[]
1 i § i E & 11085CH08

REDOX REACTIONS

ELE

TH THE o I ok 9% 3T

STTEIA N SRR 0T T B dTedl
Aq=Eg=a Afafewaeti o o Wi
qgaH Y Hehil;

ATFATHIOT, T=a"  (AFH=2),
ATFdehRer den 3T=maes (figade)
! gRefd T T

TATR-TIMTAR0T gRT STI=a=
srfufsreneti st foranfafy sl =amen &
e g g e
YR T AR Rh a1 AT ki

EF,—( \~\;

AT Afafsransti 1 affeRor,
srfuferansti & &9 | #T Tohl;
faf= sTI=maeRi qe SAferdiehReRl o
qoIeHE A 1 LR T Tl
IR FHIRION <Rl (i) SATeRITeRTuT-
TEAT qUT - (ii) A -Afafewar =
SMA-saiaeA fafee g dgfea
5
soaere fafy (Yed) &+t SeEa 9
TueEIEy TffshaneT 1 ST
I WG b

Taheh 7

STET SHTFAFIUT &, FT GaT HY=aT gIar &1 TEraT (AT 3reraa=iT
USHH & STEET #T AT B

fafsr=r a=relf o1 qen S g=ie | 39eh uRed 1 STee TErET
I HEedl €1 A uReH fafe= sifufswansti gr € €1 eraeee=e
ATTHAT 3T Toh Hewqul WHE B oMen sifqe qen Sifeeh
uRErRAT sTTeETEE SAfafRarl ¥ et €1 et SuEm Sty
fomm, Sfra fomm, Sfenfites &=, engfmior &= qen $fa fomm &=
o BI1 21 31 Hew 36 91§ T ® foh geent A Frefataa
&3l o ST erfafwanet |, S—wc], ACE qe SAEETw
&l H 3T YR °h S8 o Sao | el W i o g for
TEEE TRAl o H; oifa foRamefiar wngetl denm Sfengst oF
FreRTion, o1 -SeTRoT, qEEteh Afehl (SH—Fae qen s
drer) & fwior & qen g e Tl SefE o = | e 2l
ST FIEErST AT (59 SRS 1 3TN 67 & &9
o) den i Tog S sl fawat  oft sromiv=a sifufmant
feardt €

7.1 TO=rEg=d TTafshard

T &9 Y ATRIeRTUT I3 1 FAT el qefl AMTehi o Serdism
H HIAN ok foTg BIaT o1l argHed | e 20 Uae Seeiieds
1 IUEATd o R ogd W a7 SO FAN H A & A& HRO
2 fop gest W o9 9 B9 § SAeEEe w9 H € 90 S
SR i 36 Wi IR o6 iqvia Hefafaa stfafmanst
1 AT S Fehell T

2Mg (s) + Oy (g) > 2 MgO (s)
S (s)+ O, (g8 — SO, (g)

(7.1)
(7.2)
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afaferan 7.1 den 7.2 § AHIREE SR Hewt
ool w1 S @ fiyeTeht el 8l S 2l
YA ®9 ¥ AeESH ° AN o RO A9
affeReieRToT Bl ST 21
CH, (g) + 20, (g) > CO, (g) + 2H,0 (1) (7.3)

afg e 9 =@, @ At 7.3 § wdm o
BIZSISH o T W SIS 31 TR §1 T TR
o1 YT Tt T g1egom o fshras ol ‘ stfaientor’
T S| 3 YehR TR0l U8 <l faqa shteh uered
Y eEeSH o TTehtEa i ot sfedier’ wEd B
Frefafaa sifafsren | off eseeT o1 ke Sifadientor
T ST B
2 H,S(g) + O, (8) > 2 S (s) + 2 H,O () (7.4)

AR o 71§ SH-od 9fg gE, du-a9
37 erfufwanet, i 7.1 9 7.4 1 wifq StiedisH
AN 311 UGl qll <1 GHEY Bl §, 1 o
* fferdieRToT’ SR | AT ol SRt eI,
FARN qe Toewl g Freferfea stfafwmanet o e
T B

Mg (s) + F; (g) > MgF, (s) (7.5)
Mg (s) + Cl, (g) — MgCl, (s) (7.6)
Mg (s) + S (s) — MgS (s) (7.7)

7.5 9 7.7 d 1 Stfafmand stfedieRTor eifufsman
e ° I 3 R Wil ol 9ia foman
3 TIESISH S 3 eFfagl eell o et i off
‘AT FHEd T TH YRR Afafma—
2K,[Fe(CN)gl(aq)+ H0; (aq) - 2K, [Fe(CN)gl(aq)

+ 2 KOH (aq)
#1 vAfagdl aw K o ke o Sron Caefyem
BUEEAES &1 AR FE Ghd Bl g9 H
HATFAHIOT U8 HT qRATT 39 THR - TRt uatet
T STTedIST/RUTIAEdl a7 1 THTAIT a7
ETEg oM/ gAfaeet ava skt stferdtentor
HEATT 2

et ferdlt Afieh © SRS o1 fepre o=
AT STl o, Afeh SAISTehel 3TI=PH U8 i foaeqd
ek TR1Y | TS/l aw o TSR i

WA fagm

1 BIESIST/HATagd! deel o THERT ol 3T hed &l
ST GRS & AfER fAfataa sifafewa
T YhH h1 SIET &
2 HgO (s) 25> 2Hg () + 0, (9
(THIf® sifaEe 9 SAfedts &1 fehted)
2 FeCl; (aq) + H, (g) > 2 FeCl, (aq) + 2 HCl(aq)
(7.9)
(faregaolt o FH 1 i FeiREe o )
CH,=CH, (g) + H, (g) > H,C-CH; (g)  (7.10)
(FTEgISTH 1 F1)
2HgCl, (aq) + SnCl, (aq) - Hg,Cl, (s)+SnCl, (aq)
(7.11)

(7.8)

(MHRF FANES 9§ AM)

Fifer afafepan 7.11 # LA@eiREze o d9gd
RO aXd AR T IR Bl @1 ®, SEfy Wy
Ve FeiNEe & ®9 § gHeRT w0 o 8 @ 2
SR Gt srfafsranes &1 e | 3EH Wiy € 5"
A1A 1 S 81 a1 @ foh Aferdientor qen o=
BUIN TIY-TY = B ) SEe e foie sTuerEiee
NSRRI

3qTEUT 7.1
J= G W rfufmmet § wemitw fE e
SHTRHHIT & &1 T IR fergent sTa=a—
(i) HyS(g) +Cl, (@) > 2 HCI (g) +S ()
(ii)) 3Fe;0, (s)+ (s) 8 Al (s) > 9 Fe (s)

+ 4Al,05 (s)
(iif) 2 Na (s) + H, (g) —> 2 NaH (s)

&l

(i) H,S &1 HFH 81 @I 8, i segor
Y ROt oY S 1 WA € @I E A
ATl a7l TTEg IS &1 Hedl | fTehtem
Bl W1 21 BESISH o HAN o R0 FAH
1 A B @ e

(i) TS o FANT o HRO UGHITIH h
ATFEIeRT0T BT &1 B SfieRedis o Tk oh
FRU B HRF SRS (Fe,0,) Fl ST=IH
3 W@ R
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(iif) TORITRUT 1 STETEIOT o WAMge STITEN
g 78 frren frenterd @ for difeam sffeiea

U1 TIESISH STT=d giar &1
safaferan (i) 1 =99 F@] gafery fRan @ ©,
aifeh &9 STI=g=d SITfRansti ol 1ol ™e 9
gRenfig & Teh|

7.2 TS TWETaeoT rfaferarsn

o BU | 0= TR
T9 98 9 g ¢ for Freafafea gt sifafeaet &
o1 d stferdio a1 eifersh SEoTfaget ava o G oh
FNO Aifeaw w1 AFNFO B W B; Y-
FANH, SRS T Howd 1 9994 o & @1 2,
Fifeh 37 Il © eHfagdl aw difead w1 G4
@8-

2Na(s) + Cly(g) — 2NaCl (s) (7.12)
4Na(s) + Oy(g) — 2Na,Of(s) (7.13)
2Na(s) + S(s) — Na,S(s) (7.14)

e eTEY o fEEl o SfUR W Hifead
FANEES, Hifeaq sTeaEs dul Hifedd UehiEs &4
T Afient o ®9 | fafed €1 38 Na'Cl (s),
(Na"),0%(s) T (Na'), S* (s) o &9 H foram st
3fea g foeq sTeRT 3= B o SR9 7.2 9
7.14 d% &1 sfaferaneti =1 &9 °f fom wehd 8-

2¢ ohl FshrA
| v

2Na(s) + Cl,(g) —> 2Na CI (s)
I A
2e” &t i

2¢ 1 e

| 1 + + 2-
2Na(s) 5 + O 4(g) — (Na), O (s)

2e” HI |

2¢e 1 A

| -

2Na(s) + S(s) —> (N4), S (s)
| A

2e” %I it

239

gfaen & fau swie sifufswanet &1 1 = |
o <1 Tkl B1 Tk H SelaHl T SRR qen g
¥ Toeel ®1 Wf| B €1 g=[ ®u ¥ wifeaw
FANSS o G9aH o e uishd 9 H 39 TR o
fora wehd T

2 Na(s) — 2 Na'(g) + 2¢”

Cly(g) + 2¢” — 2 CI(g)

ST S =0T 6 o1 rffsan’ hed €, o
TRl w1 erfaferaa we-Ee w4 21 d
argferanetl o1 Sired @ ek goi srfafean g gt 28—
2 Na(s) + Cl, (g) — 2 Na' CI (s) A2 NaCl (s)

7.12 ¥ 7.14 7 i ATTeRamaii o gotae™ fermam
TRt TgaTiTeRamail aht ‘aiTeriteRtuT STfaferaT’ aar
TG TEUT THEAaTelt STBTTTShaT Sl “ITTTET
arfafeRan’ shgd &1 81 7 = T g fof wfeis
o SIET SRR i URURS STEERUN  qAql Selaiq
TMIAROT o TR e 9 €1 StferfiehTon 31 STo=re
Y T RIS W g2 €1 7.12 § 7.14 ek shi SAffsrenai
o Hifeaw, fSEehT Siieiehtor gl 8, Tu=Iaeh & &Y
o T €, it T8 fora e Yoieh awd i
TR oY STTEIA § FETIAl ol 81 S, SAierdisr
AT G AT 8 @ € 3R ATerditenTien 1 w1
F B, it 4 Fifeam g KU 7Y g @ien
F €| UMY ®Y § g6 TE he Fehd &
sfferdiareor @ fopelt witelT g1 SoraeM o1 freehram
AT fordt vl 310 st o1 wift
SFHFRF:  SolaeUEl SRS
TATF SRR AR

ST 7.2

frefafea sifafeen wF ru==m= efafean
2, 3fiferce wae—

2 Na(s) + Hy(g) > 2 NaH (s)

&

Fifr s sfafwan § saaren A th
st agred B, f8 Na™H- 9 9= foan s
bl €, o7d: TH! TGN aferan 39 YR Bt —
2 Na(s) — 2 Na'(g) +2e
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wreE fagm

HIW e
oo o - -
Zn i B8 fra #ad: Cu’ 7n T
GIERIRC] Cu ¥ g Cu &1 fagvm
YR STaen el STl Afqm eTaen
fora 7.1 die% 4 W@ FHIR 7522 a1 e & ara giHarc sTI=Ergad sifHar
Ao o 2 o Tl o frshrem © e 1 stfedienon 21 @

H, (g) +2¢ — 2 H (g)

39 sAfufsran &1 & stgeAfafsranet | faw,
Hifeaw oh SFHTHIO qAT BRGNS oh AI=IH
1 YeeH hl ¢ 39 W AR i o=
srffsran hed 2

7.2.1 UlaanTt S TIHiaeuT Tffshamd
S ot 7.1 ° <witen w0 €, R g 1 U ved
1 Ueh = o foTT iR AEee o i foeree 5 @
T €1 39 TGN foR G1g A 92 W R H1g I AT
I 1 WA 9 St © e foer@ 1 Hen 1 e 8
St 21 ek 317 Zn2* %1 3cE & &9 § o741 Cu®
o T o fao[a gH @ foran < geran 21 A Zn2 9
TEH Hidl ® gEgeH HowEs T TSR, df e
HTHIZE ZnS &Y 1 T T STHIHA 11 forerem
H1 R Hh <@ S Gl

7 ®1q qe IR gL o SeA1d =icd oh s
Baret sAfufswan fefafaa 8—
Zn(s) + Cu® (aq) - Zn*" (aq) + Cu(s) (7.15)

sAfafrar 7.15 ° 5 @ soiaei o fopmem @
Zn2 ST B SHfTT f57eh o1 SAferdiehtor gidm 81 T

faeer "rede
oo o et
HIW Sl B
IR eTaen

ﬂéwaﬂ ‘! |
droar # gfs

Tegedt STaEel

?, @ fordlt a%g 1 Soiaql i TRT T § STTwEE
ot 2 @1 21 57k g fau e seeRi w6 Wit @ i
P TG 81 @1 1 AR 7.15 i 89 39 Y
TaN for@ wehd ©—

l_ 2e &1 s _l

Zn(s) + Cu*(aq) —_— Zn*(aq) +Cu(s)

\_ 2eaﬁ9Tﬁ?I4T

39 B9 GHIRT 7.15 g1 <308 T8 fAfshan =
HIRATITEAT 1 ST 1| 59k fTT §H W 91g i
e ) For et % S § T T )
yfaferan feaem Tt 3t oIk 7 & cu?* 1 9% e
e g ¢, o faeas o H,S 79 yarfed o W
FURH TS CusS a8 T el I e g1 78
e Fgd Fageia €, Wy R ot cu2* 3eE
T AR < S Wbl 71 79 ©H 9% FreR feRTend
& o erfaferan 7.15 Y TrETEE 1 STeherd el
FI R T SMEU, 3§ W KW o1g de e
e o Toid faeeH & i gHarel Afafswan i
fod 7.2 o 3uIE T Hawen o ST{ER "fed Hi|

SR & o RO S 1 1 el g S €,
St FreAfefiaa sifafiwen o wro 8-

ﬂﬁmﬁ

forg 7.2 & dtax d FIR 41g 9 fGeaR 522 & Tl fqea & aia g+ arcit sTa=ag=a sififwar
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’7 2e &1 fshrH —¢

Cu(s) + 2Ag'(aq) ——> Cu’'(aq) + 2Ag(s)

\— 2e @l gt —T

(7.16)

&l Cu(s) T Cu* | AR el ® qel Ag*
1 Ag(s) B STT=FH B @l 1 WS Cu* (aq) T
Ag(s) ST w1 faen o wgd el 21 farwman & R
R fchet Gothe ok St | Tl T Hialee o1g & o
sAfafran o1 qoricnss e1eee &l Tl frefafea
srfaferan sifeq &1 @ e

’— 2e &1 = —¢

Col(s) + Ni**(aq) ——> Co™(aq) + Ni(s)

I |
(7.17)
TEEtTR Tem 9 ge fafsa g € o amemeeen
=1 feafd o Ni2* (aq) @ Co?*(aq) I i Tigal H&AH
B B w8 uRfefa T @ tfiemrent (Co (s), T Ni*
(aq)), 7 & IR (Co*(aq) 3 7 Ni (s)) o 9&1 § 2l
SR TRV A o TaTU I8 FIqAIiTal JEres
TH 3Tl o o gHaTelt Yo frehted it wfaeifi
H1 a5 o B T@ GHETd % SFIER SoeRH
frehree &1 ygfa W eneiia arget qen ek Al
F TH g IH THR TR R G €, 9 R
Al I YIAd BT A TR HT I | A
B D qod ot 1§ g9 78 9 T # R e
I i qAUT HI FHeeR 1 elRM el 81 THiA
FoleRe™ TTShIEA-&\d 1 %9 Zn > Cu > Ag g2
B9 36 %Y &I forqd 3 =R, difer arg |iskarar
ST eteran fae temEtie s o1 9oh | fafi=
H1q3Tl oF o< Scigel ol JaAINTal i Feral ¥ g4
T Gt o1 Tehd &, S faga =it 1 9ia @) 57 delt
i ‘TrerafTer Ol Hed &1 3ok I’ | BH STl hal
T fo=r ¥ Tei|
7.3 SMSHTehIUT-T&AT
Frfafaa stfafsan, fod sReeT SHiedist 9 TaeH
ok Tt ST §, SeIaR TR0 o1 Teh STedfafed
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SITET T
2H,(g) + O, (g) » 2H,0 () (7.18)
Tl 78 Th Wl e qf T8l 7, TR o e
Ig | Hehd © foh H, 79 § H W] S (3)
feafs @ H,0 ¥ o feufd o war 21 steRdSH
w0, | v fefa © fgsmoft fearfa W i 2
=€ T T ® TR H ¥ O &1 31 Seieeiq SMidia &l
T B URUTHEEY H, 1 SEH q O,
AT B T R W | g9 U8 Ui R U erEw
TR AT &9 9 € Bl 81 98 S'aR e foh 3
gersRz foreermas (o) & <eien S, 7 f6 H g/
Tolag TTShTEa deN O SN Soiged whi Wil =&l
GieRT 7.18 o SR A S FS el T 7, FEl 3
HeEEStn AlfTen! arell e srfafsmaneti o ar o el
S THA TN TTH T IR T

H,(s) + Cly(g) — 2HClI(g) (7.19)
IR
CH ,(g) + 4Cl,(g) — CCl,(1) +4HCl(g)  (7.20)

g ARl o S 1 stfufwanst o
Tl faRemo &l eIF H @Y ATFEhu-HE
farfr o1 farente fopan T ©, qifer SromrEo=m erffsransi
o1 el W S gor| 3@ fafu o o= o1 7o €
HH UG WAV § Afee Foifagq qe1 seaeH
MO G0 @ o e W g1 SSeioned-7.18
7.20 T o THIHTUN 1 BH R 39 TR foed 2
el o qeft qeATgett W eaw off swifan W g

0 [0} +1 -2
2H,(g) + O,(g) — 2H,0 (1) (7.21)
0 0 +1-1
H, (s) + Cly(g) — 2HCl(g) (7.22)
-4 +1 0 +4 -1 +1-1

CH,(g) +4Cly(g) - 4CCL() +4HCl(g) (7.23)

TR 9@ feon wu foh golae™ ToMiaRer @i
FUAl el AE-SiEl WA o fery 1 TE 21 3
Teheh H AT Fo W TR 81 S o I8 sTq=a=d
srfferanetl sl TRerdr 9§ i 2

Terett ifiten © ava oY STeRATeRTUT-HET SHeh!
teredtertor Reafer ot goridt &, T 3o foem o smaw
W foman ST @ for dewaee oTeied o Seiae
T el 31Tk AEA-HUN ava | el BT B

39 THIM A€ Wl A SH oA 999 TE 2 R
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Afieh & A @ Aty dga-wol @1 sy

2AifiTeh/eT o fehddt o<l 1 STTRAIeRRo-HE& 1 A

S o e e fem amg g € afg fee ey

P fopdll a7 o T AUen < W Al WA

Sufeerd &, (S Na,S,0,/ Cr,02) T 3§ qw@ &1

STFITRIO-H&AT IHeh et AT i SRR~

& 1 SEd BNl 3Td BH STRAehu-HE@ i

o o fefefea femi 1 samdn—

1. O | @A a1 TEgE M H YTk TLA] FY
SRR T Y it €1 W H,, O,, Cl,,
0,. P,, S,, Na, Mg @l Al § 9+l qwHIjsfi =1
HIFHIHT-T THH &Y T I 2

2. ohac Ueh TR ATet ST H OXAIY] St STferiieh -
T 39 3P o feerd e 1 4 81 39 R
Na* 3T i STRARU-H& +1, Mgt 3
1 +2, Fe*3fd i +3, Cl- 3TFH &l -1 qel
0> FH w1 2% G R wrgsi w1 SR
Afirent o SAieRTo-GEa +1 el § qen gt
&I a1 UTqat 1 SRR - H& +2 BTl
Uepifem &1 SHeh Aifienl o eiferdiento-gem
YHEFIE: +3 WA S 2

3. Aty Afenl § SAfeRdiSH 1 SAfeRdTeRu-
TEA -2 T {1 T T YRR F 0aR e 2
Tl TRIEe] qo1 g ferEel § SR SA
AfreRt ®, Sl A % WHY] TH-TR Y
WI-HY 2w T wWeEel (S€-H,0,,
NO,0,) H e SIS THTY] STeRTehTur-
TE ~1 ¥ gW e (SW-KO, RbO,
WWW%WWW
1 Treiftd Y T B1 SHU SIvEg 9'd el #,
orae RIS SEHRG3REE (OF, )del SEafieisH
TEUISANES (O, F,) S Hifihi § Hafs w1
SHIFHHIU-TEA HHL: +2 T +1 T Tg TE&A
affereieT 1 e fefq w felk B, oifere =
g oS & g

WA fagm

4. TTESISH 1 SATFHIHO-FEA +1 Bl ©| holel 39
T H BIgHT, T&T &Iq¢ eow fgeftt 2ifreh s
& (Shere a1 el ol AR ) | 301 % fTT LiH,
NaH @1 CaH, ¥ BIEgISH i 3ATaRfihol-
e 1 2
5. |eft ARl W TR w1 StfeRieo-EE 1
T T AR H Foge M o 3T ddieHl
(Cl, Br, 91 1) &1 Sfedieto-gen §t -1 2
FARA, ST T ARSI Sa tferdoH 9 g
B €, 1 Teh! SATRIRTO-GEA ¥ Bl
IRTETON — ARSIl qeN SATFHTAA H1
6. Aifier o weft wETOEt w1 SR -H@e
disfa 2 3= € e |1 g STl o
Tk Tl THT[ST T ST io-H& &1 sy
I TG A o @Y o S Bl 21 36 TE
(CO,)> | Al TR T Teh hTeiA LAY H1
SRATRoT-He&SAl 1 I -2 & gl
T f7ordl o STdIe | 370] A1 ST H Iufkerd
3Tufera sfeed axd i STFAIHU-G&T B9 A T
Teohd 21 I8 T2 ® b elifcoreh deell o1 SAterdienor-gE
¥R Bl @ el STefTfedieh el o SATRTeh {01
YTCH A1 FUMCHS il €1 UHAT ¢1q awd 3
YT SFHIH-He T9id &1 Teed < o @
TR o fau 3! " g 3Tkl Ioaad
SFATRTOT-F&AT TR a1 371 ot § 98 ai-9&l |
Y 10 T BN gHen 1o ¥e € T frel qa ok
TIA] Tl Ioaaqd SATFRITRIO-FE&AT STEGERO | e
o W Sl St 21 AR ST o S-S
1 9 7 qo sgdt 8, S Frefafaa Aifiest o awi g
gfira feran e 21
SFATH-T&A o T T TR 0T 3T
T KT AR wE IR fRA S €1 e7: co, H e
h1 SAFHIhT-3Taee +4 ¥, S THeh! AR
e ot ©1 T Ueh I AT hi SATerdenTor STaree
-2 B 3Gh! 9 78 € foh v 1 effediento-gE

i 1 2 13 14 15 16 17
= Na Mg Al Si P S cl
e NaCl | MgSO, | AIF, sicl, PO, SF, HCIO,

T 1 SAfRdH T8
ST ToT- G/ e

+1

+2

2 )

+4

+5

+6

+7
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SToET= - sAfafRaTd

SHHT SATFHAHIT-FeT HT WA T THA THER
ICHE Wik o SFTER ATl § ©Tq 1 SHRIehToT-
e 1 T HE&AH W hisseh W foran wran 21 59
ek Wohd™ el a1 €1 39 TR 37 FeARge e
e FAREES H Au()Cl 3R Au(Cl, fen S
21 3 TR B FiREe 9 RfE FNEs H
Sn(INCL, 31 Sn(IV)Cl, ferar S 21 siterfieror-gen
o gRadd @i sifafiRtol eTeen | qfied o &9 |
A W ®, ST YgEEE 6o wewEar a1 € fe
Titefis atferdfiepa eTereen § € o1 SYfa Sraee | 59
TR Hg(INC, T 3Tafad s1awen Hg,(Cl, 71

3qTEYUT 7.3

Tfeh Feha sh1 SUANT ohid g FAferfiaa difient
=1 f1&fia wifse—

HAuCl,, TL,0O, FeO, Fe,O,, Cul, CuO, MnO
F° MnoO,

'
SATFAHTO-H& i MOl o fafe e o
SR Udh U1 i SAFHIRO-HE&A 30
TER B—

HAuCl, - Au &l 3

T1,0 - TI &1 1

FeO - Fe &l 2

Fe,O; - Fe &t 3

Cul - Cu®i 1

CuO - Cu @l 2

MnO - Mn T 2

MnO, - Mn &1 4

3afeT 59 ARl o1 FEuor 39 gHR 2—

HAu(IICl,, T1,(1O, Fe(O, Fe, (O, Cu(I,
Cu(I)O, Mn(I)O, Mn(IV)O,

SFARTOT-T&A o IR a1 JANT SR,
YA, SRR, ST q A==y SAfhn
1 aRRefod & o fau g #1 98T o 79 I8 %%
Hehd B—

JERATERTT : U T U=ef | a0 &1 SATeRdieReoT-Hen
¥ gfgl
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I : U T4 ugred | o ol AeRdeRu-wen §
Bl
IMeRAteRreh : 98 3TfYehien, S feu T 9gref o a9
H SATFHR-T& H gig H SAFHRRS] Hl
‘SAfrdiee’ ot wed B
U : 98 R, S KT MU u<ied & o< &1
siierfieru-gen § % # 3= Reaee ff #&d 2
IS 7.4
fag wifse fo fr=afafea afafean o=
sifaferan 8—
2Cu,0(s) + Cu,S(s) —> 6Cu(s) + SO,(g)
3 TSNS Y USEM I, S AR qef
Safd 8 W@ T, S sifedies 3R feae &t
@ & F @ B

'
3eN, 39 SAffsRar o @t sfaehmaRl Wi
FidteRu-ge ford, feeh aiommasy &a
RIS

+1 -2 +1 -2 0 +4 -2
2Cu,0(s) + Cu,S(s) —» 6Cu(s) + SO,
9 T 7 fread frebrerd € 6 3@ aifufsean o
I T +1 ST § I STTRATRIT STl Toh
STTIIT T TEFL hT -2 F +4 Th SRR
& @ 21 i SWiad stfafkar sTo=a=E
Afafean 21 g9 Afaed Cu,S ¥ Tew 1
HFRR-G& FT 95 ¥ Cu,0 HeEF T
&d: Cu(l) SRS g3 q& Cu,S H HTHL
@I Cu,S 3R Cu,0 | HIR I SHHRAHI-
e ®I FH B TeEd g1 Td: Cu,S
ez gaml

7.3.1 U TFAFRATSN oF UTwT

1. =T arfufeRamd

= Al ot 39 YR for@n s 8— A+ B - Cl
T sfafewenstt 1 o= sfafswen g & fau
AJ BY ¥ UH I I I I dd €9 H & S
=few) T | <eq efufwand, fomd T w9 o
sierfo = o= sifaferard Gus et @ den ot
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srfafrant, f eEatieiy o sifafted TR awi &
ST B W@ 7, ey srfafwand’ swedrdt g
TH 907 o o HEw@YUl IR -
0 0 +4 -2
Cle) + 0,(8 — CO,g)
0 0 +2 -3
3Mg(s) + Ny(g) —> Mg,N,(s)
—4+1 0 +4-2 +1 -2
CH,(g + 20,(g) — CO,(g + 2H,0 ()
2. 3gged rfrfehard
3TEe STt e stfafemanst o foradd Bidt
fagls ®9 9 sruee sifufswmaneti o sfaria ifires < =
tferes st o forifeq g 2, e 0 © %0t 7=
wq H gl 21 39 90 1 st o Seet 8-

(7.24)

(7.25)

+1 -2 0 0

2H,0 () 25 2H, (g) + O,(g) (7.26)
+1-1 0 0

2NaH (s) 25 2Na (s) + Hy(g) (7.27)
+1 +5 -2 +1 -1 0

2KCIO, (s) A3 2KCl (s) + 30,(g) (7.28)

I ¥ 3@ R EH U ¢ TR A srfafmanet o
TS o BEgIS i ael ffeman (7.28) | drefirEm
FANE o WM 1 AT -EEN o hig qiad
T& e el g% o o e e A @ T owed
aea sfafmard sTo=RT= Tt Bl §, Sie—
+2 +4 -2 +2 -2
CaCO; (s) -2y caO(s) +

3. Taeemus srfaferand

foemam sifufwansti & ifer & oA (a1 )

TR q ok A (A WA SR faeenfua g S €

T W YRR W TR S 2

X +YZ - XZ +Y
foreom siffFaTd < wER Y A - g

o qen 1erg faeemd)

(31) urg feemus ; Afe & T org SO o1g
Tert e o fereenfud o wehdl 81 @ 7.2.1 %
AT T U YhR i Afafmaeti 1 s1em
<o 2 w1 fereene erfufsmeneti s Suam argeReta
ohHl §, TRl W ARl 9 G o 9 w5

+4-2
CO,(g)

e faae
T B #1 TF P S0 B

+2+ 6-2 0 0 +2+6-2
CuSOy(aqg) + Zn (s) »> Cu(s) + ZnS O, (aq)
(7.29)
+5-2 0 0 +2-2
V,05 (s) + 5Ca (s) 25 2V (s) + 5CaO (s)
(7.30)
+4 -1 0 0 +2 -1
TiCl, (1) + 2Mg (s) A5 Ti (s) + 2 MgCl, (s)
(7.31)
+3 9 0 +3 -2 0
Cr,05 (s) + 2 Al (s) -2 AL, O, (s) + 2Cr(s)
(7.32)

& weft H T Uq Tufed oTg ki oTden
IS ST €, TR geterei feanTem-emman aTafer
YT HT g | 3tfeR @)

(&) atenq foramua sty faer  sTo=RIT=
sifafranstt & grEger fowenm, siedfisH fazemm
fs gety afufwand snfga €

Teft &R qd 9o P &R U1 gy (Ca, Sr A
Ba) 9% fiewe €, S viqe Sl 9 =ESSH @
fergem Y 2t 2

0 +1 -2 +1-2+1 0
2Na(s) + 2H,O(l) —» 2NaOH(aq) + H,(g)
(7.33)
0 +1 -2 +2-2+1 0
Ca(s) + 2H,0() — Ca(OH), (aq) + Hy(g)
(7.34)
Trfifyrm, PR enfg wm wiewa arqd W o
TEEESS 1H 1 IAEA F B
0 +1-2 +2 -2+1 0
Mg(s) + 2H,0(l) A5 Mg(OH),(s) + Hy(g) (7.35)
0 +1-2 +3 -2 0
2Fe(s) + 3H,0() 25 Fe,054(s) + 3H,(g) (7.36)

gd |t gy, S et S 9 fRan @
3Tl © BTESISH 1 faeenfiyd X Sehdl g1 el |
TTERESIeA 31 1get gr o Sefea et €, S W
o fopan &1 ¥l hefiem qar fea st gRR &t
HTgetl o IIEX0T & Al W BIEGIS oh Toreea ok
FH I -
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0 +1-1 +2 -1 0
Zn(s) + 2HCl(aq) — ZnCl, (aq) + H, (g)
(7.37)
0 +1-1 +2 -1 0
Mg (s) + 2HCI (aq) — MgCl, (aq) + H, (g) (7.38)
0 +1 -1 +2 -1 0
Fe(s) + 2HCl(aq) — FeCl,(aq) + Hy(g) (7.39)

7.37 ¥ 7.39 aF w1 Afafwad weEwTenen o
STEETESISH 18 IR 3 § YAt 1 eegsH 19 &
frerrE Y TIfa ergetl 1 Gfraa 1 oRErEe €, S
Fe S &9 |feha ergell § =aq qen Mg &t e1edd
afera angel o fore S=uam et ?1 e (Ag), Tiee
(Au) 2% o1qe, < Ypfd | Wiehd eTaren & Ui
2, TSIl o ¥ off fran A& e €

e 7.2.1 § g9 T8 w9l X gk ¢ f oA
(Zn), HR (Cu) T TR (Ag) =gt HT ST
W & ggfa TRl TU=ESh  fhaeiera-shH
Zn > Cu > Ag <uMidl €1 &gefl & G daieHl
gfgraar ot 1 stfeaa 81 ead groft & 179 of |
TR ¥ TSN d% "9 oM W 39 dawl @i
ffereiehRer forarstierar farforer gidt St 21 g@eht aref
g g3 ToF wqeia zaht afra © for ore foaoe= 9
FANES, S A1 AAERs I fawenfud %
Gehdll | aTEqd | TSN 1 EishAdl sal A B
for o% v § fohan ten SU9 sifadfie foeentya X
T 2

+1-2 0 +1-1 0
2 H,O () + 2F, (¢) — 4HF(aq) + O,(g)  (7.40)
T RO € R FARA, S qen ST
TR g1 fereenma stfufsrand amm=a: Siei et
¥ wfed T& #@ 21 SHA R SHEES 91 AEEES
AT 1 3oh Sieid faeradl ¥ FRkA 39 TR

fereenfira Y Hepdl 28—

0 +1 -1 +1-1 0

Cl, (g) + 2KBr (aq) —» 2 KCl (aq) + Br, (1) (7.41)
0 +1-1 +1-1 [0}

Cl, (g) + 2Kl (aq) > 2KCl(aq) + I,(s) (7.42)
Br, 91 1, s WA 921 CCl, | oot gF =

SR g fIerE oF T gN A ¥ qgEE S

Hehdl B1 ST Affsmet wi Etes ®9 | 39

YHR fore wehd B

0 -1 -1 0

Cl,(g) + 2Br (aq) > 2Cl (aq) + Br,(1) (7.41a)

245

0 -1 -1 0
Cl, (g) + 2I (aq) — 2CI (aq) + 1, (s) (7.42b)

TANRIET | Br- den - &1 qdemr-fafy, fgem
Taferd A9 ‘W T’ (Layer test) €, 1 TR
afferamd 7.41 o 7.42 €1 F8 &M UG el
TN T 36 YR foeram o i efaieEe oad &
fereema ¢ Hehelt B
0 -1 -1 0
Br, () +2I (aq) » 2Br (aq) + 1, (s) (7.43)

BodoH faceare &Y sifaferensti @1 ofeifies
AN B B1 BegEl W BeAeiA Wt Wi o feg
SAfertenor forfer &1 evrervaenan et €, o fefafaa
sAfufren 9 <vfd 2—
2X > X, + 2e (7.44)

TEl X TN dwd i YERE s ¢ FEi
TEEfE el - Cl, Br a9 - i SAiedighd s
o fou viferemedt SifehRes T Sueed €, Tg
F o1 F, o 5o o foTq g +ff Temie qem w99
T B F ¥ F, I &% o o shaa feega-srosred
BRI SRl & Tk qied §, e e e
T TAHRL FH|
4, AU TRfeRamd
AU Afafpad faem yhR &t ST
srfafrard B sremmuae sfufear o o #1 T
WWW@%WHWW

Bl {1 STEHAEE Afafm § wima qwe w1
T A W HH q AR STTEAT G T Fehell
21 Tl usd o o2 qwa meafte stfefiR
e § BT B 991 TErEfeh IRad § 39 aw i
Iea ql T Aot staed g Bl B
BIESISH TFAIEE 1 S5 Teh Hiad SSed @,
e ARSI el b1 STEHUTAH il €|
+1 -1 +1-2 0
2H,0, (aq) — 2H,0(l) + O,(g) (7.45)

& TRATES 1 SATRIISH, S -1 3Teeen |
O, H ¥ Frae | def H,0 H -2 3fereen H ufefdd
RS

TIERRE, Te®T U1 FART 1 & Teqq o
ST Frefafed 1 9 g ® -

0 +1 -3 +1
P,(s) + 30H (aq)+ 3H,0(l) — PH,(g) + 3H,PO; (aq)
(7.46)
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0 2 +2
Sgls) + 12 OH™ (aq) > 4S” (aq) + 25,07 (aq)
+6H,0() (7.47)

0 +1 -1
Cl,(g) +20H (aq) » ClO (aq) +CI (aq) +
H,O (1) (7.48)

Afafera 7.48 =] foRSTh o IcUTE i g 21
sifafRan H aaTen FEUERNES P (ClOY) WA
tedll ] eI ieh TEH M &A@l 81 98
AT TR BN foh SHE qen SAEH g 98t Ui
e et €, S oAk g stfufwar 7.48 ® wef¥
B 2, WAfeh &R 9 weqeiiia skt erfufran f=r g 9,
HUfq T8 THR Bt T
2 F,(g) + 20H (aq) — 2 F(aq) + OF,(g) + H,0()

(7.49)

Tg o < H W@ B R efafwenr 7.49 #
freide wsti Sia ° foren oer o stferdtom off
T 1 B gr T T f SRR st
T 2, FifE o T 2 P e waif R
Ut O B oF RO GCHe TR0 STareel
TR TRl R Hehdl|

TqH A Fg gen R Feerl H wepeida
ST Ygfa =&t e Heha|

3ISTEITT 7.5

T 9 HH W Tl SrEEued g9t e
It SR =2

ClO", ClO,, CIO; T ClO,

3 gt vt sifafpard o fafew, st
STEHTI St 2

&l

FARA oh ST HATRSH Al § Clo,
STHHIAIGA &1 g9, Riifeh 37 ST |
FANA STIH IoaaR SATFATRIT TaEe +7 H
Iufterd 21 99 A SATRATAEAT 1 STHHAEA

arfaferad 58 W B—

+1 -1 +5
3CI10° - 2CI + CIO;

S -1 AHE)
6Clo, hv cr + 2cl0;

+HE -1 +7
4Cl0; - CI +3Clo;
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WA fagm

30T 7.6

frefafea eToemoea sifuafsaneti 1 afiga

SHifSIy -

(%) N3 (g) + O2(g) - 2 NO (g

(@) 2Pb(NO3)4(s) — 2PbO(s) + 4 NO, (g)

+0, (g

(1) NaH(s) + H,O(l) - NaOH(aq) + H; (g)

(®) 2NOy(g) + 20H (ag) > NOs(aq) +
NO; (ag)+H,0()

&

affepen ‘=" 1 Aifiten AEfes SfieEEe dwl
o GASH gRI Sl €1 98 Hers ettt
I | et ‘! § o AEee dF W
¥ srqefed =@ @) sofaw @ sifafwan
rueed goit o affeha whid €1 erfufsmen ‘' o
S H IUfed eRgeH &1 faxer elEgRS
3T g B o Hotaey SIEeEgrS 1 el
Bz 3 “fareeme sifufsran’ wved €1 sfufsen
“F' 4 NO, (+4 3T9EAT) & NO, (+3 7L
T NO; (+5 31ae) H STEHMUH el Bl
safeie 7 AfUfehan STHEMMGT  STa=aI=y
afafsran 21

ISR 7.7
frfafed sfafeard s &1 9 =1 8 57
Pb;0, + 8HCI — 3PbCl, + Cl, + 4H,O a

Pb;0, +4HNO;3; — 2Pb(NO3), + PbO, + 2H,0

&
&g W Pb,0,,2 Hid PbO el 1 A PbO,

w1 WHHREd fago §1 Pbo, ¥ o &1
SATFIRTTT 3T +4 B, Safh PbO H oig &t
TR SR ST +2 T PhO, TH THR
tferdiEe (Aterdienor o &9 ®) ot Wit eifafsran
Y Gehdl B| SHT HCl o FINIZE S i
FAR § SAeFiehd Y Fehell 21 BH I8 off &
o T =1y fF PbO T & SfieEe R
zaferg srffenan—
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Pb;0, + 8HC1 — 3PbCl, + Cl, + 4H,0 I HNO, d T Aiihiah 8, 37d: PbO,
S A H faee HR whd ¢S T HNO, % <= 2 a1eft sFet-4R sififsean &
2PbO* 4H§;;;bch *2H0 2PbO + 4HNO; — 2Pb(NO,), + 2H,0
SFE_&TZ +)2 0 T sfafFa § Pbo, 1 HNO, % W
PbO, + 4HCl — PbCl, + Cl, +2H,0 fafsearar HCI 9 8 areft sfafswan 9 ot
(TT=A= Affsan) 2 7
=Tt stfeiteRtoT-wET  fatarsma

Fei-Fdt T FB W A N frew €, W e @ oo @ Aemu-gen e B gl SR C,0,
(Sl e B RO 4/3 8) Br,0, (S SiHA % AFHU-HEN 16/3 §) T Na,S,0, (Ve W
H AE-EEn 5/2 21

T T [ 2 fh o sfefie-gen wied TR, #ifE o &1 SedenAEey i T8l
o HQ awE W s e e fed fRT W ® T &1 e -gena i osled @ qe 6
yEEl W T e ¢ 98 a, foeE s S oo B €, -t e s § 3ufed
21 C,0, Br,0; 791 S,00 whviel # el § Fieffates Rfef fad 8-

(F1d9 TEAIHES) C,0, B G B-

¥ 0 42
o4 /c=% =0
O o)
| RN [
Br,0, (IEFMISHFITEE) H FEA & O=Br —Br—Br=0
o’ I o
@)
0] 0]
‘ - dkso 0 les
8,07 (37 uMMe) FI W - o—ﬁ—s—s—ll—o
@)

TOF TS % aWihd WA S§ W o 9 WANEH W ot e e quid 21 3N ¥ YA
B T R C,0, ¥ 3w W +2 SR SR ¥ a1 AW YA A deen § € R I e wen
4/3 %l %@ H fRT oW S EEE B SRS 42 99§99 A #eH & YE € F ¥R Br,o, ¥
M o G JE SIUH F1 SN SRS +6 € A1 d ot S WH] F1 SHAAR e +4 2
TF 9% R oigd Gem 16/3 TEFA ¥ [ 21 W TR ¥ wWeiT S,07 F R a) G o +5 s
S T 9 A G Gewl WH] Y WA d1 W HewR W] B SR v-en #1 dwd 5/2 @,
e add § GeE Rl WA i S-S FAY: +5,0,0 41 +5 R

T TR TH T Tt T wehd € o e i el @ ed W @ ol fe qen aTefeeh
SRR FE W T Y @ W A ¢ 3 afied wa ot g R fovm T # e s
g &g, @ T W o AU R % e oigd i el ) owad § 3@ wivig faew § w @
fes QUi sfFiE Rl § (S had M gW W W W €)1 Fe,0, Mn,0, Pb,0, FP I TH
A €, 5 fag swee € S vOF ug @ fee siEe B §1 o), w0 F o fee s
IR W W T AT FE: 4 T -l R
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7.3.2 TUSAISA TFIThaTetl vt Ter

st eifafswanett & Hqer o fag <1 fafusti @
g B 21 3H W uw fafu erqmmes @
SAFIR-HE H uRedd W S ® den gud
fafy # stoemg= Afafshan i <1 9 # favyea fwan
ST 3Tk B AR q1 TR § q=a71 IHT €
fafet =1y € dun safe-faem et S=ER
ThT AN AT B
(R ) StTadteRtuT-geE fafy
311 srfufemaneti sht wiifa sfiarderTor-aTa=ree stfafamansti
o fou off foren o 9m o aTel g=iel qAn S ATl
SR} o G T B AeT 37 Tal gR1 ST u-He
fafy 1 &7 =¥+ &
g 1 : 9 AfeieRl a1 SRl & wel g7 fafau)
g 2 : Afferan o Tt qwe o TRETgeT @i faEet
39 YS! H qEHne, fhT stfafieau-gen |
Red el @1 2l
UE 3 : Godeh GCHIY] 91 PR ST0]/ ST ohi SATrdTeh ol
He ¥ gfg a1 g™ &i A Hifere) afs s THE
8, O SYged S W TN HifST, ik I IHE 7l
wTd (f% ot o o <1 uref sroefad @ @ ¥ 9o
TO 1S AR el 8 @l ¢ A foeima: 8 @ T,
@ T o B 7 Fw Tgag €1 A a SATHBHRH]
TN IR o G H Jfe T A AT ik
YR @ Freffid & &1 T B
Ug 4 : 98 ff fifveg = o f afs sifafean Seft
mreem | B W R, A H A OH- 31 SUgeR TH |
Sifew, @ifeh STFThReRT den IRl T et AT TR
Bl A erfafsman srefia wreaw o §o= et €, @ H*
3T W1 3TN iUl AR & wreH =1, df OH-
3TFH T IR Hifer)
g 5 : AYRNEh] A1 IR H STl-310] SIS, AT
H ST TR BEISH TRATIST i & T THE JET|
3T ATTSH o TRATU[SH 1 & i o Sir= Hifu)
g SRRl den SRl H (S 3AR)  sifafsH
AU H G TH g9H €, d g gqfad
A== At <t 2

3T, BH D ISBN 1 el 9 39 Il ol
Tz —
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WA fagm

ITEI0T 7.8
WP ERFEE (VI), K,Cr,0, &1 difean
Heh1ge, Na,SO, 9 dld wiegd § shifd
(IIT) 3TF 9 e AEE <7 el 4¢ A
aAfufsran fefa)
m O
U 1 : AR T S 39 YR B
Cr,0. (aq) + SO,  (aq) — Cr’'(aq) + SO,
(aq)
U 2 : Cr U S i SAIsho-gea fafan—
+6 +4— 3+ +6—
Cr203_ (aq) + soﬁ‘ (aq) = Cr (aq) + SOZ_
(aq)
Jg TW 9 K GIF ¢ [F SEHRME M
AfeRfinTeh T HehTee AEA T=FH Tl

g 3 : fRHH-TEe Hi gfg 3R g i
TUAT HISY qT 3= Ueh GHM IET—

g 2 ¥ BH @ Tehd ® foh ShIfHEm SR Hedl
1 ATrieRor S § uferda g €1 it
1 SRR T&A +6 ¥ +3 T qRafdd it 2l
srfafsran | <€ IR HifTay ) SR qe
T +3 1 FHH T S| GoHL F1 SRR H&
+4 9 +6 o URafid 8 S 81 € 3 FehL i
AfereteRtor W& ° +2 1 gfg g B 9fg @R
B ! Th THM oM o folq <€ TR shifiay
P o TEE G 2 Aty iR gethe a1
& grE e 3 fafew) o™ g & 3E
SR RIS i & Fdfeld BT 36 YhR
T U Hw § —

+6 +4 +3

Cr,0,°(aq) + 3505 (aq) — 2Cr*" (aq) +

+6
3S0;" (aq)
Ug 4 : Hifeh I8 Mfepan oTefa wem o
Ho= B @I ¢ qe1 <A 3T ok STl BT STe
TH TN T ¢ sEfae W SR 8H Sifew,
fed 3mafes ey U THH & S|
Cr,02 (aq) + 3502 (aq)+ 8H — 2Cr’"(aq)
+350,” (aq)
UE 5 : 31 H TGS STUST &I UM sl
qqfad sTI=A=d sfafean ura & & fag




SToET= - sAfafRaTd

TR SN I9YH HEeA H A oF S (I

4H,0) I Sifgu—

Cr,0. (aq) + 380, (ag)+ 8H' (aq) —
2Cr” (aq) + 350, (aq) +4H,0 (I

33T 7.9
g HerH § T A siiES S 9
Hfea st stfaferan gt fafau)
&
U 1 : G0 1 @l 39 YRR 9§ B
MnO,(aq) + Br (aq) = MnO,(s) + BrO; (aq)
UE 2 : Mn 9 Br &l 3fadieu-ge& fafau|
+7 -1 +4 )
MnO,(aq) + Br (aq) »>MnO, (s) + BrO; (aq)
qg 39 96 w1 guk ¢ T WHH e
HAlFfiFRF 2 q1 SIHIES AP AT=EF 2
g 3 : Sfidiu-wEn | gfg iR g™ i
MU SHITY qe ghg SR BE Sl Th FHM
EEIEM
+7 -1 +4 Hg)
2MnO,(aq)+Br (aq) — 2MnO,(s)+BrOs(aq)
g 4 : Hifs Afufewan g weem o 9o =@
T ? 91 AR SER T FHA 6 ¢, gHiey
AR AW TH FHE 9 o6 fow € iR
20H ¥ Sfgu—
2MnO, (aq) + Br (aq) — 2MnO,(s) +
BrO;(aq) + 20H (aq)
UE 5 : 370 H BISgIST GRHTIST 1 UM ShifeC
o 91 AR IUYS &N § SoA-s1uet (A
T H,0 7)) & Sifey, fSed Hgferd sTa=rim==
arfuferan e = Se—
2MnO,(aq) + Br (aq) + H,O(l) - 2MnO,(s)
+ BrO; (aq) + 20H (aq)

(@) 3rg-arfafsmar fafy
g fafy g Al g -eifafsransti &1 stemr-stem
Tgferd #%d € qo1 9% H T kI Siehl Gqferd
fferan 9 e 21

qH wifslt fF gH Fe? @9 § Fe®* 3FA |
TEHMS AT (Cr,0,)> W =Ald HiegH H
ARt eifafwar do= & €, fEd cr,or
ST F Cré* oA H ST9EEA Bl ¢ 39k o
B9 frefafad sed Som @-
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Ug 1 : STH{Od THIRT i TEE €9 H fafae-

Fe2+(aq) + CrQOg_ (aq) — Fe®' (aq) + Cr3+(aq]
(7.50)
Ug 2 : TH GHIHR Al 3 sTg-stfafsraneti # fawea
TS~
SRR 3G : Fe®' (aq) - Fe*'(aq) (7.51)
AT G ¢ Cr 2,05 (aq) » Cr i (aq) (7.52)

U 3 : YAF gm0 qen HH Afafam
[t W w Hqfera wifewl srg-stfufsar o
sifafad TEETogstl i ¥qfad & o fag Crst &l 2
T TN Hd | AR 37g - AfHA Fe T F
fau Teat € Ggferd 2
Cr,02 (aq) — 2 Cr’'(aq) (7.53)
US 4 : 3T HIeTw H GO gHerel 31g-eifufewaen
H O T o HeM o fdU H,0 qe1 H TTHIY] ok
Hqed o fau H* Sifewl 38 yoR 'H f=fafed
arfaferan foerd 8—
Cr,07 (aq) + 14H" (agq) - 2 Cr’'(aq) + 7H,0 (1)
(7.54)
Ug 5 : Tg-srfufwaneti  smawn o HWqem & fau
Toa Sifgul qHl oTg-stfufewmanett & solagtai =i
T Uk S W o T STrevehdrgaR R T b A
THI 1 ST &AW IO HIFC| e hT G ferd
FTd Y SATFHIHT I R 79 FhR forad T
Fe* (aq) — Fe® (aq) +e (7.55)
3E ST IG-AMHA HT a1 R 12 A
I ¥, 6 TR WIg W T
Cr2072_ (aq) + 14H" (aq) + 6e — 2Cr3+(aq) +
7H,O (1) (7.56)
T sT5-Afafsranstl ¥ SeieeHl w1 He W a9
o fau siefiwto e1g-1fafshan 1 6 ¥ o Tk
79 YR foed g
6Fe”" (aq) —» 6Fe®" (aq) + 6e” (7.57)
Ug 6 : T STg-AffeRansti ® Sed W 'W Yol
arfaferan o hed € 9 <Al SR o Solee R
FI < 2
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6Fe” (ag) + Cr,O- (aqg) + 14H'(ag) > 6 Fe”'(ag) +
2Cr *(aq) + 7H,0() (7.58)
Ug 7 : Goaud &g fob e o IE SR
TR 1 WA a1 Y HH B | 98 3ifam wder
Tuitan € fop weftenor & wAOpe w1 HEn 9 ey
1 I TE T 2l
A WAy ¥ iR &l vew A S UHR
Hofera ifey, S el qeag o @ €1 9% |
THHIOT oF I AR H* 3T i &A1 o a0k OH-
Siig ifSTT) 8T H* e OH- THIh0l Tk 3R W1 &,
&l <Al gt H,0 fera difsu

IR 7.10
RS (VII) 3PF &0F Aeqg o STaieRe
M, 1 oMfuash MEEH 1, aen Hris (1v)
HFIEE (MnO,) § FFfiFd Fxa 21 3@
ST AR ol SUH sl Gdferd e
sAfafsran fafa)
&l
g 1 : e eH e e faed 8-
MnO, (aq) + I" (aq) —> MnO,(s) + Iy(s)
Ug 2 : A ST-siEA T TR E-

-1 0
SFITHT AF-ARA T(aq) — I, (s)

+7 +4

STIFIA 3TG-3MHRAT MnO,(aq) - MnO,(s)
g 3 : SRR - fAfshan | [ THTT] 61
e T W ed foaed §-
21 (aq) > L (s)
U 4 : O YWY o Hdol o fog 89 9=
sAfafern o € R 2 -1 Sed o
MnO, (aq) - MnO, (s) + 2 H,O (1)
H WHY] % He o ol gH 918 IR 9’ H'
APF W 2 B
MnO, (aq) + 4 H' (aq) — MnO,(s) + 2H,0 (1)
wiifr sfafe s merm § g ¢, sefau
4H" o T THiehIor o IFI 3R 89 40H SIS
T 2l

WA fagm

MnO;, (aqg) + 4H" (aq) + 40H (aq) —
MnO, (s) + 2 H,O(l) + 40H (aq)

H' 3T q91 OH ™ 3TFH ok 31 sl H,0 ¥ 9&er
TR RO FHRTOT 59 T
MnO; (aq) + 2H,0 () > MnO;, (s) +4 OH (aq)
UE 5 : 3H U H BH I Tg-Afufshanet o
ST T Tqe W T A gR R T
21 (aq) > L, (s) + 2e
MnO,(aq) + 2H,0(1) + 3" — MnO,(s)
+ 40H (aq)
Sl Hi WA Udh GHME sAH ok fag
SRR AG-ATARRAT i 3 W qA ST=IA
a1g-stfufsran 61 2 @ Ton W €
61 (aq) — 3L, (s) + 6e
2 MnO, (aq) + 4H,0 () +6e” — 2MnO,(s)
+ 80H  (aq)
Ug 6 : IA Tg-Afaferansti w1 gt M 3R
o SRl ol TRET i W I8 HIHIO U
Bl B—
6l (aqg) + 2MnO,(aq) + 4H,0O(1) — 3I,(s) +
2MnO,(s) +8 OH (aq)
g 7 : 3ifom geeE <uiar € o <A @R %
QLA 1 FEAT qT STAT i 3fte F FHIHI
Tgferd 2
7.3.3 UTAUe Affshamstt w senfiia
STTHIUA
TR T o &9 Tt 1A fafy oF dusk | o1
g, fored s forer@ =1 Wererd pH Hogsiiel Hg=eh
HT JAT R TR fTe@E § 99 FW & 9HE w9
A== e o ergmre fafyr oo < gt 2,
oo sTI=aT=a agTeiial §gash &1 YA Y
figwe/afeiids ®1 Yoo A &I ST HWehdl Tl
STATET AT H HgEe o A fefatea
<X g frefua faman mmn 2
@) A HiE fepres (S @ fhe T8l 1 @ @,
SR-THTHE 3TFF MnO; ) WEgFF (Self indi-
cator) 1 ifd 1 LT &1 5a AT==H (Fe*
A C,0> ) F Afaw A iferdiehd 81 Il &, af
9T A W B €1 MnO; A 1 Hisdl
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10 mol dm™ (10 mol L) ¥ &4 gH W ot
T I H W TR wos Red ¥ oTEd
eafag W O a1 @ sAfaafed g S €, et
STUE QAT STRATRRE STIT Hel THAHTH 0T
fafs & gaR 99 @En ® e €
(ii) ST MnO; o STTHITH § €Il €, A a1 hig T
IRed T T B 2, @ @ ot gues €, S
TAIF o ATH 9N o UM 8 W R @
ATerefieha Bl AT & § TI-Iad= id Bl
THHT FolaH ST Cr,02 5N &1 el 7,
T g el ®, Afer qeafeg & 9% 78 Sk
THH go 1 SHafiRd ek T8 el W R
F 1 38 YRR I8 Al HT GAF Bl 2
(iif) Wk 31 fafer oft Syered B, <1 Aok IR |
off T SHRT AT ohael 37 AW Neh! doh Hifa
®, S I 3Tl ol St oY Hehd 81 S0
& q W=
2Cu*(aq) + 41 (aq) —» Cu,l,(s) + I(aq) (7.59)
T fafy 1 YR AEH 1 =™ & @Y e
el T 31 qA AAESH i ARk AT 9 foww
afferan €, S eToeET= eAfufswan o 2

Laq) + 2 S,0; (ag)->2I (aq) + S,05* (aq)  (7.60)
Ty 1, 5 | sfoeia 8, KI o foerem o KI, &
w9 ¥ faoig 2
FAfag i @ TR TEEEl W &1 99
wrEfwAfad T & )
7.3.4 STGHIRIOT 3ReNUT Shi HHTT
ST foe=r @ oY 78 WF MU R fF su=Ee
faferml =1 faema THagaR eiar 1 21 fawE &1 a8
%0 o1eft S 21 aRd H S UHT Yol deh SR
Tgfa i stfaferan o Herm T (U A ifeR) o
TR 3R T O | B9 o ®9 H qe AI=Id
7gfd # e[ E-gfg o ®Y H @1 STl o

7.4 UTAIUS TFAfehaTd aer
TGS WehH

Afs 9 1 T HI FIW Gehe & fao=q | gad,
aAfafeman (7.15) o STER Hd Faim e 2 81 59
A= SAfAfsHa o SR f5Teh @ iR W gaie

251

o JoaE TR g1 7k a1 Sifardtenor fren o1
& &Y T Bl © A1 HIW S hT ST HIR €1g
o & 1 il 81 39 SAAieHa o1 oh1 Sl Bl 8
Affera skt Soat faregd il o aRtarfd el S 21 56eh
foTu TR Tethe faeram § e o1 o1 geraehior S
AT B Sl €1 B HI Hehe et il Teh siehl
o TEd &, TN H1 B A1 I H 366 o1 4 21 Th
TR e & 7ok Tothe Hiet S @ qen 57 1 53
=1 oAt 36 ererd B | fert oft sftent o g oft etfufwman
¥ Bt o < S g SR S T & e
o SRS R T & W & AT=ia AR tierdiiepd
®Y Teh W1 SUREA Bid €1 3 ST qefl SATeriehLon
31— Afuferenetl o Sufter wfieiist o1 g9 &) it
TN U= STAfhansT H 91 o W@ U=iel oF sfaiiha
I STIATId W&l bl Teh T IuReIfd | i
i gt o )

T AlFHidd WEY &l AUAId WEY 9 Th
el YEn a1 RS @ g gees w9 T R,
S STYS (SH-SIE/E) 1 S 31 I ok
fore, 39 @M # < i g & Zn®'/Zn
Cu®"/Cu g < T B <A SRR ey
AU WEY ¥ Ued for@n S ?1 o1d 8H W
Tehe Hied ot ey i Tk dothe =il atel dieh
& g W (o 7.3)1 <Al e o St W
AIU-Ag gRI Sied € (SAU-Ug U SAHid H1 Th
Joft 8, o arfyem wigs @ smifan e o
A ! WA TR-TR' o 919 Saest U el
T 9T qU1 S Heh Sl o 2d B)1 T <M
forerm w1 o T -gER ¥ e 5T S WU e
feran san €1 ek qen i Y el @l UHie qe
fom & WEYE gR ¢ % dR § Sigl S @
o 7.3, g3 252 ¥ 39IE TS e & ‘S aa wa’
FEd §| & fe ‘o’ () feufa § i €, @
ot aitent o whig off arfafsren =& et iR eg ok
R ¥ foed- o wefeq = et €1 feae i 317
& 7w e € R
1. Zn ¥ Cu?" T SOl & THIMU T8 €9

T T EHL IA DSl I WS a1 Hifcds ar &
TN F1 7, S IR gR foRd- o | vere % ®9
o gwifan e 2l
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foga-vae 7%:?73 ST deT &1 SIS TS W Zn & STt

T T, © N1 4= Feiaia ATed YRy @ el ae yged

e |J_-| i Soire g1 doT & 97T HT URYY wEv-dq & WETH §

N e N A & fareTa gRT Gq g &1 e Fe

3 T [ fagq-gare &1 faon gorael & gare &1 faom &

feraiia &1

i?;f 2. T R T R g AR e R

AT o AETH ¥ ST o ARRHA gr T

WefEd et 81 g9 S € foh shiw iR fsen =t

mw W e, (9% ‘soaeie’ ed ©, | fava &1 R g
Zn—>Zn"+ 26° Cu* + 26 = Cu R & TR 1 yeTE G9e 2

qATferert 7.1 298 K WX HIMeh $AORIS a9d-3maA
AP Seltg Tiieiist oF &9 | 91 5o 59 % ®9 § SUrLerd §: 9 a1 S 1 g dl s g S T B

aifuferan (siafidd WEY +ne” — STIARIG TET) E°/V

T F,(g) + 2 — 2F 2.87
Co® + e — Co?** 1.81

H,O0, + 2H* + 2e~ — 2H,0 1.78

MnO,” + 8H* + 5e- — Mn?* + 4H,0 1.51

Au®t + 3e- —> Au(s) 1.40

ClL(g) + 2e — 2CI- 1.36

Cr,0,> + 14H" + 6e- — 2Cr®** + 7H,,0 1.33

0,(g) + 4H* + 4e — 2H,0 1.23

MnO,(s) + 4H* + 2¢e- —> Mn?* + 2H,0 1.23

Br, + 2e — 2Br 1.09

NO; + 4H* + 3e- —> NO(g) + 2H,0 0.97

2Hg?" + 2e” —> Hg,* 0.92

Agr + e — Ag(s) 0.80

Fe®t + e — Fe?* 0.77

% 0,(g) + 2H* + 2e — H,0, 0.68
I(s) + 2 y Wi B 0.54

E Cu' + e — Cu(s) 2 0.52
. Cu?* + 2e- —> Cu(s) 0.34
E AgCl(s) + e —> Ag(s) + CI- E 0.22
15 AgBr(s) + e —> Ag(s) + Br- 45 0.10
2H' + 2e- —> H,(g) 0.00

Pb2* + 2e- —> Pb(s) -0.13

Sn?* + 2e- —> Sn(s) -0.14

) Ni?* + 2e- —> Ni(s) -0.25
Fe?* + 2e- —> Fe(s) -0.44

Cr> '\ 3¢) —> Cr(s) -0.74

Zn?t + 2e- —> Zn(s) -0.76

2H,0 + 2e” — H,(g) + 20H" -0.83

Al** + 3e- —> Al(s) -1.66

Mg + 2e- —> Mg(s) -2.36

Na* + e —> Na(s) -2.71

Ca?" + 2e- —> Ca(s) -2.87

K"+ e — Kl(s) -2.93

Lit + e —> Li(s) 1 -3.05

1. o E° &1 31ef 9% € fF e g HY/H, #1 ga 3 Y9d STTeEe
2. ¥ E° 1 1 % € TR Yef g HY/H, 1 g § g ST9ees 2
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T RIS o favd &l ‘goeee fawa’ wed €
g saRre AfIfRan H 9 o el 9t w9 &t
THE Tigdl B (3R Toie erfufwer § @i T
freherdt €, df 38 T IHSAE I@ R A A1MET)
qen afafsrar 298K W B! 81, Al Ui Ioaie W
fava 1 A ToreRre fawa wed B A= o
TR, TIESH &1 HMeh soidele favd 0.00 dice
Bl 81 Yk goreRie stfufswan o for seieeie favwe
1 HH Afhd TreisT &l SAfefiepha/T=tad aTereen

253

1 3Tifersh g 1 AT 81 E° o HUMCHE e
7 ¢ & T W HY/H, B qam H efusw
SISl STT=eeh B ocHeh E° o1 21 o€ € T
H*/H, &1 g § T& 3dd oT0=ms ¢
ToRee fave sgd mewyul 21 378 e wgd @ T
ST SR off frerdt §1 5w T € e
sAfufsranei (ero=ee stfufewan) o oM Sowie
faqe o #F dafes 7.1 § KU MU R ToeRE
arfafmanel qen dell oh IR § 31 21fee forar @ 21
STTEH el § Tei|

|9t
sAfafemenati 1 Tk eyl v sraEETEE stfutma ©, fa oifardtenTuT e STera WY-9iY B
TH U3 U I YhR %1 HeheurTd &R & &t ¢ §—Terufaftad (Classical), SeieRieh qe SAeriehto-ge|
T HehoUmIsAl oF STUR W FHIHT, TIFIA, AR ( MaHEe ) dn oq=as (Rexe) =i
HEE T B WA i ok Sfarid sferiteRor-geA i i e e @1 A <Al sifeRiteRtuT-|ET qen
AT N Tafrat sroemi=e stfafswaneti & gt faen o S €| == stfufsmansti st
oR ot | faenfera feman man @—anT, erasre, fawemes qen s Rste g qo Seiaeis Wehd &1
STAHROT 1 T&IA Toha T €| (ST tfufshansti =1 seigere sifufmansii aun Hell o A9 § v

AN BiaT 2

A

71 Trefafed wivis 5 s @iferd < &1 STadeno-5& 1 Ao sifee—

(%) NaH,PO

2=""4

(@) NaH§O4

(¥) caQ, (&) NaBH,

(71) H,P,O
(®) H,S,0

(71) K,MnoO,

4=2 7

() KAI(S0,),.12 H,0

2=2""7

72 TyeAfatEd SRR o @itk qwl R SATRNEHU-G@ 1 ¢ 991 37 RO S o9 ohy W

FW &7

(%) K, (@) H,S,0, (1) Fe,0, (%) CH,CH,OH (¥) CH, COOH
73 Trefafed sfafmast & soerivag sfafmast & w0 § hfae wenfid =@ &1 5e i

(%) CuO(s) + H,(g) — Cul(s) + H,0(g)

(@) Fe,0,(s) +3CO(g — 2Fe(s) + 3CO,(g)
() 4BCly(g + 3LiAlH,(s) — 2B,H,(g) + 3LiCl(s) + 3 AICI, (s)

(F) 2K(s) + F,(g — 2K'F (s)

(¥) 4 NH,(g) + 5 O,(g) - 4NO(g) + 6H,0(g)
74 ASANH I 9 SIfufma wHieh g8 IRedd wdl e—

H,0(s) + F,(¢) - HF(g) + HOF(g)

30 e o1 eTqeEiT=E e wenfd ity

7.5  H,SO,, Cr,0” @ NO; ¥ e, hifqaH qI o i ATRAHI0-TEAT i 0T T
Y & T ARl T T FaRY 991 T9H BeW (Fallacy) &1 STiehtor i)
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7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

forferfea =it & g fafan—

() Wl (1) FNEs (@) frRa (1) Fethe
(M f& (V) s (=) ofeEm (1) gche
(¥) omd (1) ke (F)  witwEm (1) SAwEe

3 werell 1 G dAR RIS, T e — 4 W +4 T i qe AEeeH —3 W +5 ek i

ATereTehToT Yeree Bidl 2

a7otr rffsransti o Ao SReATHIIES dU SRS TS SadhRey qf SIemIeh—al

2w | T e €, S A qen e o ohelel SARAh N o ®Y § &l b7

T Afafsranst 1 IfFT—

(%) 6CO,@ +6H,00) - C,H,O4aq + 60,

(@) O,g +H,0,1) - H,00 +20,(g)

Fary fop 3% Fefeiad g1 @ foe sae sfaa 1 272

(F) 6CO,(g + 12H,0() — C,H,, Oaq) + 6H,0() + 60,(g)

(@) 0,(g + H,0,0) — H,0() + 0, + 0,

SR STI=AI=d ARt (F) a1 (@) o =0 &1 fafy gemsu)

AgF, T SfeeR AifTeh €1 4fE 78 o7 Y, @ 9% Afieh T A Aferie SAeiwRes & it

T T g1 ?

e oft TR SATeRITeR e T STOEIEI ok S SATHIHI T T Sl @, el ST o S

T T SHeRiehor STeree o1 AlfiTeh qefl STeRTehTieh o ST W Souy SATRTehTol Tereen

1 AT S 21° T Feied sl SfEcd i IS0l 3T o)

T YeTull 1 STeherdl i hdl THTUI?

() =Tafy e W W g et qrefiem wHTHe ST € st 1 R
ff e W oSlizeh oA T o foly eH Toshlgiceh Uy THTHE w1 WA
SAfrfiehes o &9 H F i &2 T ATAlha o foy Eeferd o= FHishio
Hise!

(@) FANESTH e A | 9% Gewgie 1l STer W gH dieal 7y el HCl 79
W Bt €, W AfE fago § sivee sufted @, df g9 SiHA S el ooy 9w et
g, =i

frefafea sifufmaeti & oedia, oTu=faa, Sifadteries qen Tq=maes e qg=nu—

(®) 2AgBr (s) + CHO,(aq) - 2Ag(s) + 2HBr (aq) + C,H,0,(aq)

(@) HCHO() + 2[Ag (NH,),I (aq) + 30H (aq) — 2Ag(s) + HCOO (aq) + 4NH,(aq)
+ 2H,0()

(7)) HCHO () + 2 Cu2+[aq) + 5 OH (ag) » Cu,O(s) + HCOO (aq) + 3H,0())

(F) N,H,{) + 2H,0,(1) — N,(g) + 4H,0(1)

(¥) Pb(s) + PbO,(s) + 2H,S0,(aq) — 2PbSO,(s) + 2H,0(1)

frfafea sAfafsrarsti o T &1 eTI=meT aRMethe, STAEH qo JHE § STe-3Te YahR

q arfaferan o= e 872

28,0 (ag) + L(s) > S,0. (aq) + 2I(aq)

S,0. (aq) + 2Br,(l) + 5 H,0() — 2S0. (aq) + 4Br (aq) + 10H (aq)
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7.15

7.16

7.17

7.18

7.19

7.20

7.21

7.22

7.23

7.24

AR 33 BU fag FIRTL fF SisHl § weiia 9 S a1 sEerfa® AN §
TESIAEATES 3Tl 9% ATAEF Bl
Frretfetad stfafsman =i gt 2—
XeO, (aq) + 2F (aq) + 6H (aq) — XeO,(g)+ F,(g) + 3H,0()
FAfiTh Na,XeO, (FSTH® TH 91 XeO, ©) & 91 ¥ 319 30 aifafsran & o frshd fema
TR &7
frfafea sifafsmanet o
(®) H,PO,(aq) + 4 AgNO,(aq) + 2 H,0() - H,PO,(aq) + 4Ag(s) + 4HNO,(aq)
(@) H,PO,(aq) + 2CuSO,(aq) + 2 H,O() - H,PO,(aq) + 2Cu(s) + H,SO,(aq)
(7)) C,H,CHO(l) + 2[Ag (NH,),]'(aq) + 30H (aq) — C,H,COO (aq) + 2Ag(s) +
4NH, (aq) + 2 H,0()
(%) C,H,CHO(l) + 2Cu*'(aq) + 50H (aq) — Fi ufadd =i
T aifafensti @ Ag* 9o Cu™ & =aeRr o fawa § fskd farifam)
A e fafy grn freafafea et sifufsmaneti st dqfaa sifse —
(%) MnO, (aq) +I (ag) > MnO, (s) + L(s) (&F Arezm)
(@) MnO, (ag) + SO, (8) > Mn”' (aq) + HSO, (aq)( 3T HI=m)
(7)  H,0, (aq) + Fe*' (aq) - Fe™ (aq) + H,0 (I) (3T=fa A=)
(F) Cr,0) + SO,g — Cr’ (aq) + SO,” (aq) (3T weaH)
frfafaa sifafsraet o THtRtol &1 99 Soiae dun Siedieu-gen fafy (e
e W) g Hdferd shifsq el 3T SRRl X STTe@ehl 1 UEEM shiftTu—
(®) P,(s) + OH (aq) — PH,(g) + HPO, (aq)
(@) N,H,(l) + ClO,(aq) — NO(g) + CI(g)
(M CLO, (g + H,0,(aq) - ClO,(aq) + O,(g) + H'
Frrefafed sifafean § o9 9 @ g urw #) gehd §—
(CN),(g) + 20H (aq) — CN (aq) + CNO (aq) + H,O(l)
Mn?®* P foer & STeemrft 21 € 9o ST 51 Mn?*, MnO, 3R H' 3T < €1
39 s1fuferen o foru dqfera smafte adftetor fafee—
Cs, Ne, I, @1 F § T8 T &1 989 &S, S
(%) had FUTHS SATFHOT Feree i el 2l
(W) Had YIS SRR STeeen YEf i 2
() RUTHE A IR S SAFAH el YafR el 2
() 7 HUTeHsh 3R A € U SRR e YR il 2l
Sl o QG § FAR Sl WA W o Sl 81 FAk i Stfeehdl g el 2
TohieRAFEe U AfIfhaT wich 39 eIkl 1 R fha S 21 9 ¥ e 9t T
Y= qRedd o foae Hqfera dwie fafaw)
TH g H S TS STed 9RO Sl werar ¥ fefated e o 3w ifve—
(%) dfaa Tumged o AW Sasy, S STEEAE S AR vei¥| X g gl
(@) fw=l &9 ageti o 9 Faree, S STEEaeH sAfafwer v Y g gl
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7.25

7.26

7.27

7.28

7.29

7.30

Tefeen et fofor st siaree faft o woam o8 o ST T o SfiedisT T gr Siferiishtor
Y i AfemEe 19 qen Sioersd st €1 10.0 U9 ST e 20.00 UH s g
Tefeeh HATFATZE 1 fehal STferehan AT W<t & Hehdl 272

ARl 7.1 ¥ U U A favel o SeEd § AAH ey iR F 31 ifveRel o di e
srfufsman gue 272

(%) Fe® adl I(aq)

(@) Ag" de Cu(s)

(1) Fe®(aq) 921 Br(aq)

(&)  Ag(s) 71 Fe®*(aq)

(¥) Bry(aq) T Fe**

frafafed & @ yds o fagq-stoees @ U sl o A FdEt—

(%) foeR seisis & Wg AgNO, 1 Sefty faere

(@) wifeTm seiaRie o Mo AgNO, &1 Sieid feerm

(M) ifeT™ seEEe % W H,S0, %1 aq faerm

(%) e TeidIe % @Y CuCl, 1 Sl faeesm

frfafaa angsti i 3ok oavl o faoa § 8 foxams 1 e o6 %9 | fafee—
Al, Cu, Fe, Mg da1 Zn

e fU U AFE Soiaeie faval o STHIR W TgeTl i 3! dgdl STI=s &Hdl o %H o
ferfem—

K*/K=-2.93V, Ag*/Ag = 0.80V,

Hg?"/Hg = 0.79V

Mg2+/Mg =-2.37V, Cr3*/Cr =-0.74V

39 el det i Tafa wifs, food frfafea sifafwan e 8-

Zn(s) + 2Ag*(aq) > Zn**(aq) + 2Ag(s)

e IdrEy foh—

(F) I H oS HO AR 772

(@) ¥t o fagaum & e w872

() W Soieeie W BM arel sifafwand = 22
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