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Mg (s) + F, (g) > MgF, (s) (8.5)
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2Na(s) + ClLy,(g) — 2NacCl (s) (8.12)
4Na(s) + Oy(g) — 2Na,O(s) (8.13)
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HFdF-Hge # 9fg ¥ Cu,0 TeEw 2l
3@: Cu(l) SRS g3T T Cu,S H TTH
@I Cu,S 3R Cu,0 ¥ FIW HT Afishor-
TE H1 kW WEEE B Sd: Cu,S
Reae gaml

8.3.1 AU AFTHhHATN oF UTET

1. = arfiafeRard

A fafswan 1 39 TR foen S 28— A+ B — Cl
T erfafemaneti st == srfufsmar gF o fau
Ad BH W UH &I I 3 I dd &9 H & &M
=ifew) ¢t @it <gq erfufwend, f99 o &9 o
siferfsm o ot sifufrard Tu =it © denm uE
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siffsrant, o reitaiior & affier gat el
ST B T R, ATeEeE iR’ e 2l
TH It & o HEwYUl IME0 B
0 0 +4 -2
Cls) + 0,(8 — CO,(g)

0 0 +2 -3
3Mg(s) + Ny(g) — Mg,Ny(s)

—4+1 0 +4-2 +1 -2
CHylg) + 20,(g8) —» CO4(g) + 2H,O()

2, 3TuEes srfafewmamd

STTEE STTATRATY s STfafemanet o foradd gt
fagls &9 § sraeed sifufsmanet o sfarid =it < =
ferer Wl o fafed e @, fra 0 9 1 T =
w9 H BT 21 39 97 T SATARReeT o 3T B

(8.24)

(8.25)

+1 -2 0 0

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

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

2KClO; (s) A5 2KCl(s) + 30,(g) (8.28)

I ¥ TEH W EH U © fom A srffsmeneti |
TS o BIEGISH w1 qe Afafwan (8.28) ¥ Uiy
FANE o T 1 SAFieho-Geq § &iE qfiad
& Bl w8l u' o ot oA N A @ fr o9
FTEed AfMfFEAT sToeE e T Bt 2, -
+2 +4 -2 +2 -2
CaCO; (s) As CaOf(s)

3. Taweamam srirferamd
faeenga sifafanet & i o emEA (=1 wRAM)
TR T ok M (A WAIY]) g Tereenfud g S 2
39 39 YHR WA foRan S 2

X +YZ - XZ +Y

foem srfafsrand & YR &1 B € o
foreerma qen 1eq foreerd
(31) &g fawemo : Aiftw § T urg @0 urg H
el Sferee o foreenfid e Tehell 81 @S 8.2.1 ok
AT BH TH YRR i AfAfmateti =1 s1eem
Wb B o1 Tereene srffenanel o1 Suam engendia
TRl |, 3TFRl | ARl W Y5 U1g I A

+4-2
+ CO,l(g)

LI ERIE]
T a1 21 Th F I T

+2+ 6-2 0 0 +2+6-2
CuSOylaq) + Zn (s) = Culs) + 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, (1) + 2Mg (s) -A5 Ti (s) + 2 MgCl, (s)
(8.31)
+3 -2 0 +3 -2 0
Cr,05 (s) + 2 Al (s) -2 AL,O; (s) + 2Cr(s)
(8.32)

T Gedl § SIS UIq oTfad g hi STdel
IS TTTTH ©, [Teh1 getarei eanTe-&rwe STafe
oTq T qor o et 2
(&) 3reng fawemus : o7 favrod  To=ET=A
afafsranstt § wEgem farer e, eifedsm fazemm
st geiw sifafaramt wfie §

Gl &R o1y e F &R T ¢y (Ca, Sr A1
Ba) 9% fgwz €, S vida S ¥ BESSH &
fereenT" Y 2t 2

0 +1 -2 +1-2+1 0
2Naf(s) + 2H,0(l) —» 2NaOH(aq) + Hy(g)
(8.33)
0 +1 -2 +2-2+1 0
Ca(s) + 2H,0(l) — Ca(OH), (aq) + H,(g)
(8.34)
ATy, 3R e % |ieha orgd 9 9@
STEETEEISH 19 &1 I H3dl 2
0 +1-2 +2 -2+1 0
Mg(s) + 2H,0(1) 25 Mg(OH),(s) + Hy(g)  (8.35)
0 +1-2 +3 -2 0
2Fe(s) + 3H,0(l) A3 Fe,O4(s) + 3Hy(g)  (8.36)

gd 9t uIqe, S viae s o TR T e,
3Tl © TTESISH 1 faeenfyd o Sehdl &1 el §
TEEEgeH S1 urgel g off Seurfead et €, S W
¥ fowren &0 Xt chefiem qa foq 3@t gR &t
TRl o IIET0T T Al W BIESISH oh fereead ok
EEESGURS



== ifafmand

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) + Ho(g) (8.39)

837 ¥ 839 % i sfufemand wamTemen H
SRS 119 TN 3 | SUFnt €1 eeeisH 19 &1
eRTE Y Il ergetl 1 WfRdar 1 g §, S
Fe St &4 |feha urgeil ® =[aq qen Mg SiE e7edd
e urqaeti o fore Seuan gidl 81 fiaeer (Ag), e
(Au) TS o, St Wepfd & Wieha eTaen § g i
g, RS o 9 ot fFa T8 et B

Te 8.2.1 H g4 Tg =d W gk ¢ T o
(Zn), HR (Cu) TN TIeR (Ag) =Mgsti =+ Selae
@M &1 Ygfa ITeh1 3Tq=mas  feRamsfierar-sha
Zn > Cu > Ag <¥Midl 21 &1gefl & T aieHl
feraar St o1 eifa 21 erad groft & 174 ot o
TR ¥ AN e e S W 3 i @l
Aferefieheer ferarefierar ferforer gidt St 21 g@eht ared
T g3 Toh HeeAe gal wiewa € T o faemm |
FANES, dAMEsS I AMSRe A9 faranfuya &<
Tehdl €| e T T Wikl St ATeh §
for o8 5@ 9 foran stch 309 sAferdto fomenfia &2
T 2

+1-2 0 +1-1 0

2 H,0 (I) + 2F, (g) — 4HF(aq) +O,(g  (8.40)
T HROT € o FARH, S qe ST i

T gR1 fereenmam stfufsrand | Sef oo

A wfeq 76 w1 B S0 MR SHEe 9 EiEEe

Sl i 3ok Sefd faeadl ¥ FRA 36 TR

fereenfua s wend! 2—

0 +1 -1 +1-1 0

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

Cl, (9) + 2KI (aq) = 2KCl(aq) + I, (s) (8.42)
Br, 991 1, s TiA 91 CCl, H foeta g1 =

HRU 9! e & 1 g ST 9 Yg=r S

Hehdl 71 Ul sifafmaned o1 smafir w9 § 39

YR forE Fhd B—

0 -1 -1 0

Cl, (g) + 2Br (aq) — 2CI (aq) + Br, (1) (8.41a)
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0 -1 -1 0
Cl, (g) + 21 (aq) — 2CI (aq) + I, (s) (8.42b)
FANTITEN H Bro den I &1 qderor-fafy, e
wEferd AW ‘WA e (Layer test) €, W1 3R
arfaferand 8.41 qen 8.42 €| T€ wAMT SAHHITH TEl
B foh 3 YR faora | side eTeeEs S &
oo T T B
0 -1 -1 0
Br, () +2I (aq) = 2Br (aq) + 1, (s) (8.43)
oo foaem w1 stfafwaiet w1 SiEnfR
AN B 81 BZEl W RS Wt Wi o feg
SAfereferTor fafy w1 saeassar gt ©, o freafafea
SAfafF ¥ < B—
2X - X, + 2e (8.44)
TEl X TN dw i YER[ wd g1 T
TEEE WAl g/ Cl, Br a2 - &1 fiadighd &
o foTq wiferemett Stfverer Tejeiif STt 8, g
F &1 F, ¥ s&er o foq g ot Tamfes qem 99
T BRI F ¥ F, T w1 o o oo o sTaere
BN SRRl B Tk WA ©, FEdR stemm e
ST TSI H|
4, raETUTa rfrfeRamd
A AfafRand faviy YR # STU=E=a
Afaferand 1 srEEEuEE aifufea & o= & T
SR ST Weh W19 3fdiha qu1 A=t
Tt B STEEET sifafkar § wiEa T 1 T
T HH W HA I SRR SHTEAT G T Fehell
21 fromiier v § 9% qa wreafhe S
e | Bl © q91 THEtTe qiedd § 39 9w i
Iea Al T sttt staeard g Bl B
BIESISH TRHIZE o1 STI5REA U qRfed Sed @,
el SRS e 1 SFHHHIH el 2
+1 -1 +1-2 0
2H,0, (aq) — 2H,0(l) + O,(g) (8.45)
TET TRAES i SIS, S -1 e § 2,
O, W I 3fereen # qe H,0 H -2 sraen ¥ giEfda
B S ©
ThIEH R, GehY a1 FAAT 1 &g Teqq o
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(l) (8.47)

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

sAfaferan 8.48 =] foRSIah o eI I <@ 71
srfufsan | S RUeRES SEA (ClOY) i
oedll ] IR wleh VM Afw &A@ 2| T8
AT SRy BN foh S qen e g 98t Wehfd
i it €, S Flk g stfufmar 8.48 H e
Bl §, e & § TR i erfafeRen fa= & g,
Hfq 39 THR Bt T
2 F,(g) + 20H (aq) — 2 F (ag) + OF,(g) + H,0(l)

(8.49)

TE A I HI 9@ ¢ b SAfufha 8.49 #
e vl 5@ 9 foran oeh 59 SffaiisH ot
it B TS g T T fa SRR sy
T ?, Fifr e T ¢ o wgeidy waitues fagg
BT I B h HRUT YFICHe SR TR
TR &l Y Wkl |

THHT A9 A8 g TR Belerl H wefeiida
STHAMAIGA Jgfa &l <91 Fehd

3ITTEIUT 8.5

T 9 eH W TS SEHEued Y9t e
T ST 2

ClO, ClO,, CIO; Tl ClO,

39 |t wiehs 1 erfafwad off fafeg, st
AT ST B

&

FANHA oh ST SRS P H ClO,
ST A&l S, FAifeh g SATeRAraAraH |
FANA STIN IoaAR SATFARIOT AT +7 H
Iufkerd 81 919 A SATRIITAEAT 1 STHHTIT

sAfuferad 59 yHR g

+1 -1 +b
3ClO - 2CI + ClO;

+3 -1 +5
6clo, h cr + 2cio;

+5 =l +7
4ClI0; — CI +3ClO;

A fomm

33TEIUT 8.6

frfafaa eroem=a sifufwaet &t avfiga
SHifSTT -

(%) Ny (g +Oz(8) »2NO (g

(@) 2Pb(NOs),(s) — 2PbO(s) + 2 NO, (g)
+ 0O, (g)

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

&

sfafsan ‘o' 1 AT EfE SeEEs awl
o G R Sl 1 TE WA Stfufmar
I | St ‘! H e AEee d W
Y orufed gl @1 safew @ eifafwan Wi
e Soft § enfiepd hed €1 sfafswman ‘v’ |
S § Suftd BESH 1 faRrdy gEeRe
P §N B o Horesy SEEEeSH 119 S dl
B SEfey 38 ‘fereena atffsran’ sed €1 sttt
“F' § NO, (+4 3T%qT) &1 NO, (+3 3Taer)
T NO; (+5 3TE) ¥ STEHEUEH el
Y I8 AMIRAT STHHMMEGT U=
rfuferan 21

IETEATT 8.7
Frefafeaa fafead oer €1 ¥ &1 gt §7
Pbs0, + 8HCI — 3PbCl, + Cl, + 4H,O T

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

A
= ¥ Pb,0,,2 A@ PbO T2 1 Al PbO,

1 THHHRWIEG fAgo 21 Pbo, § W I
HATFARTOT STeEA +4 B, S PbO | o w1
T STTRAIRIUT ST +2 §1 PbO, 39 TR
SfeRfiSe (Terdienur o &9 H) i wifq Afafsman
T Fehal 21 SEY HCl & FANES 3FH
FARH ¥ tferiiehd Y Tehdl 21 89 I8t =M
o e =ifeq f PbO Twh & SieEs Bl
gafay tfafsman—
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Pb30, + 8HCI — 3PbCl, + Cl, + 4H,0 <fh HNO, ¥ Tsh ISR §, 37d: PbO,
H A H e B €S- T HNO, % 9 2F Al sFe-a Sifufean &
?;‘;g_*;g;ﬁ 2P ')°C12 +2H,0 2PbO + 4HNO; — 2Pb(NOs), + 2H,0
+4 -1 +2 0 39 sfafsean 4 PbO, H HNO, & Ui
PbO, + 4HCI — PbCl, + Cl, +2H,0 fafsssaar HCI 9 8F areft sAfafen | o7
(3Tq=aT=E srfafsman) 2t 2
Tr=TeTeh  STTaiteRTuT-T&r  faremars

Fh-Fdt T FB W A N fen E, T R @ 0w B Aewm-wen e @ 8l sseand C,0,
(el FEA H AR-FEN 4/3 B) Bri0p (SRl WA 1 FFFU-EE 16/3 ) 9 Na,S,0, (V& TeHt
F ARG 5/2 )l

T T I R fr e sidew-gen wied TR, #fE e &1 Seds/emia ik T
2 Tk aE § e sede s I TRt W1 © dw @) eieie-gens & died @ oad S
Yol ¥ A Ea € R e qw, fmm e e s B R, Sem-Se e e § Sue
21 C40,, Br,0, @1 S,07 wivis &1 e § fetates il fed g
(T FEFES) C,0, F HEA B-

+2 0 +2
0=C=C*=C=0
O o)
| N walle w67
Br,0, (IE@MisaRIEe) &1 W& &- O=Br —Br—Br=0
o’ | o
o)
o) o)
’ _ ks o, o [ls _
S,07 (371 omie) # W B- o—ﬁ—s— —ﬁ—o
o)

vo% wiivie & aufed T SH o o o wHmE ot s seen wuia g Ed %y
a6 C0, ¥ § FE w42 SR soen ¥ e e v e o § ¥ o e eled we
4/3 % T%a ¥ fFR S I FEA L ARR-GE 42 T S A FEA # YF § w JER Broo, ¥
fFm o I TEF S H S SR +6 € ad1 A9 o S W] & SHFER Sl +4 2
T IR fR Sigd Ten 16/3 TEEA ¥ [ 2 W TR ¥ weig 5,00 H R A qH ok +5 s
S 9o A9 A G Fewt WA YA S g1 GR UeWR W]l SER-HE &1 sfd 5/2 B,
afF aEd H GE Wewt WHY] Bl SFNET-GE FA: +5,0,0 9 +5 2

TH WK B4 TE Y R GHd € o T SR Sl i BH WEMEl W ol Wiy qu aredfeehdl
ST W W W W B ¥ sk afafed wa o 7 fae fem o %1 faee s
g @, df e wWg o dfe fF 78 dhae olimd s seeen 21 add § @ wivie fow d @
fes UiE iFiFw s § (W hed WET g IWE W Fhdt €)1 Fe,0, Mn,0, Pb0, FB A W
At € 9 fag s € A T ug A freers s B £l 0, w08 ot faerrs e
R W WA B qE wE: +0 w0 2
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8.3.2 TU=EII=T TTUTehIAT Rl FeeT

ST SAfafwaneti o Sqer o faw < fafust @
YA BT B TR 9@ Uk faty AUEmEE H1
ARG | URedd W oeHia © 9 g
fafe o stoeera=m sifaferan =1 <1 9 | favwe e
S B—Weh W SRR qe SO W q=eE| <Al €
fafuest 1 geer € qen sfF-faem oot sesEr
SR AN Hl B
(R ) StfadteRtuT-geET fafy
31 Afaferaneil skt wifa s eTa=e sifufsmansit
& fau off fopar o w1 o9 9 9t qen 994 o
TR} o YA TG B AU 37 &I G SHeFehul-e
fafer &t 70 W w2

1 : 9eft srfepmant qen 3R & el o fafau)

2 : Afuforan o T+t el o TRETgeT W faeEet
39 TRETET 1 TEEn, TSt stfade-gen |
fRed e @ 2l
g 3 : TS TLAIY] 1 R 3T0]/ ST i ST 0=
e g gig a1 g/ i UM Fifere) AfE ST qHEar
T 1, d SUYH FeA ¥ TN HifSe, qif I TEE §
SE (A saeRt o for < el sToefad € @ ® den
O IS i el B @l ¢ A1 el 8 @ R,
a TufET & $9 T F9 Tgdg B 9 @ SAfuwReh!
qM SRl o g H e ® A1 stierdiR-gEAnd diw
TR 9 fauifa 7 #1 2
Ug 4 : I8 o Hfv=Ea W o for ik ifufsran siefa
HreA B @ ], 9 He 91 OH- 318 S9ge T R
Sifgu, aifeh ARTHRET q SRS T FeT ST TR
Bl afg stfafswan sreia e & |o= gt €, o H
ST 1 SYAN SHifST| afs &RF "ead 81, @ OH-
A 1 STINT HifSd|
Ug 5 : AMTHR] a1 IURI H STA-3T0] FSH, FSTeh
Y M IR BEISH WS i T&N T THE JHET|
3T SATRISH o TRAT[ST 1 W& 1 o Sir= Hifu)
I el den 3SRl H (A R)  SATRASH
TS w1 GEN TH q9H €, d g e
ST Sfafwan e 2

3TN, BH F® ISRN Sl T § T g1 i
TR

A fomm

IETEIUT 8.8
WAREH EEFHE (VI), K,Cr,0, &I Hifead
Geh1ge, Na,SO, ¥ 3Tfid wesm | shifaad
(I11) 3T T Ghe A <4 oIl e 3afeh
aAfferan fafaw)
&

1 : FIfafEHa 1 e 39 THER 8-
Cr2O72 (aq) + 5032_(aq) - Cr3+(aq) + SOZ_

(aq)
Ug 2 : Cr T S i Al u-qe fafau—
+6 +4— 3+ +6—
Cr203_ (aq) + SO? (aq) = Cr (aq) + SOi_

(aq)
Ig 39 9 K1 GOk T [ SEHMES A
SierdiehTar a1 HohTse 7o TIaaF ol
g 3 : SdH-genel w1 gfg A g w1
TUMT HIFSTT d % Teh THH 80—
+6 +4 +3
Cr,0,> (ag) + 3503 (aq) — 2Cr’* (aq) +
+6

3S0; (aq)
4 : FHifw I8 Afferen rellg wegw o
Ho= 81 @I ® 991 SFl SR % Al 61 a9

T TOE T T Tl S 3R 8HT Wifey,
foeg et 3TewT T 99 7l S|
Cr,0. (ag) + 350 (ag)+ 8H — 2Cr3*(aq)
+ 35S0, _(aq)
UE 5 : 3id H BIGH TSN I UM ﬁfs\m
Hafera sToave=a sAfuaferan o e o fag
TE SR IUGH HE& H T o S (A
4H,0) I Sifgu—
Cr,0. (aq) + 350, (ag)+ 8H" (aq) —
2Cr™ (aq) + 350, (aq) +4H,0 (I
IETEIUT 8.9
i HemH ¥ WHTHE A SS9
Hfera smafrer sAfaferan gt fafeu)
&'
1 : ST T G 3H YR G B
MnO,(aq) + Br (ag) » MnO,(s) + BrO; (aq)
UE 2 : Mn 9 Br &I Al u-qe fafau|

+7 -1 +4 +5
MnO,(aq) + Br (ag) »>MnO, (s) + BrOs (aq)



== ifafmand

Ig TH 9 K1 GOk ¢ fh WA A
RN & T SHEE 3E AT B
g 3 : FHiEw-HEn ¥ gig 3R g™ &
MU HITST qel g 3R B S TH HHH
TET
+7 -1 +4 +5
2MnO,4(aq)+Br (aq) — 2MnO,(s)+BrOs(aq)
US 4 : Fifeh fuferan g weem | 9o &l
@ © a1 SR SEY Th FHE Tl ¢, shfn
AAMH AEY Th TAE T9H & faw <€ iR
20H 3T¥H Sifgu—
2MnO, (aq) + Br (aq) — 2MnO,(s) +
BrO;(aq) + 20H (aq)
Ug 5 : 31d H SIS WA 1 UM HifST
ol A AR YA TN H S-S (A
T H,0 317) i Sifey, fSe dgfaa sto=ram==
srfafewan yr & Se—
2MnOj,(aq) + Br (aqg) + H,O(l) = 2MnO,(s)
+ BrOs; (aq) + 20H (aq)

(@) 3rg-arfiaferar fafy
zg fafu g < rg-rfufwanet =+ ste-stem
Gaferd W € a1 o W A ] Sieh gferd
s 9 L 2

e ofifey fF B9 Fe?* 39 W Fed* 3P o
TEHHS  APA  (Cr,0,)> g F=AF HegH
SR Afafwan wo= w €, S cr,02
A T Cré+ 3P W S9=EA el 8l 39 oy
7 frefafad #ed Sen 2

Ug 1 : AGAd GHHRI T TS &9 § faf@ae-
Fez+(aq) + CrZO? (aq) — Fe*' (aq) + Cr3+(aq)
(8.50)
UE 2 : 3H THIHIU I q AG-AIfhaet | favem
[._
SR 3G : Fe® (aq) > Fe’'laq)  (8.51)
AT IS ¢ Cro,0- (agq) —» Crilag) (8.52)

Ug 3 : YAF g-AfafeRan & O du HH sifafiem
gl WAV w1 Ggfad wifeel oTg-stfafea o
srfafted wampst wi dqfed e & faw cret i 2
T TN A €| SR e1g - ATAlHA Fe W]
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fau vt € wgferd 2
Cr,07(aq) = 2 Cr’'(aq) (8.53)
U 4 : 3T WY § U garel 3T -SAfafhan
H O U] % G o fefy H,O d¢1 H W] o
gqem o faw H* sifew) 39 YR g8 frefafed
srfferan fyerdt 8—
Crzog_ (aq) + 14H" (aq) - 2 Cr3+(aq] + 7H,0 (1)
(8.54)
g 5 : Tg-Afafsmansti | eant & HqeH o fau
Sorde Siteul 3T AG-ATafshanetl H goraredl i
T Uk STl W o T STeveh iR R T i A
T 1 SYIH T W IO ST ST h Hferd
HIA U AR i R 39 IHhR fored -
(8.55)
IS YA STg-SAfafshan &t A SR 12 A
AT €, 6 AR Wi I B
Cr20727 (aq) + 14H" (aq) + 6e — 2Cr3+(aq) +
7H,0 (1) (8.56)
A eTg-Afufemanstt ® soigeial it W wue I e
o foau st sTg-s1fufsran &t 6 9 Ton *eh
70 YR T B
6Fe* (ag) » 6Fe*" (aq) + 6e” (8.57)
g 6 : IM sTg-sifufsranes 1 Sied W wW ol
rfaferan 9 hed € 9 <A SR o Selee R
F 3 B
6Fe”"(ag) + Cr,O> (aq) + 14H'(aq) » 6 Fe’'(aq) +
2Cr *(aq) + 7H,0(l) (8.58)
Ug 7 : WA wifve fF gl 6 I SR
TRATIST h1 GEAT A1 AT T €| e A qdierr
el & o wefientor o wRATOEti i HE qen STe
1 gl e G 2l
g e H rfufsran & wed @ SH TR
Tferd witY, S et W | hid €1 a" |
YHIRTOT ok AT AR H* 3T 1 G o SeR OH-
Sirg GfSTy) SeT H* 991 OH- THIeRl T 31 91y &,
el <Al 1 Siigt H,0 fora sy

Fe’ (aq) — Fe®(aq) +e
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SETEIUT 8.10
WHTE (VI 3TPF &RKE Aegg | eiaies
AR, I SMfvash STEEN 1, 9o H (IV)
HFAEE (MnO,) H Sfdidd Hial g1 =d
ST AR Rl I ael Hferd STt
sAfaferan fafau)

&
Ug 1 : el W gl GHiho fored B
MnO, (aq) + I (aq) = MnOy(s) + Iy(s)
g 2 : 9 rg-sifufmEd T wehR B

-1 0
ATRIRTOT 3T - Afafeman I'agg — I(s)

+7 +4

T 315 3fafehan MnO,(aq) > MnO,(s)
U 3 : SRR - fafshan o [ 9] 1
Ter HH W g foed B-
21 (aq) = L (s)
Ug 4 : O WHY] o Iqad oh faT 9 3=
sAfaferan § T AR 2 el-219] Sied -
MnO; (aq) = MnO, (s) + 2 H,O (1)
H TV & Hqed o fot g9 a8 3R ¥R HY
P g 2 B
MnO, (aq) + 4 H" (aq) — MnO,(s) + 2H,0 (1)
FHifer Afaferan e AreAm § gt ®, @iy
4H" o foTT HHieRTor o 3AT 3R 89 40H SIS
W R
MnOy, (aq) + 4H" (aq) + 40H (aq) —
MnO;, (s) + 2 H,O() + 40H (aq)
H" 3TFA qe OH 3T ok 41 %l H,0 | s{er
T GROTHT HHiehoT & Tu—
MnOy; (aq) + 2H,0 (I) - MnO;, (s) + 4 OH (aq)
92 5 : 34 9§ H BH <M Ag-AtAfmAe o
STERT T e 9E T fafe gr1 w2
21 (aq) > I, (s) + 2e”
MnO,(aq) + 2H,0(1) + 3e” — MnO,(s)

+40H (aq)
STl I WA TH HEF oM o fag

A fomm

SRRl Tg-Afaferan &1 3 9 q 7=
a1g-rfufenan =1 2 ¥ on & B
61 (aq) — 31, (s) + 6e"
2 MnO, (aq) + 4H,0 (1) +6e" — 2MnO,(s)

+ 80H  (aq)
g 6 : T A5 AR i SAIgh AT AR
% TASRMl i FRE HE W I8 GHHIO qId
Bl 28—
6l (aq) + 2MnO,(aq) + 4H,O(1) — 3ly(s) +
2MnO,(s) +8 OH (aq)
ug 7 : Afqw HeneE <eiar € R S iR %
TRHTIST hi T T STERT 1 3t T HHIRI
Taferd 21

8.3.3 ITU=ANU=IH AHPAfHATN W e
STTHATUA

ST Tehra H &9 UHT 1A fafy o dueh | 31

¢, o w foerm &1 Yeerar pH Hageie HqY=h

1 JIN H TR fIo@E 9 760 w1 € 9EE w9 Y

A= Tehm & ST fafer S7arg < wehdtl €,

o sToeRiTe Holesiial |y 1 YA Y

feRe/eiadids #1 Yoo @@ w1 ST Gehdl 2l

ATeRT=E SHTT | ggEsh k1 A fFrefataa

3erE g Frefua fean e 2—

() I AR (S @ fHe et T
SR-RETE @ MnO; ) WEgEF (Self indi-
cator) 1 Wit s &l 1 5& (=T (Fe2*
A C,02 ) & Afaw A stferdid &1 gt &, a@
99 Afeg W Bl €1 MnO; ST i Figal
10° mol dm= (10 mol L) T FH e W o
TS T H g TR ok Red 21 gEd
geafag W W1 =M 9 Afaefia e S 2, sef
STUETh QAT SRR STIT el THAHH 0T
fafa o HER ¥9= =61 ¥ e 2

(ii) ST MnO; o STHITA § €Idl €, 7 61 hig T
Red wd: e g ®, af t oft gee ®, S
STAEF o SATH 9N o SN & S W W=
HAferfiepd Bieht TR &1 § W-Tiad= i 2l
THHT HaaH ST Cr,02 FNI f&an e 7, i
T g TEl €, wifeh qeaieg o o1E e Sl




== ifafmand

THH ga® i SRd hich T8 el ¥ T_H
T 81 9 YR T8 TG h1 gueh Brell B
(iii) T o Tafe «ff Sucrey B, S U=k SR WE

off 31 SHHT TN el A AIFRH] qeh Hifia

2, S I SR FI AR T TR § ST

& IR -

2Cu**(aq) + 41 (aq) - Cu,l,(s) + I,(aq) (8.59)

=9 fafy &1 MUR AEEH &1 =E % 9y T80
el T ST 91 TS i Ak AET 9 foww
sifafwan §, S sTo=di= sifufwan o 2

L(ag) + 2 S,0: (aqg)—2I (aqg) + S,0,> (aq) (8.60)
Zafd 1, 9t ¥ sferei 8, KI & fae o KI, &
®y ¥ foer 21
HAfg H W TAH TEEE S E 9
iR T & 2
8.3.4 3TRATRIUT RO hHl HHTT
ST foe= | 9 98 S[ 7Y ¥ TR Su=e
fafemil =1 forerr THAER eiar e 21 T w1 98
0 1t W 2| e e T Ul ek ST
TS5 & ifafRan o Hers T (TH A1 Afuew) o6
TR 2R TAFRH T H B o ®Y H ql I=IH
ISfd 1 3o SMeE-gfs & ®9 H @1 @l

8.4 ITU=Ag= TRITRATT qer
THGEIS Wehd

A 5T 1 B HI HIR Towhe & faaa & gard, df
arfaferar (8.15) o SHUR Td W @ <a1 21 59
e Afufhan o SR e ° iR W seigeH
% Yegel TR0 gR1 T51eh a1 Siardishor fores o1
o &9 W Bl © A1 hI S 1 STTEI HIR g
o &9 W gIal 1 39 Afafeman o SO o1 Seasid gl €|
Affeman o1 o g il § qReifdd e Sl €1 $&eh
foTu TR Tethe foerae | e o1g 1 geaehior sa
YT € Sl &1 §H IR Hothe el i Th sl
T W §, FI H1 9 A T H) 390 S 2 &1 Th
TR e ¥ f7eh gethe Hiet Srerd & aon e 5 5
1 Uil 39 STerd B TRt oft sfteht o whig oft stfufwan
T Tt e S SRt | erg 3R SEeh oo ok S
o YRS R Tk & WEH o u=iag 3R stferdiehd
®Y Teh 91 SUFErd B4 B ¥ STU=EA e Aol
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g faferansti o Sufterd Tl o1 gl 81 stferdienton
qer eo=ee srfufewmanstt o am o @ U=l o siadiga
Tl AU el i Teh T Iurefd ¥ i I
w1 gRfd W 2

Y SAfdhd TWEY H YA WE F Th
et T a1 TRt @1 gR geeR R S W g,
S ST (S-2W/HA) T A 7| S
fo, 58 yam 9 < Ele JH H Zn®/Zn qAq
Cu®*/Cu SN < T €1 <A H SR ey i
A WEY ¥ YRS fod Sl 81 37 BH IO
Tehe Hid aTced dish? hi ToToh Tothe =il aTcl Sieht
% 99 W@d ¢ (fas 8.3)1 < stehdl o Hiel ol
TEU-G G e T (AA-VG U STl B TH
el 2, foras drefyem FiNEe W1 smifEy TEee %
el ol T WR-UR' o T Seresh? U el
T REHL A IS FEH St & | ©)1 3 A
el 1 fam1 Teh-T®R ¥ foaT g deq 99 95H
foran Smar 21 fS1eh qen Siw &1 ol i T qen
e & WEeM gR o1g o qR § gl s 21 e
8.3 H Tyl T syawen & ‘efud Uel’ FEd 2 Sd
forg ‘ot (d]) feufa & &/n €, o forelt et |
1 off srfferan &t eidt 3R o1g o ar ¥ fo-om
yerfed =&l el 81 e 1 3T wd € ' UM

S
ﬁgﬂmh
EGERE I A
5 L
|l
J| U
g — J \\§ J

Zn—»Zn""+ 2e” Cu* +2e —» Cu

fora 8.3 Sfgar 9et &t ST TS W Zn 3 STaRAaHoT
T 391 ST aEdl IRYY @ Hele ek vgud
g1 9 & X P IRTY FIU-dq & qeFH G
Sl & TRy R G4 g @1 &4 T
fagq-gare @1 faon goiaeil & Jag &1 e &
feradia &1
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l. Zn ¥ Cu? T Siael o1 TAMGRI Yd&l &9
Y 9 g A TSI HI S a6 ifcdsh R
TR 1 7, S R g foRd- o | e % ®9
o ggrtan T B

2. Wk s H 1@ Hiet ¥ S SRt o Sl i 3R
TAAU-TY o HEAH | ST oh ANTEA gR g
yenfed Bl 21 B9 S @ fob i 3R s w1

A fomm

el {52 ‘o’ ed ®, o fawa 1 ofat B
W & TRE-aR 1 YeE w9 2
% Soieeie o fa9d @ ‘soieie faweE’ wEd 2l
IfE Tetaere Afafsran o 9M o are |eft wiefs &t
THE disd @ (IR Toeee sfufea ® #E fm
frererdt 8, A 39 T aefHed™ <@ W e Fifen)
qenr AfIfsha 298K W &It Bl, T Tieh Solaeie W

arfetent 8.1 298 K W UMk Sl favd-armam
AP el Tl o &Y W a9l Sl %ol o ®9 § STk ©: 19 1 31 I g 9 s g S T B

sIffshan (ATafid WEI +ne” — ATAId TEI) E°/V
F,(g) + 2e — 2F 2.87
Co® + e — Co** 1.81
H,O, + 2H* + 2e- — 2H,0 1.78
MnO, + 8H* + be" — Mn?* + 4H,0 1.51
Au’® + 3e” — Au(s) 1.40
Cly(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* + 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
Agt + e — Ag(s) 0.80
iy Fe3* + e — Fe2+ T 0.77
% 0,(g) + 2H" + 2¢ — H,0, % 0.68
- I,(s) + 2e- — 2T 0.54
5 Cu' + e — Cul(s) E 0.52
15 Cu®t + 2¢e — Cul(s) 46 0.34
AgCl(s) + e — Ag(s) + Cl- 0.22
AgBr(s) + e — Ag(s) + Br- 0.10
2H* + 2e" — H,(g) 0.00
) Pb?* + 2e- — Pb(s) -0.13
Sn?t + 2e” — Sn(s) -0.14
Ni%* + 2¢e — Ni(s) -0.25
Fe?t + 2e- — Fe(s) -0.44
Cr3+ + 3e- — Cr(s) -0.74
n* + 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. o E° 1 31ef 9% € fF TS g HY/H, %1 o 3 J9dt SToar 8
2. ¥ E° 1 o1 g € fR Yef g HY/H, F1 qo 3 gaa S92




== ifafmand

fave i A SoreRrs fawea wed € 9 o
3R, TESNH &1 AHE Toiaie favd 0.00 dice
B 21 Y seaRiE sfufEmen & fog seere fava
ST HF Wiohd TR Sl SATeigha/3Ta=tad sTaeel
1 miferss ygfa &1 A9 B E° % FUMHS eF H
ad ¢ f& T W H/H, BT qom § sfusw
SIfeRISIedl ST 81 e E° o1 31 7@ ¢ T
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H*/H, & qo § Tk 90 0=es ¢ OFE
TR fawe sgd mewyol 21 39 e wgd o Tl
ST SR off et €1 e I g oS
Afufmee (so=em Afafman) o uHE soeRs
fage & oM arfas 8.1 # U MU B soeRE
arfafmanel aen Hell oF I’ § 21 e forar 9 a1y
3Tt el § q_H|

9T

SAfafwanst 1 Tk eyl ot sTaeETeE sifafmar €, fE SifeRiteRTuT de STUeEE WY-TY E T
39 18 § I YhR 1 HehoqaTd foedr | & T ¢—Teufaftad (Classical), SHieie q SHeRehu-HE&|
T HehoUmIetl oh SMUR W R, I, AFihie (IMRSe ) qon sv=ms (Reae) =i
HHE T | WA o st siferdiento-geA s fuitor feman e 21 3 S SiTereRtuT-|EAT qen
AT T Tafrat == sfufmaet & i foren o Suant €1 sraeaa=a sifafwanst =i
IR ot # faferd feman o @—ant, srawren, fawemes qen | Reiert 9o o Soieeis WehH &1
IR i T&qd feman 1 21 Yt sifufwansti 1 geiaeie sifuffmaret qen 9l o stemeq H oA

YA B 2

A

8.1 Tr=fafas wivis o g Y@ifehd awa &1 AT o-g&n &1 fuiRor #ifs—

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

(¥) Ccao, () NaBH,

(M) H,P,0,

(®) H,8,0,

(%) K,MnO,
(1) KAI(SO,),.12 H,0

82  Trefafed ifirerl o Y@ifera el 1 Srdeu-Hen 1 © 91 37 IR S 379 Y 9

FW &7

(%) KI, (@) H,S,0, (1) Fe,O, (¥) CH,CH,OH (¥) CH, COOH
83 Trefafad sifufsmanst &1 sta=aia=a sifafEmaieti & €9 § sifae enfud & o1 599 Fi—

(%) CuOf(s) + Hy(g) — Culs) + H,0(g)

(@) Fe,O4s) +3CO(g) — 2Fe(s) + 3CO,(g)
(7)) 4BCl,(g) + 3LiAlH,(s) — 2B,H,(g) + 3LiCl(s) + 3 AICI, (s)

(%) 2K(s) + F,lg — 2K'F (s)

(¥) 4 NH,(g) + 5 O,(g) — 4NO(g) + 6H,0(g)
84 TN o @ arfuleman ek Te qieEdd o 8—

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

TH AT o1 ST=ET=E it Tt it
85 H,SO,, Cr,0° @2 NO; ¥ TeW, Hiftrd qe Aeeis ohi STardhIv-FeA 1 UM FIfU)
i & 3 ARl i HCEAT TR qe1 $EH S (Fallacy) o1 STteRion i)
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8.6

8.7

8.8

89

8.10

811

812

813

8.14

freAfafea e & g3 fafan—

(%) WL (1) FNES (@) fra (11) ghe
(m  f (V) stfeEe (%) ofermm (1) gehe
() oA (1) ¥ehe (F) wifem (1) stiEe

37 il 1 G dAR RIS, T HrE — 4 W +4 q i A RS —3 W +5 Tk i

SRR Sfeeen Bt 2

a7t rfufsraneti o o SEeIIES e SR ARSI Rey qol STIerdsh—aHi

& w0 e d ©, Safeh S e ik 3T ehael SATRiTehTe oF & § &l 2

=7 srfafemansti =t fEu—

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

(@) 0,g +H,0,() — H,0() + 20,(g)

Targy for 3 Frefefea g0 9 fae s sfaa == 22

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

(@) 0, + H,0,(0) — H,0() + 0,(g) + O,(g)

SRS T STAfswaed (%) qon (@) o o &1 fafe gemu)

AgF, T Jifeer Aifiteh 21 afk 78 o7 S, @ 7% AfTeh T Af afsrmmel SaiEes F

T T g1 N ?

‘ot off U SifeRiTeRRE qe ST o s SRR TS S S €, qe ST % ST

o FrreTar atferdientor afereen w1 AifiTeh e Hfeiehieh o aTfue § Seuat Sferdientor afereer

1 AT S 21’ T TeRied 1 SfiTecd A ISl TR e

T U T STIpCIdl i ohd T ?

(/) Tafy e qrefiem wHTHE qen sl qrefiem T —gHl € e e €1 e
off ofefe @ Az A oM o Tl eH Toshlgicsh dRf¥EM WHTHE &1 ¥am
ATeriehTeh oh ®0 H o i €7 38 Affeman o Ty Hafera sroeE e g
ity

(@) FARESTH S ATk § 9% Gorgieh 37l SeM W g e 74 areft HCl 79
W e, Wg A e § simge Sutterd €, o ed s i el oY e et
8,

frafafea sifafeaet o i, stafa, iR qon o= usref qe=nfu—

(®) 2AgBr (s) + CH,O,(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(1)

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

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

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

frAfafea aifufermet § tw g Tas aribethe, STEEH qo SHF ¥ Tel- 371 YhR

Y srffsman w0 ot 82

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

S,02(aq) + 2Br,(l) + 5 H,0() — 250> (aq) + 4Br (aq) + 10H"(aq)

A fomm
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815

816

817

8.18

819

8.20

8.21

822

823

8.24

aifafsman 30 g fag HITT fof Reiiorl & Teaiiia 9 siieiishih qo eEeaiern A §
TESIAEES Tl IS FATAEF B
Frreferfea sifvfeman o= e 8—
Xeog_ (aq) + 2F (aq) + 6H'(aq) — XeO,(g)+ F,(g) + 3H,0()
FfTR Na,XeO, (a1 TH 9 XeO, ¥) o a1 H 319 3@ aifafsean & o sk e
T &7
frfafaa sifafswmanst o
(%) H,PO,(aq) + 4 AgNO,(aq) + 2 H,0() — H,PO,(aq) + 4Ag(s) + 4HNO,(aq)
(@) H,PO,(aq) + 2CuSO,(aq) + 2 H,0() - H,PO,(aq) + 2Cu(s) + H,SO,(aq)
() C,H,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) — FE ufadd =i
T AAfafwanst @ Agr 901 Cu” & =79eR o famg ® et famfem
3 e fafy grr frefafed tetam sifufwmanstt 1 wqfera wifse —
(#) MnO, (ag) +I (aq) > MnO, (s) + L(s) (&= HreEm)
(@) MnO, (ag) + SO, (g — Mn”" (aq) + HSO, (aq)(swiia Heam)
() H,0, (aq) + Fe* (ag) — Fe™ (ag) + H,0 () (eT=fa Areae)
(F) Cr,07 + SO,@ — Cr’” (aq) '+ S0O,” (aq) (3T=Aa ArEAw)
frafafea sfafsransti & RN &l STEA. SoeeM qo Sfadme-gen fafy (&
e §) gRI HYerd FHITT qem ITH SRR SR STTARIRT FT TEAH BT
(%) 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'
frefafea sifafswan 4 a9 i o geAd o T gead e
(CN),(g) + 20H (ag) — CN (aq) + CNO (aq) + H,00)
Mn?®* 1 foer & steert g & qe SRHaeE 510 Mn2*, MnO, 3iR H' 31 21 2|
39 Afaferan o o wgfaa smafTe adie fafan—
Cs, Ne, I, o1 F ¥ T8 T &1 989 &ifwT, S
() HaA FUS AT Feree T Hel 2l
(@) eheel YT SRl STaeen e i B
() RO A SIS S SR ST Wi w2
() A HUTeHsh 3R A € U SRR e Y i 2l
Sl o YRl W FARE i YEN H o S €1 a1 SAfshdl el Bl 2l
TohieRAEE U el ik 39 SIfeshdl 1 R a1 S 21 S § e 9l 3™
Y= qfiedd o fore dqfera wwtet fafam)
TE g W € T eTed gnoil 1 weEa 9§ et g o s difse—
(%) wHofad stegsti oF W JARY, S STHHEAEE ®i sTfafshan Y e Tehdt @i
(@) fF=T 9 o1gedi o M FqEy, S STHHEaT stfafwan yefi w gendt @i
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8.25

8.26

8.27

2.28

2.29

830

fesh e fmfor 1 SireaTes fafe o wem U o STt 9 o SfierdiST 9 gy Sifeiienon
Y e SeaEes T 991 Saarsd s=dt 21 10.0 U9 STEEn 991 20.00 U9 Afefs= g/
i ATFATEE 1 fehal STferehan AT W & Hehell ©2

ARl 8.1 ¥ fRU U A faval i Ferd ¥ A H ameT fR # 3 SIfeRRel o o
A Fva 22

(%) Fe® aaq1 I(aq)

(@) Ag' a@ Culs)

(71)  Fe®(aq) 921 Br(aq)

(&)  Ag(s) T Fe’*(aq)

(¥) Br,(aq) T Fe**

frafafed & @y & foR[-veed ¥ W Sl o A1 SRt

(%) ToeR seaie o WY AgNO, 1 Sefrd faere

(@) wife geiaEie o Wd AgNO, &1 S faere

(M) wifeTm TeiaEie o @Y H,SO, 1 a7 faeem

() wifeTm seideie o W CuCl, &1 S foea

frafafaa argsti =1 3ok vl o faeed ¥ o fowemds &t awar & %9 ° fafee—
Al, Cu, Fe, Mg a1 Zn

= fu T A soiaeie faval oh STHIR W H1gstl ohi SHeh! Jgdl STU=eh &T9dl o % |
fafan—

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

Hg?*/Hg = 0.79V

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

39 et det i Tafa sy, foed feafataa sifafman e 8-

Zn(s) + 2Ag*(aq) »> Zn?*(aq) + 2Ag(s)

&9 warey foh—

() A W SARIE U G B?

(@) o ¥ fogqum & aes S 2?2

(M) Y% Toee R & el sifafwand = &2

A fomm



