 2 :
Cay(POQy), + 3H,S0, - 2H3PO, + 3CaSQ®
HPO, - Ise j teH 5§ € tod fifle @ dedzdnq Jsp I L) & Js
nstech 5 wOMlse tSted iBs pfifdEESHG . d A jsjn W fiptsdaf
sdzdydj Bl OLBldks?2 Sdhmdaslksr d ddlsto
et sl stedzOW CdMdzslsO® ©BwOLE] s
WsmW Ol 'sPO)(,Na Sdfpds JHtesY s ¢HRO) (dNa
HfedHtesY smP@)sr ( NaH
{ OMbo sted BBsMis! : CRdEsD 5 o 8@ s dstis dz! ¢
h j dzts y dz' IS0 dzadzg o d Oddtsdzd W, sfls Odz' o
CdHEBY sl Ols ' f s , tOdkyh j tc C
HfGdHEBY s OlsT .
AW Ol fsHe jtey jd cSdHisddLEZ, (it
Ifgls &z 4 j dz
PO, + HOH == HPO/ + OH tc1>7
Ifmiskf j dz
HPO,® + HOH == H,PO, + OH (¢ d H te 15 dzdL0°)
HPO” == H"+PQ> (Hd Mt g OmgtHv ,
Mtej HO N j d=1QdzOW , to
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111 fskzqj dz :

H,PO; + HOH == HsPO,+OH ( ¢ d H to gazpt?), s

HPO, == H'+HPO” ( Hd s ydagy v, s
5. oz sfgtej HO S dMdzOw, t 4

sOud Mise j dzdz' § 16 OF yuldfvi EFPVAG s iDi- Gl © Is
NagPO, + 3AgNG; - AgsPO®+ 3NaNQ
NJddzlsm 2 BsMOHBE
Na,P,O; + 4AgNG; - Ag,P,O0®+ 4ANaNQ
BJd 2 tMOHTEE
NaPQ + AgNO; - AgPO®+ NaNG;
BJdz 2 tMOHTEE
r dzw W Efisidls § Ot O¢dsq BstdaPH d s @yd W C
steBdlsOdzj 2 WsMWtste®, bketdz MewrLd 109,

Il desdzse d y4 m< Oe O s dz- wsihw ts

18 MtsHjtey Odzds o tstcc OdegO R 54 d&j Bp
StccOdetsc jdz desdzgj e 5, detcOjIs 9 0Oydzlzy
MemMisOes dkzCdjddss n S dMmdslis, dzlz € dzj ts|
OHJj dzBL Jdzlstcd W s Ols

AW Ols dzOW BkzWJjtedzOw fMmdMmlsj dzdz e dz
BkW jtedzr » MdMmisjdz Ctetse d. RMissydzd € O
CdMmdzslsr d&Bseckls BrIs! Istsdzr €5 ftod ftoj H
dizlssydzOwvw f tslstcj B detsmls 9 WBmMWtste] 1,
MH j oy O 2 MMsO9, iy EzE oMOMr o Ols! M
o MOfMzdojO L o dMmdls Bls d&htscdr WOLkBots:
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MeHjJtey Odzed j &5 S Odzr ydqw d WeshWtsteO® o
CdMmMdztsls. A sSMW:PQ), o g fpdetse 82 ME J «
Ndotlsdzr = d yJ dzse j € O.

N, P-wo dzw s IsfpWw 3 dL dad dzdets o O dg" d3yf, 1+ oz
Yyofmlsts HJWdydlsder &3d. 1 st Issdzz f tod d3j dav
mMej ey Ohdj MijHdded dzgdvw OL SISO d WsMmWs

J 4 $Otemise jdedz" | Ht6] f OtcOIsT

Natrii phosphas (Na,HPO212H,0) - 12 6 dHtOIs 6 dHts
dzOlstcd v . ltoddzj dgv jIsqfvw o COyj Mo j O«
M hifadhfjOtc OISO " vicsH Odz" , Clstster 2 i tc
Bsyd COd3j dzdzts?2 B sSdzj L dz] .

Solutio Natrii phosphatis Phosphoroi 32 notati pro injectionibus
-tcOMmlseo tste dzOIstcdw WM OO M -URY "yJ dedaW
ddz § ¢ yddd d3j dev j Is W H dzW H d Og gatlizls d ¢
LOBBdHz] 9 Odzd?2 Cttse (.

vstsCMdydesmis! MsjuHddzj dzad?2 WisMW stcO

Al O’ HdZY GtecOddL GO dzj Ist&Mdyc
Bj dzdats VWishistesteeOddujmSdj M +Hddz
fOLOdzdlsdud MEd®d WHOBI, o~ BIHMESYJeadz! M
ssCMdujde Sk@cte Biglzisd gzp detis Ofyls o s ts d ds!
i st dsfis: 5 fttsddSOls: yjtejL dgj BB
6j OCyddedes? M sMmtss dshls! & .
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} ted d3d daj ded J M J H dodajwaEIQM GrysdiTiv S t6 O

I COoyjMmisej tj OFIsdPBoNaldFAn] adsPQ,z ¢ Is f
O MY ted d3j dzv § IlsHipsts Is R3O M j.j M Hiflse 5

) SHCEkZf§O & h+wCo

s foHEEfdj] B hiweo ©hizmwiEhwA sl
( Arseni cum), mMizte! RO Sb (Sti bi um,
(Bismuthum). |1 ftdtsH] © MotBBHASAd 9dH]
tcOMY tetsmls tc ©Odzj dz B 54 HOzdRiddEdy) dzls®ys - S b
flzte! &3W dzd misr 2 B dzi M5S - &Odidlydflzsteaf s ;1
HSHj Y Oded j o L J3dsEs Bb- G808%; BiA 82 10%%.
Cdzj Stesdedz | W istedkzdzr o O dzB BZSp Bis f dzt
E6Bp. o d&zw L dzj Bj dzelstse f SHG Y fg. dgran; s
i3, ftod LIt BOLEZs sv E&dsp), B dzO«
ffqj oH B ZOCE Stets izt AFN-BPEHE) (8JfO0 d
dzj fjtBj dzdzts 2 Ldzj CIstots dzdats 2 s Hiz@tste 2]  da
é ( 1)(n-1)p’(n-1)d"ns).

s HARAY M) O SHBiSH B
AsH; - Otefyd dz;z - Bl diB d dg; - 9 B[ilmidzz Is d dz. 1 O
MO ddzj dz d1L dzd ~ stsdz! €5 Ot dz, ¢
fpdzj Hize M B MY sMtse OB
1) 3Mg + 2As- MgzAS,
MgsAs, + 6HCI- 3MgCl, + 2AsH;-
2) As,03 + 6Zn + 6HSO, - 2AsH;- + 6ZnSQ + 3H,0
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dtefdgd B'" Mistets ©6OL ZOG OJ Ismw . [ GS B
agr h+ wgO dhfsdz Lkzjlsmw o COyg Mlso j d
B weoO vk ®BgOQ,yd sy © 0. ) Odze | t6
l.ef smse [ Otch O
2AsH; %4 2AS®+ 3H,-
(U tedetsy B dzj fiplsdyrhhjs jwjCftwolptiz® O dzts e
2.1 J OC Yyt yo02A1Is 0O
6AgNO; + AsH; - AgsAs® SAgNO® + 3HNO;
ts ) © Wty SzIs s jsls ©
Ag:ASsE SAgNO; + 3H,O - 6Ag®+ H3zAsO; + HNO;
sMOHEtS yjtedzsets yoJ sO
3. t40O0Cydwvdzj1Sazc j to
2AsH; + 3HgQChL - Hgs:As,®+ HCI
SMOHBE yJjdzlssets yo jIsO

stsjHddzj dzedw ) CdmMzstetsH 53

H#sjHddz] dzdv Mts M. 5. +3

SbO; - tsC MdH mMztc! d3r (rriry, miztc!
CtedMls Odzdzd yj ME 5] oJhjMmlsets BJ dzsc s
oLOdABsHj2Mlsolzj Is m ¢ sdzyJ dzls tc dstists © @ dzc
hjdztyj?2, BXZOHOjIs O®RWtlsjtedsr d3d Mo 52

BiO;-s5¢MdH odMmBzlsO (I I-kjedmb @ d&dd sl
oJh jMcdts X Jj dzissdlg WwOnsd® sted 3s o o SH,
M GCtdeyd delstcqdtetseo Odzedz” d3d tcOMise sSteOd3d ¢
Mo ts2 Milse Odzd .
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1 d H WysCH T

As(OH); (As,02H,0) - O BW siIs jdedlal @5 ¢ Md H  dgfmh + w
fJjtesB ZOHOdzd § &3 € d fdasls dz] Mldseddrogldd® ints te d3
stotsh | W s diB)s2d (B sOdr "' w G)s o @ dinfipdstd |

As,O; + 3H,O == 2H3;AsO;

H;AsO; == HAsO,+ H,O

tdzftols B sOOiPazziss j Md 4 fd dz' dat
off tcOo s, i ts54,lstistelgizts B 2@ B8 O h OW W tstc d30.
dLo jMlsdzr Isdzr ¢85 98 tcOMlso tstcOn

Sb(OH):;-c dH tetsC M H fifEstelzlzdgrj d& ol 19)d,H ] B .
f 4t d3j dedztsG s pB.0 9B ZOBID | Is OlizW s ls
MosOMEsflo M (o] sB dZOH Odzed j d3 o ts fiyiEydards d-
Mt Hddaj ded 2o dgi' fijls £ OO-tpls datisb@dfislz to 3™ dzd fls
Cdmdzsilsr ) o hjzsyds - twOBHEOT J8 OE
d [Sb(OH)Y]®, o0 CdMmdz » t©OMIse H@WOISCNFZOY tc d
[SbCe]”

BiOH); - dHtesSCMdH odmdizlsO (11 1), ¢
N4 dzZssets Yo jlso, dzj c OB s jc? s g 2 jols ols
¢ dfmdzts ls8@iAGYH, O jls detse dzr d3d Mo 52 Mise O d3d .

Il twHEz i imMy@somiztc'dals daf H @] fig dgl>

bhddzj dedj otsfflsOdase dlsj dz’ dz' ~
AS(OH); i SH(OH); i Bi(OH),
Efddzj dedj thdsedr 7 Mot fMmlse
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J ¢ dMndgsndls@dzso d Is j dzr dAs®, SHEj OC 1
ftiocswodzwels HoB2Mlse j dzdesmls |, ftodyj dg |
Mots2Mksea ® otMmMsOdso dlsj dzv, tBWKOL 28 Is
SbCkIs©¢ d O bafAs@zddarsQ; Na[Sb(OH)], Nag[Sb(OH)].

rdzv oadmaszls® (11 1) SO0LOCl] bdeays Istsd
) sMCsd Sk Modd SBLOL 5o Ode'  d 5 dzO di3q
f Otets?2 -fi2OH resso dzj, B EZOHOS h B M d

Hi2Mmisedd &3, oM dafdLfasH o[ fipty g patzdzts J 61
cdHiddL *MEHdj¥b Bidz (Jtslsjtojls 0
BOEstcOMmlso sted i3’ 7 S Mshtsdz 2 :

SbCk + 2HOH- Sb(OH)CI + 2HCI

Sb(OH)CI - H,O + SbOCRT R dzts tisdh H ts ) HItE)! o'

Bi(NOs)s + 2HOH- Bi(OH),NO; + 2HNO;
Bi(OH),NO;- H,O + BIONOs®i dzd Is ts ® If) ts & d(fij)3z Is ©

uB8jHddz &z M M. 5. +5

AS,0s - 8CTdH & hi1weo (V), o ejEEss
flsj C dztso dH 2OV ROMMO, ©OMY dzr 0 O lsfw
oBHEB2, M hjdksyodkd, M Cdhndslksodd,

CdMmMdzslsde | Mots2Mmlse O.

SbOs - s¢MmdH  Miztw! i" (V), Mmkgdigy &
f stetsh ¢, dzj cOMmMlseo sted d3 o 9 SH J , oL
CdmazslsOtgd if tegzf biglzh | Miso j dedets € d mdzts s dz 2

Bi.,Os-s¢MdH odmdszlsO (V) (fw0OCIlsdyd M
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1dHtesSMdH" 3" M we O (\6)O, (fiyhte fdstsW(
or tcOy jdadz' | CdMmMdzslsdzr | Mo ts2Mmlse O.

H:AsO, ( StelbissO;( d&3j Is©@) d3" h v wCtso OW -C dfp
d i sO0tchh@®istcls SHd; ( difj sO) Mzt &Y dzO
H[Sb(OHY] - ¢ dHtesS MtsW stcdzO, d M Ekgzds O Oxlsleftxizts
( Misd B BEO;)- Bi3j Is Oo dofrfalz Issd dzsls ©  dzj - f
o d M3z, ls Osdf dz' dz" 4 .56 d Mmdzd Is§ dzd

sOud Mlse J dedz" § tJ OCydd
10 Otemjdzdlsr d Otmj dzOIsT M wWOMIse B
3AgNO; + NagAsO; - AgsAsO®+ 3NaNG
sMOHtE X Jjdzstsets yojlsO
3AgNO; + NasAsO, - AgzAsO®+ 3NaNG
SMOHBS hsYBEEOdDEE
1 @ sz e/ (IR
2SbCk + 2NgS,05 + 3H,O - ShOS®+ 2NaSO, + 6HCI
sMOH ¢ tad@ydetmets Yo Jj IsO
1 O odgdiitl)s O
Bi(NOs3)s+18NaOH+3SnCh- 3Na,SnO;+2Bi®+6NaCH6NaNO;+9H,0
sMOnpfcdzse s Yo jIsO

esjHddz] dzdw M MJtes?2 (Mezd YdHT )

ASS; AsSs - plzdzr WdHT g b -weC m(sIOldddzd W Y
o jhjMmlse® j drisdsCos yoe j Iso dzJ tcOMmlilso tstcd
tcOMmlso tsted d3" J ) mMkzdz? W dHOR dZzOIlstcd W ¢
CdMmdzslsdzr 2 =" OtcOCIsj to.
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SbSs; ShS - izdz! WdH' Mzt &ed )l ©dzdzd Wj)
o jhjMmlsotc OdpCjtes sSe s Yo jlsO, dzy t©OMIso
tcOMlseo stcd d3" o MmMkzdz WdH OB dzd W (o
MmMdzOB 5.

BiS;-flzdz! W dH o d-HdgH G OCddddly) ME 54 0§
Ctcgogtkets yo jlsO, dzj twOmMlsosstcddy o 9ok
Wodzw jIspw Shdso dz" d3 Mk dz' ¥ d H 5d3, oL Od
CdMmdzslsts 2 :

Bi,S; + 8HNGO; - 2Bi(NOs)3 + 2NO- + 38R+ 4H,0

smMtsdifctsHZC IsT oLOddisHj2Mlsedw Mk
mMite! d3r¥ M hdzts sz (NBIGS; MpSdz: W d H O

NasAsO; + 6HCI - AsCl; + 3NaCl + 3H,0
2AsCl; + 3H,S- 6HCI+ As,S:®( s OH ] dzlicSdsts Yo j IsO
AS;S3 + 3(NH)2S - 2(NH):ASS; (Is d 15 O te 1 gdath)dzd v
2(NH,)3AsS; + 6HCI-  6NH,Cl + 2H,AsS

(Isd tsd3r h ' wveCfofrpdiiddsdD
2H;ASS; - 3HL,S5 + As,S®
NagAsO, + 8HCI- AsCls + 3NaCl + 4H0
2AsCk + 5H,S- 10HCI + AsS® (MO W e B t§ dzlstpes jsls O
AS;Ss + 3(NH)2S - 2(NH,):AsS (Is d 5 O te @ gidgB)zd v
2(NHy):AsS, + 6HA - 6NH,CI + 2H:ASS,

Isdtsdzr " OC  Haptsls O
2H3ASS; - 3H,S + AsS®
2SbCL- ShS:®+ 6HCI (s ) O ¥ & Gstis O dzy jy® [[)dst®

SS; + 3(NHi):S- 2(NHy)3SbS (Is d 5 O dzls dOddgsiztsofids] W
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2(NH,)3SbS + 6HCI - 6NH,Cl +2H,SbhS (s d sz 6! &3 dzd fyls OV
¢ dMmdesls O
2H;ShS - 3H,S- + ShS:®
2SbCk+ 5H,S- 10HCI+ Sh,S®(ts 1) O W 5 Gstis O dzy jy t5) dsto
SSs + 3(NHy)2S-  (NH4)sSbS (Is d 5 O dzls dDdigszdzjods W
2(NH,)sSbS,+ 6HCI-  6NH,Cl + 2H:SbS, (Is d s fi) iz t6 € dfidie® s O
2H;ShS - 3H,S- + ShS®
2Bi(NO3)s+ 3H,S- 6HNO;+ BirSy®
(5sMOis Whats tc d U daj o1&
Bi,S;+ (NH4),S- dzj oL Od dtisH j 2 fyls o &z

Mmdzsted HT B h 1t we O, MmMkzte! &3Fr , odmdzzls O:
AsCl;; SbCE- d H € sfyls d ;
SbCE; BiCl;-Ise jtcHT j CtodMmlsOdzdzd yd MSdj o4
] JHtetsdzd L
AsCl; + 3H,O - H3AsO; + 3HCI

I dtsdzse d tgfsfgd Owizr h+ w C O, Mz te! d3r , )

HSHjtey Odzdj {Isdn | dzj 1Q9]%izls todzde tSEsEE
¢ fteddizj Mder 8 RISttt dzj Bj des OB. | OdB &
Cslstster 2 o thdteodtsdz S dzyj destcdtclz j Isfy
dZzjecSdn, MmMftsmtsejd C sMBdkE  dzO CoQsfdatfirp
dmftsdz LzjlsmMw o MmMErjBdes?2 + CMff jtelsdlL
ftcj f OOlsOBR dor h ! w¢O.
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S Mg udetsfls: MjHdda dzd2 & h+ wgo

dtsjHddgd dedw d3r M wWCEO (V) d.sypbess
ssS¢mdyds . uvsimMduimSisy HIOMdedy Ok
BdztC diotso OdzdJ i3 Mk WedHteddz' dzf = ctelzf

R-SH + HO-As(OH), - R-S-As(OH), + H,0

s tets d3J sts@g ts, dg" h 1w CIAs R Y Mg dzi @®,d3] W
wog dzw w fry4 Odzsd dzj IsOBtsdzdIstsdz 1 Isd n 1 dzj
ZzOC Of dzd o O Isfnqw  © h dlstso d W Bzt yodYy dzj 8 1§ 1
L dzgH j dBBdyd MSd?2 L sB. Il dmdszls MewL ™ 9 0Oj
ORddzsc oz §r . % Irdsdg Is Bjils W j todgj dfls T
COBtsCMdHdy JfIlsdHOL " . 1 sdzj J MmMdzOB OW
MowLOdzO ) BBtOLBoOdedj 3 BOdIZStcOMIso s
o MOMr 9 O Ismw o IsC Odzd .

[ 4 $OtMmise jdede" | 6] f OtcOIsT

Acidum arsenicosum anhydricum (As,0;) - Odze dH ted H
Bt wltsegdMmlsts? Cdmdzsils . l tod d3d dzv
dzj CteslsdL qelkze b j | Mtcj HMNlso ftcd ¢t
MO dtsedyd M2 fOCIsds] dhtesdz L
sCOdzj 2 LEBO. JatHdIs o MtsMmisOe IsOB dzj
ftod BOsSCtesodd, dMmistsh jdzdd, Ef§ OHEC

Liquor arsenicalis Fowleri, Kalii arsenitis (KAsO,) - A Oz dzj tets o
tcOMmlso st d3" "+ wC O . (€lddizddew jOstdry] ddfftsdd) Iz
BOsStesodd, *P QY Intsdedimdste bs .

Natrii arsenas (NaHAsSQO,) - dzOlstcd v . Otel] j3de@dy j Is fi
sBr ydzs o dzj ¢ . W s ted3d Sol ut-i @O M usps
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crkzgdzj $me (1% dzO U v fy [ Crdaofifyj ddeOs@D  ddfd Is
dqdz jSyd?2 o COyjmkej Bh jEzCtoj fa@wvehj

Bismuthi subnitras (Bi(NO3)z3Bi(OH);) - o dmd3kzls O dzd |
sdetso dEsPdzj dgv j sfqpw  COC oawykh jj d Odas

l sftcsigy o dzgpdgf v MOBSY SHGE SISO

1.1 ©21s§ sBh Iz8 -~ O-O%zlp Birdelgs C 2 V 6 G
R OOSCIsjtedLz2Isy dr § tsdzthpgndzd i34 o
gL d3d dgv & Ismw Mots2MmMlsoe ® 1 Isdn 1 dzj d3d
Ols ts d3tizta WO ?

2.1 0 dh diIs g 1 dzj € Istetsdadz | W tstc dzlz dzr 0]
BrhsweCoO, MmMkzt! &3, odmMBBzlsO d dr ot
sBtsdztyj & dJdtsdzetso .

3.{fdhdlsy obHBWBEHA jJ M) dddfjszfryj @
Mo s2 Mlse O.

4. sdf cedBtedHdLOYydd Olstsd3der -« B dIs Odz
CesdWdekzteOydy OBBJOCO d dodzO OdGABtscC

5. s Oygj Mise j dzdzOw toj OC ydw dzO OdBZBdOE d

6.l esdLoBHAE | OBBJOCO d dnm ftodd3dj dzj C

7. Y Ists mMtsB 52 ftej HMsOoa dzw ¥ Is sad&PdedH " d
sts¢ md ydetsmls+ ?

8. [ rOtOCIsjtcdL Z21sj o MmJ dL o jMmisdz | i
ftsdzyjddj, Mbtetsjdzdj, Mot2Mmilse O.

9. 0L sIsdMmMlsOw CdMdclsO, jyY MmMtsdzd. 1 tsdzizn

10 BtsMdzlz 2 Is j 59 ¢ I dxch © glztiko dzts | dz' dzlz © H
OLBIsdMmists?2 € dfmdfsdsd o Jou ddidjls tefdtdsdsdgd, 6" .
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11oL SlsdzOW CdMzsls O, Ytsdzkyj dzdj, Mots2f
12RL 5B teOL dlsj -Miisdsjzsk ldstéz thodidzizts Hd OG tc ©Odzd
OL slsdets?2 CdMmdzsisr .

13)1 sy g sz OL tsls dzO W ¢ dMmdzts s @ M lsed dzts=ot ddldnjd
6y OS ydivjds' g Istsdz' € i3, 5 Y defig dtfgjdsclcpdy jic © 2
14y Ists § etfld MsHzd stcOIsOdi3d fted dr Isj to
SOC odzdwjls dzO 1 Istsls ftetsyj M € Olsdc
158 Oyd Mlse j dzdzOW t6j OC ydwv d&O dzdIlstcOIsr .
16y j d@3 tsBEMmdzse dzj dzO IstsC fd ydetsmils! dzd Is te c

170 dsdzsedyj M OW twsdzr OL s5IO.

181 jtoj ydmdrjl€£jOtemlilso j dedz" | dzf s Otz g f
mMejudez] @L slIsO, dr ftodd3j dzj dzd § .

195 OC d J§ misd § 4 dzd s¢dMmdzj ded W ftctsw 9 dzw
sBtOLEZjIs, dm Moat2Mmlse O.

200 OL sBa dIsj Cdmdztsvy T, Weigotgte@Isjy da
Wstocdidzdzr , tsfdhdlsy Met2Mmlse O.

21y OL sea dIsj fn s dzd sCMsCdmdzsls WshW st
tcOo dzy dE[d?d LGQ.H t

225 Oyd Mise j dzdzr §| tjPEdd.d dzO W smiW Ols
238 0O¢dJ MtsjHddzj dzedWw WsMitstecO IstsS Md yds
240 dsdzse d yJ M Ovw totsdz? WtshWstcO.

251 j toj yddgd&f ®tg s o j dedz W jis il tdsjtcefO0 te Q@flsr  ff to of «
26l cdo jHdIy BEZwOodzj dzdW toj OF wydd2j ¢fCAQ te haC
sSdafftcd o34 daW & Isfpw ?

275 OC dL d3j dzv ¢ Is fippvin dztCodd) dgts Is dig® 52 s o O
cdHtesCMdHBe sHetkzffr drh: wCO Mt
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280 OL s dIsy sCMdHT 1 dzj d@3] dzlstso ff sH G tet
sfdhdlsj dmr MmMett2MmMlso®. s0O0Cdj ¢ dmhmdtsl
29 o dh dlIs g W s te d3lz dzf C Ols dipstsdelg’ 2~ L ddzj @Bl
ftsHGtkzy §r dzr htwCO Mt M. . + 3 d
ted OCGydd dz© {Isd dwsdz ?

30/ rOOCIsjtedL 2215 Mo s2 Mlse O mMizdzs W d
B wCO, d&Ofdhdlsy EtOodzj dzdw tcj & yc
3l BsMdzz 2 Is § IstsC Md ydats 4 'ts5,y J dfiz H gy lzhf o
BrhswCO Bdzj j bEMdyde, Yd d@3 MBJ HC
32) OL tsoadlIsy dzj ¢ Otefmlso j dzdz" | ftcj f OtcOlIs
fwoddsd dza ded 4 o By HJYyddad .

310 dhdlsj BkEZttOoadzj dedwV toj OCyd?2, Mmestsise
NagAsO; - ASCly; - AsS,S3- NagAsS;- AsS;

p-Cdzj a3 ks oz f 4 '

s -edzj B3j dzs O VI ctwkf fr Of)s datsfclOfnw
fd dzjSd , ( iRzt § tdasizd? Cid 1 dzj d3d dzls’
czOo dzz s f BHE GBS dHdstesH, Mjted, |
Wy dzw b Isfyw  dzj d3 Is Qdgid® Gdpdz. f sdizts dzG R ts d3ts o
nOwOSIsjtedzO fdzjHEzs h OW 1 dzj € Istets dzdzOW
é n sip’. s yfigls®?2 o tsfy! &g L dzj C Is te 5 dzdzt
dzj P9 OlsOjls HokR 1 dzjSlstesdatse, { tod dzd d3¢
s5Cdmdzj-Bzdw 1 ted sBtOL 59 Odzd d o wrL j2
L dzj Slstetstsilsted yOldalstizd dz' thdedt dagtsgjlzls f totsw
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sCqdMmdzj dedw +4 d +6 (S tcsEdY CSdipdasdsjsdak
Ostsditse {Isdn 1 dzj Bj dzstse Qo dzgO h j Misd.

sdmdzstesH ( Oxygeni um)
C dzj € Iste ts dzdzO W

sdmdzstes-HOX®@ geni um.
Wdsts dfizdiz®©v o dzj N

15°252p". Cdzj § Is tedstdABiisd y j S OW

2s?
O |t
sdmdzstesH RBsy 4 Is
(w2 -1/ 2 )& 3 I BL{(OF); +2 (OR) ,
bilsts? g o Ow
sdMks@B®R 2 ©OMfeshltod] ddr 2 O )
Misfls O dzs?2 YOM! ¢ oBLHEZIPE (4B f B
o Jhjimibd@ Cdvieds 2,) Cdmdpiser ( (O
[Bdj S0 CdMmdstesHO dj &syjls B ls
fleswod)dedj §OGOKBOGC]ldy &

2p*

1404
foswe dwb! finkdd ¥ Jc
dzs dzOd B

l gls. €.
ModHjIsjdzt Mlsakzjls & ,kzOddzsd dz & dizgz§ Gl
252 20"
52 2p4§ %
ol ML
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[ dlg &0 G, BHAOGJES s OW steBdIlsOdzd 1y
( C diEas0) dORGHndisHfH Bsds tesmissw dzdd (
116, 8A)

o o
I BHO1.[ . [Bdzj SEO oBH' dd&jijls bkets
90dzj dzlsdz" d©3 kZedzsds 104, 5A, s. ¢. Stc B

Memistsw dxEftcdsid L Oydd . gowLd d®iNHE G
CdMmMdzstetsH O difdedfL dete Offes, § 54 sz B dzj
Hf sdrg =31.841 dd#fls@f ). [ JiHEk &sditlzd
SBOLEZY sMWw oaBHBSESHA §| MoaweL d, Ylsts t
Mots2Mso® otsdil, IlEBEdjw o dzws lsimw O dzts
(or MsCOW Isj i3 J to CipCldicfCizC d § gydzde™ tc dzts
ddL OV dhf otw j BsMmis! , | B¢ G OF BOJ fipy
f dzslsdetsfls: o 4Aw d Hts. ) .

] jesCidH oBHOsHSHP] tesCMdH] o6GHIBGIS
s5CdMmdzj dzd v -X.d fifdrsdejhitdgPj b L 56 dzzlskzs

sO¢ d © dBsdzjSbkdzy etH' MmeawrLd o
CdMmMzstesH O Mddz' des fsdzvtedL 59 Ode' , Bts
mew L wdid, f 51 stsdilz Is, OO0 dzEtci? telfds Cod tfin)tsck
1500y ftod HwBsdwtedts?2 dGcOMM 34 ¢/ Bwsd .
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) sz yOsls §jtesCMdH oGHGEEB® dgL g
wOMoste® fMjteds? Sdmdskr (50 %) :
2H,SO, - 2H" + 2HSQ
C Ols s HK2H + 26 - H,
OdzsH 2| SOy -26 - H,S,04
H,S,0g + 2H,0 - H,0, + H,SOy

[ Hd&OC &, sl Mishse 1S sdsddyy
1§ ts dats d3d B dz f fisfiiaiz fiflaidded W tqs f d dzd dzO:
H,0 H [0]

HyC——C==CHz — HsC——C——CHy—> H3C—C~—CHs
OH @)
l OB tstOlsstedd jtesiMdH oSHBSKGBEHO

BaO, + H,SO,- BaSQ + H,0,

H,O,-syj dz fMdzOs OvW CdMmdztsls O.

H,0, == H"+HO,; Ky =2,2810"

HO, == H'+ 0,%; Kp=10%

RSdz ,HOBwOWE jKigd > 13 , fs olbtts?
HdMMsydoydy fJo0slsdudméd dad dHJs.
SBtOLEZjls Msdd, doLrosOjdkrj fjttsSdH

Ba(OH), + H,0O, - BaGO, + 2H,0O

v. C. Cdimfzaefagin so e dzj Yy zlstsydzzs Mls
(-1), O, Bt ¥ § Is dB "SI d dgzdds jedigmMis Odzs e  Is § dzj d

H,0, + 26 w#h- H,0; E°=+1,77 B

O, +2H" + 26 - H,0,; E°=+0,68 B
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R L L dzOyJ dzd 2 Mils OdzH OB lisdgds O disLoddirisdgc
fslsj dzyd Odzse o pfadetis,dzj YIsE O @Y Is ) tcdz' 5
Mo s2:Mmlsea O

2KMNnQO,4 + 3H,SO, + 5H,0, - 2MnSQ, + K,SO, + 8H,O + 50

2Kl + H,SO, + H O, - [,®+ K,SO, + 2H,0

1 JesCMdH 9 SHEStEGEH O RBsy 4 Is f SHO J
MO di3ts o ts gAY IslLY dzts ©

2H,0,- 2H,0 + O~;DH°=-188, 55 Cr

Csdidz ftesyj MMk MfsmsemMlsealzjls Mo j
f 1 scditgls m ePfacsC MdH o BHEBWGSHO Mdzj HiZj
@34 Misd Jod §dedy dedets?2 s B pOBEREY IS
sOCy ] durpddistse M dajfl Holkjdds oj degaes, d3  {c
H dzw dr digfo'w L HBOOO dzWw 8 Is oJh jMmse O, t
GO s w@fie 5 ¢ @Y dmish da'd dzgPaEd "NaP.0H
kd s dzdzlz e, M Oe j dzj o k¥ CdMtslskz, dtsyd e

[ dzw sB dzOtclz  j dad W fjtesCMdHO oBHTS
dmMfsdz? Lkzels tjOCydse M HJRtSBOIsSsA ¢
fticdmMizlsmilse dd Hd!1 Isd dztse 5@ 15 L WdteO,
Msj Hddzj dzd(WV I D) o cEEOD O do O Is + Wdtedze 2
sBteOL W fd defQr0g'd Caffid, Hy@O5, HECr,01):

KoCr,0O7 + HO, + H,SO, w4851 HyCr,Og + K,SOy + HyO

Il desdztsedyd ME OV tctsdz CdmMizstetsH O
sdmdzctesH 9 -BBHdIs 9 MtsMmMisOo offffjdka

o4 h jiplgodzC s, Yy dJtotse, Fedzj osHtsO . -1 jL

yd mMmr Hr oO0dedvw, CdMdzj dzedw Odzd dets € d iy d
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ydotlsdgr =« S dMmdzstesH ftesdzd S OjIs o Ctofs:
sBteOL EZY tC(Mdcj 36 dzsB dde. € OF if dizlszjy @@ d
CdmzstesH Hp?2 O ydted L Mmisj dz€ d » (€O fif diAslzy tioi
fesmMszf Ojls o CdzjlkSd, GHj] td tcOfgr SHI
h j milse , ) tejLzdz sOIs§ LIsdr, df to® yJ Mf
or Hjdzw jIlsfqw 1 dgj tecdWw:

1 b +,-(HBCO,( S OteBC MJd e j d3tsce dztsB d dz)

¢ dzdadstdsf dzO W BsHIW S OyYydY - §JMfdzs®Fis (
s ted HJ dzj dzdzlz tc ts dz ) sBtcOL s Odzd d
dddyddweiztls -BOHAC O @ysOS ydd g sk gt
Bsdz) ¢ Zd@GEHdH Odkd, BJ d$OBd, r1s, Uub
CdzjIsts€C. 1 0 1 Istsd3 tsiPdztxiptO dety] ¢ HigjsASTdssoCddgd
YOhdjMmw o oL HIERA I, tcdodgiHdgY. | IS IsHdylz &
o BLHERO, SBJLLOWGOY o Odzd W fdls' J o5
Ol BsMW j toj M dLBr Byds" d3 MtsH J o)y Oded
or ndzsf dz', 9 @ OMdL &3 YJ dEsSOgE O tgdH ds¢
(ROA Ay dspils dddyddiese Ol! kRt
stesdz , issdz e OjIs 9 0Oy dzlz¥ tc ts dz- )
sBi JCIstso | jdBdzd BIs 3 jMsStsects B M@isejd
~25 Cd3 tsBtcOLAz jfisdy? |5 LfsxEddzE @ 6 0 d dzdzdzlz -

RL MtsiHddzj dzd 2 € d i dOtc D0 by fstze O olze
Yjzso jC O szt 80% otH' . 1 dzOEBHOL
cdBtedHddz |J steBdIlsOdzd Meow L Odz , Ho J
L dzj Clsteastdas® ) Jd3j J s Byjdz or Ms€Cd2 HJH
Wo dzw j Isfpw  kdzde j tmMOdz dz" ds OMlse stedIsj o
Yy do silsdzr n tcOMis o stewdj Is dzjscecORizgdug g Sddi
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yifse Mise kzJ Is d - dsdzdL Oydd (Hd MG
SHdtsotej d3j dzdlzs Mtej HS2, © Sttt

] OCYdHEYUOMEEOSHE2 cdHisddL O Yy dse,

ldsdzstedyj M oOvw ttsdz! JjtesSEmMdHO o

] dBdstsotsdHtedw s Obtsd 1, tlh j{fdj
fsH Hj2Mlso dige@BL Hj ) ctse O Isfqw iy € d fi
9 BHIz.

AH+ O, + 46 - 2H,0

ltod {Issdd o Oy dety 1 telyj BasizisHizd & jlsdeds dzts o
fted Mtsj H drizj dafjdC 1Rt s dzts o SBOLEjIsmw §

2H" + O, + 26 - H,0O,

1 o d ftcedmMtsJH d digj] edsde s dzO sBOL Iz ] Is
Mz q J to)sdb&iyg H

O)+e- O,

1 jesCMdH otsHBSteSHO d ¢4 tg dofipd dpgdgH da
CdzjlstsC, Is.¢C. Bdzed 9L OdBsHj2MIlsokzy Is |
or atsHWI do dL Mmlstesw, d&Otekzh Osls Mistek
jj ttjfOtOlsdedzzs WkdzSyds. ol tessdz j
COlsOdzOL ' d iz jtesSCMdH MdBBzlsOL T (
f tcj o@OELOMH ,@ .0

20, + 2H" %4520 + 2H 1wk ssumssseoH 0, + O,

2H,0, 1858+<2H,0 + O,
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J 4 $Otemise jJdedz" | Ht6] f OtcOIsT

Oxygenum (O,) - S d Mdztstets H . loatsHdIlsmw o tstec
fted Mmi-asnhnednls s ydsfiiHssfls Odékd B30 s
CizBHOdzd] (cdyfsSmde ) . dey I | sda 2
stcOCIs ffted ¢ j didisdrdzls coLddGm g COdrFoO ) .

Aqua purificata (H,O) - e sHO tsydh j dzdzOw . RMY
ftocdetlssodzj dzgdv Y dHSCdRr dzj C Oteflse j dader =

Solutio Hydrogenii peroxydi diluta (3%) - ttOMmlse tstc j tc
9 SHBSHO ( 3 %) .

Perhydrolum (33-35%) - j t6 G d H tc tS dz. t OmMlso stc ot
33-35%

Magnesii peroxydum, (MgO2 MgO)-dzOc dzd v  jJ tetsSC Md H .

Hydroperitum (HO*NH>-CO-NH,) - e dHtetstf Jted Is (
0, 08% dzd d3tsdzdets? G dMmdztsilsr ) .

] 6t P OlsT 9 SHBBtetSH O fJtesEmdH O i to
sBtcOBtSISE tc O de, f sdzsm < Odzd 2 f sdztsls
OdzZsdmyflsdud MEsets d HJLBSHBStedtekze h j 6t

g4 JtO (Sul fur)

Hjtle® dzj Bj dzls € ZOo dgs?2 Y SHGEZY Y VI
fndmisdy &&" . rR. [ j deHig odfj j .0 OdzO U d dafs 2
fitedsH), (ofberigidpd ,d st stz yd
L dzj Stetsdatse  dstsy jls  EEe jwlf ydis @' MO ik
6 OMY Otedof Ottt} C IStc S{ozty j toj RYEHHAZ tafe jodz! d
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o Jtrnlz odzdL 5 YoHcGewlkzidy tsGL dgidid
Ols ts i3ts o o j dzd ydoe O Isfqw | o 1 dzj e W
dzd d3d s Odzdzd yd MS dJ ipe Be2TyidPooO tofn ded'eHjke: © ¢ A

vJtel®dYy dyds 2 dzgj d3d sOdzdz, ¢85 L §zOy Jsdzd
zdh+ cOdzsc j dzOdz, S dMzstesHEZz  OL slskz.

4 jtcO lsdasdls @z Czdztc @y tizis gl tdzls O d3.
J vy MmMtsHj ey Odzd,j 0 Intsdnjsip.o dH,j Iso ORBdc ¢ 52

#Jt® 9 fHtdtesH] oMmMlktcj yojlsmw o MO
Yyomils+ 8 eoBdzdL d o Odafsdz] €O dpr das t8tc W )k
fesHEZSCl SCdMmMdzy dzgdW Mj cSoa SHISEBH O) .

(Y ftoddsidr ftodeslstsodzj dzdv SteOMsC,
Mtej HMMlsa ©, O BOECYJ HBEY HEGEGEGd~ yYJ dzj 2

H4jtO dORtsHdIMw o tOL d&dyder =~ f tste

cdffmi d HEL.:; o Mjttd 7 ttkzHOR d d&dd
Stee Odzd L BOR (0, 16% o Lu§jidtse jwaidges,
BOC ! dzj Bj delssdg) , . j. ot dBdscdn

mMejHddz] dzdwv e, [Mdzsodzr §J d3gddz] sOdzr Mg to

dbkzdzt WdHT dlzdzt WOIsT
t b& O0dzj dzedIs |6 ©SQ L,O-6 d § M
FeS-§f dted Is NapSO2 10H,O-d3d s OB d d

ZnS-MW Odzj tcd Is|CaSQ-0dzc JHted Is

1 9SS ddztseo Oted|l GO,-B Oted Is
dUFeS30dz € s51SrSQ-yj dzj mis d dz

b gS-0Otec j dzls d | MgSO27H,O-C dL j ted Is
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) e d d3d oz gz

l.ltecsdLotHMlsets Mjtedes?2 CdMmdzslsr .

2. ] dzC OdzdL Oydw COkykz<¢ o.

3.] J S OtcMise j dadz" j ftoj f OtcOlIsT (dzy ¢ € ts
ontsHdI OS] o MtshmisxpPde <BOW QR s depzy O
4.1 sdzzyj dedj tOL dzdyder = MsjHddzj dgd?2
5.1 dzw Bistc! BT M eotwjHdIsjdvdkd mJ dz@ M
MOHBe) GCO¢C dJqdemd SIsdydH d Is. H.

#J Hddzd ded™ Mgt (1 1)

] tshdsodtsdz | dzj Clstesdedzs 3 §is By ls sivodg
dzj N Otcj dzdzr 7 éB3&YP'S oty Lt sddg Hdzv Ols
shdeso desds MsMisswdzadd o tsL dtsy+de -2dH o & . 15l
+2 HA&W fMjttr HBOEZSAROLOSISjtwdd d fow
L dzj Cstetstslsted yOlIs j dz' dzh, dfp - @yls sdgP i Is 52 (Y$
MstekzS bkt ?, L Istsls s5CMdH  Lifdjhy jfpsdati
COL ctsBtOL degsd3 MsMmisswdzedd d ftod dzdL € d

. 2. Btsdzjj ROLOCIKjtdd, d ftwse d
Bjdzj j  dzj Ctetsslsted yOlsj dz' dz,.Sd oo Isas dzf
WdHOR &) ®;izddte®S M H tc.

JHdzd 5  dL dz0d B tsdzj j 9 Oy dzV B dzv fij tis jiw
Mjtoso S-HESE S H SdzpS EdaBj jHs k6 s tseo s MMl
SH 92, 2A, HdazddzO fMmevwL.§ &Ods§ tegugdzO |
1,1 r1). 1 tsldadud st laBsdpEsSd Alng@L s dHy 4
skmMikzlsMsokjls edetedHdL Oydwy ¢dtdyjssH
BdzdL 5¢ € fJwwdhsdBz ( 90A) .

- 158-



J NdHS B d Iso j toH S8 daji ts Misdstl @zd
By Bsdzj CSzdzwtcdzr m o SHBESHA 7 MeaweL j2
(2,5), &@id hj yidk k& CdhdstewHs@z (3,
COHdEMO Ol kO Sdipdftgts HEh) dztloegi® s | W fr
dZdL ¢ 5 MesuMmisets MsjHdd) dzdNOBEE" ¥ §
Cdmaztsls j .

[IsmMizlsMlso ] otHBESHAd » MoaweL j2- BL
bW dad,$. Hl ted tB" ydzr a bkEmdssdws Isjc
f zOo dzj dzed v bk g 6&75Adeq b-C8F,A b .8 He OL
dzj ftedwisder d3 L Of Oatsdy skndr n wdy.

) tod Ctsd3dzOlsdets? Isj o3 j eOlskztej 9,51 oz
] sHdzr 2 tOMmlse tstc dhyjjdstpvts HidSugjtsa' © YO B S 2
CdMmaztsIs 52

H,S=— H"+HS K,=0,%10"
HS == H'+ & K,=0,810"
d dzd

HoS+ H0 == HS +H;0'
¢, tnge  thdz &

HS + H,0 == S + H,0'
G thege thde ¢

s sdzdf,S - Miezdz! W dfHe JH tetsiz.dzz § dzts ydz
h | dzts yddgtsoz! jdz" | d&34 Is © dzdzr O IkOCYJ d ts
Medz W dwstesh s twOMlsotstedds" j © o9tsH .
fsHO jtec Ot Isw Mddzt desdBz cdHtesdzdL &
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S + H,0 === HS + OH, G > 7.

slkd WdHT Htokecdbo Gzl ezdzsyg , BOdzste
9 SHJ mMsd Hddzj dzd Vv, dzjS§ €6 tc " {fj s HPL] tc dz@
f s dzdzts 3z O JaBsERrE ¢ H s &z L b2 :

AlLS; + 6H,0 - 2AI(OH)s®+ 3H,S,

st ssdz §sdzzydl! dr- tBdj dedz’ BB (6]
dzj o L sy dets. 1 toj OCydqwes cSdHtetsdzdL O t
CO¢ d ,sUmjdessclls da&jls' thdss ds2 ddd

sbdz WdHT R B)HSOSEH tesddL £y sfyw )
Msslke j sMsoks h dn  Cdmdsls, fdjHsse Olsj
TOEOCk] .

SIS, + 3H,0- 2H,S5~ + H.SIOW®, t61<7

s dzj cOMlsostcdds d8 © otHj, dats tOMISs
SlsdztsmMwilsmw . ¥MnSZn Fe SCo F& NMNinS, s Moy 1H IO
Mjteso SHBEBHEAR, O Mkzd WJdHEE OBt dsd W

MnSOy + (NH,),S- MnS®+ (NH,),SO,

1LdLCOv ©cOMmo Sted d&si fielelzj dyizaids el His® i
o' Mt dds fsdzvtedL 2 M dd3 Hi2Misedj d3
fsdzvtcdL ze h d2 idsdz, iz deisWlapm O h ( 2 Btsdz f
(0184 dzR) .

s dzj tOMotstedd o5 8 otHj d S-fiBdslsC
o Cdmdzs2 MtejHj HCI) sS85 n8Bi,S;, Pb S
AS,S;, AS,Ss, SbS;, SbS, CdS. ltd Hj2Mmissdd
sCdfMmdzdlsj dzj 2 tdd Cdhdys lshw:

Bi,S; + 8HNO3¢ 31y 2Bi(NOg)3 + 2NO- + 3S® +4H,0
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sdmdztsisdz” §  MOn& Asghyl 'As,S( SbS;, ShS)
tcOfMmiseo stew & Ispw 9 dLBr Is¢Jj »SsfiN&EHS dzr
sSB®Od]J B3 IsdsmMsdzj 2 :
C2Ss+ 3(NH1)2S - 2(NHyg)s6 Ss
C2Ss+ 3(NH.)oS - 2(NHy)s6 Sy
1l sl di3s MmEzdzr WdHBo di bHi " Is d2’N a S ,H to
Ca(HSy d Hitonr Btotsh s tcOMmiso stcd d3r J )
fsHe Jjtcc O h diMmw cdHsdzdL &z, izts | o dzad Q8.
mMzdz WdnHr .
HS + HLO == H,S + OH, tc1>7
dlzdz WdHT g3 ¢ Is tOL dzdydzr 2 yoJls,
fsdzw ted L Oy d-d tzthdz:dz: B ez] J o Mt Ow Mis|
ftoqfcHdls € EkZedzkzedzj dzedt yo jlsO.
1 Of o d3J t:
Na,S-B j Myoe j Isdzr 2
AS;S3 A S -3 § dzls ' 2
ZnS-B j dz' 2
CdS-y j dzlsr 2
ShS;ShS-stcOdzy j 97 2
MnS-Is j dzj fhdz 2
HgS-yJ tedz" 2
Bi,S;-C tsted ydzj o1 2
I dzOB s cPststwat{ i tswRBHIS L MEzd WdHO
gqdzd MmMezdz WdHO COdzr ydqw:
FeS + 2HCIF FeCh + H,S
HS-cstedls etsdzzer d3 ff dzOd3j dzj d3:
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2H,S +3Q - 2SO~ + 2H,0

2H,S+ Q- 2S+2HO( tedpj H sMBPIsC j

HS sy des B dzOtelzy d Is fs §tyj-tcdzsj d
W d dz! olsQuds dzts 2 mclisdl @ ds @ Ouds @ ts diykvagg): P b (

H,S + PB" - PbS®+ 2H".

sOyj Mo j dzdets?2 %5 O ydnji2dz: WzH HJ s dz
Weo dzW j lsmw te] Ohdydfy O, teeEstedsidyz MisPhY U d tedz

H,S + Pb(NQ), - PbS®+ 2HNO:;.
H,S §-wSo dzv s Isfqw  fyd dz dis jdgdw dgofs.fpfnls O dzts o d

Cdzj S Istets dzdzOW W s te d3zSEO 3 WP, dz! ISVddifH S teffBipe
d csdz@ dzOG tstotsH dzgse OL s 7 2, L €59 jdc N ff) Hatlizr W2 G
fioswodwels Issd 5 otMmilsOdtsedlsj dz' dzr j

[dzv otSHdZ n OMsSFsBsaf -fSPAjmABBOC S
sjtedL 2y svw hdPulzefd isd [ A:

S+2e & E°=-0,48 B

SO + 8H +8e- S”+4H,0 E°=+0,15B

l csHEZCIsT sCdmdzy dzedw Mmkzdz? WdHtse L C
(OClsdodzsfisd SdMmddlsjdy d Jjeét ¢ tsdan
l sLditsy dz" j] ftetsHESIST ¢ dMdzj dzdw

H.,S w95 S®+2 °

H,S v SO~ +  é

H,S v H,SO,
1 Of tod d3d te:

2FeCL+ H,S- 2FeCh+ 2HCI + ®

HSOu ¢ s gt HoS- SO + 2H,0 + SV
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8HNO; ¢ 5 gt HoS- HoSO, + 4H,0 + 8NGO~
10 oeLHER] Mjte] BtoW dzr ipdzf,’n iz defls o 1

sSBteOL B Odzdw Mtstslse jlsMisolzs h da MEezdzr W (d
4Ag + 2HS + Q- 2AQ0,S®+ 2H,0O

ltedd3d dzgd dzedy Mkzdzr WJHEo:
NaoS-Hdzv EHOdzj dzdWw o tsdzsfp Mt M Ckte X
KS -ftced Stsydegr » LOBBdzj o OdzdWwr © o©dH
CaS-mMtej HMlsots Hdzw BEStEG! B M otcjHdIs]
BaS-Hdzv L Oh ' tcOfls jodmj2H dddsj ddg@®Rm j S s

Il sdzdmedzr WdH (fsdzdmMkzdzr W Odz" )

Clss MjHddzl dzdW o BHBKESHO {, M} tzk?
B sOdzdz&o0 deF2Hh. Ra dOL" 920t jhj fts
f sdzd Mz dz' W OdzO d3( .

l sdzz yd dz" Mtsj H d dzj ded WS:ff 9 SHBGBH B

D HS (n=1)-gsdzesmizdz W Odzg, MmJj tetso SHEStGSH;

2)H,S,(n=2)-HdMmikzdz WOdz dqdzd HdMmkzdzr Y¥dH o

Il JtodtetsH] ©OMY tctsMls tc Oz tztc §3H gl @ & dzv
M2 HdMezd YdH Yy JjJdzjLO (1 1) MmMdzjHEE

S

S

e
Fe
N
sBj ! Mkd W Odtso Ry dets §tsdkzzydls:
(NH,),S, + 2HCI- 2NH,CI + H,S,
rdmizd ¥ dh" ddsidg S SUJ ¥ suj udesy Mstets,
o w Lo W L W did .
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ltod Hozdlsjdz' dzgsd3 RteOdzj dzadd MEkzdzr ¥ Odz
BHizj ] BGBGEOI' j Mjtes2, ftwd dOctej s Odzd d
fMzdz W Odetse ) o3 ddsthod dfy juf M dds dgl Ols ts

) sdzd Mizdz' W dH" L8l OdE@ESs2H Melf sdzlz YO
f tcd oL Od®iBsHj2Mlse dd My ter ¢ sday
cOfmlso st Odzd d dzd cOMYf dzOo Odzd nk dz
h jdztsydetsL j d3j dz! dzr =7 3 sOdzdztse d O dza3ts daq

Na,S + (n1)S- NaS5,

) sdzd flzdz' WdHT f fj toHstS Bndés O o3 ftotsw o
omMmMisOdetsg ddj dzvtsrdjimdzd Is j dz' dz" j Mo =2 M
HdMf tetsf steydtsdzdtetso Ols !

NaS, + SnS- SnS + NaS (SF - dmdlsj dz
AFeS + 110, k- 2Fef3+8S0O~ (S -9 sMilsOdetso d s j dz' )
NaS, 145 NaS + B (S,”-5€ d fydzcptisf fods @ dzs o d Is .

HowL ! Ctolkzf §°d tdfs o SHOIs dSs dzO A3 h j dzt
hjdzsydetsL j d3j dzt dz2f = B3 sOdzdzseo o BMdztse
fjtojmatsHdy n &BjlsOdzdztse dd3j jIs Btsdz h Iz

l sdzdmizdz WdHur fteddsjdzvsls € OBy dgteq H
L Odzjse Odzd 2 , HdzZw BEStc! BT M otcjHdIs]j dzw
Mddzelsj L j daj Stslstster » odHBe dMSEMmMmlse jc
~dadd .

u8J H]dzj dzqlV) Mg te

I sbkdydi s SdhMdstsH O, -©fsisdsls ®dd
@O &Otlzy desds { dzjotaiz] . Is ol Us REESLEHEZDHMBD ¢ d o
| dzj Chtcsdzse SBGOLEjIMY  yjls' 6 dzj
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sBEMdzOo dzd @ O] Is o sL d3tsy dzlz ® mls j t Q wilz'
fteswodvjlkmw o MsjuHddsg dedwa fjter
Ots®BOBd. 1 dYftlsilsdud MSd2H dfdsjdazd, 6T ©
SOChb, SO, SO, [SR], HSO, d d&3j j IsH 2fdizlze 1 dzj Clsto
W st i3z dZz B 2 9P°3S, IlIss BBBEEYS O (disdz0
L dzj S lstots dadzts 20 [. OISR losdis s dzj § 2 dzr d dz
fpdter  (1V) d&jsls dzj §fsH ] dzj dedelz® & ( daj
f Otclz :

*quqﬂqL AStedB30 &tsdz)) tod d3j
¢y Mmdte]

spf e dztse OV SO

sted 6 tsdzO dz ,

S
sz f JtcOd3d H ( ©
sp’ dMm¢ Oy 4 dedz" 2| SCl
484 HJdzd dad W fnd tor (1V) sls dzd YO L

ndBdud MSs2 OCkdodsimis: ¥, ylsts MmawL O
flsd ¢4 def tpj da(®  ( +4) df  dz@ dzdia] digdfislo te ts dzdz
f Otcr sBlzMmdzOo dzd 9 OH & gz tc dzt gfizj ¢ 1§ ¢ IS 2zl
ojhjfmlses. 1 0ftddijte, Mmkd! Wdl dtd dzj
Mls OB dedzd'L d Isj st Ot Hisd yj M¢S Iz ¥ Mtk Ilskzt
cdetcdHdL Oidc’ P.dEkzP d BRIt OC Is j to dzlz © H dzv
[ B te>¥Lh 2 fqw ¢ d Hotedsdy Iz di Bhdjlsiyis o 2 j s )

fijteJrtSHWN AR HttkzEe © HttkzcO dJL sd3] tcdz
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Med i dzjcelts BECdMavelsmw Cdhestks
d s dztSe),”.

Vted  tlstsdy B dav j v Isftedts islR@Iiam s o
btcd e sdzOdz' zOW S BEBBPH Ofc. SPj S gl
SO sBzMdzOes dzdo Ojls Mmddz dzr j o tMmilsOdetse
d s dzO:

SO + H,0 +26- SQ® + 20H; E°=-0,93 B

RL MtsjHddej ded?2 Mmjter (1 V) dzOdde@sdz' h
hdzd ,$O0MBsdzd Mj tededMBEER W Mz dH Mz

{S¢MmdH MJ-BG( ML ¥ped Misr 2 cOL )

SO, - BjMyoe jIsdz 2 G OL M tjLSddz =~ Ok
oH' RnOdedd o' L' POV ARLKLIPCES S5t Isj tedsd yd
zmiss?2ude s M HOydjvdzd dzQ, d2DdiFiztOPd s ¢
2800Au. ulstot j-tzflf s aftsfirj Calzad H s O YHjMs " )
Pecsds00 @0 jdz 119, 5-A0, 1dd depds. o ddj S
f ts dzW meAHD.

[STdH Mjter (1V) MOodedlsj dz dats =7 st
CdRdzO dftgAc Odsjedsj 1 tsBI jd3 9atsHT t0OMiIsat

Il sHdz" | twOfgdasptels 8PLCd2 L Of On, 9
Isj dz' dets?2 HBdzd "ddi3dyuj MSd dzaj Mo W L Odzadetsc

[ Mdzso dzOW BEOMMO s lsjj lszdz6 d 5 dzS 1©
G dHPEHS.O u o t5B4856;,dz0180 HNOLOddzjH ed2j HIZO .
[ dh+ dgj BSdz M OW yOMms' 66O s3teixsdsh &
9 SHB2, SBtOL W HBo sdzt dets Mmddz dzlz e
CdmdskE
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l selbsddlsduj MS ]  tOs daHgSO:M dafs 3 das
fcjumsOodl! fusksddsduyjMSdd koo daj

.l+

H,SO; + H,O === HSO; + H;,0O"
G gz s dz ¢

1+

o
HSO; + HO' == SOy + H3;0"
S > thdz G
H,SG;C O HokzrmtsMmdetse dzOW S dMzsls©O BB KOL Iz
dkzdzt WdlIsr :
H.SO; + 2NaOH- Na,SG; + 2H,0
J]JHtesMEzdz W dis' :
H,SO; + NaOH- NaHSQG + H,O
[azv ., 880,d 44 MmModzj?2 BBdj | oy @R lsg t
Mo s2 MmMlse O. [ O] © IsojteHBBAd 9adH] M
sCdmdzw e lsmw CdmMdzstesHBdR 9 BLHER O:
2Na,SOy ¢ O, - 2NaSO,
l o BHWWPfplseo stcOr t6j OCydd t¢€dMmdzj dzd
L dzOydlsj dz! des B'" Mistej | :
2H,SO; + O, - 2H,S0O,
Na,SO; + HyO, - NaSO, + H,0O
NaHSQ + Cl, + H,O- NaHSQ + 2HCI
-1 0 tj OSydw dzjxdls o thdpwoe j¢ Odf this
Odzsdr dzstc© ( Mtcj HMiso © B | Hzy @zdzj S2d s C T
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ltesHEZS SORRdBE it (| V) -dvoddzv:s sfypw Mz

NaSQO; + 2ZKOH + 2KMnQ, - NaSO, + 2K,MnO,4 + H,O

SNaSO;+3H,S0O4+2KMNO, - S5NaaSO+KL.SO, + 2MNnSQ, + 3H,0

ANaSO; + 2KMnO, + H,O - 3NaSO, + 2MnO® + 2KOH

NaHSQ + I, + H O - NaHSQ + 2HI

5SSO + 2ZKMnO, + 2H,0 - K,SO, + 2H,SO, + 2MNSQ,

Cllkz tjOCyds dsydts Jdhf sd Lyso Bls € .
CtoOMdetts dzj stso OV 15,9 to OEEC jOM Y M@ O ds iy
oLOddBsHj2Mlsadd M H 8l & deds 3 &I tf dy dz 1§
SteOdzy j o7 2 O NiidsoCmims o(dAsrfyw ) j dzj dz' d3 ( Cr

3S0, + Ko,CrO; + HoSO, - Cry(SOy)3 + KoSO, + H,O

{ HdzOC 5 H dzw sB dzOtclz  j dad W sCMdHO
COyj Mo j dzdzzs toj OCyde , Mmdese Odadzzs d
SO, 2tHdas? o tsiHEsH , H JC XShipldsaBdpjfipy] 9SjQud @ O§ Is

SO+ I, +2H,0- H,SO, + 2HI

vslsjtfjdg CdmMdzj dzdw Mmjter +4 wWodzw §
M 60O Bsy 4 Is dzd Is s dz! His b, f tfdorsh
o simis Odetgrojd Is iinda'ts2 Mise O, dzts d f-2s dzd 3
[SdMmdzdIlsjdz? dzr | Mots2Mlsea ®© HdAzw M ,HJdz]
d Mttlse j Ismiswdz? hdfire jidijloks dzj Btsdz! M 5

SO, +2H,S- 3®+2H0 ( sBtOL ZzjIsfmw € sdzdzsd H

sO¢ wsldmddsbiEdey@yej udo Ot s Wik
CteOMmdlisd dzd, ftedudds dm BJ VM jJ HJ2MI
o J Misd d nzctedzts 25, o sEC tc O & DD B fstpdz Y
otsMMisOdzOe dzd o O Isfpw . [ CMJHEBd MJter (
h jtemils: d btzpdzC o cHEBtctsdzd tOL tclzh @8 Is !
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fteddg dgvels COC HiLddwdydwlzsh jj Mt
BOCIjtedd, dobz sSSktedeo Os i i et 9 @dizd,yls &
fozjmdej o' 7 ctedBStse. (Gt dmMfsdy L ks ls
stsdzimjteodekzes h jj Hj2Mlsadj tBEkzmdzise dzj d

[ Mdzts 9 dzOw BOMBGOMA sHAE j Isw ) n
ftotsds' M dzj dedegsylsd dzO@ ftetsdL o sHfmlseats M to

FeSuf SO, 192 SO; w48 H,SO, w983 H,SO2 NSO,

sdzj Iz o3

[ detsetssBteOL ) » fists@ Bizy j ISSOd MY sdz! Lt
tcOL dzd ydzr » BB dZOMw . 1 O0f tcd d3j to, dztsdzO
jets ftodd dajedtgH o dz' dz' § f eHlsOuzsg ¢ @R fiyk
dimy OteJ dzd d AHYdHCCAHENED jAL W Is § § dzts)

glzdz Wdlr M jdazsydy » &jlsOdzdzse d O
5O dz -dBOjizistc Ofls o tsted d3r .

I JHtesMEzdz Wdlsr 7 tstesh tsdzjteCOdndsmids tgjd d3f L
dzOf tc o GgiHBQ),, d Ljogis stsdz' ¢85 o o BHMSA O
Ca(HSQ), dzOL r 9 @8 Is Mmkzdz Wdlsder d5 h j dzts § ts5 k3,
dLodzj yj dedvw dzdeded dzO d vy dzdzs dztsLr duL

I sHdz | tOMmlse tste” Mz dz' WigtsdspL Oo Mmdixf
h§ dagla)®r t6j.0C yds

[BO bdfO Mmtsdzj?2 (Mkdz ¥ dlsttOL dzO cc@f
fdadz d2" B3 SCdMmazslsoOodd M o" Hjdzjdedd B SO

HSO; + H - H,O + SQ-

SO” + 2H - H,0 + SQ~
1 tod dzOGtej 9 Odedd Mizdz Wdlsr HIMf s sty

AK,SO; % W%- K,S + 3KS0,
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] JHtesmMEzdz Wdlsr ftcd MdzOBtsd3 dzOGctecj 9 Odzd
2KHSGO; wi- K505 + HO

lted Sdfwyjdedd tcOMmlsotsteseo MmMkzdz Wdls
sdtsMmj tedzts?2 SEMEFsMHizZHWY Ols dzOIlsted W

NapSO; + S w%- NapS,03

s Mz f WdBBF)S 5 MiskzClsbkzte] QdsAdsc
(SO), Seslststesd Obtd SIdMdasttsHO $OC BT
dsdz0 dgjels IsjlsteO! Hited gyt J OMpdmtety
YJ dzlstcOdz! detsets OltsdzO fMmjter MmMts ). 5.  + ¢
dsdey dds)d s M. &.

R L oHAZ n tOMlso Stctso Isd sz dzip¥ Ols
fwisi 8 disdzj ¢ 2 eRBOFEHO0a sHT CNfdndzr = tcOMmlsot
tcOL telzh OjIlsqw f tsBteOL o Odzed j &3 ¢ tsdzdztsd H

Na,S,05 + 2HCIl- SO~ + S®+ 2NaCl + HO

lied {lstsdg fsWedW sy siNdzy Myl dzyd™

g4 dLB" sCBd3 tcOMlsoatstc® ded-Gte@ls@®B gPic
o ZOYOdzj Bjd 2 GMOHBS IdsMmkzd W OlsO f
dIsmw, yjdbjil, BRZt]jB)d MsOdse dlsmw

NapxS,03 + 2AgNG; - AgLS,0:®0+ 2NaNQ

AQ>S03- AQSO®+ SB

Ag,SO;+ S+ HO - Ag,S®+ H,SO,

I dLerkCj Isdthkdnoy©enls adissidle VA g
BJU® jIsdzer 2 tcOMmMlseotste Sl dzj C Mdes?2 Mmsdzd:

Ag2S0:®+ 3NgS05 -  2Na[Ag(S205)2]2

HJIsd sz dzi ¥ O 2O & ff Hzls Ols

-170-



5.¢C. BHdd dL Oltdisdtsdrj tef dgjoj Isls df
sC d Mdzj2ded W1 Istso dimBokndis® Jj e s o simlsOdzso g
t Ofmls o s48,0; NzOh j dz h JtetsC tsj f tod d3d dzj dac
o sMMlsOdetso dlsj dzv o W Oted®OYdd Hdzv € tsdzd

I, + 2N&,S,05 - 2Nal + NapS,0p

5 Is tc Ols dz® Kz® & W

lesyd Bigls jf OJ Is 9 fitc { Aisls Pls alaf ¢ Is ipw
Edzz yh j ded v tc Ol o stoffshslsdflz |2 sH dzjsB to
Cddf dzd S Mdets] MsjHddzj dedj, Sl SBisj L O

I, + Kl - K[l3]

K[l 3] + 2N&S,05 - Kl + 2Nal + NgS,04

4 zOBts § d i) dzflls jCdexf, FeCh) s d ) drfrts @Os> H 1S
SOS. mdztste, Btetsd d RtesdOl ¢ dedir® € d fiy

NaS,0; + 4Chb + 5H,0 - 2NaCl + 6HCI + 2HSO,
ltcdL B ' sfgMMzd ¥ OO dzOlstedw tsBteOL & j Isfn

Na,S,05 + Cl, + H,O- 2NaCl + HSO, + S®

ClsO tjOsydw W dzw j Isdfiv ts &' Orulg jinldsfigwj
5B dzOtclzy j dzd W -d s dia®Mmkz dz! ¥ Ols

stsjHddzj dzedw mjter (VI)

I tjLEzd s0O] te@fnt-80dejf% lOtezs{dets o 3 tots B
h j flsthtf @G4gj dedz’ » 1 dzj Clstotsdats o .

I ZOGSHOEBY @3z Mjttd Bsyjl oW
fMsdHddzj ded¥ = M Bsdzij OSHBOEHTSIs tahOC
SKs; SO;; SOR; SOHaly; SO”; H,SO..
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l esHECIsT o sfnls Odzts 9 dzj dad,"H dzf) S@y ()
LOoadmwlils BIs j4 SCtdyd delsteOydd, Mmddzr o

[CMdH Mj-BO-dH Jshlsy M44,8AdB, BAL
[ sdzj CzAABJSB dBsdesdzj tedets ] Mistetsj dad § Ist
SHdydks?2 &sizizEhezOw SO i fH e sdH dzo ®
O.gjter ) f HEJGs2 s G, 14250dkd
tcOo dzr &3 120A.

SO, Y OHdzets Y tsEdztsh Ojls o &zOEk (H'-B]ls
f 4 azHESO-" sk 3O dz" )

SOyg + H2Op) - H2SOyg, DH°=-130s H Af3ts dz:

[z fsedzsh Ojlsimw Mmjtodets?2 CdMAzslsts?,
Cdfmdztsls, d&OL' 90j Bzt " djbdtsdk" . [BhHC
H,SO2NSO, t sflsOo dzj kO ESOL' 9O Isiw
SO..

s fsddijted - Cdfmdztsls o HMsC
BOMdzy dzd Miskzs Y dHCtsMIs! , HFr BYWHh 8 dzgO o

4 j todzOW C oy das@>Pdzr 2 ftetsHES Is a
ftetsds’ h dzj dedetsfisd. [ j tOMotHESIS Hdw
[desédj fkzde WOl fteddjdwels o SOy fmls

] tBdz hdE € s azeSQjditsiols0 ndzCH ff s dzlz y j dzd j
(M joW smM¥ Olsses, MmMizdze YOO Od&Ritsdzdw) ,
smizh ¢d cOL e .

[ J dmf sdz! L Iz¥ Is H dzw f tsdzlz yj ded W
odMmMEBL dzgse s h j dz€ O, f sdzd Od3d H dz" ~ €
O ddzd tots o Odzefdyr 7 BEIfgiGdz ¢ OC ¢ dzj € Iste
OCCkdBzdzw Iststetss  HdzvW ddesedn Hikzedn
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ltesdLoBHmMIsats Mjtedzs?2 S dMmMazslsr -mMismls
Isjdzt dz@ = sy Mmtso :

1.1 sdzkyi &dj SO

2. [ CdMdzj da 1S COBIstster 2 diEsy dets tsmlh j &

(S OOdzdL Olstste  NsQ@ijr oz dpdff sRsBZSE GC ( €

Vo,Osd dzd Pt ) .

3.1 sedztsh | gpffijtcdB® ¢ J-D3Wisdst®) . ( 9 6

s t5 dzls O Cfiptdias fiftiseclziz W .8 f dsHI s W H e d
SHdts dL -§ st ,@Ea’ s 52 Ctdeyj dalste Oy

1 jJLoSHBIWISWHY j dzOW , RO dzv dadniss®v Y «
C/MBBdL Yo jilsO d L QPSR OO ¢ 72861 SEHPCA d
(tcOL dz. ) . 1 d BGteOded Yy dedzs madsy " do OJ Ist
cOMmlso-tsigd dz' dzOw ¢ dMmdzsls O. ySOFH@ -] ¢
B dzts G d HBQRH,G-HHH e JH Ol Mj tedzs?2 € d fdzts
fsts j dzdhQHSOH | Mskzf Ojls o tjOSydd B
hj dzsyodid. 1 € sdayd dzls te$Oedsjo Omstisiziste jto Odgils
(Be, Bi, Co, Fe, Mg, Nb) fO0mmMdedtk

l o SHdZ A cOfmlse SttOR dzj o Hi$®,S d
HdMMsyddekzjls §0CkdyuyjMSd  sddasmls: ©

}j wofflsz fHi M s yd Oy d d

H,SOu¢ s it HoO == H,S0,3 H,0 == HSOQ, + H;0', 5, ~ 10’

I'ssteOv MG de Oydd

HSO, + H,O == SO + H;0", K, =1,3310°
stsdzyj dzlstcd tetso OdzdzOW MMj tedzOW € d Mmdztsls C
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"
]
H,SO, + H,SO, == H3SO," + HSQ,, s0a & 2, 107

Stsdzyj dzZlsted SO, O dzadiz® Y IstHWY Mmdadz! dzr &3 €
L OodMd d@dsmisd s tdCmpdtfo dS2d fif dessdzy J dekt Is d
d Isd &Y J ez ¥ iy ddc PL § s HE S sdzs §O
SO, Is.¢. 9" HjdBs Bfsjcliipds IS OE Y H oL Od o3
H,SOy:

S+ 2HSO,- 3SO- + 2H,0

H,S + HSO,- SO~ + SB+ 2H,0

s sdzy dzls to d B @AAROEH G dzj o' HJ dzv j Is

{ OL B Q9 dzjSBwAWO d IjdsHoji2j s ) oBj Is O dzadzO o
L dzj CleBgRpidn S sd3 tew HE dzOftew )y j dzd2 dzOn
I s sEMOL BESHEBEEH d fMkzd ¥ Ol o&jlsod

Zn + SO, - ZnSQ, + H,-

doddzgjy dzgj twOMmlseotstew jIsmMw o Ot BOS
howfw fdz tODSOsted BO.

[ JsOdzdzr , dORtSHWHh JjMmMw o wWWHE dOf tc
Ag, HgMmdtEAdup Oo80) dgdetst? j Hc dJtelz s Is .

4 Ctsdzyj dzls tc ;80 9 G dpdztstdj OB H j Hfls o
SBtcOL 59S0Md jidg dz' % Olstse j Is Odzdss :

Cu + 2HSQO,- CuSQ + SO~ + 2H,0

2Hg + 2HS0O, - HE,SO, + SO+ 2H,0

2AQ + 2HSO, - AgLSO, + SO + 2H,0

[CdMmdzdlsj dz' dzf | Mots2flse ® € tsdzyyj dalste
fesWodvjl d ft ldsh jdds ¢ Mmdsy de o
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8Kl + 5H,SO, - 4, + HyS+ + 4K,S0, + 4H,0

HjttO® (V1) fosvedvjl ¢dMmddlsj d
H,SO,, dzts  dzj 9 /. st ISOBE MEzdz W Olsr o o
weodzw s Ismw ¢ ddd By B0 azaRodzezs &zj jH iy d dz
sCdmdzdlsj dzj &8 wodzv j STy ff Sdzls wdsla sl O
tj Ocdelzs s M) .07 Hj dzj ded § o5 1

dpSIsdodz j BjlsOdHESO, =i tc @ skEzyls fikz dz' ¥
OL dzdydzr | ftsHESIr o tsffls Odatse dzjcflzd W
C sdzyd dzlsiSON d d

4Ca + 5HSOyc s gy 4CaSQ+ H,S + 4H,0

Zn + 2HSOy¢ s g%~  ZNSQ, + SO + 2H,0

Zn + 4H,SOy¢ s g%~  3ZnSQ + SB+ 4H,0

Zn + 5H,SOu¢ s - 4ZNSQ + HyS- + 4H,0
S 5 dApSO,tsC d M dv(jHBr ( detsHG] Hts Mo tsB BHdz ~
Fetsd ,H it S

2H,SOu¢ s gyt 8HI - 4y + HySm + 4H,0

2H,SOy¢ s gt 2HBr-  Brpm + SO + 2H,0

2H,SOu¢ 15 got S- 3SQ + 2H,0

2H,SO4¢ s gt C- 2SO + CO + 2H,0

stsdzyj dzlsted tots o O dzdzOW nd tcdzOW ¢ d fydzt
oBHEIsdd BOs h ddg3 Hj2Mlse dj 3. o L8 GB dz
ftosWodvwjlkmw 5 lsdash jdad¥ ¢t oafpj s Is
St OdzdL BSOS 5,SQBizstes Odzd yj MSddizd - o j h
Eedzj otsH OB ( ) ORCE)L, 52 ,B Iz BAKEsYOls s
oS dZOBd o' L' 90jls dn tBEZcEdde Odzd ] .
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C.H2On + NHSO, - nC +nHLSO2 H,O
[BtcOL ks h 2w EedzjtesH HOdzj ] oL Od ditsH

C +2HS0O,- CO,~+ 250~ + 2H,0

s sdzyj dzls ©diAdzz,$0, dEHisy dzts dHjdalsd W dydte
sBkedzdo Odzdt §tsctky jddets?2 o daij dzzy(d

sOuj Mise j dzedzOW to j-OE diedi O Cdg@ W ) bo dz’ O @ss
M dsdz®sd Ba

Ba™ + SQ” - BaSQ®

[BtoOL zj Isfmyw B J dz' 2 a3 dz€ 5 ¢ tc ) ip 2O tizarl
BO stz @Misdgas teafsH j , S dMdzslsOa d M j «

atsdzd Mjtodes?2 Cdmdztslsr (Mkzdz WOIsr d ¢
glzdz W OlIsr SBteOL 8 Ils dBBdetse d J i34 Is Odz
sCdmdzj dzgdwv B sOdzdziseo Mj tedes?2 C dMmdeslsts?2
ZzdL Oy mMeeso Odzd?2 d tEMdHBse, Oi3ds.OC y
RL ofH n tOMmMlsetstetso MmMkzdzr WOIs'- BT
sOdzdzse dHicOIstsa. stedMlsOdzdzse dHtcOIsr H O
ZOL " 908 Is Sk stesMOAB :
CuSQE5H,0-d3j H dzr 2 Sozdf dedmisdig, s O,
ZnSO37H,O-yddzeS seor 2, Bjdzr j CtodMmlsOdzdzr
CoSQ27H,0-C 5B Odz! ,Is dojfdddndz | € tod Mmis ©dzdz!
NiSO27H,O-dzd € j dzj o7 2, L jdzjdzr j StedMmlsOc
FeESQ37H,O - 3 jdzj L dzr 2 C k1 stopsdgj H dRtlz {f dztis @t
ye j s0O, dzO otSLHER ] f smisj § J dzdzts 9
fso jtorndetsisd d ifBjlHcag Ests H 18 ) dats oydglzdzls s s dz!
FeOHSQ.
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ets2dy j Mk tzshiPded s JHtcOlsr ) B h
M,SO2 M(SOy)s2 24H,0,
H jM"-K*, Na', NH,", Rb" d ozgs";
M3*-Cr" AP, Fe€'d Hte. Istej AL OWHAG j dt

} tod B) tef

K,SORAl(SO)224H,0  d dzd KAI(SO,)212H,0. Yy Ofylsts
fsd Ly lsfqw  Istod o  Odg dzit dsdf » dz@®)SgiB dfgtiz] o
COdzdjorj CoOMyr ddzd fsmiss SoOMmyr .

K,SORCr(SO)s224H,0 ddzd KLIRK,E O Rtedise S
COdzdjorj SCo0OMmyr (JdzsGHO MmMzsets " €O
fosmiste mjesBSOMY" ) ,

KFe(SQ)R212H0 - N jdzj L sCOdzd j o' (3 j dzj |

NH,Fe(SQ)212H0 - 3 j dzj L 5 Q diaZ§ ez M 12¢ d @ tc Ols

Mz dz' § Ok ¥ dzflIL)O

4 5 df 15 t5-GNH,),SOR FeSQ3 6H,0 d dztNH.),Fe(SQ),3 6H,0.

Clsts BT YydzOW Hots2 dzOY Misdzr M Std MlsOd
¢ CoOmMyod, . ¢. idids K] {©O Ol f
CoOMyon) .

l Lists?2 ftsdd yjdojrts (1) B 50zj j
CdMmMizstesHisd o Gldaduydj ls X jdjL dsct
Cdmdzslsr Mkh jMlsoksls Istsd? ¢t o Ise j toH
OMf On O sfqw  dzO d sdz :

KAI(SO.),- K*+ A" +230,”

ulzdz W Of CdHHfisdzs ¥ Olsse dzOH O Is
fsdvtedL zshdd3 Hi2Mmbseadj &3, o dzdud do
O sBOR CdMuzEdisuz) w®FO (i bcsiz !
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CdHisdzdL Iz fteOCIsdyd MS d dzd ftsHoO J tcG
oL igsy j dz dzd N 4 fird I$s@ds dquseladzOH Ojjfis ¢ 65
Hj2MfMise dj 3.

R L cdHMEzdz! W Olstso ) Iso j tcH 53
CdHtesMEz dds f Od&™ = 0K Is OgzkittsSoyd MNacHS O

glzdzt WOIsT W dzw 8 Is fyw HisMIs Ols 5y dzts l
ojh jtigEn O Mkzdz W Ols zOIlstcd v , C Odzd w
cOL dtimfpvj g wl®bsdBtci ~1000 AwOfdf @H OYjls
ftod Isj 5 j tc BlODC OVe >y OB tc OL 59 Odzd p o5 15
(ddzg+S0, d&Ooftddd te:

2Fe(SQy); - 2Fe0;3+ 6SQ- + 30,

2FeSQ w- Fe0;+ SO + SO

HgSQ, %- Hg + SQ- + O

stedMlsOdzdzs e JHtcOls T fted dzOGtcj 8 Odzd d
fted Mmddz dete ®dAfftd s TC@adzgdzO G O Isfw ;

CaSQ3 2H,0 »¥i5- CaSQ + 2H,0

CaSQ »*%- CaO + SG-

LJHtesMEzd ¥ Olsrdzd f ®ded dff tets® OEOE O Is fyw
HdMEd YOltse, O LOLjd Hits Mkzd % Olte:

2NaHSQ %- NaS,0; + H,O-

NaS,0; - NaSO, + SO
glzdz WOl OdRBIsdzdw tcOL &ZOG O Ismw dzO0 O dB3d

(NH,),SO, %- NHz= + NHHSO,

[desedj Medz te@isj dzj COtcflse j dedz" j M
ftoddyd dgv s Isfpw 9 B4 Hdyddz . 1 OFf e d3d
CaSQ305H,0 - fMdzzy dIs  H dzw ZOdztsy § dzdw e dt
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fjtc] dzsdzO~R CtsMmisj 2. l mdzj HMlse dJ Mo w L
B' Miststs jtc@®j 9 OJ
2CaSQ@30,5H,0 + 3O - 2CaSQ@32H,0
S tots d3y ¢ OL Odzdzts G 5 f tod d3d dzj dzd v o
dmf sdz L ¢ Is ) Bistc! B J ig] otc] HJ I dzw C
&ZOMmj Cd3" di3d HHlsj devsdz@@ 2 ctcdB S SO T A L O
ftoj HMIsOa dzvw 6 Is MBE®] ¢ Wisdzdz' jB SYcHts i ¢
f Otedy MECOWw L jdzjdzg d HTte.
seo0Omyr f tod d3j daw ¢ Is, COEso B EO GzPo
Mtcj HipEBY S HEZB dZj dzdw C sy, © fJtetsdL o sH Mk
J odHJ mMzdz W Olsdz A HtSB Qo € ¢ W
FHtsBto] dzdWv a3 dMmtf sdz! L k¥ Is,58gDE 208 AHEDS tc | o
d HtolaIPOHO -Hdzv ftotslstcOo dzdo Odzedw L j to
Yyt Eddybkstydls!: MmMftster otcjHdz » cto(d
st s dippO:Hl HO, M O tSBOLEZjIls tWH HiskzG
1. 1 tsdzdIlsdtsdsts 9504 (n>R) mdztslsr H
HyS;06-Isted Mz dz! W sdztseo OW S dMmMdztsls ©
HS/Os-Isd StcOlsdtsdzsea OW C dMmMdzsls O
2. qfipjade dz" § H30R &0
H.,S,0;-H d MJ edzOWY S dMmazsils O
HyS300-Isted M j e dzOW € dMmdztsls O
3. 1jtsiMmMsCdhdslsr ( MH JAfO4B) ff j ok
HSO-dss detstf j tetsC MisMj tedzOw  ( CdMdzsls O
HS,0g- J oS MsHd My edzOW € d Mdztsls ©
g simMser dr f dzlzyg ded W :
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HS:0s-0 L O B HEB 806 b ( f sdzdsdsdztse ™ §
W dzW B Isfw Y tofgiRf] NYfiAdsstsidz ¢ Is O 3 )

H,SOBNSO; -tc OMis o tste jzedzdb P05 S @j: 1z d3

H,SO, + SO;-  H,S,0;
H.SO, + 253G - HxS040
HSGs-H § 2 Mis o d jdas c 1) Gad,SE, d dzd,S04:
H,SO, + H,0,- H,SOs + H,0
H,S,05 + H,0, - 2H,SO;

[ dzw fnd dals j L O fjtesSMsC dmdsls ]
Cdeyj dzstctetso Odzdz” 7 ,8AEH A - tOMlse Stetso

H,SO, + H,O === 1 3 "+ HSOy

] jesCMsmjteds | SdMmdslsr d da  fiitsdzd
dzdlsj dzv i3, dd MY &6 6dMn@TE ) dfilsyls sMn
fsLotdY jls di dMftd LtseOls! o &dddyuy

(5,05 +26- 2SQ° ;A = HM2,01

2MNSQ+5(NH,),S,0s+ 8H,O - 2HMNO, + 5(NH,),SO, + 7TH,SO,

t 4 OCydw ftseosHdlsmw ftod dzOGtcj o Odac
(AgNQO3) , S tilstster 2 B8 jciPW I$ fudd 8,2 Mis Bfote 5 C ts iy
H,MnOs. ltcd or ftsdzdzgj dedd  ss2 t6j OSydd
CtcOfMfaptsdzj Istsor 2 Yo jls ( Mn O

Idsdsedyj MSOY wod Mmjtr

) S sdzd Wi MshpazizesPdzds o ttcOddL d3
Slsdesd s ™ dz§ BH@E @B ( 0, ¥ 6 UMMM~ 1RPOL d&g )
&) SERGHG®BRHE M) Hokeddd Stcdddsc ] dz
Clsster j MsMsOodvsls shdssk ydor o fd
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HjtO oaBHdI o MtsMisOe twOL dzd ywdz' =
Cdmdzsls (ydmisdds, ydmisj ddzs B Isdsdzd dz)
() ,Jiet€lsd dzO, oCstihpldn] 2 d dzj oo dzts?2 IsC Odzd .

g lzlstsydzOWw f slstej B dztsfls o Mbtejc. ol
gff sitse dztsmils!: Oltsditse MJ t6'-S B GCA WD (
Hdzv  MsjHdde dedv Mjr o BHEOdL &,
Bddzsedyd Mékr ttsd o sy mMmoOs X dL

[ 90 MovwL Odedz" » -SOIsuzPmizidzy & 'd H dzr 2
ZOr sHWIsfw o -Qdgdfited dzf Hdztsls j

COOH COOH

H,N—CH HC—NH,

H,C—S—S—CH,

tezc OW O d3d iz sffinfintz)isdy divls dff sdf'dz’ dzlz ©
sqsdso é-SH ek § &z

Hzc—cH:—COOH
\l_.H NH,
sO¢ dL e j Mmlisdzts, Oz dets € d M dztsIs T ® B

meowyL 1 & 1 sdzdf j flgd H dgsfzj SBzjdazC tsdnls OB
o dzz Istcd dgts dzj € kz dzw te dzts 2 9 SH St H dzts 2 meo w
B' Is+ MmoewL Odzr IOCYJ d HSHHz dz'€ DOEF dizOdg t
9 Cjtetslsd dzj o sdzts . 10 Mmaj d3d fsCOL
MowLd &BJYHE Hokzd3w RIEAISJAQBE SUsHSHES j-C
Ostsd3 9 tsHBteSH O:
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HdMEzd Wdrndzg j] dBsmisdSser j fowqlflz tehiptst
Bj d&zCtsa. Clsts WikidsB\Rdssid4@Rs jdztso L O d d3dets |
ftotsMmistcOdzilse j olststed ydzis M diibs@dzSAs 2 gfr
SBtOL 5o Odzdz’ 7 fsdzdf jylsdHde d3d yj fw dzd

[ UJdze o0ydes?2 o Bdtdztscedy®dgd dzezC dsfis d
Zsls@jlsdsdddz ( Hisdzste a3 s)d. dz! @RS d ocdpd |
BRjlsdtsdzdSdd® j dztsL d dzd3j IsHAged dz | ( Adij 2 3 L
Cozff O MmMsjuHdds dz0 yjtesj Ad.Mjlkz § gsyq
BdtMmddzs | d®OY 3pleddy © fjtej dsmdlsmw dzO
Bjlsdadz dzr 7 cwwlzff (RH) :

Ad-S-CH; + RH- Ad-SH + RCH,

I ydeorna sweOddL BOR Mjttd ¢dMd
ftesHEZSISr (fMkzd WOIlsr, kdshmkzd W olsr ,

-SH- SO~

-SH-  S,05”
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-SH- SO§”

-SH- S

Il Cdhjyded¢j dL ORI dmdzsls d&d¢S tct
Hdzv tce Odzd L B3O W jndstg wrjdLdz§ dizd v d dzH ts dz. [ B
L dzd pdzdzOW fj tedzOW CdMzslsO tsBjLoOtejydo
sdzO MewL " 90 s dBesedj ykyjtesHdz-j H
Mmilse j dzdz" J ftcd f OcOlsT d dn Bj sOB s
MtsjHddzgj dgdW di3dd BdzO tsBteOLEZjls Glsdasdls
Ctsdg! 68 Ol ,j] GletsHWIsMY dL tee Odzd L BO
COdzd j o O Msdzr Mjodecstdmdazsets + WO W

CeHsOH + HO-SO,-OK - CgHs0-S0O,-OK + H,O

gsbkzdz WedHted dz dzr | CGtelztf ) dzj € sls
StceOdzdL d@3 Bls OHdOyYydtsdedz" =  Stc Oy J dzd 2

l1ted ®SCdMmdzj dzdd -SHEd s &c@ o B dpy j H
e wL-&S) ( d, dzOffste ds tc ®lss,M M Is O dats & dz3-$d d
SBteOL 8 sMw Mbdkky §ESHEdd d j ¢t

R-SSR, 2%

« 18l

Clsd sy M sBteOlsd B . ] SH 9 d
L dzzyj dzedv o tStcc OdedL d3j (5B td Hzg Cstiplyr G
d fddduyddtelzs " dj ftetsug e tclst ) dg b
cj OSydr N GEHOLEFOddP OO 8§ Odr

RSH+ [1 RS+HO

Clsdds ftojHBSlsotcOh Ojlsw oL Hj2Mlse d,
Cdfdzslst d Htkzedj BdBd®sd S EZd .

R:SH + RSH
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ssi¢Mdud MEsd Hi2Mbseady My HJda) dzd

H.S - ¢} todSH Stetisy j dz wWHtso dIs. Il HT R G
MsHjtey O jets Bp0BYPpudes Bdeized ftodotsHdL
g BH J oy Odzed | 0 SO-14 Ofndas. ) s@C d st Od
BdzsC qolzj s H' - Olsjqaf ls2s ? tc V3RS JasOL 2 (
L dzj Slstesdz® © HT nOlsjdzd dets?2 yJjgd). J
odhjiMmse IssHMYE juesfipstL tOMIsO] Is. CHSO C
f Ot .. B/ s WdLdtsdsecduyu MEsdi3z oL HJ
ZOf sd3d dzO@j Is W sfmc | da.

SO -HdBECMdH MYwseadbV) cOL. 4 SH J o)
Btsdzj J g,d050, &8/ dz 9" L r90Ojls tHrhMCE,
dzi 6 €dn. g PodzdifiplsirjAey  Ismw o o & dzC-Odzd L
AnSHWh R c¢OL OR, orHjdzvjd3d" » fted My d
mMdt (I'V) LOGWLdY s atsLHEA-, (8§ Ot
d ftesd" Ndj dd ~ ftjHftedvisd2 ftod df
odHBe Issf dzde O.

] s OH @ haf o9 BBHIEZ,) ,6 OB tGLOZ | ISSOLOY j o
tej L zdz SOIsj ,tH@C YP5@,: SOstster j o d3i Mis g
Yyomlsdyodd dzoj f sdzdztsfls’ ¥ felss o nafsd -
ltcdd3 esdy3 dzj IsOdz! dzsets otsLHj2MmMlseadw
Bsy il Mz dls! cheRtsc p BEEC O 1952
yJ izse § ¢ .

YIstBB ' fndzv Is fsHBdzEEY EkZGilBEOWEY H &Y
H' BsatSHdZr = IstezB OR GO jdes?2 dL o jMmilst &

2Ca(OH} + 2SG + O, - 2CaSQ + 2H,0

2CaCQ+2SG+0O,- 2CaSQ+ 2COm~
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t O r dzj dgdzz ¥ © Ohdgddzlzcf L odjLfrplsjdiEyiss:  odH Iz o
GOLtse, fragAstgH W PHd RBsc tsH Az IstckzBlz. Ut
tcOMmis j ded 2 . t Ofmlseo tstew w fiy! ots o dzOG j , ck
mMd eded Mislze ,S@)f dztslstizls L HOW , ¢ d fmdzw v iy
sBOLBQIs H

SO, + H,O- H,SO;

2H,SO;+ O, - 2H,S0,

dlsdzsmMW J edzOW o dzOc O Hfid 5O,ipls off tBiaHj Qg dis
odH] Sdmozslsd = HBYH]J2, Ykt ftdeatH(

LdzOo dzd o Qecpdzw FBOMW Hdets?2 dL S @y dzj
L OH Oy, sSO¢ GC OS¢ tsday Jirdedaisy dzts 2 ) M ifgd Ggte tS &z
f esd3’ N dzj dzdzts s L, © Ot Wi devtgldss SRIs B MW | tolz
dinf sdz! L 2% Is 9 COoyud mbey f4dmMsdydno
HyL ddaW hydetaslz spte j H Mise O.

H,SO, - S sdzyj dzlstcd tetso O dzdzO v . g4 smtse dats
M tedets?2 CdMmdzslsr tet®OIs@uezer Olg i Hfj @ s dzw
fts Glsdesh j dad ¥ Cs ofMmjdg IsCOdgv d3 yj dzt
tcOMisdIlsj dzt dz » e OdzdL BB 9SO, [ wEBEd o OY |
fteidHy ofmjcets JvYy HJcEdHLOIls( texXhdzffdd
Ctodzyj dzlsted o850, @ dzaets? Htesdmn sHds ] @ daf |
o mMdzj HMmiIsoa dj sSBtOL 5o Odzd W GdHtWOIstse
tcOLBWr LdoOdzdj d3 tcOMlseo BKO.

1 BBaBHd®BE f sd3dzdIls! (tcOo ( dzts:

1T tzjulzjls adzdo Ol ftod §jtoj d&zdi M docC

O dzj dOsBtstels
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fdtsed] MijtMtsHjtey O dj W Jtedsj dals’
dtsdzOdsd  swy jww ,n | Osooiriieg’C R, HE' W  H to.

1 sdz 52 cOHd 2 Ols ts O Mg ter (0
L dzj Ctestsdas i @ls b gz, ZOdzd ydj o dzzlstsj d
L CtcOdz@p°§ 29 OC Odzisqdff o t8dodzj h dzj &5 fydzts j
o j dzd yd ded ¥ f tsdz¥ to d LYflAsiHdj tothy lscigclz” fhe Wi L3¢ Isch
odzj Ndzgj cts Mmdztsw .

Ifnj tlsts "OLOCIkjtedLEjls Oltd fjte
[+ dhmE) , ¢ dzts dadzts j c oL Od BESHJ :
ZjcSCsfsdvtedL s h disdmwy yomlsdyodd, s

2E-SH + C§*- E-SCU-SE +2H

E-SH+Ag - E-SAg+H'

[BtoOL z8 Isfyw dzj cOMilso tstcd d3" j B d ts dz
Mezdz WdHBo . )1 8ts CodadatfofOdef josd @ sH s €
OClkdodesmisd W jtedsj delstse d Mo jtels’ o Odzd
Wittdsj dzlstse , M EsHez O d FOCISH| o detsfyls! € s
f sHdBjodzO Htod df SEBGS Qdzqfdz’ 7 d3j s Odzdzts o
dzr 7 toj OS y-dHvnidzslipj wClzj C stesdzdzs 2 f Oter
OCyjfstste? .5 ddidight s nistaiflydeoss fizo§
9" Oy jdzts, dzO0 B®OLEjIs BBdj | {§teyd

[ S Otefilse jdadz" j] Htojf OtcOlsr

I ®BIHdyqd @S] ftodzidvels Mmjtlk
M@y dedzk s . j2Mlsadj Mjter thdss Ods
st Oddugdi ojh jMso Odkd. tod {lktsd G
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fJjdzsOlsd sdzEasB®BO, S MBlststcOW ftotsw o dzw j |
OCIsdo detsfls .

S + O wiawH-* H,S006 (F= 3-6)

Sulfur depuratum (S) - i j @Oy d " j .dfdgozs d 2 f stetst
dzd Isthgkissets Yo jlso. v tcO tydh j dzdzO
BOdZstcOMlso stcd BO o 1 Wdtej. (4 f tedd3j dan
sO¢Yd o COBUH)BBazfmMEzEe s Mitcj HIJIS LY
dzj ¢ C 5§ fezasQBe dnicjjdz'mBp & ¢ &OOY BdJ d3) .

Sulfur praecipitatum (S)-fnj ts® O H J¢degdeswW dzr 2 - B dzj
N J dzlsr 2 f stetsh ¢ BJL L Of Or ©O. HJ t6C
dzj cOMlso stced BO © o tsSH , tcOMlso stcd &3O o
ZOtclzy dzts e dC oy dg'j RlzdL OB sdzj 9 Odzd2: MmJ B
fMstcdOL O d Hs.

Natrii thiosulfas (Na&S,0:35H,0) - dzOlIlsted W sd sz
lifmMyeajbd j ftetsLteOyde J CtedMmlsOdzdzr B,
o SHJ, fteOCIsduyud M&d dzj tcOMmilseo sted d3" 4 9
ftod d3d dgv & Is yoj Mlse £ O ftoslsdoslstsC md-
HyMjdhdeddkzdL Jtekze h jes Mtej HMIso ©. 1 ted
ftcdj &3O o dzzlstec! dzO Is 30V dsdef datidrtdzo & @ 1§ P
sBteOL 8 Isfpw dgj dzj 4 bECMdudze | Isdtsydod

NaoS,05; + KCN - KNCS+ NaSO;

lted BlsteOo dzj dzd d M Hdddvdesirts o Is W(Migilsdiz Is=d
Is © dzdzd v ) fsH otLHj2Mbodj d3 Isdsitzdz W
tcOMmlse stcddzr j| MmMkzdz Wdur d Mzdzr Wdlsr .
oL 35y dg" d3 ¢ dMmdzy dEfgagd IsHts fiaipizizd OVl s
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1 dzj d3j dzls Otc dats 2 My tor M Cbkter &3d dts
tcOMmlseo stedd3" § Mtsy Hddzj dzd v :

S05" - SO + B

J B HdyYyddzeme 2 JftOCIsdej o COyJ Ml
ftodd3d dzv ¥ Is MmMkdz ¥ Olsr dBesedr d3J IsOdzdzts o

Natrii sulfas (NaSO2 10H,0) - dzO s tdgflzvdz: . Wi Qldny o j Is dzr
ftesL eOydz § ¢ todhipisddjdaits G s casGclz i§ @5, j dzgpc ¢
OBHJ. 1 OL dzOYyBe0ls co dalddstds h O(€)5 o C OYyJ M
J tsis dzd yd J tsls tcOMiIsdIsj dz' dz' - fn dzC
Odzlstc O dzd S 5L dHT mMtsdzj o1 § MdzOB d Is j &
ftetslswy j dedfiff CO M § u

Cupri sulfas (CuSQ25H,0) - d&3j Hdl) ( mMkzdzr W OIs.
CEMmls Odzdzr d d&zd fnd dzd 2 Cted Mis Odzdzd yj M &
B sOdzizd yj MEsets oS kMO. ltcj f OtcOls 1 to
Odzsd M flsduj MEtsets owykh jets ddd {ted
0,25%dz" = tOMmMlso stetseo © 6 dzOL dets?2 d ktotsdzts

Zinci Sulfate, Zinci sulfas (ZnSQ27H,0) - yddz¢ © Mk dz
1 jMmye jilsdz | Cted Mis ©dzdz' BJL L Of-O- O.
sSOdzdzd L Oyd sdzdzzs o tsH Iz. ]l SHdz' J-0,28%@ fMls o 1
dz2" | fteddzjdawesls o COyjfmlseaj owykhjcet
CzOL dets?2, Blststed dats dzO tec f dpayts dgt€ ¢s@ y Jf i ©O€ X d

Ferrous Sulfate, Ferri (I) sulfas (FeSQ37H,0) - 3 J dzj(i) O
mMzdzr . WGdssL e Oydzr j Ctod Mmis-O fzdz] dztsEtisdzlz g &5 9
oBLHERA] orojlstcdo O Ismw . ltcjf OtcOls d
OotSLHEZR] M BtOL B9 OdzPHBO,.5Hg dks)o dafs @ tc G
o0y dzzy ttsdzr 9o ety MIOBE ¢ tictdsjo fj Aste Aslds |
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dimf sdz' L e Is o C Bl dzj ¢ mdats 2 Isj cOf dd
1 OL dzZ0y0Ot Is o Bee@ls s 0, 05

Magnesium Sulfate, Magnesii sulfas (MgSO2 7H,0) - di3O ¢ dad W
fizd: ¥ Ols. 4 jMmye jlsfde jo r totg dstedf® IO \ jdfg Sy W
[ Ocdedw Mkzdz WOIs COLTMo90jIs MmMdz@adls,j d
o dzgz Istc! B tsdz-30d A6 )H.s5L) L Of Otcj dzls PO dz' dz
dz" » tOMmlseotstese dOcdzdw MmMkzdz WOl ¢ OL
fsl sk Jj et dzOL dzOlyPe dzts @ ts ,¢ Otfytg s d g s i
mMf OL kg gzifS e ts Mtcj HMise O.

Barium Sulfate, Barii sulfas pro roentgeno (BaSQ) - B Oted W
mMzdz WOIs Hdzv o dzlscj desmS s dd. 1 j dzr 2
LOfO- O d 9oCEMO. , AdosHdosaerOuem  ([BaGS Of
ftcOCIsd yd M atstaygjs Is)®fm dzd o tHdsd dL
teOL © j Hj dgdz" n CdMmdztsls O R d h j dzsyoOn,
tcOMmlseo stcdlIsj dzv - . 1 Otcdw Mmkdz WOl Hdv
tcj dzlscd dizas A sd3 dmMmdzj Hise ©Odzedd  j dzkEH € O
odHjdeSHmMem jdefJ ctsBtsswsls § jtcjH o
dmMfsdz? Lk ls COC OdzZsdHBIs 9 o9dH] LOSCT

Aluminii et Kalii sulfas (KAI(SO,)312H,0) - ¢ O dxg dzs d3d dzd W
mMkzdz W Ols. Il jMmMyejlsdzr J] fJtesLtcOyds j €Cto
oLHERA]. [JeSts tOMmsaigttcdodylso stedsdg W 3 j
l sHdzr 2 tOMmlsotte dqdij JIs € dfpdbprlz gj20 Corkc
l tod a3 dgv ¥ Is dZOtclzy dats o COyj mMlse j oW Y
tcOMmiso stc-® %) ( 6 dz8 f sdzsmC Odzd 2, i tctsd3r
My tcd dzyd 9 Oded 2, ftcd otMmf Odzd s de'tdlrtss |
ud & d ¢sxd.
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]l s ez tc Ol d2dORBSY SHE IS5
. RMatBHW dL Mlstetsj dzgdv OBtd®kses, E2S0O0)dI
Misd fJded BECdMmdzy dzdw -1 2P tz@ Udis jstedz" VI H dz
sOCtsor W tstc dzlz dzr dn o Mh dn sCMdH
SlstcOy O Ismw mMrtsyMlso® dniste®j dzd d 0]
L dzj d3j delstse dz0 dr Mo ts2 Milse OR ?

. s OC dL d3j dgv ¥ Is fipts ) dzt=Loddi) dits Is dztf s5¢CdMm
ocsMmMmlsOdetse dIsj dz' dzr § Mo s2 Mlse O 9 BH IS
mMd dzj &z d Isj dzcdzztc © 7

.s0Cd] HttsHEZCIT sBtOL 8 Isqw  ftod ft
HS? v jd3 Bl ‘Sfjde? ddsdtsy f tsfisizlsdzj dadj o
tcOfls o tste jSzdzr 2 H

Lo B3 MOy dzd tOe dzs£S] B p tSH dldtsig3s wPON
HtsB Qo dzjsBzd fIsblfls tsBBMdaz2 Is ] .

.8 0C CdazOmMMmdW dydtekzels MmMkzdz WdHT fts
CdMmMdzslsOr? s 0O0CB2 sMOHC fn 2 dg! dédddH ©
MjccoSHBSESHESdR ©OMss steses fMdzj 2 d
{Bl Wwhdedlsj, ¢§ouyjdz fted Hj2Mboadd

Msdzj 2 Fe (11) d Fe (I11) ®MOHCd
Hj2Mlso g8 é§ NHOH O Is.

. vtejBlzjlsmMw tMikh dls,S, 6GEZzOG,dd, N, NHOA T

HCI . sO&¢dd dL dzdm dgj oz LW MmEhdIs!

HSOy (cwtpy IS0 d s fsHIse jteHdIs) EkZtOso dzj dzd
I ROt OCIsjtedL 2] ldetsh jdedy ¢ .S dHTte
NaSO;, AlLS;. [ lsejls ftswmddlsy. 10fdhdilsy
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MEC OB ddaf sdzdzs2) W istedBj. sOCkE 6] G
Mosle jlsMisozs hdj t©OMIse ster ?
8.100dhdlsy EZttOodzj dzdv t©J OCyd2, MmMtslise
FeS H,S S SO- NaHSQ- BaSQ- BaSQ

H,SO- SO~ CaSQ- CaCl

H,SO- SO SOy H,SO- MgSO,- BaSQ

H,S SO~ SOy H,SO- K,SO- KCI

H,S S SO~ H,SO,

9. uSC Bds-YpMmowL j2 MH] oy @ B dejsTa? dz'S OF
d $® s0¢t2 Idf cdetedHdL Oydd ff
sBtOL s Odzd d ?

10s OC ) w®©0Oodetse jdj Mkh jMsakjB0® B
Mz P Ojlsmw Htod dzOctj o Odzdd tOMlse s
hj dzsygj 2 ?

11s 0¢Cdj Mo t2Mmlso,® ietg©OCaydfw BB MS G r

128 O¢ fsdzzyosls Isdsmkzd ¥ Ol dzOlstedW
nOKLOSIjtedLE ¥ Is? JH] Bd dORBHdl {tsc
13 0¢ fteslsjS0Ojls tj OCydw Isdsfzde ¥ Ols
Bveldd sCdindadispdy] dss OF sigd 4 § iz dzd
6j OSydwy o OdzOdzdL j ?

14y lsts wWodzw jlsfqw sCdmdzdlsj dzj &3 &j IsOd
Codzyj dzste totso O dztiySQ? wlOHsdgtsied@E dzd 1S
Mjtodes? S dMmdzslsts? dgj BBj sOdzdztso ? 1 t6d ®
FPtcOo dzj dzgdw Mtstslse jlsflseakzs hdn tj OC yd:3
158 ©¢ d ¢ tyd ddtEmdgip iz s Mo 82 Milsea O 8 Mo
Q H,SOy; HSeQ; HoTeG;,
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B) H,O; H,S; H,Se; HTe?

16.s OC gL 3 dgv s Isw -o s Pdes & ¢ &z detsdz” §
Emlsts2 ydo smis: Cdmztsls o Mmdzj HiEzE M jd3 t
H,SO, - HySeQ - Ho.Te(,?

171 btejrn fttsBdtel On dd3j ¥ Isfip dz'misdzd : dzGnt
d Idsmkzd WOl d&&Oktedwy. 1t CO0Sdd Mme
lIsd Mtsdzd Htekze s Hikzc O?

185 O¢dd SdMmdzsls™ dzOL " 9 Ot Is f tsdzd M J tcde'
sdzj 2d3? 1 0fdh dlsy MistckzClskztodzzy W tstc d3k

19/ dhdlsy Bdtdasedy MSkze COSEE #i)j tcdz
90Oy dzr » MkzBMlstcOlsse tdz20 9, SHJIS?

20 BtsMmMdzz2Ilsy ~"ddBdyuiMSdy Mmdaser IssSC Mc

211 OL sadlsjy dzj COtMmlseo jdzdz" | Htoj f OtcOlsT
dr ftoddsjdzj dzdy o dBIHJYddzj d W OLHRBO

p-Gdzy a3 dzls VI I ctelzff "

A Is ts tBluofum, Ftorum) ,  mGHeren) (, 1 Brasndgn),(
B 5 Hlod(im)

[BhOW D OttOCIjtedmMlsdC O cOdztse j dats o

teC dzj d3j dzls ' VI CGtolzt ffr ld ontBHVWIS
dd3j ¢t s ctolzf { S-ecOjdzsdzQLde Odedsils - g dg. N lofe
Agenss&BOLEZshd2). 1 fYtHettkzfflz ¢ Odzsc
(Cl ), Btcxsadg (Bn) d tcOHdBOSCIsdodzr 2 0OfmiscC
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J 1 Iskz ozl f Iz oCdzt yidz 4 My 9 tSH
fMeh j ilse j dedzts sls dzd YO s fw s ls flo 52
tOMMdizOtedo O s ©lsHj dz' dzts.

Cdzj ClstotsdzdzOW CtsdaW JezteOyYdw o dzj h dzj G
é Anp. [ GhQazdy 1 dj Clhtddats? 5B 5dzisyS
L dzj € Istets dzO. Clsddd tBi Widzgw j Isfqgw oW H
TOOCljtedL s sfw Bd "2 {djteedj?
C 1 dzj Clstetsdzlz, o' MsCts2 CdMmddlsj d
9" 60Oy J dzdz" a3 dzj d3d IsiPIszdLofdgd .M o d3d Mo 52

[ded dzjceCts HtedmMsjHddwels 1 dzj Clstotst
L dzj Clotetsdedzs S tsdgi JekteOyYds Bdzdy O2h j @
SHdSL OteWwHdz | cOdztse HdedH dtsdgr : Hal +

wlsj i j dz ©fdhazgzizdkiny MHOBES2 =S OO k
Hdzw e fMmjrn ¢ QldessgitRztse j H g dagils o j dzdzOW  ( d
o msdzifk s FJ dz2 ¢ dMdzd ded v .

1 0detsdzy j Mmddz dz' | BSdMmdzdlsj dz@ dz" §
LOIjd&3 & ndtste® d BtesdBO, Is.j. M koj
OfmMlsOlskz, CdMddlsj d dZov i sOe fdshisy
By jls kyj fJtosws dwls! o tsmisOdasddls j
tej OCydd M OLtlsdks?2 Cdhasks?:

1,°+ 10HNQ; - 2HI™O5 + 10NO~ + 4H,0

[ d&zv cOdzise j dzse ~ Ot OCIsjtedzO 9" MEsC O
Wsste® B0 ROdetd hOw dzj bktsads v nid
L dzj Bj delstse 1w, d tOoadz® 4 5 hCOdzj I
sMmtse J dedets N J dztsddesjdgdls dfdtds) Qladgtizd d3din Is o J
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~nOtcOCIsjte. [BtoOLEsMNJjMw ojh jiMmlsoO (¢
tej "N jlsCEz.

ltcd BN Yydgr =« kMmMzscedwr 6 OdztssEfflszr 7 M
ojNhjMmlse HoknOlstseggdz i Cdytsad) dzjzdids di' Jd3d
e w L wdd .

s sMisOa dzv w Mo t52Bigls olz2B O dz(F ¢ J tetso ¢
MrtsHMlso s BdZOEGBHOKY OdzOdzse d ydetsdzlz M ls
mMzsw, des d MmMEh jMmlse jdeder | twOL ez p
dr Obtd@ktse, O OCYJ] t©WOL ddyd &3 Mistetsy

sO0¢ E ObLBBRO ~dtttO®, ftojHodj " dgvw
MeHjtydls 8 1 dzj CltcRezs® 1 8.0 s tsB tdasipzfa
1 CtcOdzdtectso Odzdj L OWHO WHtO, f s Istsdsl
COezsdztso tsMdzOB J 9 0OjIs MddzO  tecdfG WS J vad
Usts ltcOyOjlsmwy o LOCtsdtdij cdsd Ed3j
1L dzj Clstesdzgz -Br -bwAitz Cl o tsMdzOB dzj ded d dz
Mots2MmMlse. 1 0ftcddizite, E 2SHO fowodwijls

[ sz ls mdsfotxfHjz tc t5 9 dzW z OlstsBO WiIststcO
0 Odzj dzlsdats y detefipls s © Odzj dzlstdisunjls ¢ j HidOHkfrgliCow
CO¢C d Mmlsj §Jj dad) . tsCodemdir dedyi i O dzy dzr = ¢ O
At ) ) LOQoadMmMddiismisd s 6dzsh O dts?
o BLBEZYH] dzdats jif stz sy @G j dz/ dzts ko j dzd Y«
sCdmdzj dzdw HEB + 3, +5 d +7.

C & dzv w ! mddz dg" i3d ¢ dmdzd sy dzv d3d,
oLOddBBH 2Msadd ¢Youlsd Mt -off)jodsiH Stcdssifr
B sOdzdzOdzd d Hts.
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1 COdzts @ j dzf sBteOL 25 Is 9 5H 1S 16t

COdScHEsEHS' . | Odksc j dgso SHEEEEBH' Al
SBtOL Y Mitslke jlsmMsoks hdj CdMmdsk' .
- HCI - HBr - HI.

4 CdMdstesHsd cOdscjdr dzj§fsfmte] H
dets SOCdj MjHddzj dedv fsizBEYBESEJHtis |

g dzO0 C(MsCdmhdasls L OsdMmdls tls Mmisj |
ydmmdz©@ Ct590dzj dzlsdzr & d ipzyteg R, cOlslzts ¢ijj di
L dzj Slstetsdzdzts? § Oter d Htkzedn ftedyd dz
L dzj Sstetsdadets? f dztsls detsls-@. d fdkzOB dzj dzd d

LOizsE jdzr oL Od BEm 22 fifisoezsds, dsBteOL
CtsoOdzj dzlsdz" | MmewiL d o d3j X G BriBe(, tRdz" -
d Htc. Clsd Mtsd Hddzj ded W Wy dzw b Isfyw f
Alssted HA dzfs tc @ -t effHS dz' Bselzls ontHJI
Cod3f dzj SMder 7 M Hddzj Az Q@ Uzls Bis das Pls
Nag[AlFg]; Ko[Hgl)]  d H 6.

] Odzts G J dzf 9 ftoedtctsH ]

Il mMdzjHmsad,] or Msi¢t?2 "ddkBdyj MEs2 OC
ofMmistc] YO Ismw stsdz' €5 ) Mo WL Odzdzts d
tcOMmMf ctsMistcO Rz detsted f efBtc, Rigis®OfH Sz j :
L dzj dzjdetfylstsy dzr | Ctdzdy Mse O 0OMlsOIlsO
JMisjMmlse j dzdescts ttOHdSOCIsdJo dzse s tcOMY O

1 totsd3 2H dzj dgd3d ¢ Is Mo sdn d3q dzd tc C
oMmlstej yos s pH dn soadHfj] BtesddH 59 KBr ,
M lsmMisoakze s - dzstcdH Odzy dz” AR BEMI BD R 0
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OBHOR d YtHL jdBd = tOMsdzO=A . 1 d&z0yd
2BHO) MHjty Oy o &M drn o tsHtStets

1l Oy dzj 2h d4 3 dzj tc O 2k, -cf @D jCds®me 2 |
(W dz¥ e gfBlfe] - ¢ Noaf 5dzd PO)>E&Kp, 6 HY X = F,
Of OlsdIs,- ¢ Bl ( ¢ Od3d dzedz@yd dz 8 drtaCl KICC |
ffd dz' 9 d dBdVICI26K, 0 ¢ Otc dzO dzdzd Is. B tSH IsOC % J
LOdzj y O MNaMEletcro P H O @®all) | tcj Y J )
f j26HOISO dzORcdw ( Nal O

l sdzkyj dzdy c Odztsc j dzts o

ANstswstf jtcor J fsdzzyd d2 (L.8[860 fndn. O dzts tiy
1L dzj CstesdzdL tsd3 B Jj L o sH daswns ] Jiisdstejso z@ IS &
Wiststc® (cGtejlsyy.y' f | oierv L Odes ) dz@af Odzd
(Wdzs stedls©O) . . ¢ jto dL d3j deddz dzGL 9 Oc
tcOL tclzh O h 2.

Mmzsee dz f sdzz yJ dz z9j J1dZj7 4o &z.9 jsydd f to
sCMdHO &BOtecOdzyO® (I V) l ~dzsteso SH
zOL 9 Odzd j- CH tzs I @O m. dbdze dzd 2 MSd2 ~dd3d¢
dzOL 9 Odzd j A ashsl o € to p gas" - "Lcjhdkjodets g @rls 52 .
ANcOdzykzL MSd2-f EJRRE@E q § d&J jdzdSdis talls CBitsjdz ] dz
-" R dzste " .

l ooy &z sIsCte'' s © 1826 cetsHEZ .1 0d
"bromus" - L dzts o tsdzdz 2 ) . [dz2 dMmMmdzj Hs0 Odz Y d
tcOMmMlsotstcjdedd © otH] Ltdzr dstemMEdas ot

MgBr, + Cl,- MgCl, + Br,®.
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BislsCrlRB1d GetHE 1. sktelskzO ot At
otsHBtesMdzj 2 . Yyjtedz 2 fotetshtsC fted
Wdtsdzj sser j f Oter . RMMdzj Hzw Mo ts2 Misa (
~dBJdSf 4ymMPMOE o© 1813 6. HOdz jd&Bz -&OL o
Wdtsdzj s B jc OfnfOtctse 2 tsH O,

dMis®Isdz sz yj dz dmMS EmMmilse j dedets o 1€
-ftej HMECOLOdzdzr 2 . R. [ JdzgHjdzj joOor d3) ¢Gto
tczCsoBHMotsd CAR3dzd s v Gtej .

J fesd3” "N dzj dedzts s G OdztsG J dz t
1L dzj CstesanddiB3duj ME ts6 ts-distdzfsigdz] dzdw 6 Odzts @

Asste v W-tsdzfa odzj hded?2 L dzj Clstesdz
W H te ts d3. 1 51 sz dzd COCddd add3d yg fr
sC dmdzd Is LIsd d sdz . Alstste f sdzz y O
tcOMYy dzOo dzj dgdz" = WlilststcdHtse . [BT" ydaets f toc
KFFHF ddzd,, KHEBEzj € Istct@pd@ fd@Odpftdm wils o d
BOcdzdjo" rn Off OtcOSO~R, Is. €. &z dr f
WisstedH dzOW dzf SzptlzE @@ L Co j HEISs §fted dzOGtc]

2KHF, 1489555 2K + Hom + 2Fm.

M 0zts tal. fesd3’ " dzj dzdzts s n dzts to i s dzlz
dzOMmr h | dzdzets GtisO fy liseH Bl @ sk dzstced H O dzOIsted W :

2NaCl + 2HO w955 2NaOH + Cj— + Ho,
ddzd tOMmf dzOo O:

2NaCl w4955 2Na + Ch-

| OBtsteOlststedz" | MM odzzyj ddw .
mddz dz" - ¢ d M@ Mrp,? KCIOK d HiG. ) '
-~ ZEBtcHEHHdEZ ¥ S dMdzsisz:
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1. 2KMNO, + 16HC} ¢ s gy 2MNCly + 5Chm + 8H,0 + 2KCl
2. MNQ, + 4HCk ¢ s gy 2MNCly + Clm + 2H,0

] sdzlz yj dzd J B tc tifffdizs g OdtisH @0 t6j OC yd
otsHd » tOMmlso stcl®BH BHotBadd B HrAJOL dz2r o3

ltosdtsd dLodzj €Ot fBdL - ftcOmMmtsdzse
flklsjd3 sBtcOB BIs ¢ do tfLtsHifaldjdatxiad ~fn B jdhts to¢ :

2Kl + Cl, - 2KCIl + I,®

2NaBr + Cb- 2NaCl + Be®

BEtSH OCHY | (HsaihgOyk)y bt dr Bstehc da
BtotsdfL " twOfr " MmMdwde = L Jt6. r dzv  di
toJtsid3d dzgH 2z j sfqw  ftedd3d dew Is! dzdIsted s dzOIs te«

2Nal + 2NaNQ + 2H,SO, - [,®+ 2NO- + 2NaSO, + 2H,0

I tlssdy syl My % dipskzz s, s mOd sststsizihd
sMisOe smw o tOMmlss tste . stesdzy Istsg s,
Cly, 28 H effHs dz" € dgjn daw ¢ Bfipwvadsszts g). (1 O

lTHjddehd2Mw 26H OHMBB oz Ishw
dLedzj COjIsfpw " j dzsy: &

3l, + 6NaOH- 5Nal + NalQ + 3H,0
LOJ BB yudtejL §odzzyd ddz',HdzeOfgls o (5 idzj fiag 8

2Nal + Cb- 2NaCl + 1®

J zOB tstc Olstste d d dzts B t6 1 tgdzlz U3eF I - -sCdf
omMMisOdztso dIsj dz' dzs?2 6 OCS yddJ 2:

2KBr + MnG; + 2H,SOy¢ s gy MNSO, + Br, + Ky,SO, + 2H,0
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Hokzr Olssd3der . [Bh OW OO 1 dzj Clstetsdztso
MddEtcd ydets tslsdesmdlilsj dz’ des WHjtc tsBSdnA
MowiLd o dsdzi ¢-B tk® D dzg @etizze j dzdzg § ts dzw to dzr

Lo Jddud ddy uydmdazO 1 dzj e SABIMS dn
o' L" 90jls fftsmMdzjHseOIsjd dzesj d L OC tsdz
Mo 82 Mise  cfOjddscjjistapve . d dzls § dzffd o dzts M Is - ts
MsmMlsswdzadj, O OS] Hwkzedj Moat2 Mmilsa (
A dZc®&OL r, -yBdisiLds Mis-lso PeRtsH o jh j Miso 5.
-sCteOh jdzdzr § o4 h jMmlse O, dzj szyd d Mt
Bsy dets  tsBilVifgRlzd sylsts tsdad o Iso j toH 53
CtedMmMlsOdzdzd yj MS ¥ twjh jlsClk dsdzj € &z dzW toc
COdzts G j datso  H j 2 frHsjakd>Qxiz! fifpfadzr dldide M d j 1 «
ftcdtctsH Iz. [ded L dzOydlsj dz' dets MMmdzOB j |
COdECE | d dzj sk yd dsg Mizj ¢ st dzo fd Lisflst
BOMMr fesydsmis! MmMewiL d dBIyHE BsdjC
COdsC j deso Bk WissetO ¢ OMlsOkkz ft djt
Zddzde Of smv B34 Y B35 dzd & Iz dz¥ 6 dats | Hd MY
{5t ks dzOB dz¢ H O BHY tc @ls I tdzd | fzCee jzj dzg v
GOdztsG j dzts o .

I tslsdzd ydoj dgbdslzj B Reidg OLCl j Isfqpw  H ey s dzd:
MeowL'™ 00ded j , Clssits 8 @sCL S 1Ot tdsdzts dft
HOIsdodesd3gz 3j mrOdedL BBz L O MmMyjls dzgj G
SHdZe s Olstsdiz0 -wftc BfiffolstBd(H dedtdizicistedslz o o

-199-



ChosLdzdCOjIs SCtcOIlsdzO%W Istets?2 dzOW Mo w4 |
Yd @3 SHJddzOtcdzOw fmpowirL! o disdzj Ckdzj F
Cls ftedHOjIs Btsdz! h kz¢¥ Emists?2 ydoe s
McOQodzgj dzde ) Wilststesdi. , dg@ MO OB dy o3t izl © ¢
L OB sdz" 35, @ByddzOv fy 10
1 J BBaBHd®BS Slsdij sdls! BHds dL 9 0yd
ltcd dzOGtcj 9 O0dedd tsdz oatsLetdgw j Ismpw (|
f Ot ) d, OB e ls, ftcd R dzOYH,j dad
Msmistsidatbp © o] otcON O] sz B dzd dfdtdadAry ldsrytz
Mo tdsBABSHO dMftsd Likzsls HdzY jets tsydmilse
{ OfmMlse stcd dizs M Is ! COdztsG j dzgtso o tOL dzd
HSCOLOIsjdzt Mlsatsdya dL o jMmMisdese s ftcOo dc

f SH B dgts 3" . [ sdzj € &z dz' COdzts @ j dats ® dz
tcOMmlso stow 8 Ismwyhg; oo g Jf sdzw tetlz = o OMmis o ts
CS;; CeHe) . 1 tod tcOMlso stej dzad d ) 9 BHJ (

HdMf estf stceydsdzedtclz® Is:

Hal, + H,O === HHal + HOHal

t OmMsostc =~ dzstdADL o DjdsHmjw - dztstodats2 ¢
Blotsdzdats 2 , - RtsHds?2 . t Ofmiseo sted BsMisSH jG
Zd3j dz' "M ©®l§ sihdse @ . ¢

IlMmMj cO0Odktscjdzr BBEZOHOsIs tjLEdd L Ot
H' RnOIsjdzt dzr = fkIsj2 d et Odzj deadj dze
tcOBtslsy M dedd3sd dzj sBrtsHddBs MisB dzé HOIs!
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Missdls
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sdz dd3d 4 s
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COdztsG | dets o
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sMmtsB j dzdats

9 jhjMmlse O.

sB dzOH O Is
s¢CdMmdzd Isj dzd .

ofMmj n

Mo wyL ! &,
Wiststc O,
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] tets
o mdzj H

Bsdz N d dist fiptistsizizi
10 fJtetsd

dL o j Mmilsdz =

dz0  d3d
dzd L €
~ d B3d ud

sls dzd YO j Is fyw-6008 & dz!

L dzj ec d g 2
Cry/ dsdz ) .

OCIsd o O
1 51 ks

fweoClsdud MEd 86 dase ¢ dedstied » Bl o SMY dzOEJ

AlsBte
( Ctotsd3j He ,
sCdmdzv j Is
Wis tste ts d3

d

Ar
CdMmMizstetsH

Cdfdsls:
fMtsd Hddad ded W

) .

oLOdBBHj2Mlsakzjls Mt
N e
dzd h -
dL o j Misdz .
CdmzstetsHMBH j tey O d
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+3 - HCIO, - -
+4 - (:I()z BrO, -
120s;
+5 - Fi(:l()g HBrO;
HIO3
+6 - CH2()6 BrO; -
(:|2C)7 I"“C)4;
+7 : HBrO,
HCIO, Hsl Og

WisstedH SCdMAzstesHO ({ dzj Sltetsder € dfn
flewrd ¢ {dd M. 5. CdMstesHO +2) .

I Mdtss] fodkzyjddw CdhmdsttsH A
tj OCydd d5 oLOdBsHj2fseadw f) otHIE?2
mMrtsHdz £ 3B 52, dzts toj LSt lsdzd yos Istfr
tj OCydd s ls WissteO. ] 54 Ists L o d 3o
tcOMMdizOIstcd o O Isw ©lsH j dz' dats.

mdzste lstsyj Byjde OSCIldoeds 2 ¢ dMmdzd L
fs sCdMmddlsj d ds?2 Mhfshmtse dsiisd LkEflskt
Rjjdd OCIdojdz s MteOodzj dzd® ) RS
MedHddw jlsmw Mt &dsedd3d & Is OdzdzO B .
OCIsdo detsfls! cOwzsGc j dzseo ff tsdzdy O sqw o

F,- Cly- Bra- |y

mdaiddyj mMS&dy Mots2MmMlsoa® WIststeO
ANststedH' dzj 34 s Odzdzts o (e dzyj "dAgMIRAPEM 5] 4

d Hiw QLT ddzd Y dHStMIsd M € 5o Odzj dzls dat

dzj sz yd, Yls ts sB kzMmdztso dzj dzts fndzOB
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oLOddBsH j2Mlse dj d3, ftod qdiszh j Mise j dzdzts
H sdz dzr 3.

ANsstod HT h j dztsydzg'Lnj d3gf dz! hdgr dBts y dgfs Is © dzdz
dtzdzzt CtodMmMlsOdzdzd yj mMSkr twihjlsClkz. Clsts
Cdfwls BjL tOL dzsy j dad VW .

tdO0Sydd Wistste O m CdMmdzste s H 503 d
1L dzj CSlIstedy MEtsdyz tOL W HJ :

Fo+O- OF;

3K+ Ny- 2NRs

4 Httkzeddzd dzHe3lb, IBG) &BROABASD, C, Si, BY Istste
oLlJBsH j2Mlsakzjls dz20 "tdizsHEZz ddzd f§tod ¢
qdzd Mts oL e’ 9 5.

Il ObditsmW jtol WIiststcO otsHWds?2 Ot Gt

2H,O( ¢ty 2F, - 4HF + Q-

{ Hdzd o3 gL ftocsHEZC IS Gisted dzd W w
ModHjljd Meakjls 8 BBBdjJ Mdddissteo, s
Y B SIdmMzstetsH O. ANstste oL OddisH j 2Misolt
MsjCdzsd3 o ftodmbkzlsMmlsedd Mmdzj Hise o BHT :

2F, + Si0, %¥8- SiF4m + Or

]l St sz ~rtOdzgj dzdy d IstcOdzyf stelsd tets
MMz Os dL Mt dzOs © Ni M B¢, ddizMmd (
dzd C 4 dzv . 10 dnA fso jton dztsyls d sBtcOL L
WisstedHtsea, LOMdhOshd2 d&jlsOdzdzr ls HO

Il Obd@smW jtcj WktttO ctstedls OBBJOS:

3F,+ 8NH; - Ny= + 6NH,F (13G140A 4 )

ANstste tejedtelkzjls f M j dzsyoOdid:
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AF, + 6NaOH: 0y 5 OF— + 6NaF + 34,0 + O

Il joOSydwirs M CdmMazslsodkd f sdzkzyos sfr

2F, + 4HCIO- 4CIOsF + O + 2H,0
Fo+ HNO;s (5 j . o (NDy)OF + HF

g4 B3] sOdzdzOdzd Wistste toj Ocdtclzjls B ztedz
sBtOL kW WisstedH" d3] IsOdzdztso

3K + 2A1 - 2AIF;

F, + 2Na- 2NaF

Il sdze h ddzflse s Wisstcd Htso ) 9 SHJ
tcOMmise stew 8 Is M daf I3 Watbuskpf f ¥ LK) totsdg IsOC
NH,F, AgF, HgF,, SN dzj Stsktste’ | Hikzaedj .

Risdzdz" | WlhstedHr hj dzsjidg] B2 & RO izl
ftosweodwels tshmdtseode | Mo sAse Qi dfl ISCOwI2x
or Mh 42 MmisdfJ dzch PBSH, Bitizd dzef€ . )NRiFs Is dz" § .

ANlststedH T fn ¢ dzts dzdz’ ¢ tej OCydw d3 ¢
teOL dzd ydzr dsd S BtsteH d dzO0yd sdzdz d3d yd MdzOc
Lo jMisdy kOSY] StdfdjChmr M Bod& "dod
Ka[BeFy]; Ho[SiFg]; Ka[AlF¢]; Ko[WFg]; Xe[RuFe]; Xe[PtFg]; Xe[RhF]

BF;-OCIsdo dzOv CdMmdzslsO [ 8 dMO, OCyj
slsdzd yd § Sls Htkzedr @O duascgAedHjdse  ffBtdd
C sd3f dzd & " -d fig datEBFE e d H

HF + BF; - H[BF,]

H[BF,] - W Is etetdstec dzOv S dmdzsls ©, Mmkh j Mise k2.
Clsts tyd d Mdd2 dz0w,SCd M Od ( & 4 bl dzj J
Me[BF,].
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mda&BBdyd mMe&dy Mots2MmMlsoa ® - dzstcO, B tc 1S

mdzste IsOCyj tsyj dz tcJ OC ydodzdetsm s
B dz' ", UIB E W¥IsstdQ.d MO e<ECdshy drjdes
wo dzw j-Isimw dets o @ slsdzd yd 4 sls WlststcO, E
stcBdlsOdzv &3 fftod twOMYf Otcdoe Odedd 1 dzj € Ist
Htczedyd Mlsjfjded sSCdMmdzj dedw, C0O0¢ ExJ

M dzts to dzj f stcj HMlse j dadets tcj Ocdtelz j &
o J fndso OB, LO dmCdz® yjdzdd &3 Ekcedzjtets
BdZzOGBSSHd » GOL 59 .

Cdzjcedw MmowL d, (92 4Bts dEj Sxz/drts de |) B 5
Bsdzj S@LS5F S/ d@sdzr ) . J stsy j otcj
mMeowrL j2 ) ndzstced H On dzd % 4 YyJd &3 o ts
sCdmdzd zjide 2 OjIs Wisttelz.

1 Of toed d3j to, Wistste toj Oedteclzjls f otsHT
s j dzdets s § . { JOCydw r~dizstc® f oGHBEGE
&ZOctej o Odedd ddzd tsfme jh jded d:

H, + Cl, »5- 2HCI
lted Hi2Mleadd MmMBdzdzj ydzses Mo jIsO { to
f) e v

Cl, vas- CIA+ CIA
d tBttOLBoOdd] Oltdiitce ndstcO® M tHd]
Ols s d3" Slsdzd yos Isimw o M2 ~"dddyd ME
Bsdz] Cdzt?2 o9 BHEBSWKGEBHO:

CIA+ H,- HCI+HA

[BtcOL ks h 2w OlstsdzOtedz” 2 o tsog,stcts Hz
oMmMskzf OjIls o tjOCydsr M = dzttsd:
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HA+ Cl,- HCI+ HA

s O0CdJ e OCydd fHwjHMlsOadzwesls MmMtse
ftcjotOh jdd2 d dzOL " 9 O Isfpw yJj f dz" d3d .

[SdMmdzdIlsj dz dzr | Mots2Mlsa ® - dzstcO® { to
A3 Is © dzdzO dzd . Clsd tj0O0¢ydd Mt dasdssy H
ZOf tcd d3j o6, dzOIsted? MeBsOjIs o OlsdismW |

2Na + C}- 2NaCl.
mdztste 1 dzj e dydes sSCdMmMdzv jIs Htezedj diBjls

3CL + 2Fe- 2FeC},
dzj d&3j Is © dzdz' :

2P + 5C}- 2PCE.

l stesh 5¢ MEzte! &3 MeEeteOjls o " dztstej] " tsG
3Cl, + 2Sb- 2SbCk.

[SdMdzd s dzmlizd § MezsBO oW o dzw 8 Isyw
Mzsy dz" &3 9 Jh JMlso Odg, dOJteddzjtc o tj OFC

Na,S,03 + 4CL + 5H,O0 - 6HCI + 2NaCl + 2HSO,

Cls?2 tw©WjOSCydj?2 (tsdz Likzslsmw HdAY EH
Is € Odzj 3S,0:(-N@dzls d - dzts tg) . g dzOB ' 26§ MdiA dzdf
sdsMmkzdz WOIls dzOlstcdw HEts IsjlstcOlsdtsdzOlsC
Codzd yj Mlso j dedese s ftcjHJjdzj dzgdv 2BHO 9

2NaS,05 + 1, - Nap,S,06 + 2Nal

Il Bldazdydy bk WYWIlststt® fdttt ttj Ocdtclz,
SHdtsdB tsBil jd&Bdj otH' ftod Wy dds & s dztdda
B J BB R~ dizstO®. uvOCt?2 wOMlsetstc dzOL ' 9o

Cl, + H,0 === HCI + HOCI, DH®>0
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t 4 OSydw ftotslsj COJj Is n f seEzsh g dzd
Mssbejlsmisedd Mz @lddeydf teddo flzbo J MdJ
Msstcsdzz tsBtcOL S Odedv HEW J FHOLCHE O Ildrz t
oLOdB@sH | 2MIse dzsfmdls tBteOIsddzr 2 =~ C
- dzts to ts5 3. "Mdztstc dzOW 9 tsyH Plzls IEdz ] t§ Bte @ fig Cdizj
fticdMmMizlsMlseo dw ,, dYdejtCadzs CEzw w7 dzts te dzts ©
MfsmMse 2O tj OcdJtse Ols! & toptOsizd Qg dgt
M~ d BO:

RH + HOCI = ROH + HCI

RH+HOCI=RCI+HO(R-stcc Odzd yj mMSd2 t©OHJdSC O

mdddL d3 Odzsdmyflsdud MEéses d HJLC
nZstodzts? o tSHT L OC dzt yOjlsfmw o tOL tkzh
ltecd {ssd3 ndzste L ORI N OjIs OlsBdzB j oz DS o

R-CO-NH-R; + HOCI- R-CO-NCI-R; + H,0O

O 2O dzs gApydets Od3j N OjIs Olstsd3¥ o BHBWCEH
BdCtesttce OdzdL dizso, yYbsts ftedoatsHdls ¢ dna

J tcOMmilso tstecj ~nzstcdzso Olsd Mis Ow ¢ dmdz
ftcj otcOn j dzd W :

HOCI w5- HCI+ O
O dqydes dHjls toj OCydw a ftodmizlsMmlise

2HOCI- H),O + CLO
dHjls o ftedmklsMiseadd otsHtEIsdd B3O "N d~

3HOCI w%- 2HCI + HCIO;,
ftesyj M ttOMfOHO dHjls ftod dzOctcj 9 Odzd

t OMmMlse ster 1 J ul sSB dzZOH O¥ Is SOC Y J ts

Colstasgo Adfs dzO o H j dzff gz tc OB 5 d3O to dzts G |
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HOCI w5- HCI+ O
b dZOdzsedydets ] osHB2 025s@d i3sH j2Mlsakzjls
Br, + H,O === HBr + HOBr
I, + H,O == HI + HOI
[HdzOC s 5 HBitej GjtjosHO ls 5
cOflso stod BsMbB! o @ igdetizo h O sfw . 1 tots

fSHEB s ¢ deOsdgg? W o dzv s s fpw 56 d fyd
sBdfMmMysjudoeOr M jj Hi2Mkoad] d- MmdzOBJ J
MEstedse OdiisOw, BXsE duizs OB OO

syjded fMdzOB' j, di SCtdhksOoddsts 8@ 6 ipts:
5310% 2,310% 210™. RL Ittt MdzjHCHOj BBO ylsts
HO Cdfdztslsdz’ j] Mots2fMlsoa® R bkd&kjdy h O¢ s
sCdmdzdlsj dz dzOv M sfse dshis! , tldtshdl
oL ttOMIsOj sk Ot @EVIs jHEEr OBRY Bls | t6der § 1o
HdMMsydOoydd 5 shdssdsdkkz sdflz HOY.
0o dZ® . HOCI-B tsdzj j fddz dzr,2j BS & Pazdsls p dz
ndzsts. 1 Ofted Bj e, MEZAt?2 Sdtst o&jdzjj !

o ftdmkzlmisoadd oSH', MBHjty O j2 HOC
[ Mz HEfls! ¢ dstc o ©OMso s CdHEBE
5] B j Ok, It t©Osdtse jmdj 1 &dzdzs

SBLOL 8o Odzd™" Misdzj2 ¢©dstedzse Olsdlsts?
T Zstetso SHEBEEEH &E?2 SCdMdaslsT (LD dstedHss )
Cly+ 2KOH - KCI + KCIO + H,0
) sdzz Y dedz 2 0t @fPgdstijy dg@wTj dzj o 52
ftoddsj dzv s Hdzv tslsBjdzdo Oded™ ISC Odzj 2 .
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O BHT L OCdzs yojlsmw o Hj2Msoadd dzO ¢ d
(1'V) otSsLHEZRO, MtscdzOMmdzets ktcOo dzj ded ¥ :

KCIO + CO, + H,O- KHCO;3; + HCIO

HCIO- HCI+O
P IssBEOteds 2 € dyipdpute(eHO jtisB IS OMd Is j dzd .

( fipd2 dzste f totstf 2 M C ONaOH {f s dakz QfPlg dsthte | dzOE
9 BHO:

Cl, + 2NaOH- NaCl+ NaOClI+ 2H,0

O 2O dzts ¢ d Yddds yfipslzdh o L O d3sH R Misa lzj Is

Br, + 2NaOH- NaBr + NaOBr + 2HO

|, + 2NaOH- Nal + NaOl + 2HO

l GBteOL 5o Cedxtgidgy( Is © of PRPtscf d (el , 5 § tod
fiosdmMonsHdls B jMye j ydoe Odzd J tcOfMmlso tste
BjMyoejlsder . [dzed IsOC Y] BB EZOHOBIs lsB j

[ Mdzd ~rdzte ftesf zME Ol yYjtejL CBtoW:-
cdf srndzstedIls©® ( KCI O) &Biet®OQ & jdsGdd H to(zk

] sHtsB dz' O3 EBtcOL B oLOdBsH | 2Mlse Iz
ZOctcj o Odzedd Btotsd3 d 2 tSH:

3Br, + 6NaOH - 5NaBr + NaBrQ + 3H,O

3l, + 6NaOH - 5Nal + NalQ + 3H,0

[BOL k8 hMdjMmw Medd dzOLRS @Y ;s BNt
- Blosdz0OIls dzOIlsts P& H O ISN & dz® O Ml j s
CdMmdzisBste s d3dzs 0 Ols;PW d ( BIB H (etssd Ols @izscBIs O ¢
KCIO; dzOL " 9 Ot Is B jtelstsdzj ssoats?2 Mmtsdz' & o
XVI1 I odJCJ ofjtwear j Yodkkzydd 1k Mt
cOMlsotste GdHSSMdHEB] § OB tc Ok o O dz & to
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2KCIO3 w»'Ys- 2KCl + 30~
1JL COIsOdzdL Otstce® BBOL kzjIsmw § J tcn dzts

4KCIOz - 3KCIO,4 + KCI.

MmMdzstcdztso OlsOW CdMmdzsls© o Mo tsB SH dats O3
stsdz: €85 o o9BHMMAE W@odgid tsigd mipts aFOX e =
4050 %. Y tcd dOGtj a0dzdd ttOL zOGOj Ismw

6HCIO; ( ¢ s - 14 & |, ©CLO; + 3H,0
lted Sdfidedd o HjdwjIlsimw fdtste d S dMmd

3HCIO; ( ¢ s a4y HCIO,+ Clym + 20,- + Hy0

HCIO; W o dzv § Ismw  ffiyfdarf Iig" deig ds & df ¢ d mazd Is § d
ftesvwodzw jIs o9 tOLd&yd ~ t6J OCSydwna:

HCIO; + 3H,SO, s 0y & 6FESQ- 3Fe(SOy); + HCI + 3HO

2HCIO; ( ¢ s 3G ( ¢ wow ¢ BHCI + 3CQO~

1 s Mddzy kO ftode dzd 0]l hels d&d WHCil
sCdMmMdzdlsi dz¢ dzr | Mo Apisas@z ~cddds®idske) of
MdzOB ts, dets ftod M zOeadzj dzgdd o' tc Oy j dzf

2KCIO; + 3S »:%%5-  2KCl + 3SQ-

10KCIO; + 12R;  oyiai™5- 10KCI + 3P0y

ClO,- 3 j dzslBtIc™ 2 G OL, dzj Efmlss2yder 2,
Cdmdats te ts

2CIO, - Clym + 20+

{fdz fteddzjde” jlsm¥ o COYjmbey ©lss]
MsjteddzdL Oydd twOL d&zdydzr = ojh jMmlse (B

Il tjoO0¢ydqwa fm Mjdsyoddd tBtOL 28 Ishmw

2KOH + 2CIG - KCIO, + KCIO; + H,0
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mdzsted s € Ogedds@rtg KT 2 yd o OV MmMisdzr Mmd
¢ d dzts BCIO,. (4 Mtsdzd fHtddyj dgv e Isimw o ¢
mMtcj HMIse .

Mdzts te -l dzOB ' j sCdmdzdilsjy &zd d mddz' dz
Cdmdzts?2 Mmtej HJ :
5NaClG; + 3H,SO, + 2KMNnO, - 5NaCIlG; + 2MnSQ, + K,SO, + 3H,0
1l od dzOG toj o¢@dzdsdn Ve OL dzO

3NaClO, w- 2NacClG; + NacCl

lted HJ2Mseadd &O §Jjtern zBteOIs C OdzdWw
CdMmzslsts?2 BBtOL EZjIsmy - dtstedzOw Cdhdtsis

2KClO4 + HSOy¢ 5 gy  2HCIO, + K,SO,

HCIO, - B j Myoe j IsdzOW cdetesmME s d ydzOw
O BLHEAg] ¢c {HOtcOL &ZOc OjIsmw f{ted Mmilstsw dzd

2HCIO, w%- Cl,0; + H,O

{Sdmddlsj d d' § nNotkBlg @ HEdOs] J

T stedzse Olss2 S sk, -GROWKRdAs d&sls dij djd
HCIO, - MO&OwY fMddz dzOw dL ( wasjdyls dff & tots
Cdfdzslsf j ton desteOlsr , o t©OMkotstej 6df

fteswodzwsls, Btodz hddeflsets dL dedrm RSt
9" MsCdn Isj BY-FR2OBEBEOLOL BZBDE O v  dzO
CoOdzd v :

KCIO, w%- KCI + 20,-

RL d3j dgjod[2ifisip o twHE CMsCdmdasls
mMdzj iz h jJ2 Mmaj BS2:
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Isor h jdadj bkimss2ydesmisd d S$dMdslsd
Yoo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Vs -

HCIO HCIGQ HCIO; HCIO,
« Y212 Y22 Yo Y2 Yoo Yo Yo Yo Yoo Yo Yo Yo Yo Yo Yo Ve
vinddzj dzdd BSdMdzdlsj dz! dets?2 MY smMsB dzts

rdmmsyd oydvy %Pt Ssdftedztg dnlss dzv § Is W
MdzOB jj MowL! gjyHEBECEHEMSESEE&gEES 9
oW HHOCI - HCIO, - HCIO; - HCIO, ls j § j dz@ ¢ dMmdzj d
bojdzdudoe Ojlsmw, vyt bkNMddkdeOjlk jct
sBdzy YOI ls HIdMMBsYyqdoydes . KdsMmisGid mbgslsls
binddzdo Oj lsiw oL Od dsdesj ©llsOdS do Odzed j
C"d *‘H Slsts sOCy ] ©BdZjcyOjls HdMMmsydo
CdMmdslsder 7 Mos2Mlses dwsydts sMEh j Mlse d
"stezd {sdR S dhdsls:

- s :0—H .O0—H
:O—H :O—H | +5 U |
| 41 | +3 ClI=0: “‘O=Cl=0"
.Cl: :CI=0: | |
= T 0 0
X/\Opll()BaTHCTaSI X/\()[)HCTRSI XA()le()BaTa$I X/\()pIIaSI
KHMCAOTA KHUCAOTAa KHMCAOTA KHUCAOTA

RL Cltster 7 o dHMS, AulstcOn hksits ks
Edgjdz h Oj sfyw  ydidzs dzjfmoewerr o @s h dn 4
f smisj § § dedzts § HsMistceOd o Odzd J CdMmMztste st
Isj stcO!l Hted Yy ME G s. v O0Cdd3 sBiOL 543,
Eflsts2yde sflsd, Clststets j 5B EZMdzOo dzd ¢
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