:
e rfufemant

REDOX REACTIONS

ELE

Y Thh o 1T o 915 3T—

SATIA qAT SR ER B ot
Aq=Eg=d Afafwanst o ot i
WWW;

ATFETHRIOT, AI=gq (AR T),
SRR o1 Aoard (Rewe)
! R T TR
TAT-TAMIAR0T gRT STU=Aa=y
aAfferansti st fomanfafyr st =amen
TR,

IifiTeh! § qal T SRR -GE o
SR W SFIh e a1 AI=eh bl
TEAM T Tohl;
CrrpieepiicitiEpiciicaienicre
AN, TqEeA, foeay T8 STHAaa
sifafsransti o 9 § & Fondl;
fafa= sTI=maeR] qen Siferdteheh! o
T H T TR0 Y "o
AR HIHLOT ol (i) SATRITHTT-
T qAT (i) TS -Afafwar =
-3 faftal g/ Tgfea &
TR,

soiaeie fafy (Yshm) o1 Terma 9
ATEIT= et &1 sTaumon
i TG TR

Ueheh 8

STET STFAFUT &, 9T Gad U=raT giar &1 [T FA1T Ta=raa=iT
Al S IEITT HT AT 8

fafer= erell 1 qen R =il § 37k afRedy S sTed TrEA
I el 21 3 e T sifafswaneti g e €1 eraee=e
AffHaTd Tk Tk HeqUl WE B oWE wifaw e Sifaw
e SrTeETE Sl § Hefua €1 3R s Aty
fomm, St fomm, sfenfie &=, engfmion &= qon Sfv famm &=
o Bl 1 37h1 HEwd 39 S 4 W ® T gaeh wam frfatea
&3l o o ifafwanett |, S—se], ACE qe AT
&l | 3T YR o oA o 9o § el U i o forg; fagg
TEER TRAl ST H; oifd fRamfial urgeti qen etenqgsti o
feeptor, eTq-GerRo, TEEts A (SE—FaE e Hies
Hrer) o fofor & qen ek e tieh SefE & wer | e €l
3TSThel BTSSIH THaefaar (59 gEgioM &1 3TN 69 o &9
H) den ol Tiog SR aareoft fawai # st eroemiv=s sifufwand
fe@dt 2

8.1 Tu==Uwd TFafehamd

o Y H ATFHIERTUT I3 T JINT ol qefr ATkl oh Stferdior
Y HA ok faIT ST o1 aRgHeSd H TR 20 e SEsiiesT
1 SYEATT o RO ogd ¥ v SE HAN L o €1 T HRO
2 fF geel W a7 W w9 9 SfeEe w9 W @ 9 S 2
SRR 0T 1 38 Hifia qRwm o6 sidta fefaraa sfafsmanst
1 AT ST Hehell B—

2Mg(s) + O,(g) — 2MgO (s)
S(s) +0y(8) — SO, (g)

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

Ife v 9 oW, q Al 8.3 W wem o
TIZeSH o T T SIS 31 T §1 T TR
o1 WRoT Tielt T gTegom o ke &l ‘ sttt
el S| 36 YhR SRR T8 i forga hien aeed
Y TS o et @ ot sifedie’ wEd 7
Frefafaa sifafsran o off eegem o1 Fshem e
T ST B
2 H,S(g) + O, (8) > 2 S (s) + 2 H,O () (8.4)

WA o 9§ SH-od 9fg gE, du-ag
39 Afafsranedt, i 8.1 9 8.4 1 wifd AaSH o
AT 3 ROl qeell o1 HHE Bl §, Hi o
* SfferdieRTT’ e | AT ol SR i,
IR den Gewl g1 F=fafaa sifufseanst o g
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 eAfufsrand efierdientor arfufeman
g § IMHA H R ERIEE 1 9Rka fomen f
o BIEGISH S 37 el avell oh TTohred i ot
‘ SfFRTOT’ Fed o 3T YR AfafRa—
2K,[Fe(CN)gl(aq)+ H,0; (aq) — 2K; [Fe(CN)gl(aq)

+ 2 KOH (aq)
1 ¥Afagdl aw K o FTehrad o &ror Carefiem
PUAEAES 1 SRR’ H8 Hehd B TR H
SAferdiehtor Ug &1 RHT 39 N B Tt uated
T STTaS/RUTTaEdl avd T WHTAIT a7
TSI/ SfeeIdt avd ol TRt SifaRiiaRToT
HEATT Bl

Tee! Terelt Aifier | Afereisi o fehrem sa==m
AT ST o, Afhl STTehel 3TI=PH 9% i foegd
Heeh I W SifafsH/Huifage aw o e &l

e fagm

1 BIES IS/ HATEgd! aYel oh WHERT i ST hed &
ST GRS o ATER frefataa sifufewa
ST=T WehH T SR -
2 HgO (s) 2> 2 Hg () + O, (g)
(T ATodrse | Siads a1 feenmd)
2 FeCl; (aq) + H, (g) > 2 FeCl, (aq) + 2 HCl(aq)
(8.9)
(fogmeht o FARIA 1 Hieh FaNEge | fTehm)
CH,=CH, (g) + H, (g) - H;C - CH; (g) (8.10)
(BTEEISTH 1 FM)
2HgCl, (aq) + SnCl, (aq) - Hg,Cl, (s)+SnCl, (aq)
(8.11)

(8.8)

(R FAREE I AM)

Fifer srfuferan 8.11 H LAuaiEe § A
U qY FAKH 1 AN 81 T §, TEfA Wie-Eny
Ve FAES o &Y § 36 AT ot 81 @1 2
SR |t srfaferanesi o1 eam | 3@ W iy € 3
A1 1 U B Sl © foh iferdientor qen sa=ee
T H-T T BN 21 T 3o e st
NERERIRiel

SMEXUT 8.1
T & T sifufmwet § wewitw fF e
SRR BT T © SR Fehgent STo=ra—
(i Hy,S (g) + Cl, (g) > 2 HCI (g) + S (s)
(ii) SFe;0, (s)+ (s) 8 Al (s) —»> 9 Fe (s)

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

&

() H,S I w0 31 @I €, ik eegor
Y ST A AR ol WA B @R A
YA T SRS i Hed o fTshmd
Bl @1 B TESISH oh HAM o HROT A
1 ST B @I &

(i) RIS oF FIM oF HROT TGHIIH T
HATeRETeRoT 81 W81 B SHlerdisT o b oh
FHRV B Bk SRS (Fe,0,) 1 ST
& @I R
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(iii) TRITRUI T STAIEROT o HEEHgeeh ST
Y & 7 Frreepd Frenterd @ o Sifgam siferdiena
AT BIESIST ST el €|

sifaferan (i) <1 = I8 gafaq e T R,
qifer &9 STa==a=y ifafwaneti =i oTel ™e 9
gftefig o 9eh|

8.2 TR TMIaYuT Tfferamst
o ®U U == ttuferand
B0 I8 S ok © T Frefafea g sifufwanet o
1 @ ST a1 3Tfeh BTt aw o6 WA oh
FRO HifeaHw w1 SARAFT 8 W T; WA-HY
FAH, SRR q GeH &1 o7=7 ot 8 @ 2,
Fifr 3 awal @ eFfagd aw difeam &1 99 @
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 oMl o eMYR W difesd
FANEE, Tifeaq AfemEe don Gifedq dowrEe &H
st AfrRl o w9 ¥ fafgd €1 3= Na'Cl (s),
(Na"),0*(s) T (Na'), S* (s) & &9 § fora st
Sfea =g fogq sTemT 3= 8 oF SRU 8.12 °
8.14 % &1 Afufwaet =1 g9 o forg gehd &—

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

| A
2e” &I i«

2¢€ w1 spraq
| v

2Na(s) % + 0 (g — (Na), 0 (s)

(8.12)

2e” &I wi«

2¢ 1 /A

| -

2Na(s) + S(|s) — (Na), S (s)

2e” &I 9«

263

gfaen o feru St sifafswanett =1 <t ==on o
feran < weha 81 T H ot 1 R e g
A gogeHl 1 Wi =il #1 seid 9 ¥ difedm
FANTES o GaaH 1 2Afee uishd 9 § 39 TR off
o wehd B

2 Na(s) — 2 Na'(g) + 2¢~

Cly(g) + 26 — 2 CI(g)

SR ST =0T B o7g Afaferan’ e €, foew
TRl w1 e ar-wrE e @ g1 A
srgfepanetl o1 Sired 9wk goi erfafewan gre gt 28—
2 Na(s) + Cl, (g) — 2 Na" CI (s) 12 Nacl (s)

8.12 T 8.14 Tk ! ATHIgHISTl o Soiae™ THemram
Tt TgaTTTeRaTall ahl ‘aierdteRtuT sTfTferan’ aam
TAR TSUT AT STgATITHAT Y “oTu=rae
arfrfeRan’ g €1 781 =18 s wrfiTes g for wfeis
o STIHl SRR i IRUNG AR el SeraeH
TR o TER e § €t STeriiehtor 3R o=
1 T TR WIed g2 21 8.12 W 8.14 Tk b1 Safafsranadl
o wifeaw, foreenT SAferfiehtol Bidl 8, TU=ITaeh o &9
o 1 wdl €, itk T Ta Hare Tois qw i
SR SR STT=EA B Wl <1 B | Fdid, tferdfist
A Hoh I 2 ® € 3R aierdienen 1 &
Fd ¥, Fifk A Fifeam gr1 KU T seiag wian
T &1 WY B9 B T8 HE Wehd o—
stferdtentor : forelt wdiefisT 11 Serae o1 frehmm
SUaEd : foRdl TS §R See @t Wi
SR : STl SRS
HATAIF :  FARIARI SRR

30T 8.2

fafafea sifufsran e eTuemo= stfafean
2, 3fifeca aarEe—

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

&1

Fifer SR Afufsran § saren Afs Tk
sttt el B, 9 Na'H o W= fepan
Gehll €, 3T THehT SAGATHIHAT 0 TohR BITi—
2Na(s) — 2 Na'(g) +2e
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e fagm

HIW L
faora o 5 s
Zn F1 BT S siqa: Cu® 1 —
TRieE sTaen ] STereel Sifaq eTeren
fora 8.1 e 4 1@ HIW 222 aor e & &= giHarc sTq=rarg=ad safHan
Ao o 2 o soteAl o Torsshre © feh o1 Stferdien ol 2l el

H, (g) + 2¢ —> 2 H (g)

9 sifufeRan &1 T eTgAtafshaet H favmee,
Hifeom o ATFHIH0T U1 TEGNH oh STIAIA
T YT FIA 21 39 T AR FT STI=E=
srfuferan wed

8.2.1 UfaanTt et TeriavuT 3TRTfeRamd
S fost 8.1 H <@t e ¥, fAeh og 6 uh g
! Ueh = o foTT HhiqR A2 o Seftd foered § @
T 21 ST ST R g R e W R U1g H oA
1 1 WA S Sl @ qe foer=e o e a1 e 8
ST @1 57k 319 Zn?* &1 SR & &9 H s Cu®*
o {1 ok faoq@ gH @ forn < gera 21 A Zn2* o
TR e gEgeH GehiEge T TeR, a few
HERES ZnS &Y 1 Ghs W1 STHIA gN foerem
1 & FTh @ ST el 2l

TSI o1 qe HIW AL o Told ol o o
el et Frefafed 8-
Zn(s) + Cu® (aq) = Zn”* (aq) + Cu(s) (8.15)

sAfafran 8.15 ® e @ soiaei o frepm 9
Zn2* S9d1 B SHfeT f5ieh 1 SRRt BT 81 T

faer e
oo o st
FHI Hl B
YRR ST

:ﬂémaﬂ ‘! |
draa o 3fg

eIt STaEed

2, A fordt a%g 1 SolaeHl 1 T80 FE B I
ot 2 w1 1 o7k g1 faw e s 6 Wi ¥ i
A AT B 6T | TR 8.15 W1 B9 36 YhN
TR for@ wehd B

l_ 2¢e &1 A _l

Zn(s) + Cu*(aq) S Zn*(aq) +Cu(s

l_ Zeﬁurﬁﬂ;T

319 9 FHIRUT 8.15 g <0S T8 fHfehan =i
HTERAT 1 ST 31| 36k T 89 I 91g i
el 1 o Hehe A A T ) A
yfaferan fe@es Tt <t &I 7 € cu 1 98 e
Twd g ¢, o foeem o H,S T yarfed i W
FIIRF FehES CuS ST HT Hiell T fierdr 21 T8
e 9gd Fageial €, Wy R ot cu2* 3t
T TR <@ W Thell 71 79 w98 FreRd fenrerd
& o arfufenan 8.15 =1 WreIeren 1 Seherdl Scaral
F AR T IR, I TH HIW g qo o
e oF SIoitd oo o ofte gHerel sifafswan =i
fost 8.2 o 39IE T8 =Hawen o ST{ER wfed #|

S 9 o RO A 1 41 A & S E,
S frefefEa stfufsan o &ro g—

Ié l ﬁf%@fﬁq’d%ﬁ

qﬁmﬁ

forT 8.2 T et ° HIR 41g 9 fqeaR 52 & Teltd faeraT & e 814 arelt sTq=arg=rT sifufwan
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’7 2e &1 fshmEH —¢

Cu(s) + 2Ag'(aq) ——> Cu’(aq) + 2Ag(s)

\— 2e i g —T

(8.16)

el Cu(s)HTCu?* W TRAIHI0T Brel & qe0 Ag'

H1 Ag(s) H TTEFH B @I 21 SR Cu2* (aq) 9ol

Ag(s) ST 1 &9 & 5gd e1gepa 21 faowar o AR

W Frohet Tothe o Sl B Tl T Hiaree o1g & o

Afafswman &1 JorHs STeEd wY el FEfaAtad
srfaferen sifeaq &1 @ 28—

’7 2e &1 fr=hrem _¢

Col(s) + Ni**(aq) ——> Co™(aq) + Ni(s)

L semam— 1
(8.17)
TErEfTeR e 9 g fafsd g € o amemeen
1 feafd ° Ni2* (aq) 9 Co?*(aq) HI T Figdl HeaH
2t 81 g8 uRfefd 7 @ stfwerest (Co (s), 7 Ni*
(aqg)), T & SRl (Co*(aq) 3R 7 Ni (s)) o uel ¥ &l
TASRI T8V 3 o feTq Ig qfqenfirar wesn
TH o7l oh o BHaTelt Wied fshrae i gfaenfiar
# AR fRemd B W UEETd % SHUR Tl
freepte &1 ggfa W senla eigsti den 39eh STl
# Th el 36 TR 49X R Fehd €, 99 q&R
Il 1 Yol B Gl TAR I W 2| e o
T H qord ot 1 81 89 g8 WH Y § T e
I 1 G HIW TG ! TORM =dl 81 SHOT
Seie M (ThIE-&Hdl &1 ¥ Zn > Cu > Ag gl
B9 39 %A I faeqa &G =R, i arq |fshaar
ST 19 fael THmEtTeR Sisy a1 o | fafs=
gl o S SciaeHl 1 AfAAITdT i Herar | g
T TS o Wehd &, ST forga S T Wi @i 3T St
%! ‘TerafTer Tel’ HEd 21 ek aR) | B STl el
T fowr 9 92Tl
8.3 ITTHThIUT-T&AT
TrAfafaa sifafsran, oo gReem Siedis 9 T
sh{eh STel S §, SeleRM TMIaL0] sl Ueh Sfeufared

265

SR T
2H,(g) + O, (g) > 2H,0 () (8.18)
JEft 98 T el afem af 7e €, R ot e
T% W Tehd © foF H, 9] § H W] S (3)
feafd ¥ H,0 ® 7 feofd o war 21 sfeRiem
W] 0, ® v feufa § faolt feufa v e €
& T T R TR HE O % 1 gelei Tl &
T B URUTHEEY H, 1 S 91 O,
AT B T 21 SIS | BH g uid R g8 W
IR MR ®Y W € el 21 I8 S8R B R 38
soiaeA foemed (f¥9e) & Ieren S, 9 f H 3™
Toa FTShTET 9o O SR SoigeiA &1 Wifd| =&l
FHERIT .18 o SR W S o el T 7, TRl A
HEEAISTeh ARl arell o= tfufswansti o o) o el
ST Hehdl 1 THoh & BT B—

H,(s) + CL(g) — 2HCI(g) (8.19)
3R
CH,(g) + 4CL(g) — CClL,(1) +4HCl(g) (8.20)

HegaSieh Akl o Icag i Atafmaet o
T faRem i eIF H @Y ATFHhu-HE
fafer o1 fereprar fopan e €, afen erorraio=m stffsmaneti
o1 ferte T s wop) 39 fafy o =% @ T @
HH TR WA ¥ e oo qem seieeq
AR G /e W B S 7| SIIone-8.18 9
8.20 T o THIHUN 1 B9 @R 39 YR forad 2
el o Gl wArget W e o gwitan 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 o Serae™ TIiaRe @i
FEUAT had d@l-SEl W@H % o w1 T 21 TH
Toheh H A 9o W TR g1 S & 78 ==
sifaferansti &1 wRerd 9 < 2

Terett Aifiten ® ava o SATeRATeRTUT-HET SHehT
itereiteRtoT fearfer =t goridt &, T g foem & smam
T foran STan € TR weEdien orEEm | o
A hae 21Tk JgA-RUT avd | Galg eiar &1

W BN A% WAl A1 S oA §9e e © T
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qfier & A @ A e dga-wol 21 safey

2AifiTeh/3To oF fepel aeal shi SHleRdIenTu-HE& 1 0H

S o e e fram e T E) afg e ety

A | fRdl a1 oF 3 SeEl A H e T

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

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

T 1 ST el ST BH SYTRIehRu-GEA i

o ok fefefea femi i sandn—

1. d@ H @as a1 SFEIH UM H YT WA F
SeFeRUT-HEA T il 81 FeIEd: H,, O,, CL,,
O, P,. S, Na, Mg @ Al # i qwmo[si i
SRR TO-TE T & W I 2

2. ohac Ueh Y] et ST H ORAT] i SiTeriieh -
TEA 39 A | TErd e 1 WM 81 39 YRR
Na* 3T i STRAR-T&AT +1, Mg 3
1 +2, Fe>*3TdT i +3, ClI- 3T¥H &l -1 A
0> &FH H 2% Gl &R g w1 I
AfiTen] § STRARToT-GE +1 el € e gt
T g1 UTget 1 SHeRdIhto-HE +2 BIdl 21
S L e AR ST s
YHFIE: +3 T S 2

3. eAfurhrer Afient o e w1 SRR o-
e —2 B 21 7 YR & A9eR e ©
TRl qo1 gR el § R =
RFTRT &, SRl IS o WA TH-TW 4§
Ho-wY I wd ¥ WeeEs (SH-H,0,,
NO,0,) W e SiTerfis ITHTY] SHeRTehTul-
e -1 ¥ gW e (S¥-KO, RbO, ¥
Wmmwmasmmww
1 Treiftd ) T B SHU SIvEg W'd e ®,
TR SRS SRHRIANES (OF, )Tl SRS
W@W(OF)ﬁﬁﬁﬁmﬁﬁaﬁmﬁmﬁ
SRR HHI: +2 q1 +1 81 T8 G
afferetor 1 e fearfq w felk ®, oifere =8
T e g e

e fagm

4. TTEEISH 1 SATRAHIO-FEA +1 Bl 2| healed 39
T H BIgHT, &1 &Iq¢ sow fgafit 2ifreh s
T (9 <) A< Al AT ) | 3T & fAT LiH,
NaH @91 CaH, W ®TEgIvH i 3ATeRTehIvl-
e 1 2
5. |t ARl o AR w1 SAfRH-EE 1
Tt 71 AR § IS Al o 3T TSl
(Cl, Br, @1 1) &1 Sferdiepto-gen d§t -1 2
FARA, S T AAEH S i o gaiferd
B B, I STeh! SRR {U-E&A ¢ Bidl 2|
ITEXN — ATRATSTrA a2 STFTARA |l
6. AR o weft wATOEt w1 SfiieRe -H@e
S = = € e @1 g S o
Tk Tl AT i SR io-HE 1 sy
AT Y A ok 3TER o e’ Bl ¢ 36 e
(CO,)> | Al ARSI T Teh ShTeiA LAY hi
SRR TOT-H&eT 1 A -2 € B
3 framl o STue § S7] A ST § Ui
suferd sfod o &1 SRS U-H& 89 A &
Tehd &1 € T ® Toh wifcaren el w1 SAierdiento-ge
¥FTcHeR Bl & el STelTfeaeh el ol SATRTeh{uI-HE
TR AT FROMCHS Bl &1 HhHAU o1g I 3Hh
YT SRR Ge& S9id &1 Jeed < o &
TN o fau 3@ oE-"en g IRl Ioadd
SAFHRTU-G& BRT 4 71 ot § 8 ai-g&l |
Y 10 SRt BN gHen o1 g% € T fhedlt a6
A T Ieady STrRIThIU-HE&A STEAdHRTT | STed
o W Sedl St 21 A e § SR u-ge
1 9§ 7 7 agdl @, S| fefeted Aifreni o il g
i feman T B
SAFHHTU-T&A o T T TR 0T 3T
TS T T o FE aR feRe ST 1 e1: co, H we
I SFHIHT-EET +4 €, S THB! Ao
e ot B TH YR SRS i SRR STereel
~2 B 3! e 78 € foh ava o sifediento-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 SAferRdd 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 SFITER MRl § oTq 1 SHFIehT-
T 1 A7 G&AiF | HSh H foa S g1 38
Wik Gohd el Al 81 38 Toh SAH FANES o
St FAEE 1 Au(Cl R Au(lCl, femr S
21 T YRR B TS adl Rie FINEs ol
Sn(INCL, 3R Sn(IV)Cl, ferar S 21 sfierfierr-ge
T gRadd 1 StfadieReor oaen § Ufadd o ®9 o
qEN STl ©, S TE YgeEH | ot Werar a1 ¢ R
Titelist Sfferdfieha 3Taee § € o1 STqfeq e | =9
TR Hg(I)Cl, T 3T9faa sToen Hg,(CL, 1

3aleIuT 8.3

Wieh Hehd o1 IUANT hid gY Ffarfiad Fifieni
1 e st

HAuCl,, TL,O, FeO, Fe,O,, Cul, CuO, MnO
dq4ar MnO,,

&'
STFITRIO-H&A 1 oAl o fafve fmi o6
SIUR U&% U i SAFHIRO-G& W
TN B

HAuCl, - Au @l 3

T1,O - Tl &1 1

FeO - Fe &1 2

Fe,O, - Fe 1 3

Cul - Cu®i 1

CuO - Cu &t 2

MnO - Mn &1 2

MnO, — Mn &1 4

ST & AMTRT 1 FET0 36 TR 8-

HAu(II)Cl,, TL,I)O, Fe(l)O, Fe, (IO, Cu(l),
Cu(I)O, Mn(I)O, Mn(IV)O,

SAFHHTU-G& o fIaR a1 TR ST,
ST, SRR, STTRIeh A SAu==y SAffshan
1 aRwfed % o fau g 1 GeY o B9 T8 +E
Tohd &

SATRATERTOT : U T ugred & e it SR L-g&
7 gfgl
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TUerEe : XU U U=l § e i Stiaieu-gen o
Bl
SR : o8 31feier, s feu 7T uered § o<
H SRR OT-T&A H ghg FUl SARARRHRI
‘g’ off Fed B
ITYATAF : I8 ATHRH, S fSu 7T ugred o a1 i
sifefu-gen § % i 3= Reaee o #&d B
IETEIT 8.4
fog wifse for fr=fafea sfafman sToeeo=e
stfaferan g—
2Cu,0(s) + Cu,S(s) — 6Cu(s) + SO,(g)
3 TSNS i UgEH HifST, St SATediha qen
s B W@ R, S siefee iR Rewe =
@ & @ B

Kyl

omee, 3H Afufhan o Tt ATYHRAl *T
st T-ge fore, fmen aiumeesy &q
T E-

+170 +1-2 0 +4 -2
2Cu,0(s) + Cu,S(s) — 6Cul(s) + SO,

=09 71 7 o frehrerd § & 3w eifufran o
THITL Tl +1 SToEel H I SR STaE Tk
STTEE T GeHL 1 -2 H +4 Toh AR
B W ¥ TEe SWa e o=
Afafewan 21 39k Afaied Ccu,S H Fow I
SHFfR-g& &1 9fg ¥ Cu,0 HeHsh T
3A: Cu(l) SRfSe g3 q& Cu,S 1 HeHh
I Cu,S 3R Cu,0 | HIW HT IR
T %1 &k W WEEE 2| T Cu,S
ez gam

8.3.1 AU FTHATHATIN oF UTE™T

1. =T eriferard

A fafwan 1 39 TR forn S 28— A+ B — Cl
it stfufmaneti ) sroeET=E sifufwar @R o fog
AT BH U TH & A1 A &l a &9 F & g
afeq) Tt 9t <eq erfufwand, fomd T w9 o
sffefis o o= SAfufRard §od Bt © den e
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sAffa, o st & s g A 9
ST B T R, ATEeE iR’ 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

e sfafsrand g stfafswanet o faadid et €
fagls 0 9 srasred sifafswmaneti o sfaria ifres < =
arfersh il o ferafea eran €, frem e o &1 T
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 srfafemenet o
TS o B i e Afufwan (8.28) # diefiEw
FARE o T 1 SR u-Ee | i gied
T e g8l w% 9 ff eam on Ay © fr oasf
FuEe AfAfRa U= T2 el §, Sh—
+2 +4 -2 +2 -2
CaCO; (s) A cCaO(s) +

3. Tazemus srfrferamd
forenma erfufsreneti o <ifier o oA (= W)
TR X o A (A ) g ferenfud g W )
TH 39 YRR YRR fwar S g
X +YZ > XZ +Y
faeengq sfufrard & gHR &1 B B g
foreermus qen s1erq foreermam|
(31) s feresmmas : A & o1 T TG
et Tereen o fereenfud o wehdl 81 @S 8.2.1 &
ST BH 39 YRR 1 STTATRATST 1 31229
<ok 21 w1 Toreeno srffepanal o1 SuEm engentia
P g T e e R

+4-2
COs(g)

WA faae
T i B1 T 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,05 (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)

3 et § STUHe O1q STfEd g hi STUel
9IS AT=E ¢, TTeh! el Treehrem-arvan 3rafera
u1q ! gor H eI 2
(&) sterrg fawemum : srerq foeerod sTo=ETEE
sifafranstt ¥ Bsger fowemmd, stofisH fazemds
e getw erfufsmrand wfter €

Foff &R &TqT 9o o &R G &gy (Ca, Sr a1
Ba) g% fewe €, Wi vida Sl 9 BESSH &
forgemes &t <t 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)
Hrifyrem, 3R e % |iewa gl 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(l) 25 Fe,04(s) + 3H,(g) (8.36)

Igd i uqe, S eiae S @ R @,
Iredl W BTEgIeH i fareenfua Y wehdl €1 ol ©
eSS 34 ugsti g oft Seufea et &, & W
 foran &0 Xt chefiem qan fo g&t gR &t
Tgetl o S € 3Tl § eiEgleH o foenTd &
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
STEETZE ST 19 TN %A | SYANT &1 eEeisH 19 &
ehTE 1 i ergatl 1 Wfhaa &1 uiEEE €, S
Fe S &4 |feha orgeil o =[aq qen Mg SiE e7edd
e urqaeti o fore Seuan gidl 81 faeer (Ag), e
(Au) 7% &gy, it Tpfa & Wieha oveen | 9
T, TESERE o 9 ot fiFa T8 St B

@e 8.2.1 H g9 g W Y b ¢ f o
(Zn), HR (Cu) T TITR (Ag) =3t T el
WA & ggfa TR STU=Eeh  fehameieral-shA
Zn > Cu > Ag <¥Iidt 21 «gefl & G el 1
Gfererar Soft o1 St 1 31ed GRoft & 179 ot o
TR ¥ SEIEH d% e WM W 3 awdl i
afferdfiehRer Terarefierar ferforer gidt St @1 g@eht aref
T g3 T wIeile gt @ © fop @re foerem @
FANEE, AHES A EEEe IEA fowenfud
Tkl | o | TS Y Gfshadn sal st @
o 7' a1 ¥ fohan ieh 399 Afedism fazenfaa X
T 2

+1-2 0 +1-1 0

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

T gR1 fereemae stfufsrand | St faeem

¥ gfeqd & w1 31 T 3R SHES 1 SRS

STl &I 3ok Soid foerdl ¥ FAE 36 UER

faenfua T Hedl ©—

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

Cl, (g) + 2KBr (aq) — 2 KCl1 (aq) + Bry (1) (8.41)
[0} +1-1 +1-1 [0}

Cl, (g) +2KI (aq) —» 2KCl(aq) + I, (s) (8.42)
Br, 91 1, & TiA qe1 CCl, | foeta gH =
RO h! oo o 1 g ST 9 Yg=E S
Hehdl &1 ST SAfafwaiel i e w9 H 39
YR fora Fhd B—
0 -1 -1 0
Cl, (g) + 2Br (aq) = 2Cl1 (aq) + Br, (1)

(8.41a)
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0 -1 -1 0
ClL (g) +2I (aq) — 2CI (aq)+1,(s)  (8.42b)

TANRTEN § Br- @ I- &1 qdeor-fafy, e
yeferd A ‘T T (Layer test) €, 1 3R
arfaferand 8.41 den 8.42 €| T€ wAMT STHHITH TEl
B o 3t YR fooem | o eeeEe S &
foreemT T Tt B
[0} -1 -1 [0}

Br, () +2I (aq) = 2Br (aq) +1, (s) (8.43)
el faeerd w1 eAfafwesti w1 Seifien
AN Bl B1 BegEl W BelH i Wiftd o ferg
HArereferTor fafer w1 sraeaehar gt ¢, T frefafea
sAfafF ¥ <3l 2—
2X - X, + 2 (8.44)
el X BellSH dd bl USRI il 1 FEry
TEEfTE el - Cl, Br a9 I- &l Siiedighd &
o fou wiferemel 1fTerie Tfeiii Suesy 8, W
F oI F, " s5er o feu i ot Tamies qem 9e
TE B F ¥ F, < F ok faw shae faeq-eraees
g ATl & U wied §, e e e
3T TAFT H4|
4, rEETaTa STfrfeRamd
AN ATl fav whR 1 o=
sAfafpard &) sromue sfafea & @ #1 T
SR ST Weh W19 3fadiha a1 I=taa
Bl B STHHAE Afufma § wied qwe w1
T HH W HH A SARIHTO] SHTEAT e HT Fehell
21 fopamiier v & 9% qa weafie SR
e | BT © 91 THEeh qiad § 39 el Wi
Fead qe et SfierdieRtr sraed ww el 2l
TESISH TEIES &1 6 U IRfEd 3SR €,
el SRS el o1 STEHUE il ¢
+1 -1 +1-2 [0}
2H,0, (aq) — 2H,0(l) + O,(g) (8.45)

Tel TieTEs 1 Seor, S -1 et ¥ €,
O, W Y[ 3feree ¥ qe H,0 H -2 srae ¥ giefda
B S ©

TIERRY, TeHY T FARA 1 0 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,(g) +20H (aq) —» ClO (aq) +CI (aq) +
H,O0 (1) (8.48)

Afaferar 8.48 =SR] foRsTeh o SeaTg ol Wi 21
sifafRan ® aaTen TR P (ClOY) WA
esll i eI hich TR MM sl €1 I8
AMT TR BN foh S qen SAEE g a8t Yahfd
¥ it €, S Sl g stfufmar 8.48 H wef¥
Bl B, wifeh &R © T w1 arfufsren foa=t g 9,
Uiq T8 TR Bt B
2 F,(g) + 20H (aq) — 2 F(aq) + OF,(g) + H,0()

(8.49)

Tg oA 1 i 9@ @ T erfufmar .49 o
e Tsii 5@ ¥ foran ter 3o sifadio ot
< 81 T g T e fe SRR SvEe
Tl 2, Fifer oo 9@ ? 5 wopidy geifus form
Ft T B F RO G TR STarwe
TR & HX Tk

THHT qd FE g R Relerl H wqeida
STEAIIA Y et <1 Hehell|

3ETEITT 8.5

T W i @ i e Yot e
I ST 2

ClO", ClO,, CIO; T ClO,

o1 adt il B sfefEad o fafey, o
STEHITAA S B

&

FARA o S SATdlsH A H ClO,
ST &l <!, Fifoh 3 SATerdieArH H
FANA STIA IoAaR SATFARIOT T +7 |
Sufeerd 1 99 i ST R STEHAIAH

Afufrad 38 R &

+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 aified
HifeTT -
() 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; (ag)+H,0(1)

&

sfafsman ‘o’ 1 Aifier i SeEs awl
o GASH GRSl §1 98w sAfufsman s
IR B AR ‘@’ | e AEee e
H eufed e @1 sHfew 3@ eifufwen w6
e Joft o offeha hed €1 eafafeman ‘v’ |
T H SURd BRgNH & faXurmH eRgEs
A G BH o Hore®y SEEESSH 19 Sdl
31 3o 39 ‘foreer stfuferan’ wred €1 siffmen
“F' 4 NO, (+4 3T9ET) & NO, (+3 7T
g NO; (+5 31awen) H STEHMUH el 2l
Ofe I8 Affopa  STEMMIGS  STI==I=
FAfuferan 21

3ETEIW 8.7

Frefafea sfufward oo <0 9 =1 Bl 872
Pb,0, + 8HCI — 3PbCl, + Cl, + 4H,O
Pb,0, +4HNO; — 2Pb(NOy), + PbO, + 2H,0

&
a&d § Pb,0,,2 AiA PbO @M 1 Al PbO,

H1 WHHHWEG fAgo 21 Pbo, § T I
SATFAIRTOT STEAT +4 €, S@ih PbO | o i
TR} STRAHI ST +2 T PhO, TH TR
iSSR0 & ®9 ) i ifq Afafsman
Y Hehdl &1 ST HCl o FANES S &l
FANH o Sferdiehd T Wehal €1 B0 I8 f M
o e =feT o PbO T &g edrEs 2
e siffET—
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Pb;0, + 8HCI — 3PbCl, + Cl, + 4H,0 Jfh HNO, T¥ T SHaRi%R §, 37d: PbO,
1 A H faeer R €S- Jm HNO, % <1 B el set-&m sififmer &
?;ﬁjﬁ?&;ﬁ?% * 210 9PbO + 4HNO; — 2Pb(NOs), + 2H,0
4 -1 +9 o W Afufhar ¥ PbO, I HNO, o Hfd
PbO, + 4HCI — PbCl, + Cl, +2H,0 fafspaar HCI 9 &M areft sAfafran 9 ot
(3TT== Afafean) 2t B
TrTeer  atferitentuT-ge@m  faremama

Ffi-wdl B Fo W A @ fen € W Al @ o w1 sieew-gen fees B g s L0,
(Sl e B SO 4/3 §) Br,0, (@ A % AFHe-gen 16/3 §) 99 Na,S,0, (Ve Tewt
® SFFO-EE 5/2 7)1

e T oga g fF fees sfediww-gen wied w2, e seeg w1 sedsHAEEe i e
T Tl e § s S seen Ufed fhT W ® T %1 e -gens & sled § a6
TEel § J0 e ¢ R 9% a, e e SEe see B R, - s sewen § 3ufem
21 C40,, Bry0; @1 8,00 ©ivie & wwmel § fefofes oiftefml fed 8-

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

¥ 0 42
0=C=C*=C=0

Br,0, (JEAMIsFIAEE) H A T o

5,07 (37 uMRe) 1 T - 0—S—S—S—S—0

vos wiiviel & aufed T SH o o o wEmE ot e sEen quia 8 s9d ¥y
B R 6 C0, ¥ 3 FE W +2 Sl e § e de qE AE o § ¥ SR e eid we
4/3 % aa ¥ fFR A T FEA B SFRO-GEN +2 T 9 a9 wEH & YF € 3 ¥R Br,o, ¥
M o I TOF S H SHFAE S +6 § 9 o9 A S WA HD SR ST +4 2|
T R R oEd gen 16/3 iR ¥ [ 81 T ¥R 9 wivig S,0; # fAR awel H wewd +5 i
I T 9 A T G WHY] Y WA 21 IR Fowd WA F1 SHEO-gEn F Ed 5/2 @,
afF a%d § GAd Gol WA B SHRO-G@ FA: +5,0,0 9 45 2

T YR g TE T el §Ed € R R S sl i BH GEMRl § ol Wiy qu aredreenal
BT W G W & AT a6 21 3k afafed s off o f fvm q@ ® faeer s
g fe@, @ w6 wEg o WU R d chod ofed el ol ¥ ard H 39 el favw § wh 9§
sfeds Ui SR et € (S Shaw GO W W W1 WAl €)1 Fe,0, MnO,, Pb,0, TP ¥4 T
At € 9 g awRs €, T g0 ug # feeere e B g 0, T o ¥ ot faers e
ST TE W T T BE: 4 T W T

2020-21



272

8.3.2 U= TTAThatetl st Wqe

ST eAfufswanett & Hqer o fo 31 fafust @
AT B 21 TH W ua fafu srqmmaes w1
ffeRTeR -G | Redd W oeMdia © 9 ged
fafer o stoeara= sifafsran =t <1 9 | fawed e
ST B—Weh W SRR qe SO W q=eE| <Al €
fafusti 1y € qen safa-faey ot geaER
ST FENT LT 2
(R ) StfadteRtuT-HE fafi
311 srfufspaneti skt wiifa stferdterTor-Toere stfufemansii
o fau off foeen & 9 o a1t urel qon s ATt
3R] o A T oM =T 37 &I G SHFehu-He
faf 1 ea 7= w3 T

1 : 9t IR qen 3R o wEl ¥ fafau)
g 2 : AfafRan o Fft I oh TS i farEet
39 TSN H qEeny, ST st -gen |
e B @I 2l
g 3 : YIS QLA A R 3T0]/ ST hi TR I0T-
qen ¥ gig a1 g/ &i UM Fifere) afs s99 IHHEar
q 2, a1 SUgE W& W UM HifST, qIfh I IHE Bl
STE (afg st o 5 <1 uref sToefad B W@ § 9o
O HTE AT el el w1 § = faeima: e @ g,
a TufE 5 $9 T F9 Tgdg B A1 @ ATHReh!
T SRl o T H Ffe T A AiR-TEA Sk
R § Freffa &t 1 T 2
Ug 4 : I8 Ot ffvem = o f afs sfafswen e
Teqd § 8 @R, 9 H A OH- 319 SUge T W
Sifeu, @ifer TFTRReR! ao SRl T FHed ST SRR
BN Afg stfufsran srefta wrem o wo= it ©, o He
3TA W1 3TN iUl AR &’F J1e 1, af OH-
3T T IR o)
g 5 : ATHRS] A SART H SeA- T SASHhT, Fsieh
Y M TR TEISH WIS i & T THE AR
3T SRS oF TRATIET i & i ot S Hifsu)
I el den 3SRl H (A R)  SATRASH
AR 1 TN UH GHA T, df R Ggferd
A== S <t 2

3BT, B &S SN i Herd ¥ T U1 hl
TuEmi—

2020-21

e fagm

ITEIT 8.8
W eEREe (VI), K,Cr,0, 1 difead
HeHEE, Na,SO, ¥ i Hieqd § shifHas
(I11) SAFF T e AT o4 ot 4e 3TafTen
satafsran fafem)
W O
1 : erfufspan &1 2= 58 TR B
Cr,0. (aq) + SO,” (aq) — Cr’'(aq) + SO
(aq)
UE 2 : CrUd Sl SAfishu-gea fafan—
+6 +4— 3+ +6—
CrZO?_ (aq) + SO? (aq) = Cr (aq) + SOi‘
(aq)
Tg T O k1 Gk ¢ fh SEHMS A
TR e T HohIge ST ST |

g 3 : Fdw-gemst % gig ik g
T ST TN 3% Teh THH I 50—

TS 2 9 BH <@ Thd ¢ foh HIfHI I Geu
1 AT @ | qiEde g2 2| hitHan
T AR H& +6 W +3 § qiEfda gidt 21
sifferan ® < SR HifHa 1 SR S
o +3 1 T M T T 1 AR F&
+4 9 +6 W IREfda & S 21 < AR T
Aferdiehte T | +2 i gfg g €1 9fg ek
B I T GHM sH o fow <€ 3 sifqam
A o TgE He 2 fafa 3k gethe e
& gHE g 3 fafeu) s gt & 3Ef
TR IS i W@ Fgfard iUl 36 YRR
TH W H § —

+6 +4 +3

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

+6
380, (aq)

4 : Fife Ig Affera vl wem o
G B @I ® 91 <Al 3R ok ST b1 SAEw
Th GAM & B gEfaT 9 @R 8H Sifew,
Sed Tt 3TewT T 99 7l S|
Cr,0. (aq) + 350 (aq)+ 8H'— 2Cr3+(aq)

+350,” (aq)
UE 5 : 370 H BIGSH STUST &I UM Hifel
Hafra sToeTeE Stk W@ w3 & fag
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TE MR SUgH Hem H wid o i (A

4H,0) I Sifgu—

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

IETEIUT 8.9
g WeH § WHTHE AP SIS e §
Hfea smafe sAfaferan gt fafeam)
&
U 1 : GHIHIO 1 @ 39 TER 9§ o
MnO,(aq) + Br (aq) = MnO,(s) + BrO; (aq)
Ug 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 R & 1 SHEE 3EA AT=EF
g 3 : fdEO-HEn ¥ gfg iR g &t
TUAT HIS qe1 i IR g hl Th GHM
ERIEY
+7 -1 +4 +5
2MnO,(aq)+Br (aq) — 2MnO,(s)+BrOs(aq)
Ug 4 : FHife Afafean aia qean § 99 =
T © q1 AR Y Teh T Tl ¢, 3hfn
AR SEY Th T sAH o fag 68 2R
20H A Sifgu—
2MnO, (aq) + Br (aq) — 2MnO,(s) +
BrO;(aq) + 20H (aq)
Ug 5 : 3d | S THIST ST TUMET hifeg
qq WE AR IUGSHT & § SA-AusT (A
T H,0 317) i Siifet, fed Sgfad sto=—ine=
sifafsran e =1 ST
2MnO,(aq) + Br (aq) + H,O(l) = 2MnO,(s)
+ BrO; (aq) + 20H (aq)

(@) 3rg-afaferar fafy
g fafy g/ <Al org-eAfafsmansti i eTer-3tem
Tgferd w0 ® qO1 O W IH Rl Sies? Fdfed
sifaferan o 3 B

e oifse f B9 Fe2* 39 W Fed* oA
SEAWE M (Cr,0) BW el meAd #
ARt rfafran wo= we €, fEd cr,o*
A T Cre* P W SUFEA el 21 39k oI
7y frafafed #ed 38@ -
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Ug 1 : THEJfad HIRW hi sTEf® ®9 | faf@n-

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

Ug 3 : Y& 3Tg-eIfuferar o O den HH Ifafea
gt TENE w1 Ggfad wifeal oTg-sifafsmar o
sifafad TeETogstl i dqfad & o fag Cret &t 2
T TN HA | SR 27g -l Fe T H
fau vt € Ggferd 2
Cr,0. (ag) = 2 Cr’'(aq) (8.53)
US 4 : Ty qrem | U= gHarelt sTg - st
H O U] % Her @ fat H,O 9¢1 H 9] o
Hqer o fau H* Sifel 39 YR & fefated
arfferan firerdt 8—
Cr,0- (ag) + 14H' (aq) - 2 Cr’'(aq) + 7H,0 (1)
(8.54)
g 5 : ofg-srfafmaet § omanh & Gqem & fau
SoiaReM Siteul I AG-ATIfshael § ol ohi
G Uk Sl W o T STevehdigaR foRE T i A
THI 1 ST T W IO HIFT| STE H Wgferd
FXd U SATFHIHT I AR 39 YHR forad T
Fe” (aq) — Fe® (aq) +e (8.55)
3@ YA STg-SAfafshan &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 sttt eTg-sifafswan &t 6 o ToN &k
79 YR foed e
6Fe?" (aq) —» 6Fe®" (aq) + 6e” (8.57)
ug 6 : T Tg-AAfRsT w1 Sed W 7W Ui
e ITed ed € qe Sl AR o geleRd e
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 Hifey f& wHRwmr & SEF SR
TRATST h1 GEAT Al SAEY qHH 21 e A qdierr
<ol & o wefientor o RATOEti i HE qen STe
#1 I e Gaer 2

gRT wem W osifufeh i ued @ S UBR
Tferd wifee, S ereft Wi | hid €1 W) |
THIHTOT o AT AR H S 1 W@ o & OH-
Sirg EfSQ) STl HY o1 OH- WHishiol T S T &,
&1 I ! Sigw 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 i H,0 | s&er
T gROTH FHRI0T 99 -
MnOy (aq) + 2H,O () - MnO;, (s) +4 OH (aq)
U 5 : 38 U5 H B9 I oTg-erfafmanedt o
SR 1 W S T fafy g w2
21 (aq) > I, (s) + 2e
MnO,(aq) + 2H,0(1) + 3e” — MnOy(s)

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

IETETTT 8.10
WHTHE (VII) PF a9 e o STeEs
HEAE, 1 ofoass A 1, 9o His (V)
HFEE (MnO,) ¥ SHodiFd w1 gl T
ST AR Rl TAH ael Hfer STt
sAfaferan fafau)
&
g 1 : UEd BH S Tl faad g
MnO, (aq) +I' (aq) — MnOy(s) + L(s)
g 2 : W org-Sifufmad T WehR B

-1 (0]
SRR STg-AAfehal I'aq) — L (s)

P +4

TTIIA G -3MAfRA MnO,(aq) — MnO,(s)
UG 3 : SRR g AR | [ TH h1
T HH R g foed 2-
21 (aq) > L (s)
U 4 : O T o Hqad o fow g9 Iu=E
stfuferan § <€ SR 2 Fe-319] Sied o
MnO, (aq) - MnO, (s) + 2 H,O (1)
H Y1) % Hqer o g gw a1 ok 9 H'
P S < 2
MnO, (ag) + 4 H' (ag) = MnO,(s) + 2H,0 (1)
it srfaferan et weam o et 8, safa
4H" o foTT THIeRYoT o 3HT1 3R 9 40H SIS
= 2l

SRR TG-ATIfhaT 1 3 W T AT
a1g-arfufsman &t 2 9 o & 2
61 (aq) — 31, (s) + 6e
2 MnO, (aq) + 4H,0O (I) +6e — 2MnO,(s)

+ 80H" (aq)
U 6 : M TG -AfAlRAeT HT SgHR I IR
% SolERl & (O L W I8 GHE I
BT &
61 (aq) + 2MnO,(aq) + 4H,O(1) — 3ly(s) +
2MnO,(s) +8 OH (aq)
ug 7 : ifoH g <wiar € % I iR R
TS ST FEAT T ST hi 3t F FHIH
Tferd B

8.3.3 U= TFAfRImst uT e
STHTAA

TR T o &9 UHt s1gAe fafy o dusk | o

&, 158 & faer ) gaord pH Gageiel Tg=s

FT T H TR faeeE ¥ 9 w3 E 9uE ®9 9

A== e & ST fafer ST < wehdt €,

e SfuaETeg HoRiiel §gae 1 TAN T

freRe/aidics #1 Yoo @ w1 ST Fehdl 2l

A= AT W HgEe o gAn fefataa

e g Frefua feman e &

() = aE tfuspre (S @ fmdt el 1 @5 @,
SRI—TEHTE P MnO, ) WEgTH (Self indi-
cator) &1 Hifd T4 FI1 T S ATAEF (Fe2*
A C,0> ) & AfaH A stferdiehd 81 g1 &, a@
99 AAfIg W B €1 MnO; STEA i Tisal
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SY=ETEE sifafwad

10° mol dm= (10 mol L) T FH e W
T T H YW TR woe Red §1oTHd
qedteg W A1 =l | Afaeltoa € S 2, <6l
STUEI AT STFAhReh STI Hiel THHHIHI0T-
fufd o ergER g9= wen o e )

(ii) ST MnO; o SIHITH § €Il €, A 991 hiE 11—
e L@ TE B B, @ @ ot gue €, W
JTEEF ok ATTH AN & UM & S W =
ATerfehd Bleht AT &1 W WI-Tiad= id 2l
THHT HaaH ST Cr,02 BN & e 7, i
T gush e 7, iR geaferg o <1 I8 SEhia
THIA goeh i SRR hieh T8 e W 98H
Tl T 39 YhR IE Al HT Gah Bl 2

(iif) Tk 31 fafer oft Suered ®, S e IR |H=
off B THH TN el 37 AMHHRHT doh Hftd
2, S I SRl FI SATRAd F THd ©| I
o I -
2Cu*(aq) + 41 (aq) — Cu,l,(s) + I(aq) (8.59)
zq fafy =1 oMuR EEE &1 wrd o Wiy Tl

reT T 3 qAT ASH I AETHS AFA 9 fowy

arfaferan €, S eTo=ET= Afufsan ot 2

L(aqg) + 2 S,0% (aq)—2I (aq) + S,04> (aq) (8.60)
el 1, 9 ¥ sfaer 8, K1 % faead o K, &
w9 o faera 2
Fafag w W TR TEEEl WA &1 39
wrfEafhd T € E
8.3.4 STTRATSRIUT ITHYUT. hi HETL
ST faa=m1 @ o9 78 9H T ? % S
faferl o1 forera TEaER eiar T 21 foshra &1 98
0 1t ST 21 arEdel W e THT Ul ok SRR
ygfa i sifaferen ® Herm T (e A ifeR) ok
TR 3R T S H B9 oh ®9 § qe AU=IT
TSfd 1 SR SE-gig o ®9 H @1 @ ol

8.4 UTATU=A TFIThATT aem
TAGEIS Uehd

7fg 5T 1 B HT HIR Towhe & faaaq ¥ gard, ot
arfaferan (8.15) o SITHR ETa v @ < 21 39
ATEAT= SAfAfE % SR T § SR W e[

275

o o TR 11 7k a1 Sifardientor fren o1
o &9 H Bl § A1 I SFHAT T STTEIA HIR &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 o1 Jeraehior S
YT Bl Sl 81 B shiW Tethe Sict i Teh st
H T ¥, HW H 9 91 I i 56 o o 21 TH
TR e ¥ f7eh ethe et Srerd € a0 ek 5 5
o1 Uil 5o Terd &1 TRt oft sfteht o whig oft atfufman
&l it qen <A shendl o o1g IR STk @9 & S
o YRS R Tk & WEH & SIq=iaa AR i
T Teh T SUTETd BId &1 A STg qe e
g - Affemanati o Sufter S w1 <l &1 et
e rq=r rfafdmaneti § 9rT of W usrer o e
oIl STI=Tad TEdl bl Ueh @1 Iurkerfd o i |
1 TR id 2
39 AlFHIPd WEY hi AUAId WET 9 Th
Tieht T a1 fRst @1 gR YR R S@ir W g,
S TGS (SH-BIG/H) 1 UM 21 I ok
fau, 5@ w@m § < S FE H zZn®/Zn q
Cu®'/Cu g <M= T | BHT W SR Ty i
AU WeY ¥ Ued for@n S #1 1™ 8 RiW
Hehe He aTel s i T Tothe =iat are sl
& " WA © (e 8.3)1 S iR & il
TEU-Hq g Sed ¢ (V-9 U ST # TE
Teit 7, fores uiefyem ke 1 SmifEy TEee &
e 1 WA UR-TR' o 919 et U el
H T qe1 3T I Sl o =4 €)1 T Al
foreremt &1 fam Teh-qE § e gu S WU eH
fopan wman 1 TSk qen Hiw 1 ol i T ae
fog & WEuE g g oF 9R W Siel S @)
o1 8.3, I3 276 H A T8 Faeen i ‘S ¥’
Fed 1 5 fe ‘o’ (a]) feufa § = R, @
ST A F A s T A A o S
R ¥ forgd-oR1 vafed = et €1 feam i 317
& TH I ¢ T
l. Zn ¥ Cu?* T Iiael o1 TAMGRI Jd&l &9
Y 7 L I TSI HI TS a6 ifcdsh R ok
BRI BT €, S R BRI - o # veme & w9
o <grtan T B
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oo

Wmﬁ

mh/

oo

ERICS

[ T

-
SRR ToT amaa'—r
Zn—»Zn""+ 2e” Cu* +2e —» Cu

e fagm

1%131'83 Sf7eer Wet &1 SN TS W Zn 3 ST
T 3cY~1 geFiT et IRYY @ hele e vgad
g1 g & X FT URTY FIU-dq & AeFH G
Al @ fareeTa gR1 QX BT &1 A Jiforg fom
fagq-gare &1 faen gotaeil & gare &1 faom &
feraiia &1

2. T A | W@ Hid 9 §E SR o | 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 Solaels fawa-mad
P Selld TiieisT o &9 H 9o Sl g9 o ®9 § Sufeed €: 79 qe1 31 1 g qel s g s9ian @ )

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

ClL(g) + 2e — 2Cl 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

Agr + e — Ag(s) 0.80

Fe®* + e — Fe?* 0.77

| 0,(g) + 2H" + 2e- — H,0, 0.68
L(s) + 2e 2 2T B 0.54

5 Cu' + e — Cul(s) 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- i3 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
Cr3* '+ 3ep — 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 9% € fF Yo g HY/H, %1 o o T9d STTEE 8
2. ¥ E° 1 1 % § fF Tef g HY/H, %1 q@ § gaa ST ¢
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SY=ETEE sifafwad

e TR o fave Wi ‘geieis fawa’ weEd 2l
afE Toigere i o o o arel |t e +
T WA B (IR owRre wfafme ° wE T
feherdt 8, @ SH U IgHeHd @ W B =1ew)
qern srfuferan 298K W Bl &1, A Y% oo W
fawa =1 AFE FoeRIS fawa wed ©1 Wl o
STTER, TESSH 1 AHek Soideie favd 0.00 dice
T 21 TE o SifafEa % fou soeere fava
1 HF Aihd TEST Sl SATeiigha/Ta=tad Taeel

277

F1 sk ygfa &1 AIG T E°F HUMHE e H
ad ¢ fF T gm HY/H, BT g H sfusw
SIfeRISIedl ST 81 e E° 1 31 78 © T
H*/H, & qo § Tk 90 0=es ¢ OHE
TR fawe sgd mewyol 21 39 e wgd o Tl
ST S off et €1 % T g soRe
sAfufraeti (sv=ea sfufea) & oFE oS
favge o oM arfas 8.1 H U MU B soeRE
arffsrenati qen Seli o aR o IR eifeen faear § o1
STt el | Teil

HRTIT
SAfaferaeti 1 U Hequl o stqerE sifafwran €, ey siferiteRtuT de STUeEE WY1 B ©
TH U8 U i YR 1 HehedrTd &R 9§ & ¢ §—Terufaftad (Classical), SeieRieh qel SAierfiehto-He|
T HhCUAIST o SMUR W SFHRT, Y=o, AR (MRS ) qen =mEsh (feae) =i
HOE T E| WA i ok Said St o-gEA 1 i o w21 A <Al siTaRteRtuT-|EAT ae
AT oA Tafkrat sroeai=a stfafsmaneti o Tt fae o Swantt €| sro=em=a sifufmanet &
oI Tt o fafer feman o @—nt, erasre, e qen st Fsted I 9o Soiais Wehd &1
SR ! & T T B Yetw rfufwmaneti w1 o sifufwaret qon Tl o teFER W oA

STAFANT B R

A

8.1 Tr=fafas =ivis o v @ifra a<d 1 STaRARo-TE& 1 R0 sifse—

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

(¥) Ccao, (7) NaBH,

(3) H2§2O7

(1) H,P,0, (%) K,MnO,

(¥) KAI(S0,),.12 H,0

82 Trefafed Aifirr o YEifrd qol i SeReRo-Hea 1 © 99 39 URumHl s 379 &y o

W T?

(%) KI; (@) H,S5,04 (1) Fe,O0, (%) CH;CH,OH (¥) CH, COOH
83 TreAfafed sfafwanet 1 sroaer=m sfufmaet & wq o fifae wiftd w3 1 JaE Hi—

(%) CuO(s) + H,(g) — Cu(s) + H,0(g)

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

(F) 2K(s) + F,lg — 2K'F (s)

(¥) 4 NH,(g) + 5 O,(g) — 4NO(g) + 6H,0(g)
84  TIRRA 9% ¥ Afufrar ek ¥% qRedT andt 2

H,0(s) + F,(@ — HF(g) + HOF(g)

30 AT o1 STo=ET= ity Tt ity

85 H,SO,, Cr,0” @ NO; § TeH, hITFaT T AESISH hi SHFHIhTT-HEA S TN TS|
1l € 3 TRl HT G IR 9 THH T (Fallacy) 1 Tqdishor §ifsu)
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8.6

8.7

8.8

8.9

8.10

8.11

8.12

8.13

8.14

fereAfertaa et & o fafay—

() =Rl (1) FARES (@) fawa (1) The
(M fea (V) sieErEs (m)  ofem (1) gehe
(¥) &I (1) e (A witmEm (1) AR

37 g1l R G dAR FIT, f5H FEH - 4 T +4 Tk FT A AESH —3 F +5 % I

SAeReTeRToT Sferee Bl

A Afafsranetl § Towhy SEATIEE ql SRS e WiadEe STaEihRe qo TT=ash—aHl

2w H fora d €, Safer ST qen e T oheiel SARAR N o Y § &l b2

T stfafransti &t IfEau—

(F) 6CO,(g +6H,0() — C,H,O/aq +60,(g)

(@) O, +H,0,l) — H,0( +20,(g

TART ok 3% Freifefan @1 @ o s st w82

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

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

SR STT=ET=d SRt (%) qo1 (@) o = &1 fafy gamsu

AgF, T sifeer 4ifiek 81 3k 78 oF Y, o 9% AR T 1 wfeenet sieiwRe w1 i

T Ll 1 N2

St oft T AR NEs T ST o S SATH(HA T i Sl ©, e ST o S

T T SilerdienTor STaee T ATk qei SHeieheh o e T Ieaal STeriehTo] STeree

1 AT S 21" T FeRied w1 SfifEcd i ISl ST it

T U0 1 TRl 1 ohd THIATU?

(/) FEfy e Grefvem T qen STl G Wi g € st 21 e
ff Azt Q digh I AH o foIU T9 Uoshieiosh WREH WHTHE T Wb
iR o &9 § Fl w0 &2 79 Afafpa o fau wqfer sToeETEa geieo
KiE

(@) FARESTH HETR A | A% Torgfish o7t Se R g e 74 areft HCl 7
T Bt €, W A fasor F s sufted @, A g S Y ol 9Ty ue g
2, =2

frfafea sifafwanet § iadisa, eTuafad, aiisRs 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,() + 2H,0,(1) — N,(g) + 4H,0(])

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

frAfafea ifufemaet § tw & oTUaas aRihethe, STRIEH qo S ¥ STel-3T1 YhR

Y srffsman w0 i €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 gY fag SIS foh Beliorl o Twefaiiia 93 sfidienie a1 eEgiRicrh A
TESIETSH 3T IS T €
Freferte sifufsman o= el 8—
Xeog_ (aq) + 2F (aq) + 6H+(aq) — XeO,(g)+ F,(g) + 3H,0()
TR Na,XeO, (FTHHT TH 9 XeO, ¥) o R ® 319 30 aifafsran & o frehd frarma
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) 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) — I ufadd =i
T sfuafwansti @ Ag' a0 Cu® & =FeeR & fawg # frend femfam)
A geaeA fafy g/ ffafea tefem sifufswansti 1 dgfea s —
() MnO, (aq) +I (aq) = MnO, (s) + L,(s) (&aTda )
(@) MnO, (ag) + SO, (g) = Mn”" (aq) + HSO, (aq)(T=ita Hezm)
(M) H,0, (aq) + Fe*’ (aq) = Fe™ (aq) + H,0 (I) (3T<ia HIeAw)
() Cr,07+ SO,g — Cr’ (aq) +SO,” (aq) (3T<fg wreAm)
frafafea sfafsranei o FHieREl &1 oA Sode ae siedieor-wen fafy (arA
e |) gRI Hferd HifSQ a1 g SRRl 3R STTEIEH] h1 UM 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 aifafman @ o ®H @ germ W # Fehd e—
(CN),(g) + 20H (aq) — CN (aq) + CNO (aq) + H,0()
Mn? 3T faee # STeemdt a1 € 9o ST 57 Mn2*, MnO, iR H' 3T <1 81
39 Afaforan o fou wgfaa st weet fafan—
Cs, Ne, I, @1 F ® U8 d &l Yg9M hifaQ, S
() oheel SRUTCHh SRRl Fereell FEf¥T i 2|
(@) el T SRRl el YR il 8
() HUTCR A GFTceh Sl SRRl ST FEfi el €
(%) 7 BT 3R S AT TRl STeree WEfi il €
I o YR § FAE W GEA § A S § 1 A i Sifiehdl g Res gt 2
TehISEAFAES U AfdfwHa ik 39 SIfehal &l X a1 <1 81 9ial W eF o 39
ST=ET=E e o fore dqfera wetet fafan)
0 qEIh H < ME STad ARelt F Gerar ¥ frefafed e o 3w fifst—
(%) dfaa stemgetl & A9 SARE, S STEUEA i ifufwar v w wehdr &l
(@) fH=l 9 argeti & M Faee, St STEEEaeE stfafseean v wT w8
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8.25

8.26

8.27

2.28

2.29

8.30

gfesh et fwio skt sireaTes foft o veom ug o Sreifen 19 o Sifeior | gr sttt
Y AEfew AR 19 991 Saarsd s9dt 21 10.0 U ST 92 20.00 U SARfsT gr
ek SATRAEE 1 Tehal STfeehan | W & Hehel €72

gRoft 8.1 ¥ XU T Ak fawel &1 Hewd | STgHAN @Y R I 3 SAfehNeRl o o
rfferan G 22

(%) Fe® aa1 I(aq)

(@) Ag' d Cu(s)

(7))  Fe®'(aq) 9« Br(aq)

(a)  Ag(s) aom Fe®*(aq)

(¥) Bry(aq) T Fe**

frefafad § @ v & fogq-s1u@ed 9 9 SRl o AW SRt

(%) foeeR seEeie o e AgNO, H1 i faemm

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

(M) wifem seiwRie o WY H,S0, 1 a7 fawem

(%) e TeiaEie % W CuCl, 1 S faee

frafafaa angsti 1 39k @aul o faoed § o foter s &1 eawar & %A | fafee—
Al, Cu, Fe, Mg a1 Zn

= XU T A e faval oF SR W HTqstl il 3okl S@dl STI=Tash &Fdl o %A H
forfan—

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

Hg?"/Hg =0.79V

Mg2+/Mg = -2.37V, Cr®*/Cr = - 0.74V

IE Treadt T 1 Tafa ity foad fefafea sifafwan g 28—

Zn(s) + 2Ag*(aq) — Zn**(aq) + 2Ag(s)

31e Fadrsy foh—

() HH G SIS BN AERE 2?2

(@) ¥a o fagqum & aes S 2?2

(M) IAF TR W e arelt stfafward @ 22
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