:
e TfufeRant

REDOX REACTIONS

ELE

Y Thh o 1T o 918 37—

SATIA qAT AR ER B ot
Aq=Eg=d Afafwast o o i
WWW;

ATFHTHIOT, Ao (ATFET),
Al RE aul AqaEs (Rede)
i R T TR
TARA-TAMAL0 g STq=aIq=d
sAfaferaneti 1 foranfafy 1 =amen T
Tl

HifiTeh! § Tl T SRR HE
SR W SRR a1 AI=Teh i
TEAM T Toh;
CrepieepiicitiEpiciicaienicre
AN, STaE, foreendd e SrTara
sifafsransti o &9 § & o,
faf= sTI=maeR! qen Sfedehen! o
o H T TR S g
AR THIHION ol (i) SATRITHTOT-
T qAOl (i) TS -Afafwar =
-3 faftal g/ wgfera &
Tl

soaeie fafy (Yshm) o1 Terma 9
ATAT= ffwaet &1 sTaumon
Eakeitc sl

Ueheh 8

STET STFAFUT &, 9T Gad U=raT giar &1 [T (&A1 ra=raa=iT
Al S IEATT HT AT 8

fafe= gerell 1 den R =1l § 37eh aRerde 1 sTeEd TrEA
I sheeldl 81 3 uied fafim sifufwansti gr e €1 sroerimea
Afafard eIk Th AU ¥R B oWE wifdw qen Sifaw
uRErRAd SrTeETE Sl § e €1 3R s Aty
o, shar fomm, sfenfie &=, angfmion &= qen Sfv faam &=
H g1 B 1 WEwd 39 o 9 W ® T ek yam fefatea
&3l o o ifafwanett |, S—se], ACE qe A
&l T 3T YR o oA o 9o § el U s o forg; fagg,
THER TRAl T H; oifd fRamfial ergeti den etenqgsti o
foeeptor, eTq- SR, TEEten A (SE—FaE e Hies
drer) o i & qun e e et SR o = o g e
3SThel BISSIH THaefaar (59 gEgioM &1 3TN 69 o &9
H) den ol Tog SR aareoft fawai ® st eroeEiv=s sifufwand
fe@dt 2

8.1 Tu==gwd TFafehamd

ol Y H ATFHIERTUT I3 T JINT qali qeft ARl oh Strerdior
Y TA o faT ST o1 SRHSA | TR 20 TR SEsiies
1 SYEATT & SR ogd ¥ v 3EU GAN L o €1 T BN
2 fF geel W o790 W w9 ¥ SfeEe w9 H @ 9 S 2
SRR 0T 1 38 Hifia qRwm o6 siata fefataa sfafsmanst
%! T ST Hehell B—

2Mg(s) + O,(g) — 2 MgO (s)
S (s) + 0y (g8 — SO, (g)

(8.1)
(8.2)
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arfafepan 8.1 9o 8.2 W HHIEM 3R Hewt
el 1 SRS O et st 8 S 2l
uE w9 W AfeSH W HAM oh HRUT WS
AfereTeRTor Bl e 2
CH, (g) + 20, (g) — CO, (g) + 2H,0 (1) (8.3)

Ife v 9 W, q Al 8.3 W wim o
TIZSSH o T T SIS 31 T 1 Y TR
o1 WRoT el T gregom o ke &l ‘ stfadieTor’
el S| 36 YhR SRR T8 i forga hien aged
Y TS o et @ ot ‘stifediete’ wEd 7
Frefafaa sifafsran o off eegem o1 ke e
T ST B
2 H,S(g) + O, (8) > 2 S (s) + 2 H,O () (8.4)

A o 99§ SH-od 9fg gE, du-ag
39 Afafsranest, i 8.1 9 8.4 1 wifd AadSH
AT 3 ROl deel s THEY Bl §, Hi o
* SfferdiieRTT’ s | AT ol SR i,
IR den el g1 f=fafaa sifufsreanst o <o
T B

Mg (s) + F, (g) > MgF, (s) (8.5)
Mg (s) + Cl, (g) —» MgCl, (s) (8.6)
Mg (s) + S (s) = MgS (s) (8.7)

8.5 9 8.7 0k bl eAfufsrard efierdientor arfufewman
g § IMHA H TR GEAene@ 1 yika fean fo
o BIEGIST S 37 el avell oh TTehre i ot
" ST’ Fed | 3H YR AffRa—
2K,[Fe(CN)gl(aq)+ H,0; (ag) — 2K; [Fe(CN)gl(aq)

+ 2 KOH (aq)
1 YAfagdl aw K o FehEd o &ron Carefyem
PUAEAES 1 SRR’ H8 Hehd B TR H
SAferdiehtor Ug w1 GRH 39 N B— Tt uated
T STTotS/RUTTAEdl avd T GHATAIT a7
TSI/ SfeeIdt avd ol TTehto SifaRiieRTuT
HEATT B

Tee! Terelt Aifier | RS ot feehrem sa==m
T STl o, Afehl STTehel 3TI=PH 9% i foegd
Feeh I W SifasH/Ruifage aw o e &

e fagm

1 BIES IS/ HATEgd! aYel oh WHERT i ST hed &
ST GRS o AJER frefataa sifufewa
ST=T WehH 1 SEE -
2 HgO (s) 2> 2 Hg () + O, (g)
(T Afodrse 9 Sfads a1 fenmd)
2 FeCl; (aq) + H, (g) > 2 FeCl, (aq) + 2 HCl(aq)
(8.9)
(forgmeht o FARIA 1 Hieh e | FTehtm)
CH,=CH, (g) + H, (g) - H;C - CH; (g) (8.10)
(BTSEISTH 1 F)
2HgCl, (aq) + SnCl, (aq) - Hg,Cl, (s)+SnCl, (aq)
(8.11)

(8.8)

(R FAREE I A)

Fifer srfuferan 8.11 H LAudiNEe H A
RO qY FAKH T AN 8 Tl §, TEfAT Wie-Eny
Bk FANTES o &9 § 36T AT ot 81 @l 2l
SR Gt srfafsranedi w1 eam | 3@ W iy € 5™
A1 1 SHE B Sl © foh tferdientor qen aaeee
TR - Hfed BN 71 THhie e o srermeE
vreg, T T

SSTEXUT 8.1
T G W stfufmmet § wewitw fF e
SRR BT T © SR FehgenT STo=ra—
(i) HyS (g) + Cl, (g) > 2 HCIL (g) + S (s)
(ii) 3Fe;0, (s)+ (s) 8 Al (s) —»> 9 Fe (s)

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

&1

() H,S I w0 31 @I €, Fifeh gregor
Y ST A AR ol WA B @R A
YAl T SRS i Hew o TR
Bl @1 B TESISH oh HAN o SR A
1 ST B @I &

(i) STRITS oF FIM oF HROT TGHIIH T
HATeRETeRToT 81 W81 B SIS o fToehre oh
HRV B Bk SHEE (Fe,0,) h1 ST
& @I R
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SI=ETEE sifafwad

(iii) TR it STAIERUT o HEEHgeeh ST
Y & 7 Frreepd Frenterd @ o Sifgam siferdiena
AT BIESISH ST el €|

sifaferan (i) <1 = I8 gEfaq e T B,
qifer &9 STa==a=d ifafwaneti =i o1e ™e 9
gftefig s Teh|

8.2 TR TMIaYuT Tfferamst
o B U == ttuferand
B0 I8 S ok © T Frefafea gt sifufwanet o
1 @ SRS a1 31feh BTt awd o6 WA oh
FRO Hifeaw w1 SARART 8 W T; WA-HY
FAH, SRR q TeH &1 7= ot & @ 2,
Fifr 3 awal @ eFfagdr aw difeam &1 99 g
w1 8-
2Na(s) + Cly(g) — 2NaCl (s)
4Na(s) + O,(g) — 2Na,O(s) (8.13)
2Na(s) + S(s) — Na,S(s) (8.14)
T 3TEY o Ml o efYR W difsad
FANEE, Tifeaq AfemEe don Gifedq dowrEe &H
At ARl o w9 9 fafed €1 3% Na'Cl (s),
(Na"),0*(s) T (Na), S* (s) & ®9 § fera et
Sfea g fogq sTemT 3= 8 °oF SRU 8.12 9§
8.14 d% 1 ffufwaiet =1 g9 =i forg gehd &—

2¢e &1 hteq
| v
2Na(s) + Cl,(g) — 2N& CI (s)

| A
2e” &I wia

2€ & shr A

| v

2Na(s) % + 0 g — (Na), 0 (s)

2e” &I wIi«

(8.12)

2¢ o1 fshEA

| -

2Na(s) + S(|s) — (Na), S (s)
+

2e” &1 qi

263

gfaen o foru St sifafswanett 1 <t ==on o
feran < wehan 81 Tk W ot 1 IR e g
A gogeHl 1 Wi =il #1 g 9 ¥ Hifeaw
FANTSS o GaaH 1 2Afee uishd 9 § 39 TR off
fo wehd 2

2 Na(s) — 2 Na'(g) + 2¢~

Cly(g) + 26 — 2 CI(g)

SR ST =0T B o7g Afferan’ e €, foew
TR w1 e rE-wrE e @ g1 A
srgfepanetl o1 Sired 9 weh goi erfafewan are gt 28—
2 Na(s) + Cl, (g) — 2 Na" CI (s) 12 NacCl (s)

8.12 T 8.14 Tk ! ATHIgHINSTl i Sovae ™ THemrem
Tt TgaT T TeRaTall ahl ‘aiferdteRtuT sTfTferan’ aam
TAR USUT TS STgTTITHAT Y “oTu=rad
arfrferan’ g &1 781 =18 s wrfiTes g fof wfeis
o STl SRR i IRUNG AR el Seraei
TR o TR el | € Sfieriiehtor iR STaera
1 T TR WIe g2 21 8.12 W 8.14 Tk 1 Safafsranaal
o Hifeaw, foreenT SAferfiehtor Bidl 8, TU=ITaeh o &9
o 1 el €, it T Tan e Tois qw i
SoleRe SR STT=EA T Tl Sal €1 A, Sl
A Hoh I 8 ® € IR aiierdienen 1 &
F €, e 3 Ffeam 5170 &Y MU el weR
T T WY B9 B T8 HE Wohd o—
stferdtenor : forelt wiiefisT 11 Setae &1 frehmm
SUaad : foRdl TS §R See & Wi
SR : TR SRR
HATAIF : SRR SRR

30T 8.2

fafafea sifufern ww T sAfafean
2, 3fifeca aarEe—

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

&

Fiifer SR Afufsran § saren AfTs Th
st el B, S Na'H o W= fepan
bl €, 3T THehT STGATHIHAT 0 TohR BITi—
2Na(s) — 2 Na'(g) +2e

2020-21



264

e fagm

FHIW AL
faora o 5 s
Zn F1 BT | siq: Cu® 1 —
TRieE sTaen o] STereel Ifaq eTeren
fora 8.1 e 4 1@ HIR 222 aon foqe & &= giHarc sTq=rargad afHar
Ao o 2 o soteAl o Torsshre © feh o1 Stferdienol 2l el

H, (¢) + 2¢ —> 2 H (g)

9 sifufeRan &1 T STgeAfafshaet H faamee,
Hifeom o ATFHIH0T AT TEGNH oh STIIIA
T YT FIA 21 39 T AR R ST
srfuferan sed

8.2.1 UfTERT SIaR TTHIaRuT 3TRTfeRamd
S fost 8.1 o <@t e ¥, fAeh ong 6 uh g
! Ueh = o foTT HhiTR A2 o Sefd foered §
T 21 ST ST R g R U W R U1g H oA
1 1 WA S Sl @ qe T e w1 e a1 e 8
STt €1 TSer 31 Zn2* w1 ST o &9 § & Cu”
o U1 ok faoq@ gH @ forn < gera 21 A Zn2* o
TEA e gEgeH Gekhige T TeR, a1 few
EHEE ZnS ST T Thg W1 I g1 faere=
1 RF ik 3@ S Fehdl B

TS o1 qe HIW e o Teld o o o
BRare stfafsran fefafed 8—
Zn(s) + Cu® (aq) = Zn”* (aq) + Cu(s) (8.15)

sAfafran 8.15 ° 9 @ soiaeii o frehm 9
Zn2* S9d1 B SHfT f5ier o1 SRRt BT 21 T

faer e
foerm o st
FHI Hl B
YRR ST

:ﬂémaﬂ ‘! |
draa o 3fg

TeIedt STaEed

2, A fordt a%g 1 SolaeHl I U0 B I
ot 2 w1 1 o7k g faw e e 6 Wi 9 i
A ST B @l | SAAfRE 8.15 W1 B9 36 YRR
TR for@ wehd B

|— 2¢e &1 e _l

Zn(s) + Cu*(aq) —_— Zn*(aq) +Cu(s

\_ ZCEIﬁT;Hﬁ?rgT

319 B9 FHIRT 8.15 g <30S T8 fHfehan =i
HIEATErET h1 ST 1| 5ok feTT §H ST 91g i
R T L E
yfaferan feees Tt 2t &R 7 € cu 1 9 whe
Twd g ¢, o foeem o H,S T yarfed e ™
FIRF FehES CuS ST H Hiell T fierdr 21 T8
e 9gd Gageia €, Wy R ot cu2* 3teF
T TR <@ W Thel 71 9 w98 R fenrerd
& o arfufenan 8.15 =1 WreIeen 1 STeherdl Scaral
F AR T IARU, I TH HIR g qe o
e oF Sl oo o ofte gHarel sifafwan i
ot 8.2 o 39IE T8 =Hawen o ST{ER wfed #|

S 4 o RO A 1 41 A & S €,
S frefefea stfufsan o &wro g—

Ié l ﬁﬁﬁﬁ%ﬁ

qﬁmﬁ

forT 8.2 T et o IR 41g 9 f9eeRk 52 & Teltd faeraT & i 814 arelt sTq=arg=ra sifufsan
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’7 2e &1 fshEm —¢

Cu(s) + 2Ag'(aq) ——> Cu’(aq) + 2Ag(s)

\— 2e i Ui —T

(8.16)

Tel Cu(s)HTCu* W STRAIHI0T Biel & qe01 Ag'

H1 Ag(s) H TTEFH B @I 2| SR Cu2* (aq) qel

Ag(s) SR 1 &9 & 5gd egepa 21 faowar o AR

W Fiohet Tothe ok Sl | Tl T Hiaree ¢1g & o

Afafswman &1 gorHs S1eEd Y el FEfaAfad
asrfaferan =ifeaq & @ 28—

’7 2e &1 f=nrem _¢

Col(s) + Ni**(aq) ——> Co™(aq) + Ni(s)

L semtam— 1
(8.17)
TErEfTeR e 9§ g fafsd g € o amereen
1 feafd ° Ni2* (aq) T Co?*(aq) THI T Figal HAH
2t 81 g8 uRfefd 7 sfwerent (Co (s), 7 Ni*
(ag)), T & SRl (Co*(aq) 3R 7 Ni (s)) o w8l ¥ &l
AR TeU1 3 o feAq Ig qfaenfirar wesn
T 3Tl o o giHaTelt Y frshtee st wfaenfi
# AR Ko Bl W UEETd % SHUR TR
freepte &1 ggfa W senla aigstl den 39eh STl
# Th el 36 TR 49X T ehd €, 9 JoR
3Tl 1 Yol B Gl GAR I W 2| e o
T H qord ot 1 B1 89 g9 wH T § T e
T 1 qUT HIW THeoR ! TRM =dl 81 SHOT
Seie M Th-&Hdl &1 ¥ Zn > Cu > Ag g3l
B9 39 %A I faeqa & =R, i arq |fshaar
ST 19 fae TemEtTeR Sisy a1 o | fafs=
gl o S SoiaeHl i AfaAITdr i et | g
T TS o Wehd &, ST forga S 1 Wi &1 3T ol
%! ‘TerafTer Tel’ HEd B ek SR H 89 STl el
T fowmr 9 92Tl
8.3 ITTHTehIUT-T&AT
TrAfafaa sifafsran, oo gReem Siedis 9 aeH
sh{eh STel ST §, SeleRM TMIaL0T sl Ueh Sfeufared

265

SRR T
2H,(g) + O, (g) > 2H,0 () (8.18)
el 98 T el alem af e €, R ot e
T% W Tehd © fF H, 0] § H W] S (3)
feafd ¥ H,0 ® 7 feofd o war 21 sfieRiem
W] 0, ® v feufa | faolt feufa v e €
& T T R TR HE O % 1 gelei Tl &
T B URUTHEEY H, 1 SEE 91 O,
AT B T B SIS | BH g uid R g8 W
TIFIRYT SR ®9 W € e 71 I8 S8R B R 38
soiaeA fokemed (f¥9e) & Ieren S, 9 f H 3™
Toa FIShTET 991 O SR Soigei &1 Wil =&l
FHEHTT .18 o SR W S o el T B, TEl A
HEEAISTeR ARl arell = stfufmansti o 9’ o el
ST Hehdl T1 T9oh & SRR B

H,(s) + CL(g) — 2HCI(g) (8.19)
3R
CH,(g) + 4CL(g) — CClL() +4HCl(g) (8.20)

HegaSeh ARl o I i Atafmaet o
T faXemT i eIF H @Y ATFEIhu-HE
Tt o1 ferepmar fopan e €, afen erorEiom stffsmaneti
o1 frte T S wop) 39 fafy o =% @ T @
U TR WA § e oo qem seieeq
AR G /e W B S 71 SSIone-8.18 9
8.20 T o THIHIUN 1 B9 @R 39 YR forad 2
el o Gl TATget W e o gwitEn W 2

0 0 +1 -2
2H,(g) + O,(g) — 2H,0 () (8.21)
[0} [0} +1-1
H, (s) + Cly(g) — 2HCI(g) (8.22)
-4 +1 [0} +4 -1 +1-1

CH,(g) +4Cl(g) » 4CCL() +4HCl(g (8.23)

TR g 5 SN fF serae[ TR @i
FEUAT e d@-SIEl WH % o w1 T 21 TH
Toheh § A 9o W TR g1 S & 78 smq=aa=d
stfaferansti &1 wRerd 9 < 2

Terett Aifiten ® ava o STeRATeRTUT-HET SHehT
itereitertoT fearfer nr goridt &, T 3@ e & smam
T foran ST € TR weEdiSen oreEm | o
A hae 21Tk JgA-RUT avd & Galg BiaT &1

W BN I WAl A1 S oA G99 e © T
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Aqfier & w1 axa e dga-wol 21 safey

2A\fiTeh/3T oh fepel aal shi SHleRdIenTu- S 1 °H

S o e e fam e e E) afk e sty

A | fRdl a1 oF 3 Sl A H e T

Sufeerd &, (S Na,S,0,/ Cr,02) @ 39 aw &1

STFITHIOT-H&A 3Tk Tt TATI[ST i SArdTehoT-

T 1 ST el ST B STTRIehRu-GEA i

o ok fefefea femi st samdn—

1. d@ H @as A1 SFEIH UM H Yk WA F
STeFeRUT-HEA Y Bl 81 FeIE: H,, O,, CL,,
O, P,, S, Na, Mg @ Al # @i qmo[=i i
SRR O-TE T & § I R

2. ohac Ueh Y] aTet ST H ORAT] i SiTeriieh -
TEA 39 A | TEd e 1 WM 81 39 YRR
Na* 3TFH i STRIR-F&AT +1, Mgt 3T
1 +2, Fe>*3TdT i +3, ClI° 3T¥H &l -1 A
0> A H 2% Gl &R g w1 I
Aifitent § STRATRToT-GE +1 erdl € qen gt
&g g1 UTget 1 SR Iho-HE +2 Bt 21
Uit 1 SHeh Aifienl | sifedieRto-gEn
YHFIE: +3 T S 2

3. offushier Aifient o offadis w1 StfefeRTor-
e —2 B 21 7 YRR & A9ErR e ©
TRl do1 gR ofEel § R =
qfient H, T SHedsE & W] TH-gE I
Ho-wY I wd ¥ WeEs (S€-H,0,,
NO,0,) W s Siferfis ITHTY] SHieRiehTul-
He -1 ¥ gW e (S¥-KO, RbO, ¥
Wmmwmasmmww
-1, Treiftd Y T ?1 SH0 SvEg W' e ®,
TR SRS SRHRIBINES (OF, )Tl SRS
W@T@(OF)éﬁﬁﬁmﬁﬁaﬁmﬁmﬁ
TR HHYT: +2 q1 +1 B T8 G
afferetor 1 e fefa w el ©, oifere =
T e g e

e fagm

4. TTEEISH 1 SATRAHLO-FEA +1 Bl 2| healed 39
T H BIgHT, &1 &g sow fgafit Aifreh s
T (9 <) A< Al AT ) | 3T & fAT LiH,
NaH @1 CaH, W ®TEgIvH i 3ATeRTehIvl-
e 1 2
5. |t ARl o AR w1 SAfeH-EE 1
Tt 71 AR § e Al o 3T TSl
(Cl, Br, @1 1) &1 Sferdiepto-gen d§t -1 2
FARA, S T AAESH S tferdoH ° gaifeid
B B, I ST SRR {U-E&A ¢ Bidl 2|
IO — ATeRAtSTreAl qe STFuARA |l
6. MR o Heft WAt w1 SfiieRe -HEe
S = = € e |1 g S o
Tk Tt T[S i TR io-HE 1 sy
AT S A o STER o aeR Bl ¢ 36 e
(CO,)> H Al SATRAS TN Teh ShTeiA LAY h
SRR TOT-H&SA T A -2 € B
3 framl o STue 9 ST A ST § Ut
aTufera sfemd ax i STFAIHU-T&T B0 A &
Teohd €1 I8 T § Toh enifeoreh el shi tieRdieRo-wE
¥FTcHeh Bl @ el STelTfeaieh el ol SATRTeh{ol-HEA
YT AT FOMCHS Bl &1 HHHAU o1g I 3Hh
T SRR S9id &1 Teed < o @
TN o fau 3T o-gen g IRl Ioadd
SAFHRTU-G& BRT e 71 ot § o8 ai-9&l |
Y 10 =Rt BN gHent 1 g% € T fohelt a6
A T Ieady STRIThIU- G STEAdHRTT | STed
o W Sedl St 21 A e § SR u-ge
1 9§ 7 7 9t @, S| fefetead Aifreni o el g
HUCRERIRICINS
SAFHRTU-T&A o T T TR 0T 3T
TS T T ot FE aR foe ST 1 ei: co, H we
1 SFHIHTO-TEEAT +4 €, S THB! Aol
e ot B TH Yo ARSI hi SRR STereel
~2 B 3! a8 € foh ava o Siediento-gE

L 1 2 13 14 15 16 17
] Na Mg Al Si P s Cl
RIED NaCl | MgSO, | AIF, sicl, PO, SF, HCIO,
e 1 SAferRdH T +1 +2 +3 +4 +5 +6 +7
Ao e ToT- G/ 3Tereen
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I AR 3TTE h1 <M &1 ST WA
ICHE Wik o SFTTER M| § oTq 1 SHeRIehTI-
T 1 A7 G&Aih | HSh H foa San g1 39
Wieh Gohd el Sl 81 38 Yoh SAH NS o
St FAEE 1 Au(Cl R Au(lCl, femr S
21 T YRR B FINES adl Rie FINEs ol
Sn(INCL, 3R Sn(IV)Cl, ferar S 21 sfterfierr-ge
T gRada 1 StfadieReor ofaen ¥ Ufadd o ®9 o
AN STl ©, ST YgeEH o ot werar a1 ¢ R
Titelist Sfferdfiha 3Taee § € o1 S7qfed e | =9
TR Hg(I)Cl, T 3T9faa s1een Hg,(CL, 1

3STEXUT 8.3

Wieh Hehd o1 IUANT hid BY Ffarfiad Aifieni
w1 i st

HAuCl,, TL,O, FeO, Fe,O,, Cul, CuO, MnO
d4ar MnO,,

&'A
STFITRO-H&A &1 oA o fafvem i o6
SIUR U&% U i SAFHIRO-G& W
TN B

HAuCl, - Au @i 3

T1,0 - T1 =T 1

FeO - Fe &1 2

Fe,O, - Fe &1 3

Cul - Cu®i 1

CuO - Cu &t 2

MnO - Mn &t 2

MnO, — Mn &1 4

ST & AMTRT 1 FEU0 36 TR 28—

HAu(IICl,, T1,(O, Fe(IO, Fe,(INO,, Cu(l),
Cu(I)O, Mn(I)O, Mn(IV)O,

SAFHHTU-G& o fIarR a1 JArT STadiehaT,
ST, SRR, ST A U= i
1 aRefid % o foau g 21 WeY o B9 T +E
Tehd &

SATRATERTOT : U T ugred & e it SR -g&
7 gfgl
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TUerae : fSU U U=l § e i Stiadieo-gen o
Bl
SR : o8 31fueier, s feu 7T uered § o<
H SRR OT-T&A H gfg FU SARARRHRI
‘sifREe’ off Fed B
ITYATASF : I8 ATHNH, S fSu 7T ugred o 9 i
Sifefu-gen § % i 3= Reaee o #&d B
SETEYUT 8.4
fog =wifse for fr=fafea sfafman sToe=o=e
stfafeman g—
2Cu,0(s) + Cu,S(s) — 6Cu(s) + SO,(g)
3 TSNS i YgEM HifST, S SATadiha qen
A=A B W R, S sAfediee 3R e wi
e & @ B

T

Mze, W Afufhan o T ATYHRAl *i
STt -He fore, frmen aiumeesy &q
T T

+1 -2 +1-2 0 +4 -2
2Cu,0(s) + Cu,S(s) — 6Cu(s) + SO,

ToY 7W 9% fed frhrerd © for 5@ sifufsman o
THITT TRl +1 SToEel H I SR STaE Tk
STTEE T GeHL -2 H +4 Toh AR
g W ¥ TE WA Afafwar sTaeTEa
Afafewan 21 39 Afaied Ccu,S H Fow I
HFfRu-ge &1 9fg ¥ Cu,0 HeHs T
3A: Cu(l) SfRfSe g3 q& Cu,S 1 HeHh
I Cu,S 3R Cu,0 | HIW HT IR
T H1 kW WEEE B d: Cu,S
ez gam

8.3.1 AU FTHATHATIN oF AT

1. =t erfferard

A fafan 1 39 TR forn S 28— A+ B — Cl
Tt stfufmeneti ) sroeET=E sifufswar e o forg
Ad BH U TH & A1 A &l a &I F & g
feq) Tt 9t <eq erfufwand, fomd o w9 o
sfefis o o= SAfufRard §od Bt © den e
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sAff, o st & s R A
ITEN B T R, A=y AR’ e g
T4 I o FS HewqUl I T
[0} [0} +4 -2

C(s) + O(g) — COslg)

0 0 +2 -3
3Mg(s) + Ny(g) — Mg,Ny(s)

(8.24)

(8.25)

—4+1 0 +4-2 +1 -2
CH,(g) + 20,(g) — CO,(g) + 2H,O ()

2. UEE arifeRaTd

Fraee sfafsrand g stfafswanet o faadd et €
fagls &9 9 srusred sifafswmaneti o sfaria =ifres < =
arfereh 9l o ferafea eran €, fres & m o &1 T o
w9 H B 21 39 907 1 ATufmest o 3T B

+1 -2 0 0

2H,0 () 25 2H, (g) + O,(g) (8.26)
+1 -1 0 0

2NaH (s) 25 2Na (s) + Hy(g) (8.27)
+1 +5 -2 +1 -1 0

2KCIO, (s) A5 2KCl (s) +30,(g) (8.28)

1§ 3@ W EH U ¢ o A stfafwmanet o
TS o B i e Afufwan (8.28) o diefiEw
FANE o WM 1 AT Ro-Ge o hig qiad
T e g8l w% 9@ ff eam on Ay © fE omsf
FuEed AfAfRa U= TE el §, -
+2 +4 -2 +2 -2
CaCO; (s) A5 cCaO(s) +

3. Tazemas srfrferamd
forenma erfufsreneti o <ifier o oA (A W)
TR X o A (A ) g fereenfud g W )
TH TH YRR YRR fwar S g
X +YZ > XZ +Y
faeengq sfufrard & gHR @1 B B g
foreermus qen s1erg foreermam|
(1) oI Farem : i © T g T o
e arereen o fereenfud o wehdl 81 @S 8.2.1 &
ST BH 39 YRR 1 STFARRATST 1 31229
<ok 21 w1 Toreeno erffepenal o1 SuE enqentia
e S e e e e e

+4-2
CO,(g)

WA faae
T i 1 37 F ST T

+2+ 6-2 0 0 +2+6-2
CuSOylaq) + Zn (s) = Cu(s) + ZnS O, (aq)
(8.29)
+5-2 [0} 0 +2-2
V,0s (s) + 5Ca (s) 25 2V (s) + 5CaO (s)
(8.30)
+4 -1 0 0 +2 -1
TiCl, (I) + 2Mg (s) 25 Ti (s) + 2 MgCl, (s)
(8.31)
+3 -2 0 +3 -2 0
Cr,0s (s) + 2 Al (s) 25 Al,O; (s) + 2Cr(s)
(8.32)

T 9t H oTuerges o STdfud ¢ Wt oTdel
I Y= ¢, T el Treehrem-aran 3rafera
u1q ! gor H eIfue 2
(&) srerg faveamus : srerq foeerod sTo=ETEE
sifafmanstt ¥ sEgem fowemmd, stofisH fazemds
e getw erfufsmrand wfter €

off &R ¢TqT 9o o &R a1 &gy (Ca, Sr A1
Ba) 9% fgwe €, Sl ofida Sl ¥ BESSH &
fereenT" T 3t 2

0 +1 -2 +1-2+1 0
2Na(s) + 2H,0(l) - 2NaOH(aq) + Hy(g)
(8.33)
0 +1 -2 +2-2+1 0
Ca(s) + 2H,0(1) — Ca(OH), (aq) + H,(g)
(8.34)
ity 3R e % |iewa ol 9 9@
STEETEEISH 119 &1 IR HTdl 2
0 +1-2 +2 -2+1 0
Mg(s) + 2H,0(l) 25 Mg(OH),(s) + H,(g) (8.35)
0 +1-2 +3 -2 0
2Fe(s) + 3H,0(1) 25 Fe,04(s) + 3H,(g) (8.36)

Igd i uqe, S ¥iae S @ R T@él e,
aredl | BTEgIe i faeenfua Y wehdl €1 ol ©
eSS 34 ugsti g off Seufea et &, & W
H foren &0 Xt chefiem qan fo g&t gR &t
Tgetl o ST € 3Tl § eTEgieH o fowendd &
S I T
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0 +1-1 +2 -1 0
Zn(s) + 2HCl(aq) — ZnCl, (aq) + H, (g)
(8.37)
0 +1-1 +2 -1 0
Mg (s) + 2HCI (aq) — MgCl, (aq) + H, (g) (8.38)
0 +1 -1 +2 -1 0
Fe(s) + 2HCl(aq) — FeCly(aq) + Hy(g) (8.39)

837 ¥ 839 %k i sfufemard wamTemen H
STEETZEISH 19 TN %A § YNt &1 eeesH 19 &
ehTE 1 i ergatl 1 Wfhaar &1 uiEEs ©, S
Fe St &4 |feha ¢rgell o =[aq qen Mg SiE s7edd
e urqaeti o fore Seuan gidl 81 faeer (Ag), e
(Au) 7% &gy, it Tpfa o Wieha ereen | Ui
T, TESEARE o 9 ot fFa T8 St B

e 82.1 | g9 T8 =W Y g ¢ f oA
(Zn), HR (Cu) T TIER (Ag) =13t &+ el
W & Ygfa 3T STU=Eesh  fhameiera-shA
Zn > Cu > Ag <¥Iidl 21 &gefl & G defeHl 1
Gfererar Soft e St 1 3Ted Groft & 179 ot o
T ¥ SEIEH d% e WM W 3 awdl @i
AferdiiehRer ferarefierar ferforer gidt St 21 g@eht ared
T g3 T wqeiie gt @i © fop ore foere @
FANEE, AHES A ECEe EA fowenfud
Tkl 21 oI | TS Y i sa st @
o o' a1 ¥ fohan ieh 399 Afardtem fazenfaa X
T 2

+1-2 0 +1-1 0

2 H,O () + 2F, (g) — 4HF(aq) + O,(g)  (8.40)
Tt HROT € R FARA, S qen st

T gR1 ferenmas etfufsrand | : St faeem

¥ gfeqd T& w1 31 T 3R SHES q1 SRS

STl &I 3ok Seid foerdl ¥ FAA 36 TER

faenfia T Hedl ©—

[0} +1 -1 +1-1 [0}

Cl, (g) + 2KBr (aq) — 2 KCl (aq) + Br, (1) (8.41)
[0} +1-1 +1-1 [0}

Cl, (g) +2KI (aq) —» 2KCl(aq) + I, (s) (8.42)
Br, 91 1, & TiA qe CCl, | faeta gH =
HRU h! oo o 1 g S 9 Yg=E S
Hehdl &1 STe SAfafwaiel i e w9 H 39
TR fora wed B
0 -1 -1 0
Cl, (g) + 2Br (aq) = 2Cl1 (aq) + Br, (1)

(8.41a)

269

0 -1 -1 0
ClL (g) +2I (aq) — 2CI (aq)+1,(s)  (8.42b)

TANENEN B Br- @ I- &1 qdeor-fafy, e
yeferd A ‘T T (Layer test) €, 1 3R
arfaferand 8.41 den 8.42 €| T€ wAM STHHITH TEl
B fof 3t YR fooem | o eeeEe S ad &
foreene &Y Wkt 2
[0} -1 -1 [0}

Br, () +2I (aq) = 2Br (aq) + 1, (s) (8.43)
el faterd w1 eAfafwestt w1 Seifies
AN Bl B1 BegEl W BelH i Wiftd o ferg
AereteRor fafer =1 srrergarenan Bt ¢, T8 Feferfaa
sAfufF ¥ <vid 2—
2X - X, + 2 (8.44)
el X BelloH ad bl YRR il 1 FEry
TEEfE el - Cl, Br a9 - i Siiedighd &
o fou wifeemel 1fTehRe wIeiia Suasy 8, W
F- o1 F, " s5er o foq g ot Tamie qem 99
TE B F ¥ F, < Y oh fow shae faeq-eraees
g ATl & U wied §, e e e
3T TR H|
4, raETuTa STfrfeRamd
AT iR favm yhR 1 o=
sAfafrand &) sromue sifafea & 9@ #1 T
SR ST Weh W9 3fadiha qul AI=ATIa
Bl B STHHAEA Afufma § wied uwe w1
T 9§ HH d1 AR STt gt HY Fehdl
21 foramiier v & 9 qa weafie SR
e | BT © q1 THEeh qiad § 39 el Wi
Tead qe et Sfierdiehtr sraed ww el 2
TESISH TEIES &1 6 U IRfEd 3SR €,
el SRS el o1 STEHIU il ¢
+1 -1 +1-2 [0}
2H,0, (aq) — 2H,0(l) + O,(g) (8.45)
el WieTgs 1 o, S -1 et ¥ €,
O, W Y[ 3feree ¥ qel H,0 H -2 sraee § giefda
B S ©

TTERRY, TeHY qA1 FART 1 T aeqq |

A Frefafed @1 9 g ® -

[0} +1 -3 +1

P,(s) + 30H (aq)+ 3H,O(l) = PH;(g) + 3H,PO, (aq)
(8.46)
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0 2 +2
Sg(s) + 12 OH (aq) — 4S™ (aq) + 25,02 (aq)
+6H,0() (8.47)

0 +1 -1
Cl, (gl +20H (aq) —» ClO (aq) +CI (aq) +
H,O0 (1) (8.48)

Afaferar 8.48 =SR] foRsTeh o SeaTg ! @i 21
sifafRan ® aaTen FRUENES P (ClOY) WA
esll i SAeFdiehd hich TR M sl €1 T8
AT TRy BN foh S qen A g 98t Yehfd
¥ it €, S Sl g stfufmar 8.48 H wef¥
Bl B, wifeh &R © T st sifufsren foa=t g 9,
iq T8 TR Bt 2
2 F,(g) + 20H (aq) — 2 F(aq) + OF,(g) + H,0()

(8.49)

Tg A <1 i 9@ @ T erfufear .49 o
e Tsii 5@ ¥ foran oter oo sifadior ot
< 81 TR g fe@rEn e fe SRR svEe
T 2, Fifer e 9@ @ for woqeida g fagg
Ft T B o RO G TR STarwel
TRF¥Td & HX Tkl

TR A g g3 TR Tl B wgeiid
STEAIIA Y et <1 Hehll|

3ETEITT 8.5

T 9 i i SEae yot e
I ST =42

ClO", ClO,, CIO; T ClO,

o1 adt el B sfefEad o fofen, o
STEHITAH S B

&

FARA o S ATedlsH Al H ClO,
ST el <!, FAifoh g SAferdieArH §
FAA STIA IoaAaR SATHARIOT TaTe +7 |
Sufterd 1 99 i ST T STEHAAA

Afufmad 39 TR -

+1 -1 +5
3C10° - 2CI +ClO;

+3 -1 +5
6ClO, M cr + 2Cl10;

+5 -1 +7
4Cl0; — CI'+3Clo;

2020-21

e fagm

3ISTETUT 8.6
frafafea eToema= sifafeaeti =t afied
Hifere -
() N, (g) + Oz(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 (aq) — NOs(aq) +

NO; (agq)+H,0(1)

&1

sfafsran ‘o’ 1 Aifier i SeEs al
o GASH gN Sl §1 98w stfufwan s
I | AR ‘@ | o AEee A
o eufed e @1 zEfaw 3@ erfufwan w6
araeed 9oft o offeha hed €1 eafafeman ‘v’ |
T H SUfrd BRgeH 1 faXurmH eRgEs
A G BH o Horee®y SEEESSH 19 sdl
31 gHfor 39 foreere sifuferan’ wred 1 sffmen
“F' 4 NO, (+4 T9ET) & NO, (+3 7T
A NO; (+5 31awen) ® STEHMUCH el 2l
Ofe. I8 AfAfop STHHMMGS  SAI==I=
FAfuferan 21

3ISTEIUT 8.7

Frefafea sfufsard e €0 9 w0 Bl 872
Pb,0, + 8HCI — 3PbCl, + Cl, + 4H,O
Pb,0, +4HNO; — 2Pb(NOy), + PbO, + 2H,0

&
& ¥ Pb,0,,2 HiA PbO @l 1 Al PbO,

1 THHHRWEG fAgm 21 PbO, § T I
SATFfIRTOT LA +4 €, S@ih PbO | @ i
TR} STRAHI ST +2 T PhO, TH THR
eSS (SRRl & ®9 ) i ifq Afafswan
Y Hehdl &1 ST HCl o FANES S &l
FANH o Sferdied T Wehal 81 80 I8 f e
o e =eT o PbO T &g edrEe 2
e siffET—
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Pb;0, + 8HCI — 3PbCl, + Cl, + 4H,0 Jfh HNO, T¥ Tsh SHoRiR §, 37d: PbO,
1 A H e B Hd €S- Jm HNO, % <1 B el sTet-& ififeer &
?;ﬁjﬁ?&;ﬁ?% * 210 9PbO + 4HNO; — 2Pb(NOs), + 2H,0
4 -1 19 o W Afufhar § PbO, I HNO, o Hfd
PbO, + 4HCI — PbCl, + Cl, +2H,0 fafspaar HCI @ &M areft sfafran 9 ot
(3TT=a= Afafean) 2t B
Rr=Taes  atferitentuT-g@m  faremama

Ffi-wdl e B9 W A @ fen € W Al @ o # sieew-gen fees B g seEend L0,
(Sl @E B SAESO-GE 4/3 §) Br,0, (Sl A % -6 16/3 §) 99 Na,S,0, (Ve Tewt
® SFFO-EE 5/2 7)1

e T oga ¢ fF fees afediww-gen wied w2, e see w1 sedsHAEEe i T
T Tl e § s e seen Ufed fhT W ® a %1 e -gens o sled § a6
TEel § 90 B ¢ R 9% a@, e e SEe see B R, S-a s sewen § 3ufe
21 C40,, BryO; @1 8,00 ©ivie & wwAel § fefafes oifefl fed 8-

(T FEFES) C,0, H TEA B-

¥ 0 +2
0=C=C*=C=0

Br,0, (JEAMIsFIAEE) H A T ¢}

S,07 (37 uMRe) 1 TEA - 0—S—S—S“—S—0

vois vl & aufed T SH o o o wHmE ot e seen quia 81 W€ ¥y
B & 5 Co, ¥ 3 FE WA +2 S e § e de e AeE s § ¥ o e eied we
4/3 % aa ¥ TR S I FEA B ARG +2 391 9 a9 wEH & 9F € 3 ¥R Broo, ¥
M o I TEF S H SHFAE S +6 § 9 o9 A S WA D SR SR +4 2|
T R fR oed gen 16/3 afohd ¥ [ 81 T ¥R 9 wivig S,0; # fAR awel SH wewd +5 e
I T 9 A I GeR WHY] Y WA 21 IR Fowd WA F1 SHE0-gEn F Ed 5/2 @,
afF a%d § GAE Gol WA B SHRO-G@ FA: +5,0,0 9 45 2

T WK g TE Y e §Ed € b R S sl i BH GEMRl § ol Wiy qu aredrdehal
BT T G W & AT a6 21 3k afafed s off 7 fe fovm q@ ® faeen s
g fe@, @ o6 g o WY R F chod ofed el ool ¥ ard H 39 e favw § wh 9§
sfes Ui SR et € (S Shaw GO W W W1 WAl €)1 Fe,0, MnO,, Pb,0, TP ¥4 T
o € 9 g swRe €, T g ug # feeere s B g 0, T o ¥ ot faers s
ST TE W T T BE: 4 T W T
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8.3.2 U= TTAThIATAT hT W

ST eAfufswanett & Hqer o fo 31 fafust @
g B 21 TH W ua fafu srqmmaes w1
AfeReTeRo-TE | Redd W oeMdiia © 9 ged
fafer o stoeara=a sifafsran =t <1 ami | fawed e
S B—Ueh W SRRl qe SO W SqeEE| <Al €
fafusti 1 y=er € qen safe-foeiy STaet gesTER
ZeRT JENT LT 2
(R ) SrfadteRtuT-HE fafi
311 srfufspaneti skt oiifa stferdierTor-Toere stfafemansii
o fau off foeen & 9 o a1t uret qon s ATt
TR} o YA TG BH AU 37 &I G SHFHehu-Ge
fafer &t 70 Wi 2

1 : 9t Ifepren] qen 3R o wel ¥ fafau)
g 2 : fafRan o Fft I oh TS i faEet
39 TRAMET & qEeny, ST stfadfr-den |
ufterd & @I 2l
g 3 : YIS TLA] 1 R 3T0]/ ST hi ST T0T-
Hen ¥ gig a1 g™ &i 0T Fifere) afs s99 IHHEar
q 2, a1 SUgE W& W UM HIfST, qIfh I IHE 7l
wTd (Af skt o T < aared sroefaa @1 @ € qen
T FIE i T 2 W 2 A1 faeiHd: 7 @R,
a TufE 5 $9 T F9 Tgdg B A1 A SATEHReh!
T 3Rl o T H Ffe T A AfH-TEA Sk
R § Freffa & 1 T )
Ug 4 : I8 off Hiy=a = o T 9 sifuferen sefia
eqd § 8 @ R, 9 H A OH- 319 SUge T W
Sifew, @ifer TFThReR! qo SRl T et A SRR
BN Afg stfufsan srefta weam | wo= it ©, o HY
SEA 1 YA HifSrT) afe &rid wead 81, @ OH-
3T T IYANT o)
Ug 5 : ATHRS] A1 IART H SeA- 1] SASHhT, Fsieh
Y M TR TEISH WRATIST i & T THE JHET|
319 SRS oF TRATIET i & i ot S Hifsu)
I el den 3SRl H (A AR)  SATRASH
AR I TSN UH GHA T, df R Ggferd
A== Sfafwan <t 2

3TET, B S ST i Herd ¥ T U1 hl
TuEmi—
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e fagm

ITEIT 8.8
wfEE eEREE (VI), K,Cr,0, &1 difead
FeHEE, Na,SO, ¥ i Hieqd § shifHas
(I11) 3AFH T e AFF o4 ot 4 3TafTen
sAffsRan fafam)
W O
1 : eifafan =1 efen 39 TR 8-
Cr,0. (aq) + SO,” (aq) — Cr’'(aq) + SO.~
(aq)
TS 2 : CrUd S &l SAfishu-gea fafan—
+6 +4— 3+ +6—
CrZO?_ (aq) + SO? (aq) = Cr (aq) + SOi_
(aq)
Tg T O k1 Gk ¢ R SEHWS A
TR e T HohIEe 3T STT=Fh |

g 3 : SFdww-gemst &t gig ik g
UM HISTT TN 3% Teh THH I 80—

TS 2 9 BH <@ Thd ¢ foh HIfHI I Gou
1 AT g@ o qiEd g2 | whitHan
1 SRR H&AT +6 W +3 ¥ qREfdd el 2l
Afaferar | <€ AR HifHa i ATRH 0T 9=
T +3 1 T M T T 1 AR F&
+4 9 +6 o uREfia 81 S 81 S AR TeHL i
sfferdieRte T | +2 i gfg g €1 9fg ek
BE 1 Toh THH oM o fag <€ 31 sifaaw
A o TgE He 2 fafae 3k gethe e
& gHE e 3 fafeu) s gt & 3Hf
TR IS i W@ Fgfard HIfSIUl 36 YhR
T U FW T —

+6 +4 +3

Cr,0,> (aq) + 3503 (aq) — 2Cr’* (aq) +

+6
380, (aq)

4 : Ffer I R oy wead |
T B @ ® q1 I AR o ST hT ST
Th GAM & B gEfaT o€ @R 8H Siifey,
99 afe sTEw Tk §HH 7l S
Cr,0. (aq) + 3S0. (aq)+ 8H — 2Cr3+(aq)

+350,” (aq)
UE 5 : 370 H BIGH STUST &I UM Hifel
Hafra o= Stk W@ FW % fag




SI=ETEE sifafwad

TE MR SUgH Hem H wid o e (A

4H,0) I Sifgu—

Cr,0. (aq) + 35S0, (aq)+ 8H' (aq) —
2Cr’ (aq) + 350, (aq) +4H,0 ()

IETEIUT 8.9
g WeH § IHTHE AP SHES S §
Hfea s sAfafean gt fafeu)
&
U 1 : GHIHIO 1 @ 39 TER 9§ o
MnO,(aq) + Br (aq) = MnO,(s) + BrO; (aq)
UE 2 : Mn 9 Br & Afadeo-g@&n fafau)
+7 -1 +4 +5
MnO,(aq) + Br (aq) ->MnO, (s) + BrO; (aq)
Ig T O k1 gIk € fF wWHTH e
HiFeh e & 1 SHEE 3EF SAT=9F
g 3 : fHdiEO-HEn ¥ gfg ik g &
TUAT HIS qe1 i IR g Hl Th GHME
SET
+7 -1 +4 +5
2MnO,(aq)+Br (aq) — 2MnO,(s)+BrOs(aq)
Ug 4 : it Afuferan e qeam § 99 7
Tl © q1 AR S Tk T Tl ¢, 3hfn
A SEY Th T sAH o fag 6 2R
20H A Sifgu—
2MnO, (aq) + Br (aq) = 2MnO,(s) +
BrO;(aq) + 20H (aq)
Ug 5 : 3d | S THIST ST TUMET hifg
q WE AR IUGSH & § SA-Aust (A
T H,0 317) i Siifet, fed dgfaa sTo=rin==
sifafsran e =1 ST
2MnO,(aq) + Br (aq) + H,O(l) — 2MnO,(s)
+ BrOs (aq) + 20H (aq)

(@) 3rg-afiaferar fafy
zg fafy g <A1 stg-sifafwansti w1 ster-stem
Tgferd wd ® qem O W IH Rl Sies? Fdfed
sifaferan o 3 B

OF <fifse f6 B9 Fe?* 39 W Fed* A o
SEFWE M (Cr,0) BW Il meAd #
ARt it wo= we €, fEd cr,o*
A T Cre* P W SUFEA Bl 21 3§k oI
T fefafed #ed 38 2-
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Ug 1 : THJfad HIR hi sTEf® ®9 | faf@n-

FeZ+(aq] + CrzOf_ (aq) — Fe’’ (aq) + Cr3+(aq)
(8.50)
g 2 : 39 GHIR 1 < Sg-sfafsranet § faswe
HifeTE-
AR 3G : Fe?* (aq) —» Fe*(aq) (8.51)
AT G : Cr 02 (aq) > Cr(aq) (8.52)

Ug 3 : Y& 3Tg-eifuferan o O don HH Ifafea
gt WAV w1 Ggfad wifeal org-sifafsmar o
sifafad TeEmogstl i dqfed & o fag Crst &t 2
T TN H | SR 21g - AR Fe T H
fau vt € Ggferd 2
Cr,0. (ag) = 2 Cr’'(aq) (8.53)
US 4 : TAT 1em | U= gHarel sTg -t
H O U] o Her o flt H,O 9¢1 H 9] o
Hqer & fau H* Sifstl 39 yRr 36 ffared
arfaferan foerd 8-
Cr,0 (ag) + 14H" (aq) > 2 Cr’(aq) + 7H,0 (1)
(8.54)
ug 5 : oTg-srfafmaett § omav & Wqem & fau
Sorae Siteul I AG-ATafshae § ol ohi
T Tk Sl W o T STreveh iR R T b A
THI 1 SYF T@AT W IO HIFT| STE H Ggferd
FXd U SATFHIHT I AR 39 JHR forad T
Fe” (aq) — Fe® (aq) +e (8.55)
3@ YA STg-Sfafshan &t A R 12 A
A 7, 6 T WIS A T
Cr2072_ (aq) + 14H" (aq) + 6e — 2Cr3+(aq] +
7H,0 (1) (8.56)
T Tg-srfafshansti ¥ seieiAl S T@ §AE aH
o fau st eTg-sifafswan &t 6 | ToN &k
79 YR foed e
6Fe?" (aq) — 6Fe®" (aq) + 6e” (8.57)
ug 6 : T Tg-AAfRsT ® Sed W 7H Ui
arfaferan ar hed € 9 <l SR o selee fRE
F 3 B
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6FeZ+(aq] + Cr2072_(aq) +14H'(aq) —» 6 Fes+(aq) +
2Cr *(aq) + 7H,0() (8.58)

Ug 7 : Hoafud &ty f& THRwmr & EE SR
TRATYST h1 GEAT Al SAEY qHH 21 e A qdierr
<ol & o wefientor o RATOEt i W@ qen STe
#1 0 e Gaer 2

gRT wem W osifufeh i ued @ S UBR
Tferd wifeT, S oreft Wi | hid €1 W’ |
THIHTOT o AT SR H* S 1 W@ o aa OH-
Sirg <) STl HY o1 OH- WHishiol T S T &,
&1 I ! g H,0 fam Gl

e fagm

MnO;, (aq) + 4H" (aq) + 40H (aq) —
MnO, (s) + 2 H,O(l) +40H (aq)
H' 3T¥A de OH 3T o 41 %l H,0 | s&er
T gROTH FHRIOT 59 -
MnOy (aq) + 2H,O () - MnO;, (s) +4 OH (aq)
U 5 : 3@ US H BH I oTg-erfafmaned o
SR 1 W <RI TE iy g w2
21 (aq) > I, (s) + 2e
MnOj,(aq) + 2H,0(l) + 3e” — MnO,(s)

+40H (aq)
AR B T UEH GHM o M o fag

ISTETTT 8.10
WHTHE (VII) PF a9 W o STeEs
HEHE, 1 ofvass A 1, 9o HHis (V)
HFEE (MnO,) ¥ SHodiFd w1 gl T
ST AR Rl TAH ael Hfer STt
sAfaferan fafau)
&
g 1 : UEd BH G Tl faad B
MnO, (aq) +I' (aq) — MnOy(s) + L(s)
g 2 : q org-SifufRad T WehR B

-1 0
SRR STg-AAfhal I'aq) — L (s)

P +4

TTFIA G-3RI MnO,(aq) — MnO,(s)
UG 3 : SRR G- AR | [ IH] h1
T HH R g foed 2-
21 (aq) = L (s)
U 4 : O WY o HqeH o fou g9 Iu=E
stfuferan § T SR 2 FoA-319] Sied o
MnO, (agq) - MnO, (s) + 2 H,O (1)
H T0I9] % HqeH o g 3w o ok 9R H
A Sig < 2
MnO, (aqg) + 4 H' (ag) = MnO,(s) + 2H,0 (1)
iifer srfuferan et @eam o et 8, safa
4H" o foTT THIeRYor o 3HT1 3R 9 40H SIS
= 2l

SRR TG &l 3 | O A=A
a1g-arfufsan &t 2 9 o & 2
61 (aq) — 31, (s) + 6e"
2 MnO, (aq) + 4H,O (I) +6e — 2MnO,(s)

+ 80H" (aq)
g 6 : M TG -l T SgHR <A IR
% SolERl & I F W I8 GHE I
BT &
61 (aq) + 2MnO,(aq) + 4H,0O(1) — 3ly(s) +
2MnO,(s) +8 OH (aq)
g 7 : AfoH g <wian € % I iR <k
TRHIVST ST FEAT T ST hi 3t F FHIHT
Tferd 2

8.3.3 U= TRAfRImst uT e
STTHTAT

TSR T o &9 UHt ST fafy o dusk H o

&, 158 & faer ) gaoid pH Gageiel Gg=s

FT FAT H TR fIeeE @ 9 w3 & 9uE ®9 9

A== e & ST fafer STarg < wehdtl €,

e SfuaETed HoRiiel §gae 1 TAN T

freRe/aidics #1 Yool o w1 ST Fehdl 2l

SYFATEd AT H W= o gAn Efateaa

SSTEX0T g Frefua feman e &

() = HE tfuspres (S @ frdt Tl 1 @5 @,
SRI—TEHTE P MnO, ) WEgTS (Self indi-
cator) &1 “ifd wTd FI1 | S AT=EF (Fe2*
A C,0> ) & Al AT stferdiehd 81 g1 &, a@
99 AAfIg W B €1 MnO; STEA i Tisal
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SI=ETEE sifafwad

10 mol dm= (10 mol L) T FH e W
T T H W TR wosk Red §1oTHd
qedfeg W A1 =l | Afaeltoa € S €, w6l
STUEI AT STFAThReh STI Hiel THHHIHI0T-
fufd o ergER g9= wen o e )

(ii) ST MnO; o STHITH § €Il €, A 991 hig -
e L@ TE B B, @ @ ot gue €, W
JTEEF o ATTH AN % UM & S R W=
ATerfiehd Bleht AeehT™ &1 W WI-Tiad= id 2l
THHT HaaH ST Cr,02 BN &1 e 7, i
T gush e 7, iR geafeg o <18 I8 SEhia
THIA goeh i SR hieh T8 e W 98H
Tl T 39 YhR IE SAAfEg HT Gah Bl 2

(iif) Tk 31 fafr oft Suered ®, S Urereh IR |H=
off B THH TN el 37 AMHHRH] doh Hftd
2, S I SRAT &I SATRAgd F THd &1 I
o I -
2Cu*(aq) + 41 (aq) — Cu,l,(s) + L(aq) (8.59)
zq fafy =1 oMuR EEE &1 wrd o 9y Tl

el T 31 qAT AASH i ARHehe AEF 9 fawe

arfferan €, S eTo=ET=E Afufswan ot 2

L(aqg) + 2 S,0% (aq)—2I (aq) + S,04> (aq) (8.60)
ZEfd 1, 91 ¥ sfaer 8, KI % faea o K, &
w9 o faera 2
Ffeg w W TR TEEEl WA &1 99
wrfEafhd T € E
8.3.4 STTRATSRIUT ITHATUT ki HHTL
ST fae=m1 ¥ o9 78 9 U ? % SuEE
faferl o1 forerra THaER 2iar 7o 21 foshre &1 98
0 1t S 21 el W e THT Ul ok ST
ygfa &t sifaferen # e Tmm] (U A ifeR) R
TR 3R T S H B9 oh ®9 § qel AU=IT
TSfd 1 SO SE-gig o ®9 H 3@ @ ol

8.4 IUTATU=A ITFIThATT aqem
TAGEIS UehH

Ifg fsTeh 1 B HT HIR Towhe & faa=q o gard, ot
arfaferan (8.15) o SITHR ETa w4 K@ < 21 39
ATEAT= SAfAlE % SR T 9 SR W e[

275

o Yo TR 11 7k a1 Sifardtenor fiqen o1
o &9 H Bl © A I SFHAT T STT=IA BT &7
o ®9 B &1 39 AR § HOH1 1SSt il 2
arfefepen ot Sorn farg St o wfafdia i St €1 3ok
foTe TR Tethe faeram § e o1g 1 Joraehior S
YT Bl Sl 81 B shiW Fethe St i Teh st
H T &, HW H 9 91 I I 39 o o 21 TH
TR e ¥ f7eh ethe Hict Srerd & a0 ek 6 5
o1 Uil 5o rerd €1 TRt oft sfteht o whig oft arfufman
&l it qen <Al shendl H o1g IR STk @9 & S
o YRS R Tk & WEH o SAq=iaa iR tfediishd
T Teh T SURERd Bd &1 A ST0gA qe e
g - Afafemanati o Sufterd SHeie 1 <id €1 et
e g rfafemaneti § 9rT of W@ usie o g
oIl STI=TId W&l bl Ueh T Iurkerfd o i |
1 TR d 2
39 AlFHIFd WEY hi AUAId WEY 9 TH
et T a1 fRst T gR YR R Swiar W g,
S HTYS (SH-SIE/E) 1 UM 31 I ok
fau, 5@ v o < e FE H zZn®/Zn q
Cu®'/Cu gR <M= T | SHT W SR Ty i
AU ey ¥ Ued for@n S @1 1™ 8 RiW
Hehe Hel aTel s i foTeh Tothe =id are sl
& T W © (Fa 8.3)1 S iR o il
U9 g Sed ¢ (V-9 U SF #1 TH
Teit 7, forem aiefyem ikEe =1 SmifEy TEee &
e 1 WERIAE  UR-TR' o 919 3arest U et
H T qe1 3T I Sl o =4 €)1 T aAl
foreremt w1 fam Teh-gE § e gu S WU eE
foran wman 1 Sk qen Siw w1 ol i T ae
fog & WEuE g g oF aR W Siel S @)
o1 8.3, I8 276 H A T8 Faeen i ‘S ¥’
Fed 1 5 feo ‘e’ (a]) feufa § = R, @
et A F A s T A A e S
R ¥ forgd- o1 wafed = gt €1 feae i 317
& T U ¢ T
l. Zn ¥ Cu?" T Sl ol T YAl €9
Y 7 gL I TSI HI S a1 ifcdsh R
BRI BT €, S AR BRI - o # veme & w9
o ggrtan T B
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Zn—»Zn*+ 2e” Cu* +2e—» Cu

e fagm

7%131'83 SfIT GeT T SIS IS W Zn & ST

2.

T 3cY~1 ST Xl IRYY G e ek vgad
g1 g & X % URTY FIU-dq & weFH G
Al @ e e gR1 QX BT &1 &4 Fiforg fom
fagq-gare &1 faen getael & gare &1 faom &
feraiia &1

T dtnt H @ o | TR Aot o =i i 3R
AAU-Tg ok HIEAH 9 AP ok SRR R e
yalfed it ©1 &H Sd & T i ik faar +1
el = ‘goiaeis’ #ed €, o fawa &1 i en
W & fagd- 9 # yee w99 2l

ArfereRt 8.1 298 K W WM Soiaels fawa-mad
A Selld Tl o &9 H 9o Sl g9 o ®9 § Sufeed €: 79 qe1 31 1 g qel s N g9 e )

sfafran (Sffidd WEY +ne” — FATAIA ©EY) E°/V

F,(g) + 2e — 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

Cl(g) + 2e — 2CI- 1.36

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

O,(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

Agt + e — Ag(s) 0.80

Fe®* + e — Fe?* 0.77

¥ 0O,(g) + 2H" + 2e” — H,0, 0.68
L(s) + 2 — 9] B 0.54

& Cu' + e — Culs) E 0.52
: Cu?* + 2e — Cul(s) 0.34
E AgCl(s) + e — Ag(s) + Cl- E 0.22
I AgBr(s) + e —> Ag(s) + Br- T3 0.10
2H* + 2e- — H,(g) 0.00

Pb?* + 2e- —> Pb(s) -0.13

Sn?t + 2e” — Sn(s) -0.14

Ni%* + 2e- — Ni(s) -0.25

’ Fe?* + 2e- — Fe(s) -0.44
Cr®* + 3e- — Cr(s) -0.74

Zn%*" + 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 — K(s) -2.93

Lit + e — Li(s) -3.05

1. ok E° &1 31 7% € fF Yo g HY/H, #1 o § T9d STTEEe
2. ¥ E° 1 1 % § fF Tef g HY/H, %1 qa § gaa ST ¢
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SI=ETEE sifafwad

e TR o fave Wi ‘geleis fawe’ weEd B
IfE Toigere i o o o arel |t e +
THE Higdl B (I soieie efdfmen W e W
feherdt 8, @ SH U IgHeHd @ W B =1ew)
qen SAfufsRar 298K W B! B, @ e Soideie W
fawa =1 AFE FoeRIS fava wed B Wl o
STTER, TESH 1 AHe soiaeie favd 0.00 diee
21 21 Y seaRiE sfafmar & foru seere fave
1 HF Aihd TEiST Sl SATefigha/Ta=tad Taeel

277

F1 Auferss ygfa &1 AT B E°h HUMHE e H
ad ¢ f& T gm HY/H, BT qOW H sfusw
SIfeRISIedl ST 81 e E° 1 31 78 © T
H*/H, & qo § Tk 90 0=es ¢ OHE
TR fave sgd mewyol 21 39 e wgd o Tl
ST S off et €1 % T g8 soRe
sAfufmaeti (sv=em sfufea) & oFE oS
fage & oM arfas 8.1 H U MU B soeRE
arffsrenati qen Seti o aR o IR eifeen faear o o1
3Tt el | Teil

HRTIT
SAfafraeti 1 U wequl o sTqerEE sifufwan €, ey siferiteRtuT de STUeEE WY1 B T
39 U8 U i YR 1 HeheurTd &R 9 & ¢ §—Terufaftad (Classical), SeieRieh qel SAeriehio-Se&|
T HRCUAISA o YR W STFHRIT, Y=o, AR (MRS ) qen = (feawe) =i
HOE T E| WA i ok Sfaid SRR o-gEA 1 Ui o we @1 A <Al sifaRdeRtuT-|eEAn qe
AT g Tafkrat sro=aiv=a stfafsmansti o Tt fore o STantt 21 sroee=s sifufmanet &
oI Tt o fafer feman e @—ant, erasre, fawemes qen st feted g 9o Soiaeis Wehd &1
SR ! & TR T B ISt srfufmaneti w1 o sifufwaret qon dell o eFER W oA

STAFANT B R

AEH

8.1 Tr=fafas =feis o v @ifrd a<d 1 SHaRARI0T-TE&A 1 R0 shifse—

(%) NaH,PO, (@) NaHSO,

(¥) Ccao, (%) NaBH,

() H,P,0,
(3) H2§2O7

(¥) K,MnO,

4=2

(¥) KAI(S0,),.12 H,0

82 Trefafed Aifirr o YEifrd ql ol SrfeRo-Hea o1 © 99 39 IRumHl s 379 &y o

W T?

(%) KI; (@) H,S5,04 (1) Fe,O0, (%) CH;CH,OH (¥) CH, COOH
83 TreAfafed sfafwanet 1 sroeer=m sifafmaet & w9 fifae wiftd w3 o1 Jad Hi—

(%) CuO(s) + H,(g) — Cu(s) + H,0(g)

(@) Fe,0,(s) +3CO(g — 2Fe(s) + 3CO,(g)
() 4BCly(g) + 3SLIAIH,(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)
84  TIRH 9% ¥ Afufrar ek F% qREdT ot 32—

H,0(s) + F,(@ — HF(g) + HOF(g)

30 AR o1 STo=ET=E it Tt ity

85 H,SO,, Cr,0” @ NO; § T, hITFaT T AESISH hi SHFHIhTT-HEA S T TS|
1l € 3 TRl HT G IR q THH T9E (Fallacy) 1 Tqedishor §ifsu)
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8.6

8.7

8.8

8.9

8.10

8.11

8.12

8.13

8.14

fereAfertaa it & o fafay—

() =Rl (1) FARES (@) fawa (1) Tche
(M fea (V) sieEEs (m)  ofeEm (1) gehe
(¥) &I (1) 9ehe (A  witmEm (1) AwEe

37 qgrell T G dAR FIT, 5 FEH - 4 T +4 Tk KT A AESH —3 F +5 % I

AeReTeRToT Sferee Bl

A Afafsraneti H Towhy SRS Tl SRS IeM WiadEeS STaEihRe qo TT=dsh—aHl

& = A fora i €, Safeh TS qe e T el SARARNe o & § &l w=bi?

T sfafransti &t IfEau—

(F) 6CO,g +6H,0() — C,H,O/aq +60,(g)

(@) O, +H,0,l) — H,0() +20,(g

TR FF % Frefetad @1 @ fere s stea = 2

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

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

SRS STT=ET= SRt (%) qon (@) & F=uu &1 fafy gemsu

AgF, T 3ifeer 4ifieh 81 3k 778 o1 Y, o 9 iR T 1 wfeenett seiwRe w1 i

T Ll 1 2

St oft U AR NEs AT ST o Wit SATHIHA T i Sl 2, e ST o S

T T SiledienTor STaee T AifiTeh qei SHeieheh o e § Ieaal STeriehtor STeree

1 AT S 21" T FeRied w1 SfifeEcd i ISl TR )

T U0 1 TRl i ohd THATU?

() =@l e e W qen sweltd qrefiem wHTHe -l € st €1
ff et U digh I SAH o foIU T9 Uoshieiosh WREH WHTHE T Wb
SRR o &9 § Fl w0 &7 79 Afafpa o fau wqfer sroeETEa geio
KIS

(@) FARESTH wETR Al | Ux Gorgfish o7t Se R g died 74 areft HCl 7
T Bt €, W ARk fasor | s sufted @, A g S Y ol 9Ty we g
2, 72

frfafaa sifafwanett § iadisa, i, iaisRE qon = s ggenqu—

(%) 2AgBr (s) + C,H,O,(aq) — 2Ag(s) + 2HBr (aq) + C,H,O,(aq)

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

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

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

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

frAfafea ifufemaet § tw & oTuaas aRibethe, STEEH qo JHE ¥ Tel-3Te1 YhR

Y srffsman w0 wtan €2

25,07 (aq) + L(s) = S,0 (aq) + 2I(aq)

52032_(aq] + 2Br,() + 5 H,0() — ZSOZ_(aq] + 4Br (aq) + 10H+(aq)
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8.15

8.16

8.17

8.18

8.19

8.20

8.21

8.22

8.23

8.24

arfufsran <4 g fag I foh BelioHl o Twfaiiia 903 sfidienie a1 eEgiRicrh A
TESISETSH 3T IS T €
Freferte sifufsman = el 8—
Xeog_ (aq) + 2F (aq) + 6H+(aq) — XeO,(g)+ F,(g) + 3H,0()
TR Na,XeO, (FTHHT TH 9 XeO, ¥) o IR ® 319 30 aifafsran & o frehd frara
T &2
frAfafea sifafswmet o
(%) H,PO,(aq) + 4 AgNO,(aq) + 2 H,O() - H,PO,(aq) + 4Ag(s) + 4HNO,(aq)
(@) H,PO,(aq) + 2CuSO,(aq) + 2 H,0() - H,PO,(aq) + 2Cu(s) + H,SO,(aq)
(7) CH,CHO(l) + 2[Ag (NH,),]'(aq) + 30H (aq) — C,H,COO (aq) + 2Ag(s) +
4NH, (aq) + 2 H,0(l)
(%) C,H,CHO(l) + 2Cu”'(aq) + 50H (aq) — I Ufadd =&
T sTfafwansti @ Ag' a1 Cu® & =FeeR & fawg # freand femifam)
A soae fafy gr1 ffafea tefem sifufswansti 1 dgfeaa s —
(%) MnO, (aq) +I (aq) = MnO, (s) + L,(s) (= HreEy)
(@) MnO, (ag) + SO, (g) = Mn”" (aq) + HSO, (aq)(Tiia Hezm)
(M)  H,0, (aq) + Fe*' (aq) — Fe™ (aq) + H,O (I) (3T=ia AreAw)
() Cr,07+ SO,g — Cr’ (aq) + SO,” (aq) (3T<fg wream)
frfafea sfafsranei o FHiRl &1 oA Sode qe siedeor-wen fafy (ar=
e |) gRI Hferd hifSQ ael g SRRl 3R STTEIEhl 1 UGS hife—
(%) P,s)+OH (aq — PH,(g) + HPO, (aq)
(@) N,H,() + ClO,(aq) — NO(g) + Cl (g)
(M CLO, (g + H,0,(aq) = ClO,(aq) + O,(g) + H
fferfaa aifafwan @ o ®F @ gerd W # Fehd e
(CN),(g) + 20H (aq) — CN (aq) + CNO (aq) + H,0()
Mn? 3T faee # STeerdl a1 € 9o ST 5] Mn2*, MnO, iR H' 3T <1 81
39 Afaforan o fou wgfaa stmafTe weet fafan—
Cs, Ne, I, @1 F ® U8 o &l 9g9M hifaQ, S
() oheel SRUTCHh SRRl Fereel WE¥T i 2l
(@) el ST ST e YR il 8
() HOTCHR A G Sl SRR ST FEfi el €
(%) 7 RO AR T S A SRl STeree WEiN il €l
STl o YfER § FAE 1 YA § A S B FAdE i sifushdl g eRRe g 2
TS EAFIES U AfdfwHa ik 39 SIfehal &l X a1 Sar 81 wial W eF o 39
Y=Y qited o fore dqfea wetet fafan)
30 &I H < ME STad ARelt F gerar ¥ frefafed g o 3w fifst—
(%) dfad stergetl o 919 SARE, S STEEAEA i ifufwar v w "t &)
(@) fH= 9 arget o M aqee, S STEEEaed stfafsean weféd wT w8
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8.25

8.26

8.27

2.28

2.29

8.30

gfesh et fwio skt siReaTes fofe o veom ug o Sreifen 19 o Sifeior 9 gr sttt
Y AEfew AR 19 991 Saarsd sdl 21 10.0 U ST 92 20.00 U SARfsT gr
ek SATRAEE 1 Tehal STfeehan | W & Hehell 272

gRoft 8.1 ¥ XU T Ak fawel &1 Hewd | SAIHN @Y R 1 37 SAfehNeRl o o
srfufepan Hua 22

(%) Fe® aa1 I'(aq)

(@) Ag' a Cu(s)

(1)  Fe*(aq) 921 Br(aq)

(a) Ag(s) adm Fe®*(aq)

(¥) Bry(aq) 7 Fe**

frefafad § @ voie & fogg-s1ueed 9 9 SRl o AW SRt

(%) foeeR seEere o W AgNO, #1 i faemm

(@) wife™ geiaEie o W AgNO, &1 S faerem

(M) wifeTm seiwEie o | H,SO0, 1 a7 fawem

(%) e geiaEie % @ CuCl, 1 Sied faw

frefafed ergeti st 37k atavl o faoram o o fazem &t amar & %9 | fafean—
Al, Cu, Fe, Mg a1 Zn

= XU T AFE e faval oF SR W HTqstl il 3okt S@dl STI=TEd &l o %A |
fafam—

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

Hg**/Hg = 0.79V

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

IE Treodt T 1 Tt ity foad fefafea sifafwan g 2—

Zn(s) + 2Ag*(aq) — Zn**(aq) + 2Ag(s)

&1e Fadrsy fh—

(F) HM W IR HO SERT 82

(@) ¥a o fagqum & aesw S 8?2

() 9% Toeie R 8 drell sifafwand = &2
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