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REDOX REACTIONS
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TH Thh o 31849 o a1 ST9—
o 3ITTTIA YT A0 g B et
Aqaaeg  Afafsmeneti & o i
M

o STFHIHIOT, 3TU=ad (3TMFHIST),
AP e AT=as (Rewe)
! Tftfe T TR,

o SHRM-TIUMIALUT §RI Y=AI=d
Afferanedi =) fowenfafy = =amen s
T

o ifiTeni H Al 1 SHFHIH-HEA h
STYR W SAFHRRES AT STIAEh i
qgdld h{ W"‘T;

o ITU=EIT=E rfuferanet w1 aientuT,
AT, STqEEH, ToEvs T8 ST
Afaferaneti o 9 o T Toh;

o faf\y=1 eTu=maehi qen TR o

TS A 1 L0 ST Tl

o TEHTH THIHION hl (i) ATFIHI0T-
TEAT AT (i) oTs-orfufewar =
3MA-Seraeia faferdl gr1 Hafera &
T

o e fafy (wwA) =+ we@a 9
] @ G|

Taheh 7

STET HTFHIUT &, dgT Fad 3Tqera giar &1 TaraT (67 a=raa=iT
Al & ITEHET F & B

fafe= a=refl 1 qen TR =1l H 396k TREdA i I THEA
IITET Shgelrdl €1 3 uied fafe=T sifufswmeansti g g €1 sroea=e
Afafand Tk TF HewUl WS ¢ oW difasw qen Sifoh
ftereTd sTo=ETeR sifaferarl § Hefud €1 ST STanT ity
fomtm, S fom, siefien &, wrqfmion & den Sy famm e
o Bl €1 ToR1 Hewd 39 o § T ¢ foh e yam frefata
& o sroerEa=E sifufsmaetl o, SR—sie], AT e SHEEd
&5l § 3T YR ok SEF o ST W Sl U i o foarg; fagg
TEES TRAl omf H; sifd framfiar engstl den eremgsti &
FhuT, ©Tq-HermoT, TEEte ARl (- g wies
drer) o fmio & g g wd el S o wer | g 2
3SThel BTESIH fiaeafaar (59 SegioH &1 ST $8F & &Y
o) de SfrSi Toog S aarerei fomei o off sroeriv=m sifufmand
feardt 2

7.1 o= Tfafshard

ol &9 H ATeRAIeRTUT I3 1 JA deal qen ARt o Aferdier
o HaN ok folu giar ol argHed | ST 20 Hiae SEeiiaisH
1 Sufefd & FRO Sgd U a7 THY AN FR oA &1 FE HROT
2 fF gedt W a9 9§ 9§ SifeEEe w9 W € U S R
SRl T 39 Hifha qRem o favia Fefataa sifafwanet
1 I S Hehdl B

2Mg(s) + O, (g) — 2MgO (9) 7.1
S (s) + O, (g — SO, (g) (7.2)
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affepan 7.1 9en 7.2 § HEIEE SR Hewt
el 1 SRS W THetRt SRt 81 S 2
U w9 9 AfefiSH ¥ I ok RO 99
HAfereteTor &l e 2
CH, (g) + 20, (g) — CO, (g) + 2H,0 (1) (7.3)

afg v 9 <@, @ At 7.3 § wdm o
BIECSH o T T SARISH 371 T 2| 36 TR
o1 Jon fiett T grege o fshras =t ¢ sifardteRor’
el ST 30 YhR AT U8 1 fasqa oien uqred
Y BESSH o e & off ‘ stfefetr’ #Ed 2
Frefafaa sifufsran o off eeem o1 fFehem et
T IR B
2 H,S(g) + O, (8) > 2 S (s) + 2 H,0 (I) (7.4)

WEATEEl o 99 | S9-w 9 g8, 98-8
39 erfufwaneti, i 7.1 9 7.4 1 wifq stfedisH &
AN 3 F Ul axell 1 GHEY il €, h A
* fferEiientT’ s | HITYTEH ohT SferdieRTor TR,
FAR a2 Tt g FAfafaa sifafsmanedt o gwiien
T B

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

7.5 9 7.7 T 1 Afafmand stierdeRTor eifafsman
e § IMHE L R M@ o uika foa fo
o BIEGIST S 3 YRl aal o fehTEA i ot
‘ AfeRdteRToT’ s @l 39 YR srfufemar—
2K,4[Fe(CN)¢l(aq)+ H,0, (aq) = 2K; [Fe(CN)gl(aq)

+2 KOH (aq)
1 YAfagdl a K o R o Rl CuiefiEy
BUEEAES 61 SIS’ w8 Thd & GN9 H
TR0 U8 T TR 39 GHR e— Tt uard
T ST /RUTTAEdr avd 1 WHTSIT =1
BIEGIS/ STt a7 1 TIshrad Tertentur
HEATT 2

Teed Terdlt i | Aferdisi o1 Feehrem Tq==m
UET ST o, AR 3TSlohel 3T9=EF IS i fasgd
Heh a1 | SRS/ R UTfagd qw o fTeehr i

R IR CRI

1 BIESISH/ U Al oh THET shi STE hed ¢l
SRS IRAT oF STTIAR =g sAfafshan
ST YW T ST B
2 HgO (s) A5 2 Hg () + O, (g)
(TR sifedTse | SAferdts o1 FTehred)
2 FeCl; (aq) + Hy () > 2 FeCl, (aq) + 2 HCl(aq)
(7.9)
(fargemeet T a1 i FaREe o fepr)
CH,=CH, (g) + H, (8) > H,C-CH; (g)  (7.10)
(BTggISM 1 FM)
2HgCl, (aq) + SnCl, (aq) - Hg,Cl, (s)+SnCl, (aq)
(7.11)

(7.8)

(TR Tz W )

Fifer eAfafwman 7.11 § LAEiNEe § agd
B dvel A 1 I Bl W@ S, gEeTy HiH-|e
e FANEE o Y | 6! SR i 81 @l 2
SYeR | STfafmanstl sl &AM § SEy W Iy & 5H
A1d 1 SN B Sl © fob stferdienor e sTa=Re
THI To-Fre T B <1 SEferT geh fore sraerEitem
wres T T

3T 7.1

T= G T sifufemet § wewfw fF fage

ATRAIERT0T & TET B SR fepdent Tae—

(i) HyS (g) + Cl, (8) > 2 HCI (g) + S (s)

(ii) 3Fe30, (s)+ (s) 8 Al (s) —> 9 Fe (s)
+4Al,05 (s)

(iii) 2 Na (s) + Hy (g) = 2 NaH (s)

&l

(@) H,S 1 SFH e @ 8, Fifh Treger
Y Fuifergedt T A 1 G B @18 Al
YT q<a BEgISH &1 Heh § Feehred
Bl @1 2 BESISH o HAN & R0 AT
1 ST=A 2 @I 2

(i) TS °F FAN oF HROT TGHIHAH Tl
HATerETeRoT 81 1T B SRS o Feapre &
HR G Bk SHFEE (Fe,0,) 1 ST
& @I 2
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(iii) TRITRUI 1 ST o WA TR
Y &Y e freend ferierd € o wifeam sfiedira
TN ETESISH STt Bl 2|

sAfafsran (i) 1 =@ Fe sHfery faran T 7,

aifer &0 ==y Tfufshansti i 3te a@ §

R X Tk |

7.2 S FAMIGROT AT feharstt

oF BU W U= Tfafshand
TH IE 91 I ? o fefafed g+t sifafweaet o
o1 Al SRS A1 Afeeh el qeel o WA ok
HRO WETT h1 AFHT 8 Wl T; qY-WY
FANA, ARSI T TehT 1 =2 i 8l @1 8,
Fifeh 37 el @ yAfagdt aw gifedq &1 94 gl
w1 &

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

TEEHE AEY o fEm o SfUR W Gifedd
FANEE, Tifeay oAfemEe den wifedy dewEe 4
At Afewt o w9 H fafed €1 3= Na'Cl (s),
(Na"),0(s) T (Na*), S* (s) & ®4 ¥ fera sy
sfea g fagq eTewT 3= B % SR 7.12 9
7.14 a% 1 sAfafwast =1 29 o forg ged g

2¢e 1 T
I v
2Na(s) + Cl,(g) — 2Na CI (s)

I A
2e” & |

2¢€ &1 T

| v

2Na(s) % + 0 ,(g) —» (Na),0”(s)
|

2e” &t gt

2¢€ &1 FhrA

2Na(s) + S(s) — (Na),S’ (s)
A

2e” &1 9
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gfawn o fog ST sAfafsranstt 1 <1 =won o
foran T Tkl 31 Uk H gelagl 1 PR qer g
o gl 1 Wi gl B geid ®9 O ditedd
FARZE o F9eH i 3Tk IRhd €9 ° 39 YR ff
forg wehd 2

2 Na(s) — 2 Na'(g) + 2¢”

Cly(g) +2e > 2 CI'(g)

TRl @1 i dE-a femE @ g1 Q)
argferaneti &1 St o Tk qui erfaferan g gt 8-
2 Na(s) + Cl, (g) — 2 Na" CI” (s) a2 NaCl (s)

7.12 9 7.14 T 1 ATHISHET  goiergi ke
ATt STegaTTfeRamsti el ‘atferdtertor arfaferan’ aar
TAGEM USUT THIASTEH TG STIATSHAT ahl “Ta==
arfrferan’ T €1 e I8 S Wi e fo et
o SMIH SRR i URURS STAURUN  qAl ST
T o TR e @ & afferiientor 3R sra=ee
1 T TR UTe g8 B 7.12 W 7.14 ek o tfufemansti
T Wifeaw, Tt SATRfehToT 2ial €, STa=Iaeh o &9
o vl e B, i T T s Yels v
TR oY {TEIA H WEIEdl <1 81 A, AT
AU Hoh T B R T SN 3tferiiehieR 1 %1
FW T, Fifw 3 Wifeaw gR1 KT T et wiwR
T &1 TN ®Y H T TE HE Tohd B
SR ¢ ot wiiefisr g1 Seraeia ot sk
AT foret wiefis g1 st st wift
SNFHPRb:  ZolFeIET STTIHREH
HUARE © ol SR

SAMEXT 7.2

frfafaa afufera & stoemo== sifufean
2, Slifae saEe—

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

&l

Fiifh STk Afaferan § sRaren e Th
st e ®, 9 Na'H- 9 e fman s
Hehdl €, 37: THHT STGATIH 6 TR erii—
2Na(s) — 2 Na'(g) +2e
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YRR efawen

Heed] STaEel

R IR CRI

_
dad: Cu” =1
. Zn ™
Cu # frarmr Cu &1 Fgmm
Iffqq eTeren

forT 7.1 ST 4 W@ FIW 222 a9 519 o &" giHarci STgEdiTE AfafEa

qer o

H, (g) + 2 > 2 H (g)

39 Afaforan 1 srgetfuferensti o fawrem,
Hifedqq o SAFHIOT T BZGISH oh STIEIH
1 YT HL 71 38 T e i TR
arfaferan ed 2|

7.2.1 Uit Soiae ™ Tmiaer sTRTfeRamd
S fot 7.1 | <wifen e 7, e ong Y Tk el
1 Tk S o foIU IR e o weia faeem § W@
T 21 S <@ R o1g Y g2 R IR oG i A
T 1 T S St © a4 foeram w1 e @ e @
ST €1 fsTeh 317 Zn2* 1 3ed1E o &9 § & Cu’
o 11 o e B4 9 foran S gear €1 9 Zn2 9t
A Hiel | SRS GewiEe 19 TR, a e
TTHTEE ZnS ST 1 The W A= g1 foreed
1 & FYoh @M ST Hehal B

TS w1q den IR AR F el = o o
e sfafman frefafeag 8-
Zn(s) + Cu® (aq) — Zn>" (aq) + Cu(s) (7.15)

stfaferan 7.15 ¥ 51 © setaei o fshme °
Zn2 991 ¢ SHfAT 57 1 S Bl gl T

e TEde
foerem o <t
I I B
RIS Sfaeen

#]@rrnam |§ |
drear ¥ gfs

Yeged] ST

2 o soteRi o frreha @ e o1 Sfiedientor 81 @
2, foRel I%g 1 TSRl i TR R ST
ot 2 T 21 o7 g W U seiRAl 5 Wi | S
A S9=rd 81 @1 21 AR 7.15 1 B9 39 TR
TaN for@ wed B—

|— 2e 1 sRr _l

Zn(s) + Cu*(aq) — *(aq) +Cu(s)

!_ 2e?:ﬁ°r1;|Tﬁ?r4T

e EH HHIHT 7.15 §NI S90S T Afufshan i
HreATeel Tl AT hif| Tk T T W &1q &1
T3t T firm wethe & e § g @ 1w o
Tfdferan feens =& 3t 3R 7 & cu2 F1 9% e
Tha 2 ¢, o faem § H,S 79 yeifed w3 W
TR TehES CusS TFLT HT HIe 1 e 21 I8
0T dgd o €, W R o cu e
T TS @1 ST kel 21 9 ©H I8 ek R
& o srfaferan 7.15 =7 GreaTaEen 1 ST ehordl SRl
F AN T SR, I T HR o del fHeR
e o Seid faeed o o9 gFarel Afafswan i
fom 7.2 o <@IE T8 HaE & IER "fed H|

STRA 74 o RO S 1 AT el 8 S g,
S Frrefertae stfufsman o ror e—

Ié l ﬁﬁ'ﬁ]’diﬂ—ﬂ

ﬁéwﬁ

fag 7.2 ©F a9 4 HIR 4 9 fGoaR) 522 & Joig fGeaaT & &@ia g+ arcit sTa=arg=ra siffHar
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’— 2e 1 fshrem —¢

Cu(s) + 2Ag’(aq) —> Cu”(aq) + 2Ag(s)

\— 2e &t i —T

(7.16)

&l Cu(s) T Cu* W ATl a1 & a2 Ag'

1 Ag(s) | T Bl Wl | WEEE Cu* (aq) G

Ag(s) ScaTEl w1 feen ® wga rgepe @1 faomar o iR

W el Gothe & Hiel § Wl T oS org & s

sAfaferan w1 qorcrs TeEd w1 Tl Frefated
e wfeq e @ e—

’— 2e &1 TThr —¢

Col(s) + Ni**(aq) ——> Co™(aq) + Ni(s)

\— 2e &t wif 4T
(7.17)
Tt W 9@ 98 fafka g € fo rereeen
=t ferfa § Ni2* (agq) 9 Co?*(aq) T &1 Tigdl Ty
Bt B1 e gRfefd 7 i efsrel (Co (s), 7 NiZ*
(aq)), T & SRl (Co*(aq) 3R 7 Ni (s)) o 9&l H 2|
AR UV i o folu I8 Hfqaifiman gEmes
T 3Tl o o giHaTelt FieH frehrae it wfaefi
# I Rl 21 5@ gueud % STER Solag
e &1 wgfa W anefia engstl qen 3ok oAl
F TH T S YHER TR X Ghd 7, 5 7R
Al T YeIAdl ki Gel JAR HT S B A |
T &9 ot ot 5 €)1 g9 78 W e € T e
T 1 G HIW THeer 1 SHRM dq1 81 ST
T FTShTF-&T9al 1 %9 Zn > Cu > Ag gl
%9 39 % &I fa&qa & <R, qich g dAfshear
RIS 3teran el TemEie €T o1 wos | fafi
H1q3Tl oF o< Seigel ol JRaAINTal i T8l o g4
T Fot 51 Tohd €, S foregq <ot 61 i &1 37 Gl
&1 ‘Terafie Hel' Fed 81 Sk IR § g9 el el
¥ fawr 9 Teil
7.3 SR OT-H&AT
frfafaa sifafsran, oo T iadis o FaeH
ek STl ST €, STaR TGN o1 Teh STeqteied
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SR B
2H,(g) + O, (g) > 2H,0 () (7.18)
Tl 98 Th W qlen df Tel 2, TR ot 7
TE W Tkt & TR H, 319 H H TRAT] S ()
feafd ¥ H,0 o +F feofd o o €1 sitedism
W] o, ® ¥ feurfa ® femoft fearfa wra a2
& 9 T R TR HE O %1 31 geiei TR 8t
T ¥ URUTHREET H, S SR 92 O,
AT=FA B T 1 AR W eH 98 i fh 98 ey
TR 37iferh &9 T & 21 21 T8 Jek e R
SoigeA fokemod (foree) ® zwien S, 7 fF H g
TolagH fTShE dem O g Tolaei &t Wil Fel
THIERTOT 7.18 o WX W S P el T €, el 3
HeqaIsTeh ARl arelt 3= Sffsraneti o ) | el
ST TRl E1 TR & IR T

H,(s) + Cl(g) — 2HCI(g) (7.19)
3R
CH,g + 4CL(g) — CClL() +4HCl(® (7.20)

HEEASeh ARl o Scag i stfufmaret o
Tl faXemud i &I\ H @Y AR o-HE
fafer <1 forenma foman T @, ifer o= arfufsmaneti
1 epte T s gor| 39 fafy § =g w1 o @ T
FH UM WA § Aok FUforq a0 Soiee
TFEIU I WE G @ S @ SSened-7.18 9
7.20 T o THIHTON i € SEN 3 YR ferad 2l
Tel o gt RErge W ey i et T e

0 0 +1 -2

2H,(g) + Oy(g) —> 2H,0 () (7.21)
0 0 +1-1

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

CH,(g) +4ClL(g) > 4CCL(l) +4HCl(g) (7.23)

FHEU el E-SEl @A % AU &1 T 21 39
Toheh § A <o W T g1 S f& 78 sTq=aa=a
srfferanati i T 9 <@iidt

Terdt Tifiten ® v Y 2ATeRISRTUT-HE&T SHeh!
JiterefteroT fearfa =t goridr &, T 3 foram oF smmam
T foran San § TR WewdiSen e W gl
T Shelet 3TTTeh SEIA-RUT dva ¥ Helg el 2

3 BHYM AR T A S A G99 T8l © R
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Afier W T W qw AU GE[-sRON B TEiAT

ifiTeh/ 3 o Tepll el shi SATeRATRTuI-GEA 1 |

S % fae g frem 9 T € Ak e sy

A | frdt 9 o 1 SUen T 9 e WA

Sufeerd &, (S Na,S,0,/ Cr,02) d 36 T

SFHTOT-H IHh Tt A T AT TR0

e &1 Sigd el o1 eH SAiRdRu-H@n i

o < frefafed fami o1 aann-

1. T H @A A SHge <90 H I A Hi
SRR HEA I Bl €1 e H,, O, Cl,
0,, P,, S,, Na, Mg @ Al H§ |+l T =t
AR HET T &9 § A 2

2. ohad Teh T St TR T OEHTY] i SHeRdiehivl-
T 5 I | feord a1 /M €1 39 WhR
Na* 3T i STRATRU-H& +1, Mgt a4
1 +2, Fe3*3IT i +3, CI° 3T&F i —1 qe0
0> P &1 271 WH &R uge # T
ARt o SRfRoT-gEA +1 Bl © aun gl
BT <1 UTqel shi SATRiTehol-GE +2 BTl 21
UHifEm w5t SHeh AfreRl § eifadeRo-gE
YEMIE: +3 AT S 2

3. orfeter ARl ® efedisH 1 AfaieRT-
TEA -2 Tt 71 W < YER ok S1uars fier
TEA-TaEEEl qo g sfEel H SR SA
iRl &, el HHfSH % W] TH-TW I
g IS W ¥ WeEEel (SW-H,0,,
NO,0,) H Yeieh Sefis qwH] HATereiehor-
e -1 3 gW RS (S¥-KO, RbO, ¥
Y% SRS W] o fau stfediero-gen
-y, faeffi =1 T ?1 I AR §EA 3 R,
Tore Sieiis SEwRIENES (OF, )del SEatiesH
TEFIHREE (O,F,) S ATl H staiom 1
SATFIFTOT-H@ F: +2 91 +1 T T8 He&A
affeRdtST w1 e feefa @ felk 2, wifer =
ELCICE e

R IR CRI

4. TTESISH 1 SRR +1 Bl 2| Shelel S
T ! BIgH, ST o1y 56 fgeiit Aifiren sAmd
& (Sae 31 T aTel 3R ) | ST 9 o LiH,
NaH @1 CaH, H BIESISM &I SAFHI0-
Te 1 2
5. |l AifreRl o TSI AT SHRHHIO-TE 1
Bt 71 Aifenl § s I % 3 el
(Cl, Br, 91 1) &1 Sfeiero-ge ot —1 2
FARE, SHE T ST 59 i 9 Faifsd
B B, @ SAH] SATRARO- G S B B
IR —ATeRdteTrel den AT Hl
6. e o Heft TS Y SRR -HEE
disfa = = € el @) SgwREgs Al |
TGk G THT[SA] i STRARII-H&AT H1 i
A I AP ok O % S Bl 81 T e
(CO,)> H TIAl ARSI T2 Teh hTal TLHT] hi
SR OGS &1 AN -2 € el
3 Tl o STgue | S0 o1 o | Iufeed
aqufera sfemd axd &1 SATFAIHO-TE& B9 Fd
Tehd &1 IE T § Toh enfcaren el shi SAierdiento-ge
HFTcHeR Bl @ el STefTfeareh el shi Sfiereieh oS
YIS A1 ROMHE B T GHAT g qw 3
T SR H@ <9id €1 U8 & a o
TR o fou SRl ai-gem & 3t Swaad
TR TOT-H& BT a2 7 o7 | I8 av-qen |
Y 10 = Bhft gEe a1ef uw © TR fed o %
AT i I=adqY ST HT0T-H& SATTAIRON | e
T I wedt St 81 de 3fed W S-S
1 ¥ 7 q wgd 8, S Frefatad 9ifiest o a5
gfa foran o 2
SATFHHLO-G&N o T T SATRITh 07— 7L
W% 1 TE S aR R S 81 7 Co, | e
W SRR +4 B, S THRT HATRARL-
e off 21 3H YRR SIS Y SeRdieRor ayereen
—2 31 3HH arcqd € ? o q7d w1 Sediemo-gen

it 1 2 13 14 15 16 17
T Na Mg Al Si P S Cl
RIED NaCl | MgSO, | AIF SicCl, PO, SF, HCIO,
T i AfThdd 98 +1 +2 +3 +4 ) +6 +7
SRR U1 HEAT/ 3T
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SHRT SATFHHIOT-STIE H I 2| T T
ICHE Wik o IFTER ARl § ©1q 1 Ao
ST 1 YT GeA® | Fiesw o foran s 21 g
TTeh ToRa a1 91 €1 36 YR S FAEe ae
S FeARIES 1 Au()Cl 3R Au(lNCl, feran s
%| 3@[ JhN HAH RINEE qAT = ENINES Ea
Sn(INCL, 31 Sn(IV)Cl, foran S 81 iferiero-gien
H ufiedd &l STl seren # qiadd & &9 |
A S €, S A o= H off "o <@ €
witefist Sfferfiha sTaeen § © 91 eTqfeq sfereen o 39
TR Hg(ICl, F1 3T 3Taen Hg,(Cl, 1

IS 7.3

Wieh HeheH w1 SUANT Hid g Frfeiaa At
1 frefua sifae—

HAuCl,, TL,O, FeO, Fe,O,, Cul, CuO, MnO
q4gl MnO,,

5l
ATFAHTO-H& i Ol o fafad el o
SIUR Y% U1 i AR O-H&A 3H
TER B

HAuCl, - Au &t 3

TLO - TL &t 1

FeO — Fe &1 2

Fe,Os N Fe &1 3

Cul — Cudi 1

CuO - Cu &t 2

MnO — Mn 1 2

MnO, - Mn &1 4

TUIY & AfTehT o1 FFET0 38 FohR 2

HAu(IICl,, TL,1)O, Fe(l)O, Fe,(II)O,, Cu(l],
Cu(l)O, Mn(I)O, Mn(IV)O,

ATFHFHOT-G& o foamR &1 G STiadiaR,
3T, SRAThReR , ST T STI== SIfsha
1 IR e o fou g 81 WeY W 89 I8 %e
Gohd B
SATeRITeRTOT : ST T URted H a0 it SR o-HeE
¥ gfgl
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U : ST U Uil | a &l et io-ae |
B
ATerdieneh : o8 AR, st fRu e ugred o aw
H SARIRO-FE § ghg HU STFRRAI hl
‘offerdiee’ off wed B
U= : 98 AR, 515U Tu veref # o<
HAferfiro-ge ¥ & | 3 Rgaee o #ed 2
AT 7.4 [
fag wifsu fo fr=afafaa sfafea s
st 2—
2Cu,0(s) + Cu,S(s) > 6Cu(s) + SO,(g)
3 TN Y UBEH IS, S SATFERT qen
e 1w @ R

‘A

3EN, W Sifvfshan oF |t AfYHRe! HT
siateRu-ge fae, fS9eh aiummesy &x
T E-

+1 -2 +1 -2 0 +4 -2
2Cu,0(s) + Cu,S(s) — 6Cu(s) + SO,
T4 79 7e ek feprerd © for 5@ erfafean o
I T +1 STl H I SRAThT0T STl qeh
STIFIA AT FEHEL T —2 H +4 Toh SRR
B T B safeT SR Afafwar s
aAfafear 21 zqeh AR Cu,S H e I
sfdio-gE #1 9fs ¥ Cu,0 TWEEH T
3A: Cu(l) ATRASE 3 q& Cu,S FHl HeH
W Cu,S 3R Cu,0 H HIW FT AFHII-
e w1 wHI H "We™® B eW: Cu,S
Reae gaml

7.3.1 AU FTATHATN oF AT

1, =t srfaferamd

A a1 59 YR for@n S @— A+ B > Cl
T stfafsranstl &t stoeRi== sifufewan e o oo
AT BH 9 Tk &l a1 g1 &l 0@ &9 § & T
afew) Tt gft <eq rfafrand, fod o w9 #
SfRfe o ot Sifafsamd Tuw BNt § denm U
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sfafrand, o sEatiedieT @ stfafed TR awii
YA B @ R, ‘s sfufwand’ seerdt #)
9 9oit % FS Heqol ST T

0 0 +4 -2

C(s) + Oz (g — COsl(g (7.24)
0 0 +2 -3

3Mg(s) + Ny(g) — Mg,N,(s) (7.25)
—4+1 0 +4-2 +1 -2
CH,(g) + 20,(g) - CO,(g) + 2H,0 ()

2. UEe ariufeRard

oA sAfafward garsH stfafwmanst o faodd g 21
fags &9 9 erasrea arfufpanet & siaiq 2ifres <t
ferer Wl o faraifed eran €, TS &0 ° &1 T a
w9 H 21 ¢ 39 407 T srafmaet % SEe B

+1 -2 0 0

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

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

2KCIO, (s) A5 2KCl (s) +30,(g) (7.28)

o § 3 T EH UM © T A sAfafwenst
YA o BTEeiSH 1 qen sifafswan (7.28) § wefEw
FARE o ISR F SATRdIRU-HE § 1 afterd
T2 B w8l ue o Wt e W Ay § foush
HTHET AMTHAT STT==d T8l B ¢, Se—
+2 +4 -2 +2 -2
CaCOs(s) -4y CaO(s) +

3. Taemus srfaferamd
forgeqa srfufspanesl & <Aifies o smeA (A wREm))
TR X o SFA (I TRA]) g ferentua g S 2
T T9 YR YRR fRar S 8-
X +YZ > XZ +Y
foreom AT < R e §- o
forzerma qen srerg foemd
(31) g fawamum : diftw § T o1g T UG
ot Sfereen § fereenfid oY Fehdl 81 TS 7.2.1 %
ST T 3H YRR i Affcransti o1 e7ead &
o 2 w1 Toreeom srffsnenaii sh1 ST ergeReie
ehH! W, 31a%hi W ARl ¥ Y65 U W I o

+4-2
CO.(g)

e fagm
T B 81 Tk T ST T

+2+6-2 0 0 +2+6-2
CuSO,(aq) + 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, (I) + 2Mg (s) 25 Ti (s) + 2 MgCl, (s)
(7.31)
+3 -2 0 +3 -2 0
Cr,04 (s) + 2 Al (s) 25 ALOj (s) + 2Cr(s)
(7.32)

1 |t § ofuarge U1q oTafdd €1q i STUal
I3 Tk, TSRl goiari T e amar erdfea
oTq 1 qer o it B
(&) 3teg favamum : erurg foRemTs eTIERITEA
sffsranstt H wEgem forermm, eifeder fazemm
anfe geiw srfufspard snfier )

eft &R 1qd 9o $ &R T 1gE (Ca, Sr A1
Ba) 9 Rewe ¥, W viael S @ BRSNS &
fergemeT =T <t 2

0 +1 -2 +1-2+1 0
2Na(s) + 2H,0(l) —» 2NaOH(aq) + H,(g)
(7.33)
0 +1 -2 +2-2+1 0
Ca(s) + 2H,0(1) — Cal(OH), (aq) + Hy(g)
(7.34)
Frfifyrrm, oA Nk w9 |fpa e o 9
SEETESISH 119 1 IAEA HLd! B
0 +1-2 +2 -2+1 0
Mg(s) + 2H,0() A3 Mg(OH),(s) + Hy(g)  (7.35)
0 +1-2 +3 -2 0
2Fe(s) + 3H,0() A5 Fe,O4(s) + 3Hy(g)  (7.36)

Tgd | gy, S vide So 9 R TE e,
STl W BTESISH 1 forenfyd Y Wehd §1 Tl 9
TR S 31 uigel g off Seufed g €, S sy
9 fran 98 w3t hefya qen foq s yR &
gt o IIEXT T Al Y TGS o faeeneT ok
TS I T
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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 (ag) — 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 9% i efafEand wEmemen o
TEEESSH 19 N 3 | ST 2| eES ST T &
eTE 1 T wTqet 1 Eihad i uf=Es €, S
Fe Sl ¥ fthal egefi § =g7am qen Mg St svefd
Tfeha urqel o fofy Seeam et 31 faeer (Ag), Ties
(Au) 2% oTqd, St Wehfd ® Uiehd staen ® U St
T, el ol § o A Y et 2

@ 7.2.1 § ¥4 T8 = 9 gk & R o
(Zn), HIW (Cu) T AR (Ag) oMgeT &I SR
WA & Ygfa ST oTU=Ee  feRameiera-sy
Zn > Cu > Ag UMl 21 o1geti & THM Lol a1
Gferarar Soft w1 e 81 afed WRol o 174 a1 |
TR ¥ SAEH T e S W 3 a@l &l
TR foramstictar farferer giech St 21 gwent o7ef
Ig g3 o wqeiida sait wfewa © fF @ faomm 9
FANES, MRS A1 AAerRs M forfug =%
ekl B aTEdd H FAAAA 1 WishEar ga et §
o o8 S ¥ Tohan stch 309 SAferdto foeentia &%
It 2

+1-2 0] +1-1 0

2 H,O (I) + 2F, (g) — 4HF(aq) + O,(g)  (7.40)
T RO B T T, S qU SRS i

TR g1 ferenaa eifufrand wmE: Sef foaem

¥ wufeq 7 w@ &) @l A SRS qo sTEeEs

AT ! 3ok Said faeaql ¥ FaRA 39 YR

forgenfua % Hend! B

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) +2KI(aq) - 2KCl(aq) + I,(s) (7.42)

Br, @°f [, o TiH qe1 CCl, ¥ forer g1 o
FHROT TR TIerEE o T g SAEET ¥ UgEE S
Hahdl 81 ST fafswraneti i safie w9 § 39
YN for@ Hed 2—

0 -1 -1 0

Cl,(g) + 2Br (aq) » 2CI1 (aq) + Br, (1) (7.41a)
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0] -1 -1 0
Cl, (g) + 21 (aq) — 2CI (aq) + L, (s)  (7.42b)
TR § Br- den I st wdemor-fafy, faesn
Teferd AW ‘T T (Layer test) ®, W 3R
arfafrand 7.41 e 7.42 €| T oA U T
BN T 361 YR foera o siHe eiee oad &1
fereemT T Fehdt B
[0} -1 -1 0
Br, () +2I (aq) » 2Br (aq) + 1, (s) (7.43)
e forem ®1 aAfufEest w1 i
ITANT BT 21 Telsel W BelloH i Wi & ferg
AferefierTor ferfer sh) srrearverehan et &, 58 Frefaten
sAfafren 9 <ol 8-
92X > X, + 2 (7.44)
TEl X TS qd i GER al B g
TEEE WAl R CL, Br- a2 - 1 3fadigd e
o fau wifereelt stfehier Tefeiiiy Suersd €, T
F- &I F, H a5er o fag i o qamafe wem g9
TE B F ¥ F, W< 3 o fo1q sheet ferggq-sToered
BN AT & U |WiEA ¢, FEe seRE e
3T TR HA|
4, YT ARTTsRaTd
STEARUA ARt fae gHR &1 A==
Afafard € s sfafEn ¥ 9w w5 T
SR STLT Weh Y STardipa ael Tq=afad
Bt 21 SFEmEuEA sifafwe § wfE uae w5 uw
T HY Y FH I TR0 STTEU YT HT Fehal
21 framsiier wered o o' a9 weAtge et
e | Bl © 91 THEe IRedd | 39 awd i
IR adl e sttt st g et 2
TIESSH THAES 1 SIE U URTEd ST 2,
el SferfSi e 1 STEHUEA Bl
+1 -1 +1-2 0
2H,0, (ag) — 2H,0() + O,(g) (7.45)
T8l TdEe I SRS, S -1 e ¥ B,
O, H I 7o ¥ o1 H,0 | -2 ereen § iafid
%‘leﬂ?ﬁ%ﬂ
HIERRE, TehL 91 FeiT &1 &RF qiegq o
S TrefetEd &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) + 25,05 (aq)
+ 6H,0(l) (7.47)

0 +1 -1
Cl, (g +20H (aq0 » ClO (aq) +CI (aq) +
H,O (1) (7.48)

Afafewrar 7.48 e] foisih o SIS 1 TR 2
Afafsran & Taen SEwEREe PE (CloY) TiF
oeall 1 eI Hieh TR Afh &A@l 21 T8
AT TR BN foh SIHH qen SAAEH g 98t Wbl
T B ®, S S gry stfufsman 7.48 H =¥
Bl §, i &R W Tega i skt atfufeman faet g 4,
Ffq T8 TR Bl 2
2 F,(g) + 20H (aq) — 2 F (aq) + OF,(g) + H,0(l)

(7.49)

TE M 31 H 9@ © b erfufmar 7.49 o
e vt 5@ 9 foran ok o sfiadis ot
i B TR R e e i SAeeR stveRisS
T ¥, Fife 7 0 ¢ fF wgeniy weifuw fome
O T B oF HRUT HFICHe TR0 ST
TR TR T Hehdll

TR A g g TR deoEl B Oweqeid
ST g & 39 Tl

3al&0l 7.5

T § ®F o ey sEHaE ygfa @l
Tt 3R =2

ClO, ClO,, CIO; T ClO,

39 |l i 1 erfafwand off fafew, s
STEHITA S B

&l

FANA o ST SRS e | ClO,
STHHTAIGH &l g9, Riifeh 371 ST |
FARNT T IoaaX STl 7w +7 H
Sufeerd 21 99 A SRR i STEHMAE

sifaferad =9 TR T

+1 -1 4HE)
3Cl10™ N 2CI™ + ClO;

+3 -1 +5
6cClo, hv cr + 2cio;

+5 -1 +7
4Cl0; — ClI +3ClOo;

R IR CRI

3IIEIUT 7.6
ffafaa sToemm=a fafsaieti &1 afiea
HIfST -
() N, (@) + O;(8) - 2NO (g
(@) 2Pb(NO3)y(s) — 2PbO(s) + 4 NO, (g)
+0, (g)

(1) NaH(s) + H,O(l) > NaOH(aq) + H, (g)
(&) 2NO,(g) + 20H (aq) — NO,(aq) +

NO; (ag)+H,0()

&l

aAfafsren ‘o' 1 Al Rk SRS ael
o AN R Sl B1 T GaAS SAfAfena
e B St ‘w’ W o AEde A A
o oryefea giar @1 zEfaw 39 erfafwan o
HUEE Suit | efiehd i €1 et ‘' o
S § Suftud RS 1 faRurdd giEgRe
A E F o Horeasy SIEEEesH 19 Sdl
21 g 39 foreemem sifufsran’ wed 2 stfufswan
“T' ° NO,(+4 3T9%eN) &1 NO, (+3 3Taer)
qq NO; (+5 ereen) H STeuue &l 2l
safaT I8 SAfufha STH9MEeT  STTeETed
arfufsan 2

IR 7.7
et sfafwa oer €1 9§ #41 2dt 87
Pbs0, + 8HCI > 3PbCl, + Cl, + 4H,0 el

Pbs0, +4HNO3 — 2Pb(NOs), + PbO, + 2H,0

L)
a&d ¥ Pb,0,,2 Ai@ PbO @@ 1 #id PbO,

FT R Ao €1 Pbo, ® we &
SATARTOT TR +4 B, &k PbO § € 1
TR SATRARTOT ST +2 B PhO, T8 Wb
et (Sfierdienton o &9 o) w1 wifa eifafman
Y Fehal B| SEY HCl & FANES 3TFH
FAN § Sferdiepd T Tehel €1 89 78 off =M
o T =ifeT o PbO Th g aifedEs 2
ESINCIEIERI
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Pb;0, + 8HCI — 3PbCl, + Cl, + 4H,0 I HNO, ¥ T iR &, 37d: PbO,
I < i H fae w1 S A9 HNO, o s BH el e1et-aiR 3ififshan &-
?;ﬁj;g;ﬁ 2P])°CIZ CEA 9PbO + 4HNO,; —> 2Pb(NOs), + 2H,0
W) 1 19 0 g sfafean ¥ PbO, &I HNO, & Ufd
PbO, + 4HCI — PbCl, + Cl, +2H,0 fAftraar HCI ¥ &R arelt sifvfear 9 ofem
(STI=ET=a sAfafwan) B 2
faTes  sTfateRtoT-TET  faramams

Fi-wd o $v W A F e €, W B @ @ w0 dedwo-gen femes B g ssEend g0,
(SRl e 1 AFFO-T 4/3 ) BriO, (S A # AFEU-gEN 16/3 §) 9 Na,S,0, (F& Few
H SFE-gEn 5/2 ?)I
T T T 2 e feecre siEde-ven wied T8, @it sl @ qESHAYRIE S T8
B Wl e § (s e seen fgd TR W ® a9 ®1 eie-gend &1 Ed € e §eE
ToE 8 TW A ¢ % 9% q@, e e SEa e B 8, STom-ofen SR SR ¥ Surem
21 C30,, Bri0y @ S,00 uiefie &1 sl § frefofen aRftefl fed &-
(T FAHEE) C,0, ® GEA 2-
¥ 0 +2
0=C=C*=C=0
O
O\\ +6 +4||* +6//O
Br,0, (IEFHAFETEE) F W 2= O=Br —Br —Br=0
O// || \\O
O
(@) O

. - ||+5 0* 0* ||+5 _
S,0% (37 u@Me) 1 WA - o—ﬁ—s—s—”—o
e}

T ol o anfRd WA SE A % o WHUE § o s s <yl §1 39 W Oy
A R & C0, ¥ § HH WA +2 ARE Rl F T AR YA AR o § T AR AR Swd g
4/3 %) 9E ¥ fFR A I BEE H SAEGEU-HE +2 T S 96 F6A # YF ¢ @R Bro, H
i ol S GO S Bl SR S +6 § qo S d S W] s e +4 2
TF SR R SiEd §E 16/3 ariohd § U 21 T YR 9 weig S,0p H R Al G Hewt +5 st
g a1 o aR S Wewt WA YA Ui ¥ U ol W] 1 Sedieo-gen &1 dimd 5/2 @,
ol @ § YEE Gewdl W] Hl AFHEU-GEA FA: +5,0,0 T +5 2

30 YR g 7§ Y P R € (6 fors sffede o o @ ed WM § o wifey qe aredtehd
Silie-wen 3uH WE ¥ ¢ wiE e 21 e afife s ot o el fovm o %) faeer sl
s fe@, @ o8 wug o AT fF 9E chaw ofed el s ¥ oavad § g o favw § @
sfoer [iF SRR SR € (S ohew W g TE W Wt €)1 Fe,0, Mn,O,, Pb,0, FF ¥ TH
A €, 5 g siwRe §, Ty Uy % e e B € 0, W 0¥ ot faeer s
SR WE W T TE BEE: +le W Y T

Rationalised 2023-24



248

7.3.2 MUTHUH STTATHIATT ot de™

SY=Eg=E STfAfhanstl o Hge o fora 1 fafees =
9T Al 21 T @ uw fafu erwmre &1
SHFfRTO-TE § ufgdT ® enenfa € qon g
fafy o sroeea= sifaferan =t <1 9 | faved e
STl 3Tk B ST qon g | ero=re) < &
fafetl =1 oM € qen sAfa-faie oot TesEr
SR WA T B
() aTferdtaRtuT-GE fafy
311 srfufepansti st wifd SfiaiierTor-sTa=ee eifufsansit
o fau ot fopen & oW o9 a1el q=ef qen 9 A
STRT o G T BH AMMET| 37 Ta1 GRI STaRdehTor-He
fafer &t 59 v #xd &

1 : gt stfvsrant qen 3l o T 93 fafau)

2 : ifafsRan o |+t Tl oF TRATgsT i foraet
I qEATGS ol qeY, SRt StferfiRo-ge o
Red e @ 2
g 3 : Ydoh ULAIY] A T STU]/ ST i AR 0T
e o g a1 g8 i MM Hifeu)| AfE 379 gHEa
T B, O SUgE S | O HifSe, a3 T9E
wd (af% sgeR! ot fo <1 wered sroifd @ ©@ € qen
O ¢ sAfrdia 7 & @ § = foedia: © @,
@ Guf & P 9 F9 Tgdg B A Al ARTRRER
TN SRS o G H Ffe 7 A1 SARAR-HEA Sk
TR § freiia e =1 W F)
Ug 4 : I8 o HiY=d = o fo 9 sifafeen seia
e | Bl @I, 9 H A OH- 319 SUge £ W
Sifew, difeh IRTRRER! qe IRl T Fel A SR
Bl Afs sifufswan st weag § 9u= Bt 8, @ 5
SIA 1 WM Sifoe) Afs & \iesm 81, df OH-
ST T SYANT SHifer)
Ug 5 : AMYHRD] a1 IR H STel-T0] TSH, ST
Y M SR BTEISH WS 1 G Tk THM SR
37e STTRST o TRAWET 1 He i st S Hifeu)
I AMTRRERT qe1 SRl | (IAT AR)  SAfafe
THS 1 W@ Uk GHE B, d GHIH G
A== Afafsan g 2

3TTW, Y F ISR ! T ¥ 34 USRI i
gugmi—

R IR CRI

ITEI0T 7.8
WREE EEHES (VI), K,Cr,0, %I difead
HeHEE, Na,SO, H 7ig Heam | it
(II]) ST T Fehe T 31 drefl e e
Afaferan fafEm)
&
1 : TfafFan &1 efa1 39 URR o—
Cr2072 “(aq) + 8032_(aq) — Cr3+(aq) + soj‘
(aq)
Ug 2 : Cr&@ S &t aﬁ@w—mﬁfr@é
+6 +4— 3+ +6—
Crzog_ (aq) + soﬁ‘ (aq) »> Cr (aq) + SOi_
(aq)
Tg 3G 9 k1 Uk § b SEAMES M
SfafIFRE T TohEe S STIAEF 2|
g 3 : SRR GEe #1 gig 3R g™ &1
TUAT FHITC dT 3= Teh FHM SAEI—

% 2 9§ BH <@ ehd © Toh SifHgH 3N Tewt
HI AFHH FEn § uRedT g3 §1 wifgam
T STHHT F& +6 § +3 H IRafTd B 2
srfufeean § <€ IR Hifaa 1 iRt G
T +3 T HHl 3T 2| TeHL 1 IR0 G
+4 9§ +6 § Ufefqd 81 Sl 21 < 3 Hewl &
At Hem | +2 &1 gfg 8 1 gfg 3k
B ! T UM s oh foT <€ 31T shifiem
P o TEE He 2 foafan ik gethe e
% grE e 3 fafeu) s gt & JHf
3R WRETU[SH i G Hqfed STl 39 YHR
T U FW T —

+6 +4 3

Cr,0,” (aq) + 35035 (aq) — 2Cr”" (aq) +

+6
350, (aq)
4 : Fife T8 Alfwra ol wem o
HO= Bl Wl ® 991 <A A o ST 1 SAE
TH WA e ®1 gHiAY o R 8H' Sifsy,
oo st 37ewT T 99E = S|
Cr,0. (aq) + 380, (ag)+ 8H — 2Cr”"(aq)
+350,” (aq)
U 5 : 3Id | BIGM STURA &I UET Sifsul
Hafera sTo== Ifuferan wrd e o fag
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TE AR IUYF @ § WA ok AU (I
4H,0) ! Sifgu—
Cr2072_ (aq) + 38032 " (ag)+ 8H" (aq) >
2Cr” (aq) + 350, (aq) +4H,0 (1)
IETEIT 7.9
G HemH § W SEA SEEe A 9
Hqfea satter sAffshan gtentor fafag)
‘A
U 1 : GHIHL 1 B 39 YR 9§ B
MnO,(aq) + Br (aq) & MnO,(s) + BrO; (aq)
UE 2 : Mn 9 Br &l STadeu-g&1 fafau|
+7 -1 +4 +5
MnO,(aq) + Br (aq) ->MnO, (s) + BrOs; (aq)
qg 3W O k1 ok T fh WHMZ SEH
R © U1 SHES AFA AT=EH 2
g 3 : e w-HEn ¥ ghy i g™ &l
MU HI qe ghg AR T Hl ThH qHH
ERIEY
+7 | +4 +5
2MnO,(aq)+Br (aq) — 2MnO,(s)+BrOs(aq)
Ug 4 : Fifch Tfufehan " weem ¥ 99— &l
T © q1 AR e Tk GHA 8l §, 3HfeT
AR AT Teh FHAM sFM oh [T S6 3R
20H TP Sifgu—
2MnO, (aq) + Br (aq) > 2MnO,(s) +
BrO;(aq) + 20H (aq)
UE 5 : 31d | BEGIS WRAT[ST i UMD hifsTy
dom aE IR IS WA H S-S (A
T H,0 317) ol Siifet, a9 Sgferd sta=de=
srfafewan W B Se—
2MnO,(aq) + Br (aq) + H,O(l) »> 2MnO,(s)
+ BrO;s (aq) + 20H (aq)

(@) o1g-arfuferar fafa
g fafy grr <Al oG -erfufsansti &1 stemr-stem
Gafed % ® qen 9% H IH kI St Fdferd
sfafn o B

e sy fF 84 Fe?* 3@H § Fed* oA H
TEHMS A (Cr,0,)> T TAd wemd o
iRt aifafsan go= e @, fod cr,or
A H Cret A W SAU=EH Bl ¢l 3Heh foau

7 frefafed &89 3o o
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g 1 : Efad e 1 smfte ®9 7 fafen-
Fe2+(aq] + Cr20727 (aq) — Fe’* (aq) + Cr3+[aq)
(7.50)
g 2 : 3H HHIH HI J STg-Afufwaet § favea
IS
SRR 3G @ Fe®* (aq) » Fe’'(aq) (7.51)
A=A g ¢ Cr 5,02 (ag) > Cr (aq) (7.52)

UE 3 : Y% 3Tg-3ifufehar o O do1 HH fafem
gt TENE w Ggfad wifewl org-sifafear o
sifafiad TRETpsTl i Sqferd & o faw crdt &t 2
T TN H T AR 37 - AR Fe WA
T weat € wgfea g
Cr,02(aq) — 2 Cr’ (aq) (7.53)
US 4 : T HIem | GU= gHarel STg- AR
H O W] % Hger o fT H,0 T H WA &
Hqer o fau 1 Sifeul 58 geR ed frefofea
arffeman frerdt 8—
Cr,0> (ag) + 14H" (aq) —> 2 Cr’'(aq) + 7H,0 ()
(7.54)
g 5 : oTg-Afafmanet § erEwt o Wger o fau
Toee Sifeul IM sTE-eifafshansti o Seigel &t
T Tk S W@ o T SevehdER R T A
T T STISH T Y O HIFT| A9 Hi Hferd
FXd U STFHHI 1 AR 39 FohR for@d &
Fe* (aq) — Fe® (aq) +e (7.55)
E IR TG-Sl & A SR 12 A
T ¥, 6 TR SIS 3 E-
Cr,0- (aq) + 14H" (aq) + 66 — 2Cr (aq) +
7H,0 (1) (7.56)
T TG rfafepansti § solagHl %1 TE FHE I H
o foau st stg-s1fufswan &t 6 & Tom *e
39 YN foread g—
6Fe* (aq) » 6Fe* (aq) + 6e” (7.57)
Ug 6 : S Tg-srfafskensti w1 Sied W 'w ol
arfufsran o ed € qen Al R o g T
HT W
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6Fe2+[aq) + Cr20727(aq) + 14H+(aq) — 6 Fes+(aq] +
2Cr *'(aq) + 7H,0() (7.58)

Ug 7 : HoAMud hifew fo TEOT o M IR
TRATYST T G q AV U §| Fe Aoy wlem
Tl € for weieRtor o TRATUE w1 WEA qen ey
%1 Tl e G 2l

g wegd | srfufeen w1 Uee @ SE YRR
Tgferd Hifey, S8 orefa weam o ohd €)1 9 |
HHIRTOT o AT AR H* 3T 1 T & 9Usk OH-
Sirg <ifSTw) STef H* 9 OH- THieh<o Teh 31 T &,
el Ml &1 Sear H,0 foa i)

IR 7.10
WM (VII) STEF R AWeAm ¥ EeEe
HEE, I Slfvash FAEEH I, e JH= (V)
HFES (MnO,) H SfffiFd & 21 =
STo=RITe STfAfoha w1 <9 ol Hgfer ST
sAfaferan fafau)
&l
U2 1 : T8 B9 el e fored B
MnO, (aq) +I" (aq) » MnO,(s) + I,(s)
Ug 2 : 3 Fg-sfufmard 39 YRR -

-1 0
SRR TF-3fFT I'aq) — L (s)

i+ 7 +4

7= g - srfufsman MnO,(aq) - MnO,(s)
g 3 : SR Tg-Afafshan | [ ]
Taer W g faad €
21 (aq) > I (s)
U 4 : O A % HIOH o foT g9 ST
arfferen o <€ @R 2 Sor-370] Sied B -
MnO, (aq) > MnO, (s) + 2 H,O (1)
H TV & Tged o fat g9 a8 3R 9’ H'
AP g I &
MnOj,(aq) + 4 H' (ag) — MnO,(s) + 2H,0 (1)
Fiifer sifafwan e weam o g ©, gty
4H" & fau gl & SH 3R 89 40H SIS
T R

R IR CRI

MnO, (aq) + 4H" (aq) + 40H (aq) —
MnO, (s) + 2 H,O() +40H" (aq)
H' 3T%F @2 OH 3T & 41 i H,0 ¥ J&ar
TR qROTH TR 99 Tu—
MnO, (aq) + 2H,0 (1) - MnO, (s) +4 OH (aq)
Ug 5 : 3 US H BH M Ag-sArafwaet |
STORT T Tger S T fafy 5w g
21 (aq) > L (s) + 2e”
MnO,(aq) + 2H,0(1) + 3e” — MnOy(s)
+40H (aq)
TARM HI TN TH GUF dFH * fag
SifeeRTuT sTg-Afufshan &1 3 | du sTu=aA
a1 -aafaferan =1 2 9 ToT w2l
61 (aq) — 31, (s) + 6e
2 MnOj; (aq) + 4H,0 (1) +6e” — 2MnO,(s)
+ 80OH (aq)
S 6 : A A5 Afufewmansti i gt S 31X
& Tl i T Y W I8 GHIRT T
T &
61 (aq) + 2MnO;(aq) + 4H,0(l) — 3l,(s) +
2MnOs(s) +8 OH (aq)
g 7 : 3ifH Heardd < © o <A @K e
TLATIST hi T T STETT 1 3t § HHIR
Tgferd 2
7.3.3 TU=rue AfufeRamstt ux ameamia
STTHAA
TR T o &9 UHt sTAe fafy oF dusk o a1
&, 558 & faeem =1 gao pH Hagsiel 9gEs
HT IAN FR TR T ¥ T w | g 'Y H
ST e § eHH fafy et S w2,
SEH  STTeri=d Hagwiial Sg@s 61 FA T
fexe/efiaics #1 Yoo I 1 <1 Gl T
SYFAET STAMT H HgEe ol gAn et
IETE gR1 Trefua e e B
() afc *E AfErE (St = fhdt e I @ @,
SRS TE MnO; ) WEGTF (Self indi-
cator) %1 Hifd %1 a1 21 S AT=TE (Fe2*
A C,0> ) & AfaH an AfRdFd & g1 &, q@l
99 3Afeg 9T FT ] MnO; SEH T Hisel
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== fafwad

10 mol dm= (10° mol L) T FH EH W oA
el W1 kT o Tl work fkedt ¥ wEd
oG W W A § SAfeitE g S €, Wl
STUETTS AT AR RE I HieT THEHIHTIT-
fufd o oER 9= 4e 9 B 2
(ii) S MnO; ok STHATTA | €Idl €, 3% S8 hig T
i T T A 2, @ TR o g E
TS o AqH AN o SUNI 8 W W W
SAferfipd Bieht TR @1 U F-9ed Hid B
THHT FATTH I Cr,02 5N & < 2, i
i gash e 7, e qeafeg & 9% 98 SRk
THIF a1 Sahd Heh T8l Fell W 9&H
F1 B 39 YRR I8 HcAfsg H1 Gk el 2
(i) Th 3= fafy off Suetew 8, S U=k 3R W=
ot 2| SHHT T sheel 39 HA9RNehT d i
®, S I S 1 Sfeiehd T Fehd B SR
& qN W—
2Cu*(aq) + 41 (aq) - Cu,l,(s) + I,(aq) (7.59)
=9 fafy &1 oMU AEEE &1 =N o 91y T/a
et T3 qA TS Y UEEehe A fowy
st ®, S To=Ri= stfafswan off 2

L(aqg) + 2 S,0; (aq)—>2I (aq) + S,0.> (aq)  (7.60)
Tefd 1, 91t | ifee €, KI o foem § K1, &
w9 ¥ faer 2
sffag w = e TEdH Wal g1 9
Rl T 2 €l
7.3.4 STFAHITT STHTARUN i FHHT
SR fod=m1 ¥ @9 98 WM U § R S
faferi w1 forerra TwaaR giar 7= 21 fasr 1 7%
el ST | e § e T UEe ek Sl
Tgfd i Afufswan ¥ Hera wam] (T @ Afew) &
TR} 3R Sl S | B9 o ®9 § 991 SAI=aT
Ygfd 1 SR SH-gfg o 9 H <@ Sl o

7.4 g=rEAidwq faferand aer
THGEIS UehH

Ifs 57 *1 B FT FIR Towhe & fae=q § gand, @t
arfafepan (7.15) ok STTER Ha 94T fe@rg <1 21 39
A=A AR o S e ¥ R W SeeH

251

o e TR R f7eh 1 TRl fTen o1
o ¥4 H Tl © A1 IR ST hT STTeE HTTR T
o &9 § eIl 1 36 ATAfeha § FoH1 1 Seasid g 2|
arfufsran =1 o1 T St o aftafda g1 st 21 9ok
I shTR Tethe faeram 9 fofer o1q 1 gereehiol
T € Sl €| 8 hi1W ohe Sl i Teh s
o @ €, I 1 B I I Il 3HH Sl 3d B Th
T R | e Hethe Wiet e © e e &1 83
o1 o= TEH ererd ©1 foRdt oft dfiet o whig o srfafeman
&SIl qe ST SRt W o1 31X SHeh vl o S
o TS T Teh & WWIEH o o IR Aferdiepa
T T WY U B €1 A 1w qu SAferiiehior
31— Afuferenat o Sufter St =1 < €1 Sterdiemo
T STI=IA ATRast # 9 @ @ 9= o stfeiida
T Y= Tl Bl Tk WY Sufeerfd | WS I
1 IG5 2
Y Sffdhd TWEY H YA WEY U Th
et Y Rt Y g ger A S W g,
S ST (SH-Sw/Ae) B 81 S &
fau, s@ v § < Y g H zZn®T/Zn qe
Cu®"/Cu gRI S T 1 S § St T®y i
AUEId Y ¥ Ted fora S €1 e gH iR
TEHS =e et deh i T Fothe =idt arel s
% q9 Wd © (9 7.3)1 <1 sty o sl o
FEU-Ug 5N Wed § (TEu-8g U S 1 T
TJelt €, e uefiem seiEe o SHitEE AR %
il sl WA UR-TR' o |1 Sares U el
T T qU 31 HIh Sl o 3 €)1 T <Al
forrert @1 far Toh-geR § AT g e HOE W
fopen wman 1 fS7er qen i i Bl 1 e qen
feaa & WEYE W U1g % IR ¥ gl S R
o= 7.3, 953 252 H A & Faeen &l ‘S va’
Fed & o fom eiw’ (d7) fefd § @ e, A
fopelt et o iE ot arfufsren &Y et o) o %
R ¥ -4 vanfed & @i €1 fow i 3w
I L o
1. Zn ¥ Cu?" T SclagHl ol MU e €9
9 7 TR A Bl Rl S aTel Hifcdsh dR ok
5N T €, S AR 5N faR-un # vaw o ®9
¥ gerfan T R
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- +
3\ T N 4
SERI
_ J _ J
TR AT
Zn—»Zn*+ 2e” Cu” +2e —» Cu

oz

WA fame
7.3 Sf79c a7 T SIS TS W Zn 3 STae1H0T

S gr1 3@ oA AR AR § s aF T

2.

g1 9 & X FHT URTY Fau-dq & AreFAH 9
Al @ farea gR1 q¥ gt €1 A Jifr fo
faegq-vare @t faen sl & garE ®i e &
fearaia &1

T SR | W i § TR AR & e AR
TAU-H oF HIEAH © Al o ANFHA 51 foreq
yafed Bl 1 g9 SIHd ® o i 3R s
Tel, f5% ‘oo’ wed €, o fawa 1 @ en
R & OG- un % Yee G99 2l

ArfeAeht 7.1 298 K U¥ Heh SIS faud-3mam
AP STl TSt o &9 § qe Sl %9 oh ®Y § UM ©: 19 91 31 I g 9ol s 5N S9A T4 R

SAfafsran (Taild WEY +ne” — FATAMIT &) E°/V

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

H,0, + 2H* + 2e~ — 2H,0 1.78

MnO, + 8H" + be- —> Mn?* + 4H,0 1.51

Au®t + 3e” — Au(s) 1.40

Cly(g) + 2e — 2CI 1.36

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

O,(g) + 4H* + 4e — 2H,0 1.23

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

Br, + 2e- —> 2Br 1.09

NO, + 4H* + 3e- — NO(g) + 2H,0 0.97

2Hg?" + 2e- —> Hg,?* 0.92

Agh + e —> Ag(s) 0.80

JAEER S5 (o —> Fe?* 0.77

0O,(g) + 2H" + 2¢- — H,0, 0.68

I I(s) + 2 — oI 1y 0.54
E Cu* + e —> Cu(s) E 0.52
] Cu?" + 2e- —> Cul(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

Pb?* + 2e- — PDb(s) -0.13

Sn?* + 2e” —> Sn(s) -0.14

X Ni%* + 2e- —> Ni(s) -0.25
Fe2t -@oep —> Fe(s) -0.44

Cr3* +48e. — 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

@aZ* + 2e —> Cal(s) -2.87

K+ e — K(s) -2.93

Lit + e — Li(s) A -3.05

1. TR E° 1 31 9% € fR Ief g7 HY/H, %1 Qo | Jad sTTEEe 2
2. ¥ E° 1 o1 97 € R Y g HY/H, 1 go | g9e STTeEe
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== fafwad

Yo TR o favd i ‘TR fawE’ wed g
afE Toiaere AfIferan § 9 o are |l e+t
TR WEd B (AR soeee sfufrw § wE T
feherdt €, @ SU T aRHSHE <6 W e =iey)
qern Tfuferan 298K W Bl &I, A Y& Soaeie W
fawa =1 "k SoreRIe fawa wed g1 " o
3TER, TREISHM &1 HME soiaeie fawd 0.00 diee
Bl B Uik goieeie e o fae seieeie fave
1 HF Aihd TeisT Sl SAledfigpa/u=tad sTereen
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F1 AU T HT A 1 OE° oF ROTHS §H
aof ¥ foF T g HY/H, T g § et
YferemTe! U= €1 e E° k1 319 I © TR
H'/H, & o ¥ Tk qoa T99@s &1 99
ToRIe fawa 9gd Hewul 71 39 v 9gd ©f gud
ST SR o fredt €1 5 g 8 s
sfafeet (sr=em afafea) & AFE ToeRE
faqe o we arfsr 7.1 ° fGg MU g TS
arfafmanal qen Well o o o 3fR 21fees faear 9 a1
ST el ° Teil

R
sAfafwaneti 1 Tk Tewqul o sTaEEeE afufwar 7, for atferdieRtor qen TueEe WU-9Y i
39 118 | I YhR 1 Heheur T kR | < T ¥—fenufafiad (Classical), Seia2iie qel SAireenul-Se|
T GheTMRTl oh STMER WX ST, 3TU=d, SfiihRey ( 3Meiege ) den sv=mas (Reaee) =i
T T €| WA i ok tarid stferfehtor-giEe w1 i feren e €1 3 ST aAferdteRtuT-SEET qen
AT oA Taferat sroemio=a srfufswansti o Tt foe o Swantt €1 eroea=s sifufwmanet =i
IR ot ® faenfera feman wan @t srqereA, fagemes qen S| Rete I 9o SelaRiS Wehd &1
RN 1 T&Gd Teran 7o 21| (eirm eifafweanedi o1 goeie sifafwmaneti qen dell & TeeE o =

AW B R

™

71 frefafed wisis § 9o Waifed qwa ol SR io-5e) o1 Ao sifae—

(%) NaH.PO

2="4

(@) NaHSO,

() cao, () NaBH,

(7m) H,P,O
(®) H,S,0

() K,Mno,

4=2 "7

(S) KAI(SO,),.12 H,0

2=2""7

72 frefafed AR & fEifhd aw@ S SRR 1 ¢ a9 57 TR 1 319 o) e

EXG

(%) KI, (@) H,S,0, (71) Fe,0, (%) CH,CH,OH (¥) CH,COOH
73 Trefafea sfafwenst &1 staeaa=a sfufmaet & &9 § siifae i 6 &1 79" $—

(%) CuO(s) + H,(g) — Cu(s) + H,0(g)

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

(F) 2K(s) + F,(@ — 2K'F (s)

(¥) 4 NH,(g) + 5 0,(g) > 4NO(g) + 6H,0(g)
74 TEIRE g% | SfAfHA Fop T uiedd o g —

H,O(s) + F,(g) > HF(g) + HOF(g)

39 Sfaleman 1 SAT=ET=y e wenfua Sifs)
7.5 H,SO,, Cr,0° @ NO; ¥ T, SHifHa qe AeeISH i S0 FE&A 1 TUMT HIfST)
Y & T ARl 1 T FAEY q91 TEH 2w (Fallacy) 1 STEiehor i)
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7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

forAferfa <t % 531 fafan—

(%) #Rd (1) FAEs (@) foRet (11) Fethe

(M fea (v) iR (7))  ofem (1) gohe
(¥) = (1) 9ehe (&) wifgEm (1) sieEEe

7 il R G dAR I, T e — 4 W +4 T i a1 RS —3 W +5 o i

ATerefieRToT ayereen Bl B

AT SAfuferanstl § TewR ST a1 TIEge WRIRe iR e STIareh—aHl

& w9 § fora e €, Safer SisiA qen AEfee 3T sheel SRR o &9 § €| 2

B arfyfemaneti wf <fgu—

(F) 6CO,(@ +6H,0() - C,H,Oaq +60,g)

(@) 0,g +H0,(0) — HO() + 20,(g)

Farey o 5= fefafad &1 9 faem sae sfaa =i 22

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

(@) O, + HO,(1) — H,O() + O,(g) + O,(g)

SR TI=AT=d TAfRatet (F) T (@) o T=u0 i fafy gemu)

AgF, T Jfeer it 21 A 78 o S, A 78 AT e A il serdemrg w i

T T B 2

“Sa o T St a1 ST o sE SR SO 1 ST, I9 STk o ST

Y TaR SfieriTenTon STereen o AifiTeh qe Afrieheh oh STIfere o Seeay SATerfiehTor arareeq

1 AT S 81" T TeRied 1 e i IS TR i)

T Yerull shi STeherdl i ohd THATEN?

(F) FEfd e arefem T qen el qefiem W —gH € i e ©1 e
ff e ¥ AEE oA T o fAU oW Tehias Uefem WETHE & TN
AiFdihTs & &9 § = i €2 79 afafear & fau wqfera s g
)

(@) FARZSTH AhIelTeh Afieh g GeRian o1 gloH W &H dieu 7 areft HCl 1|8
I B €, W A% fHEo ¥ S Sutter €, df 89 SieiE 1 el 9 9w et
8, 2

frefafea sifafwenet o s, stuafaa, sifedirRe qu U= Usied Tgenu—

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

(@) HCHO() + 2[Ag [NH3)2]+(aq) + 30H (aq) — 2Ag(s) + HCOO (aq) + 4NH,(aq)
+ 2H,0()

() HCHO (1) + 2 Cu”’(ag) + 5 OH (aq) — Cu,O(s) + HCOO (aq) + 3H,0()

() NH, (1) + 2H,0,(1) — N,(g) + 4H,0(l)

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

frfafea sifufewmet ¥ ue & Tuumes geEehe, SAEH adl siHHE W STeT-37e YR

Y sfafren o= w22

28,07 (ag) + L(s) > S,0.(aq) + 2I(aq)

S,0.7(aq) + 2Br,(l) + 5 H,0(1) — 2SO0 (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

srfufspan < gu fag ISy for Baiorl & Tqeiie 9% s o erEgiefas sl o
BESIESH 3 IS w2
Frefetea st = e 8—
XeOéi (aq) + 2F (aq) + 6H+(aq) — XeO,(g)+ F,(g) + 3H,0()
TR Na,XeO,, (1 Th 9T XeO, ®) o aR # 19 39 aifafshen & o fawhd fapra
TR B2
frfafaa sifafswanet o
(%) H,PO,(aq) + 4 AgNO,(aq) + 2 H,0(1) - H,PO,(aq) + 4Ag(s) + 4HNO,(aq)
(@) H,PO,(aq) + 2CuSO,(aq) + 2 H,O0() > H,PO,(aq) + 2Cu(s) + H,SO,(aq)
(7) CH,CHO() + 2[Ag (NH3)2]+(aq] + 30H (aq) - C,H,COO (aq) + 2Ag(s) +
4NH, (aq) + 2 H,0()
(%) CH,CHO(l) + 2Cu”"(aq) + 50H (aq) — &I UREd 7l
o sAfafewmaneti @ Ag* dem Cu™ & =aeRr & faug o fsed franferu)
3 goee fafy gr1 fAfafea efem sfafswanst &t Sqfaa i —
(%) MnO, (aq) +I (aq) > MnO, (s) + L,(s) (&RF HIeaH)
(@) MnO, (aq) + SO, (g) - Mn” (aq) + HSO, (aq)(3Tiia wres)
(7)) H,0, (aq) + Fe*" (aq) - Fe® (aq) + H,0 () (T Hreaw)
() Cr,0+ S0,(g » Cr’ (aq) + SO,” (aq) (T=A Heaw)
frafafea sifafsrensti & TRl 1 STEF o don sfiedsm-gen fafy (e
HreAm W) G Hferd ISy e 3 SfeRfiehior 3R TSR] 1 e whifu—
(®) P,(s) + OH (ag — PH,(g) + HPO, (aq)
(@) N,H,(l) + ClO,(aq) — NO(g) + CI(g)
(M CLO, (g + H,0,(aq) > ClO,(aq) + O,(g) + H'
fferfaa aifafan @ oy ®F o gErmd W HT gohd B
(CN),(g) + 20H (aq) - CN (aq) + CNO (aq) + H,0(l)
Mn?* 3T faeraq § ereeml g 8 q1 STEHeed 57 Mn2*, MnO, iR H' &1 21 81
T8 AAfufren o fau Hgfaa smafe axe fafan—
Cs, Ne, I, 921 F # T8 T &I 969N &I, S
() oheel RO SRR SFareel FEf¥ i 2l
(@) el oS SRR fereel Y il 2|
() RO A G < SRR ST FEfi il €|
(1) 7 e 3R A € A SR e YR Ll 2
Sl o YfEH § FAE 1§ § A S @1 gl i AfeeRar g el 2
YohleRaAHEe U Afifwar wh 3@ ifrskdl w1 T a1 o1 2?1 S § e o9 39
ST qiedd o fore dqfera avien fafaw)
T gEH U S T STed RN 1 FerEd o fefatead g o 3w Sifsu—
(%) wofaad sTengs oF M0 SdE, S STHHIEE St STfafwan uefia R wehdl @i
(@) fo=dt @ wrgetl o W Faey, St s Afufwa g X weRdt &)
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7.25

7.26

7.27

7.28

7.29

7.30

gfesh 3t feio skt siReaTee fafer o veom og o oreifan 79 o sifadiior 9 grI iRt
Y Trefeeh 3ifZe 19 qe Seard sl §1 10.0 T STHIE 991 20,00 U SRS gr
Tefoeh stfaarEs H1 fohael siferran |1 9K B Hehdl 22

greft 7.1 # fXu U A favel o erd ¥ SEH amee fh @ 5 AfYeRenl o &=
stfuferan Ha 272

(%) Fed* a1 I'(aq)

(@) Ag' a«r Cu(s)

(71) Fe®'(aq) 921 Br(aq)

(&) Ag(s) a1 Fe**(aq)

(¥) Bry(aq) T Fe*

frefafead § 9 uoie o foeQ-sTaeed ¥ W SRl o A1 SaEy—

(%) foeer weeie o W AgNO, &1 St faerem

(@) wife seideie & T AgNO, &1 Sefta ferer

(M) e eiRIe % WY H,SO, & qf faeram

() wifeT serRie % WY CuCl, ®1 Seid faee

frfafaa agsti 1 39eF atavl o foeem o ¥ fowemus &t emar o %9 § fafau—

Al, Cu, Fe, Mg @1 Zn

< ST T A ol faval oh SR WX UTgeTl ol 3! d@dl STIaeh &Hdl o % |
fafae—

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

Hg>/Hg = 0.79V

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

39 oot Oa 1 fata witse, foay frefatea sifafean e 2—

Zn(s) + 2Ag*(aq) - Zn?*(aq) + 2Ag(s)

9 Faqsu foh—

(F) o W RIS FUN G 7?2

(@) ¥a o fagaum & e S 8?2

() 9% Soieeie W EM el a1 €2
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