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8.5 ¥ 8.7 9% = Afafwnd = afafwn
T W IS FH T e B uiw e
A YA S ¥ A awe & e w
* iR’ wEA o) 39 YRR s
9K, [Fe(CN)llaq)+ H.0, (ag) — 2K, [Fe(CN),](aq)

+2 KOH (aq)
F oo o K o Freeme o e Caefirmy
HIHEAEE H ST wE HRd #l ONY o
AR Uz T uftarn gH YN §— fed uard
U srfedts /B v &1 WarEyr 9v
FIggrom/ dAfaedt a7 ol TTeRma sifedietor
e

wel TRl Aifer | st 1 Ferw Hoe
B 1 1 | 1 = | e B e 1 B =
Fer e A e e 9w & R &

A =

A FTTGIA/ AR e o WA ] ATHIA FEA 2

ST WohH 1 TR -

2 HgO (s) 25 2 Hg (1) + O, (g)

(OTPR WiaEEe o e TR

2 FeCl; (aq) + Hs (g) —» 2 FeCls (ag) + 2 HCl(aq)

(8.9)

(fergaofl a7 FENA 1wk Feiee 0 )

CH,=CH, (&) + H, (&) = H.C- CH. (g) (8.10)

(BTG 1 A1)

2HgCl, (ag) + SnCl, (ag) — Hg,Cl, (s)+5SnCl, (aqg)
(8.11)

(8.8)

(W FEwEE § 3m)

FE afafFm .11 ¥ RBIoFanee 9 FT
SE T SR AT B W, SHG 'y
OfF FEe & w0 § o sitwiEm o 7w R
e o = B 1 o | = e I | e R ro e i A e
A HT SATH & T 8 T s g s
TN T S T € st T fa srreEee
= T3 T

IR 8,1
H= & 7 afafraet ¥ geaf fF e
SR 7 W E I Ao—
(1) H.S (g) + Cl, (g) — 2 HCl (g) + S (s)
(ii) 3F¢,0, (s)+ (s] 8 Al (s) — 9 Fe (s)

+ 4A1,0, (s)
(iii) 2 Na (s) + H, (g) —> 2 NaH (s)

e

(1) H,S e 7 7 T, e weeee
H TR A A A A W R W
AT T e # Hent ¥ e
71 731 21 TEEIEA B WA F IO A
1 T & @ R

(if) AT T FIO T HAO TEHTEA F
FTFETERTO BT T8 ¥ A o e o
FRY BT Bk AFESE (Fe,0,) i ATHH
7 @ 2




(1) TEREEHRITEN TSI o ST S35
7 7 9% A e # o Tifeay siiga
TN EEEIS SATHiTA T E

sifufean (i) #1 =97 Tl safen S T #,

Afes &n erasET=a afafsmat =1 e e 4

qireE =% e

8.2 FOIEEIT TATAIALUT 3TifeRarati

o BT o oerEae srfufsmand
T T WA g § T Fretetey e afafwanea §
71l SIS 2 sfes FmfeRd aw o 5 R
FO WiETn w1 oAEEEIT A W §; wWeg-me
FANA, SIS 927 WeFT &1 T=EE |6 8 W@
FF 37 9§ wAfEEEl 9w Sifggm w5 g A
w®IE-

9Nal(s) + Cly(g) — 2NaCl (s) (8.12)
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HIq &1 qorl § AluE B
(@) Wom forarm @ wu foRerm sEarTas
wfafgast ¥ e fowarm, siedeq o
s e st e ¥

|l &R 9T 99 HE SN 98 Gy ( Ca, Sl
Ba) &% fgsz &, o vive o@ § @EEeE
Taeeme 1 &1 2

(4] +1 -2 +1-2+1 O
2Na(s) + 2H,0(l) — 2NaOH(aq) + H,(g)
(8.33)
0 +1 -2 +2-2+1 0
Ca(s) + ZH,0(ll — CalOH), (aq) + Halg)
(8.34)

Trfifyrm, S ot w9 wfE ol W |
TTEEEEIEA 16 & IAEA FHE F

6] +1-2 +2 -2+1 8]

Mg(s) + 21,0() -2 Mg(OH),(s) + Hu(g)  (8.35)
8] +1-2 +3 -2 (4]

9Fe(s) + 3H,0() 25 Fe,0,(s) + 3H,(e)  (8.36)

oA A e, W viee e A e T w
I T RS w1 eI W wEd 1 ot |
TEEEE I UEA W ot I F S oum
| fora = o efoan aur fo o uwm w5
U F IAE €| A G BEgeA & faenE %
T9 I -



. e

0 i +2 -1 0
Zn(s) + 2HClaq) — ZnCl, (aq) + H. (g)

(8.37)
(8] +1-1 +2 -1 (o]
Mg (s) + 2HCI (aq) = MgClL, (aq) + H. (g) (8.38)
4] +1 -1 +2 -1 [u]
Fe[s) + 2HCl(ag) — FeClyaq) + Hy(g) (8.39)

8.37 § 8.30 TF W HiHEAC WERETEn o
TRIESISA Y GE e IuEnit 1 gEeen T H
s ®1 T agel # o F uEEE 2, W
Fe St %% TfFa qet # =Fan aon Mg S #q
AfFa srget & o T Tl 21 e (Ag). e
(Au) 1% ed, =t wepfa H wepa svEen | wE Sl
%, IEeEETE A g off TR T8 &

@z 821 A7 W WG W qF § F
(Zn), FT (Cu) T FOT=R (Ag) “geil =1 gerwiq
@A F ug I rEreE fEAriea-we
Zn > Cu > Ag Tl 31 YIqe o THH FErsHl #
[iwaa il 1 s 21 S0 9 % 174 o o
AT | FEER 9% G 9H W 3 aw@
aftftwrE fEaiem fofam 2t ot 21 s e
Tz TN TF T o A € oo fome
FANEE, dAMEe W owaeRs o fawefm W
A T T T WA F A T afaw 2
¥ 77 5= A TFm = sTm afsdiem o =
Ll ]
+1-2 L8} +1-1 (e}

2 H,O (1) + 2F, (¢) — 4HF(aq) + Ou(g)  (8.40)
TAERA 3R e sfatrand AmrEe: e e

o] -1 -1 0
Cl(g) + 21 (aq) — 2C1 (ag)+ I, (s)  (R.42h)
TANTIIET § Br @dl |- ®1 weu-fafy, fades
wHferd A “ITd THET (Layer test) ®, &1 4R
afafwart 8.41 991 8.42 ¥ TE FA AWHAE T
2 T 36 UER faeeA ¥ S sEEEe e &
foeemmd =% wFdT 21
0 = -1 0
Br, (1) + 21 {aq) — 2Br (ag) + L, (s) (8.43)
T B F| FeNEEl W oFesm W wiim % fou
SArFdRT fafy w1 savTEa B &, T freifefas
Attt O i §-
I =3 Xps 2 (8.44)
T X FelsH W I YRSE R ¥ ARy
THEE WA W Cl, Br @91 [ &1 sissg
o o, wiieenel AT9SNE T S9eied 2, WY
F-% F, ¥ o5er o fon 5 «ff 1ot aem 19
TE 21 FH F, W &0 o forg s fogg- s
FM St 7 TE WA 7, fawe emme e
T =TT FT|
4, AT ATTTERAT
Afafward %) wEEETE @fatEn § a9 9 0
ST a7 W WY g adl e
T B WA St W afEd vl % U
v T Y Y A SR e I Y Hehl
2| fwamie wwd § 9% o weAtnw Al
e H g T A T uiee § se e

¥ ufeq T w1 T SR FHES T AEES
HEAE H I Aqeig TaoEEl 9 FRE 3 U
ferrenfon &7 Tl 8-

0 =2 +1-1 o
CL (g) + 2KBr (ag) — 2 KCl(ag) + Br, (1) (8.41)
0 +1-1 +1-1 (8]
CL (g) + 2Kl (ag) — 2 KCl(ag) + 1;(s) (8.42)

Br, @1 1, % @4 @ col, ¥ faes 7 &
HRU TR TaeEH & T gE AEE 9 TEEE o
TEHAar 71 I AfafEmst = smafis w1 o0 T
R fom 7 5
o -1 -1 9]

ClL (g) + 2Br (ag) — 2C1 (aq) + Bry (1) (8.41a)

eIt e T sAfRda saeent ura B #
TS WSS 1 29I T Ui SR #,
vl i a7 FT ST T 2
+1 -1 +1-2 [e]
2H,0, (aq) — 2H,O(1) + O,(g) (8.45)
TE TR W SRS, W -1 e § ¥,
0, 3 I FEEn | a9 H,0 H -2 saen § ufefd
7w 2
FEERE, Ho% 04l FiiA 1 9iE meaE o
oA Fefafias 21 @ g § -
4] +1 -3 +1
P,(s] + 30H (ag)+ 3H,O(l) = PH.lg) + 3H,PO, (aq)
(8.46]



L] 2 +2
Suls) + 12 OH (ag) — 45" (aq) + 25,0 (aq)
+ 6H,0() (8.47)
[¢] +1 -1
Cl,(g) + 20H (ag) —» CIO (aq) + CI' (aq) +
H,0 (1) (8.48)
AffEma 8.48 =] foReF & 3o 1 <@ £
wAfafsn o FAEEn FRuEETEE A (Clo) T
el 1 AT wE TEA A FE 8 T
T BER SR S AEE a9 SFEEA 5 98T H
Wi B &, S FriE g st 8.48 ¥ wRftE
it &, SR & | e ) afafwa fosr o |,
A TH WEL B B
2 F,(g) + 20H (aq) — 2 F (aq) + OF,(g) + H,0(1)
(8.49)
T WA 24 W 9@ § fE wfufEwm 549 W
Fregae vl s@ | o = S sfisden
& 71 SSAA g R T 9 SR A
T &, FIE 70 99 ¢ F T metas foEn
U 9T T o FEU YARHE AT arEe
yafird @ T Gehdl
T A aE g TR dEisE § ueeiis
SEE vafd F@l &9 TR
FERAUT 8.5
T B ORE W S T wat T
=Tl 3 7
ClO . ClO,. ClO, T ClO,
1 w9 Sl &1 aAfufmEad o fatae, =t
STEEHIA T 2
&
FANT % IWE e AEE q Clo,
STERIAIIES T ¥, S T ST §
FARA AT IoAE SEHE T +7 H
M@ 31 519 A ST T AT

SfafHATd 39 YHH E—

+1 -1 45
3CIO° — 2C1 + ClO;

+3 -1 +5
6clo, hy cr + 2010;

+5 -1 +7
4Clo; — Cl +3cClo,

A =

SETETUT 8.6
fofofas su=am=a afafemmet &0 awisd
TSI, —
() Na(g) + 0:(g) — 2 NO (g)
() 2Pb(NO),(s) — 2PbO(s) + 2 NO, (g)
+ 1% 0, (g)

(7) NaH(s) + H,O(l) — NaOHaq) + Ha (g)
(%) 2NO,(g) + 20H (aq) - NOs(aq) +

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

&

Afufe ‘= =1 A TEE atErs T
& HASA B0 g9 ¥ e wAeT afafE W=
R 2| AR ‘E d o A d A
Y avafza g gl seiow T oafatEa
HugeA 4 ¥ wiied 9 &) AfetEw o’ §
Wl H SUfE TEeled & [OENUA EESES
HFF g EF o HoREsy SREared 18 andl
¥ T 39 “fomere aifafE’ e 81 e
H' A NOL(+4 1) F NO, (+3 37wT)
91 NO, (+5 eed) § SAREEIEA 2l 1
ol g8 fafREa AEaAIET STy
st 21

IIEI 8.7

TrefatEa afafFant s 20 & =6 g6 27
PbyOy + S8HCI — 3PbCl, + CL, + 4H,0 741
Pb;04 +4HNO; — 2Pb(NO,); + PbO; + 2H,0

Bl

ard ¥ Pb,0,, 2 TiF PhO @41 | Hid PhO,
1 WEHHOTE 7 §1 PhO, § WE @
TR ST +4 §, W4l PhO H ol &I
TP SRR FERAT 42 71 PbO, T6 W
SRS (st & w9 ©) =i A sfafEn
FT Wl £ $HEC HCl & FARES 37 i
AT o ATerdiha 3 Tl 21 g Fg i I
T TE AE TR PbO U 4N SeEEe 2
gHfee AfaHa—
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PbyO; + 8HCI — 3PbCl, + Cl, + 4H,0 i HNO, ¥ UF AFHFRE 7, d: PhO,

1 =1 A A S AR ¢ T HNO, % 9 ¥ eft 3wt A s &

?;:;ja:'{H;;'w_ég: ?Clz s 2PbO + 4HNO; — 2Pb(NO;). + 2H,0

- +2 ) 8 sfvfsar 4 Pho, @1 HNO, + ¥f4

PbO, + 4HC1 — PbCl, + Cl, +2H,0 fafergar HCI | 37 @en sfafma | sem
(SreETTE Sl Fl

e stfedeRTor-wEr  faramars

50w 5o W A @ few F T A O w9 dEEm-ven s B 21 e C0,
(S FE & FiEEm-gEn 4/3 ) B0, (W@ AW F AEO-Gen 16/3 2) a4 Na,S,0, (FE Tewt
7 AFEO-TE 5/2 7))

el AR R il e e o B O 0 e e o =2 . O 1 o
G o e o A o) o O o B e i ol O o e e o o
i e 1 O ol A A M o e i e e e B B i B 0 B e
21 C,0, Br,0, @M 8,0 TN M TETAl § fefater ofefE fEd g

(Fr7 TAEEES) €0, F OFEA E-

+2 0 42
Eg=EEC=0
0
Sei 5 O"\\.\\.G -&-‘1—||* +64’O
BrO, (TSWAFEAET) & AT - O=Br —Br —Br=0
e I %
0
0 ()
5 o 7 x - ||+5 0" D* ||+5 =
S0F (2 uFe) A o o-—lsl—-s—smﬁ—o
0 )

TWE TV % AW WA S TE % A9 TAME B W S GEeA T €l Sh T WM
B FTF 0,4 4 AT WA 42 R dmen ¥ 9 A Y AT S F oW T o wem
4/3% @ H R A G aEA F) AEEO-GeT 42 79 A9 e w64 S 99 #l T R Bro, §
ol @ T W WA F SR A 46§ A9 A A SHA WA %1 S A 44
uF a0 TR EA Wen 16/3 Sswa A 3 3 3 VR ¥ RiE 8,00 A A 9w A UeRE +5 A
I AN A g T Ge%t WAW Y 9 & W Towt WM ¥ SEem-TEn & 4 5/2 @,
WaF AAE W U T T F SEEUITE F9: 4500 a0 45 F

™ W B R T fe 7wd § F e ofeie aer w7 ween § o | A et
ST T WO A WRW A fl e gt v o o e fn v W e s
ey @, A B TR A AR fF T Few o AeEE e ¥ and o 39 v faum §ous ow
sl e siEo s@ed € (A e B G S9E 1 wEd 2)1 FeO, MnO, PO, TP &4 ©H
A €, 5 fog siwes € T wom o @ foees disee @9 21 0, ™ 0 A o e siwiem
AR W W B 9E T+l qW 4 B
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8.3.2 sruerEw Afafmansit = dgem
e aifafEme & Hgem o ferg 21 fafust &
i g 3 T @ o fafy amems w1
Affi-Hen ¥ it W enefE § oA g
fafu ¥ s afafea =1 = sl | faves T
ST - H AT a4 T A9 | A A
Tafasii =1 W & au Sia-Taen @ T
TR WA T B
(&) affeerToT-wHEn fafy
o fou off for o s o Al el qen 99 =
SEIE] = G I M e §9 TS gR SR - He
fafy &1 =1 w=iE F@ &
g 1 ; Tt sfirEee e Tl o wE i fafau)
U 2 : ATACHD oF TAT T o g w o
I TAMEAT i TEETe, fe AT wem |
uftEd & @ E
UZ 3 : U TRHIV] U1 O S/ ST R SR
e W gig 91 B9 &1 AT F TS A 5 T
T 7, 7 TUEER e © M Fifew, 9hF 7 wE 8
I (A% AT &0 & v sy 7w E A
750 Y e 6l 8 w1 # o fadina: & @ g,
@ gufen fF g2 7 F9 124 2 A O AfawEs
T TR % gF ¥ AR W aadie-ged 3w
e g fauifa 7= =1 #
g 4 ; 7 + Tifvm =2 o T afy aifafwan oo
s § 7 R, A He A OH- 319 ST TH 91
SiifEu, diieh SHHHRTH a2 ST 1 Fel A T
21 afy st arefa megs | 5= 51§ 9 He
A 1 TIFE FHIAE| AE TRE W w, @ OH-
FATA T TUET Hifad)
U2 5 : AERSH] T SR H -] SiEH, FaE
| FAT AR TSI WHEH! & T U FHH a950)
T4 AT oF TEAE] T W &1 A S Hife
afe sfiqerert qen Seel B (S SIR) e
TS F WA TF AR T, § T wfew
ST wfufmm w31

T, ¥0 9 SRV HI HEE ¥ 37 U9 I

T

A =

IITEA 8.8
wEEEH SR (VI), K,Cr,0, ® Fifsaq
HePTEe, Na,50, ¥ &m Ay J wifws
(I11) 33 T Feh AP 37 et 2 At
sAfafaEan fefEm)
BT
uz 1 : Afafsn w1 e w5 v 3
Cr,0. (aq) + S0,” (aq) — Cr'(aq) + SO;
(ag)
T 2 : CrUE S SEEEHT-gen fafan-
+6 4= 3+ +6—
Cr,0% (ag) + SOJ (ag) - Cr (ag) + SO}
(aq)
TT TH A W GIE ¢ SEEme am?w
SFfwTF 91 TEEEE AT ATEEE €
g 3 : ST 1 3 3 T w5
TUAT HIfSIC G 3% Uk HHH FHEL—
+6 +4 +3
Cr,0:" (aq) + 3505 (aq) —» 2Cr™ (aq) +
+6
850{ (aq)
UT 4 : FWitE wr AffEmm onem mem o
HUH T E A9 A AT T APE 1 AEm
WE WA TE #1 geierm A #iw sH' Sifem,
58 sEfas AEY UF 99 E Sl
Cr,07 (aq) + 350 (ag)+ BH'— 2Cr™"(ag)
+380," (aq)
UZ 5 ; #q H e AT HI T0E] HIT90|
HAfera sTeEE AfafEn o 9 & Ao
T IR IS TN H 9 % et (A
4H,0) F! g
Cr,0. (aq) + 350, (aq)+ 8H" (aq) —
2Cr™ (aq) + 35S0, (aqg) +4H,0 (1
FEET0T 8.9
gt men e SR dhES dEE d
wfer smafs aAfafwn goEm fafau)
B
T 1 : THET R T OWER H T
MnO,(aq) + Br (agq) — MnOs(s) + BrOa (aq)
U 2 : Mn 9 Br & s=d=-ge fafan)

+7 -1 + +5
MnO,(aq) + Br (ag) =MnQ, (s) + BrO, (aq)



. e

TT 9 AW F gAF § (F [OHE GEA
ST & 99 FARS A STIEEE €
UE 3 : s § gfs s g E
TUE HITC 91 Ig AR B9 H U HEA
FE)
+7 -1 +4 +b
2MnOfag)+Br (ag) — 2MnOy(s)+BrOslaq)
g 4 : i AfEAr 0" WEEn w50
W 7 ST ST UE HAE e €, T
Al 9T T 9EE TH & e s @ w
90H #™E Sifge—
2MnO; (aq) + Br (ag) — 2MnO,(s) +
BrO;(aq) + 20H (ag)
UF 5 : &7 T Eeis WEE 1 e Fife
T A SR SUgE Tem H Se-srged (A
TF H,0 #v) i Sifen, fom wgfem srveamaa
sfafEa e = S
2MnO,lag) + Br (ag) + H2O(1) — 2MnOa.(s)
+BrO; (aq) + 20H (aq)

(T®) G-l &
w fafy gm =@l sd-sfafrasd =0 sem-sem
Hifeld #id & G491 9% ¥ A Rl gt dgfed
et A FE E

oM wfifteu & 89 Fe* @@ d Fed 399 H
TEFHE AP (Cr,0)- FW wE mem H
St e de= w¢ ¢, TEd cnob
A F Crt B H e B ¥ T fom
T fefafas w0 ss@ &
g 1 : SATGfE AHIE I AEE T H fafEn-
Fe!'[aq] + CrgOl—f ; (aq) — Fe"h [aq) + Cr'%[uq}

(8.50)

UE 2 : 59 THIH Wi 7 Ag-Afafmae ¥ fave
=Hifam-
HFIF H5 : Fe® [ug) —» Fe¥(ag)
ATA A ¢ Cr L0 (ag) — Cr '(ag)

(8.51)
(8.52)
U9 3 : YIS HE-AfafEa & O T H ¥ afafea
Wi wEEt F Hafae Few e atafEe |9
sfafaa WA F Fgfed 99 % faT ot F: 2
TN T F AR 3T At At Fe TR %
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fom weet &t wafem 2
Cr,0; [aq) — 2 Cr' (aq) (8.63)
TS 4 : g qeqq | S0 giHare] g -sATatem
o O YA % Hger & few H,0 a1 H WA 6
Hgem % fom He Sifgml 33 TR v frefafes
Afqfzan foerdt 3—
Cr,05 (ag) + 14H" {aq) — 2 Cr " (aq) + 7H,0 (1)
(8.564)
g 5 : wE-wfufkaEl § wEe & waem o fery
TAGT WIS W A -arEeen ® e w
T T S T % o AT aE (e O A
T 1 SYHE HEA | T HIfA0) A6 i uged
FI T ATFIEI F IEA TH OTER o E
(8.55)
a8 ATEER HE-ATHEFED F oaE & 12 89
e ¥, 6 sorE de 39 #-
Cr,0; (ag) + 14H" (ag) + 6¢” — 2Cr (aq) +
7H,0 (1) (8.56)
T g - | e & 9en gHe A
% for s wrd-wfufwar #1 6 & T F
70 g foe E
GFe® (ag) —» 6Fe® (aq) + Ge (8.57)
UE 6 : TN oAE-wfEmeE w1 S woEw 9
A Ura wW F a4 3A AR gelE e
F7 39 B
6Fe” (aq) + Cr,07 (ag) + 14H'(aq) — 6 Fe™(aq) +
2cr “(aq) + 7H,0() (8.58)
U2 7 : weniya wifau fE wdemo & gE ol
TS T T q9T Yl WO ) 7 A whee
qoliar & T EHHRCT TR S g e
w1 T T HIE 2
G WeH H SfaiEa R Yeel Al 361 TR
wafera Fifam, 99 w=g 9og g 50 &) 9w g
FHISHIOT o &1 AR H* A %1 W o aat OH-
St 9w ==T He 9er OH- T U @i T =,
@7 2 &l sgwt H,0 fera dfsu)

Fe’* (aq) — Fe™ (aq) +¢
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IIEA 8,10
T (VIT) S &iE miegq § sTdieEs
AP, | sfvas AAEE 1, g0 HEE (V)
SFEES (MnO,) H aEHd & &l 56
SIETEE ATafHT 1 39 A Tem iR
sfafsa fafam)

5|

g 1 : YEH T Eie e fead ¥
MnO; (ag) + 1 (ag) — MnO,(s) + Ly(s)

T 2 ; T AE-ANEAE IH TR £

=1 o
AR T -0l [(agq) — Iy(s)
+7 +4

T9AT AG-AMAHA MnO;(aq) — MnO,(s)
UR 3 : A STH-SAAE | IO
HaeH T T H fomd

2l (ag) — 11 (s)

WE 4 : O W] F Hgerd & o ¥ 3=
afufe | < i 2 -1 wiEy #-
MnoO; (ag) — MnO, (s) + 2 H,0 (1)

H W] % Hger o fau ¥9 98 #1918 H'
A7 witg 33 2

MnO;(ag) +4 H' (ag) — MnOy(s) + 2H,0 ()
FiifE wfafFn i oem 8 B, ek
AH* = foTu Gl o S A 29 40H §ig
& 2

MnO; (aq) + 4H" (aq) + 40H (aq) —

MnO; (s) + 2 H,0(l) +40H (ag)

H' 57 841 OH 3199 o a1 &1 H,0 ® a8
T qfuTE TR g T

MnO,; (ag) + 2H,0 (1) -» MnQ, (s) + 4 OH (aq)
UZ 5 : 30 US W W qA oE-aAratEed o
TN 1 Hge T T fafy gw w ¥

2l (ag) — Iy (s) + 2¢

MnO;(aqg) + 2H;0(l) + 8¢ — MnOs(s)

+ 40H (aq)
TOEEHl HI HET UH WEW g9 o e

A =

TR 75 - HiEA F 3 ° q91 AT
- wffEa # 2 | 7 F@ T
61 (aq) — 31, (s) + 6¢
2 MnO; (aq) + 4H,O (1) +6e — 2MnO,[s)
+80H" (aqg)
T 6 : Tl - afafmas S S 2E
% e N S W AE WEE
BT i
6l (aq) + 2MnO,(aq) + 4H,0(1) — 3l4(s) +
2MnO,(s) +8 OH (aq)
U 7 : sfan wed wwie # fF S @i &
TEATIST 1 T a9 STE S 5 O gt
Hafea 21
8.3.3 aru=rEgeE rfufsFarsit w smarfa
sreAe Feera W 70 U sre fafy & 9o o e
%, fodl w foermm =1 vaera pH Hasefia Sg=s
1 WA HT e foerE § WE e E ) HEe w9 9
SwETEEA e § o A e s g,
fewReyadidz %1 w@am w9 F1 W FHA F
ATTATETS HATHE § OEHEE F WA et
SR g TAETYa e A g
(1) @ %1 afeemren (S @d fw el oo
- A MnO; ) TETES (Sell indi-
cator) F WWW%IWW(FQE’
1 ¢,0% ) F &ifem am st 8 T A, @
399 A W B 81 MnO; #PH ®I HiEdl
10 mol dm® (105 mol L) ¥ &1 24 T o+
TEmE T W v T wes femdt € osmm
TR, W I A A oAfaetTe 7 W g, W
AT T SRS S e TEEE -
fofa & 19ER WEE 90§ =7 F
(i) S MnO; % FEA 4 i 2, A S g v
HUAHF o S W o I # S 9
Serdiape T AT @ A T-uied W H
T A IREW Cr,02 FW o W €, S
T EE T ©, S Joatag o 9% 78 SRkl




. i a

THHA YEF hI ATHHIF HEH TE A T g
A &1 TH WhR A¢ HAcateg 1 goE B 7
(i) T = fafy ot suersy 2, S 49w S 9=

o 21 T WA e 39 AT o S

T R o B BT ol o A R

% A T

2Cu*(aq) + 41 (ag) — Cu.l(s) + I,(aq) (8.59)

=g fafy =7 aun AEEE 1 2HE & 99 =Y
e 7 1 T AEE S qEese SEE 4§ fain
Afaferan £, 5 sy afafea of #)
Is{aq) +2 SQO?;[aq]—yﬁ.l'{aq] + 5403"2'(uq] (8.60])

7l 1, 9@ § sifaes T, KI % foeem § K, &
9§ faem 7

Sl ® W SEEl TEEE S § v
R A €@ )
8.3.4 3ffaEfieRTuT 3fepETIuT = HiEd
IR faa=r § a9 98 9 T E R s
fafer =1 famrma weagER 2 T 7| s T
F el A B A O T A TR A A
Tt i afsfear 8 wem ) (T @ afuw) &
=AM A TOERE TS W R % Y H Al oI
THiA 1 TEEA TAE-3(G F T H @ 5o
8.4 aToeratue sTfafeRaTg T

THEEIE Uy

7t fier 1 o8 =1 1T Aok = foersa o 2o, 4@
st (8.15) o SIER G WA fewr 3 8 5
sroETEA sifafEar & S fie © F 10 W geRi
F Wege T 5 T st faw A
o B H B € W7 I A H ST H e
% w1 6 71 g9 AlafEa § S Iesd a6 gl
At 1 w1 forge e W et &1 Wl &1 g6sh
foTu =i Tothe faeam 1 Fas oig =1 geres e
HETTF # W E1 FH I Hehe w1 s die
T wEd §, 9 H T A1 U 6 TEy = °F 3 U
=0 H o firer wethe W 2O § aen T w1 B
=0 U T T 7| e oft dee § w5 oft el
& B A S A § o AN S wE % e
% AT T UE F WA 5 ArEiaa A6 S
Y TF W SUCE T 71 F STEa a9 S

263

G- ATl ST T & 29 81 AT
T FAT=E AfafEe § 9w @ 9w % sedg
o sATefad SET A1 U e sufeafa | iefe g
= wfefe 74 F

™ AT EEY H AT |@EY H 0E
dieft T = fwdt Y g gus W swh T g,
S ey (S9-FramEe) w5 geid 81 IR
fau, 9 w4 = T g & Zn®/Zn a9
Cu®* /Cu BRI TV T 7| A W AEFT T
AT e ¥ ved o s ) e E FW
& uH TEd ¥ (fE 8.3)) T4 e oA w5
FEU-Eg 5 Sigd § (TEn-Tg U e i uE
el =i HEEEA USRS e Seeishd U Hel
T T AW 3T w del @ 9 ) T g
foere =1 fae Th-gE ¥ fie T aeE WUw W
fogan wmar 21 faw awn #iw & o w5 e qa
fea & WEYA §N ¥ % AR | Sl 9 g e
8.3 ¥ =uid 78 = @i ‘Sfe a' wed &1 9E
o ‘o' (9%) Teafa o e €, & Tl o o
F1E o AfafFa & # AR o F R F faga-aw
yeifeq &1 et 71 fEm w6 W A BW oUW
& fo—

fereg-vars

iimﬁg

B

FFEH ATTEA
Zn—» Zn"+ 2e” Cu™ +2e —» Cu

fa 8.3 Sivae da #1 @) UE W Zn & S
BT 3097 goiagid Ed! UNUY § s G Taead
& Tw & 7T F 9AY @AY & eAq §
A o (AT B9 g 21 e $ifa
fagq-vaE #1 [Ze seFgl & YA #1 R a
forita &
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. Zn ¥ Cu? T%F FOEEAl 1 FAFEY T &Y wel, fos ‘semie | wed €, § a9 =1 o 3
T T T TH B B WA A s AW % W A - 1 EE 69
B #, WA G RN ¥ WA 5 FY uew ceele o fava &t ‘geeere fava’ wed 2
H =9It T A TermETe fafEwe 0 WM wH A A e w5

2 T AR W T A W g A W H AR TR WEe w (A e sfviwen W o im
- T F W 0 A & ATEE a0 Ay feel 8, 9 99 U SgEeeid ¥ 9 g wfen)
TIfEd R €1 €9 WA § o Wi SN fAE @ [en sifafdw 298K W B, 9 TeE T W

AT 8.1 298 K W WIE TOERIS favE-1mae
S W TS % FT § 91 99 38 % w0 H I §: W 9 3w g 7 s 3 e

st (sfdtFa =89 4ne” » 0T =ET) E7/V
F.lg) + 2¢ — 2F 2.67
Co’ + & —» Co?* 1.51
H,O, + 2H* + 2e - 2H.0 1.78
MnO, + 8H* + He — Mn?* + 4H,0 1.51
Au't + 3e —r Auls) 1.40
CL(g] + 2e —» 201 1.36
Cr,0.> + 14H-" + 6e —» 2Cr* + TH,O 1.33
O,(g) + 4H' + de —r 2H,0 1.23
MnO,(s) + 4H* + 2¢- — Mn?® + 2H,0 1:23
Br, + 2e- —> 2Br- 1.08
NO, + 4H" + 3e — NO(g) + 2H.O 0.97
2Hg* + 2¢e —» Hg* 0.92
Agr + e —> Ag(s) 0.80
o Fe® + & — Fe?* 0.77
E 0,(g) + 2H* + 2e- — H,0, E 0.68
; Lis) + 2e — 21 . 0.54
E' Cur + e — Culs) E 0.52
16 Cu? + 2e —» Culs) s 0.24
AgCl(s) + e — Agls) + CI 0.22
AgBr(s) + ¢ — Ag(s] + Br- 0.10
E 2H* + 2e — H,(g) E 0.00
) Pb* + 2¢- — Phis) E -0.13
SnF + 2e — Snis) -0.14
Ni?* + 2e- — Ni(s) -0.25
Fe?* + 2e- —r Fels) -0.44
Cr* + Se- — Cr(s) -0.74
Zn? + 2e —» Zn(s) -0.76
2H,0 + 2e — Halg) + 20H -0.83
AP + e —» Alis) -1.68
Mg? + 2e- — Mg(s) -2.36
Na' + e —> Na(s) -2.71
Ca? + Ze- —» Cals) —D.87
K +e — Kis) -2.93
Li*t + e —» Li(s) -3.058

L. e E° 1 a1l =% € fF et 3w He/H, 31 99 | YA e €
2. HEh B @4 9 6 TS g He/H, #1 qem 8 g e §




fawg #1 WHe IoERIs fawd ®ed &1 W= &
AR, TEIEA W WAE SRS @ 0.00 Fee
7 1 oI e AfafEa % fon weme faem
1 HWH Wieha TSR Fl AT ATAIG AT
#1 ATifers wgfa =1 99 F1 E° & BOITHE 31 H
@ ¥ fF @& g9 H/H, F1 gon o aAfus
VIfoRAETell AT &) SFIE B 99 98 € &

265

H'/H, &1 @@ ¥ U% @ 999 & "HEE
TR fava sga wewyel €1 T v wgd W aEd
SHET SrERTEl S Rt € gw T wE semE
AfafFEmer (sowA afafsEn) 5 aE omE
faga & WA afad 8.1 § fRu o ¥ soee
Afafrensi e Geif o 910 § 97 sfuds fomn 9 2y
S Fe H e |

R

ATt = T el o ey afatEe 2, A st qen stweras Wy g g
=M 8 ¥ 1A YR T Oehed i (AR A ¥ T §- i (Classical), SeEeTh a9 SaRI0-E|
T AECAIA] F AT Y AR, AT, SN (SATeEE ) 9 arEEE (Ew) =
T T B 1w i & siarda sttt s w1 frafon e rn 814 S atfeefteror-geEr adn
SATE e ettt s afafmae & T fomd | SvEn 81 ey i 51
< o A fatom fEem e §—Am, A, e aen sEeTe | Frefam o Ao st wh w5
AR I Wed TR T B Tt afafweast w1 seEse afutmmel g del 6 A § s

S g gl

AT

&1 foeAfaras wheis § o aied 9w F ARER-Hen 1 s i

(&) NaH,PO,
() Ca0,

(@) NaHSO,
(d) NaBH,

(m H,R,0,

(®) H,8,0,

(#) K.MnO,
(1) KAI(SO,),.12 H,O

%2  frefefEy S & wEitEa T B sTRTw- e = S a9 5 et % s S |

FE B7

(%) KL, () H,8,0, (M) Fe,0, () CH,CH,OH (¥) CH,COOH
83 Trafafes safafsEnsi =1 sa=rires Afafrna & &0 § sifas it 0 = v 51

(F) CuOls) + H,{g) — Culs) + H,0(g)

(|) Fe,0,(s) +3CO[g) — 2Fels) +3CO,(g)
(M 4BClL(g) + 3LiAIH,(s) — 2B,H(@ + 3LICl(s) + 3 AICL (s]

(7)) 2K(s) + Fulg) — 2K'F (s)

(%) 4 NH,@ + 5 0,(g) — 4NO(@ + 6H,0(g)
§4 I TF G srE 0 7w A o e

H,0(s) + F,(g) = HF(g) + HOF(g)

T AT 1 AT e T S
85 H,S0., Cr,0" aer NO, H TeF, FITan qo1 Ao 1 Seie{or-HE i UM i)
T & gA AR H G R a9 SEE ST (Fallacy) %1 wyeisam difsm)
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8.6

8.8

89

810

8.13

814

faefafan At & g fafem—

(F) = (1) FEe (@) fa=a (1) 562

(m V) sAEmE (=) afew (1) 9%

(=) & (111) Hehe () wwHaE (1) AFEE

= e 1 ge R Fifen, 5 #EE -4 F 44 7 F A A -3 9 45 1% w5

AT ST 2l 2

TP wfafeT § TR SEAEEEs a9 TREEH TWAES SNEEETE ad EEE—a Hl

B = § TR w5 E, el Sism au ARiE o e siedEnE & s 4 @

= afafwmet #1 wfen—

(F) 6CO,g +6HON — C H,Olaq +860,(g

(@) O,g +H,0,) - H,O00 + 20,

T fF == frafatas =0 0 e = 2fam =0 27

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

(@) Og + H,0,(l — H,0M+0,g+0,g

S AT ARl (F) 99 (") *F F=mm e fEE gEmu

AgF, T @Aften T 81 A 78 99 9, 9 T8 A U afa nfae s § 6

= e €1

S| o U SRR A YRR o At s o W €, T AT & S

A FeTay srfeiieTon s 1 S 97 AR & anfiaed § e Al e

=1 AifiR = €l $9 TS 1 A A SaTe S L

() =l Wi W T 9] S W Wi g w2 R
Al TfeEA W S o =M o A0 T Uesimied SR SHTEE % wE
WHRiFRE % B9 0 i F 27 78 ofatEn & fen aged aueEEE gHiem
Zifst

() FREeTH AFEEE A 4 5 SeEE o g W g die 1 e HCl T
T E ®, Wy AR s W wies Suftem B, o ©F A w1 e et I s
2, 7

Tretietfan Afafmas] 5 AFeFa, J9m, Fimrs 92 FEE 95 e

(F) 2AgBr (s) + C.H 0,laq) — 2Ag(s) + 2HBr (aq] + C.H,0,(aq)

(@) HCHO() + 2[Ag (NH,),I(ag) + 301 (aq) — 2Ag(s) + HCOO (aq) + 4NH._(aq)
+2H,00)

() HCHO (I} + 2 Cu®lag) + 5 OH (ag) — Cu,0(s) + HCOO [ag) + 31,0}

(1) NJHL () + 2H,0,(1) —> N,(g) + 4H,0()

(¥) Phbls) + PbO,(s) + 211,50,(aq) — 2PbSO (s) + 2H,0(1)

Frefofan afafFmed § v € dreE aEEehe, SEEE e 9 8 e e e

W siafaFa =3 Fm 22

25,0 (aq) + 1,(5) = 5,0; (aq) + 2 (aq)

5,02 (ag) + 2Br,(l) + 5 H,0[) — 250 (aq) + 4Br (aq) + 10H [aqg)

A =
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816

8.20

222

8.24

wfufEn 37 zu fog it fr 20w § w6 oe s a9 sl S §
Tr=fafes aifafEn =0 2/ £—
XeO, (aq) + 2F (ag) + 6H'laq) — XeO,(g)+ F,(g) + 3H,0()
A Na,XeO, (for1 uh 41 XeO, #) & =it § wma w5 sffen & #n fowpd Fravren
wH §?
Fr=fafes afafeana 4
(%) H,PO,laq] + 4 AgNO,faq] + 2 H,0(l) - H PO, (aq) + 4Ag(s) + 4HNO,(aq)
(8) H,PO,(aq) + 2CuS0O, (aq) + 2 H.O() — ILPO [aq) + 2Cu(s) + H,50 [aq)
(M) C,H.CHO() + 2[Ag (NH,),]'{ag) + 30H (aq) — C,H.COO (aq) + 2Ag(s) +
4NH, (ag) +2 H,0(1)
(=) C.H.CHO( + 2Cu”(ag) + 50H (aq) — & 9fad =
= afafEmet @ Agh 72 Cu® & wrEr & fawm ¥ fed frafem
S e fafu g Frefafad e afafFaEl ) gaed Hi —
(F) MnO, (aq) + 1 (ag) - MnoO, [s) + L(s) (& M)
(@) MnO, (aqg) + S0, (g) — Mn”" (aq) + HSO, (aq)( 3= wrem )
(M) H,0, (aq) + Fe*' (aq) — Fe™ (aq) + H,0 (1) (317 mem)
() Cr,0) + S0,g — Cr (ag) + SO, (aq) (i o)
frfatan sfafmae o TN B AEA seERE e StEEe-Een o (e
e W) BRI W R A% G AR S TSR D T it
(F) P,s) + O (aq) — PH,(g) + HPO, (aq)
(") NH,(l} + ClO_ laq) — NO[g) + Cl (g
(M) CLO,(g) + H,0,(aq) = ClO,(aq) + O,(g) + H'
Frefefea wifafean 4 =9 =6 5 g2 e T TEd T—
(CN),(g) + 20H (ag) — CN(ag) + CNO (aq) + H,0()
Mn? 7= faeem & st giar & qon sETIEA 570 Mn?, MnO, $R H' #7199 3 21
70 affsen = fou gyfom smafrs wde fafau—
Cs. Ne, I, @1 F & U9 7 =1 g0 Fifag, i
(F) o9 TONHE AT A WA R
(|) o JARHF S S yEE A €
() FBIAE q9 U SF AR ST SR e 6l
(F1) A BUIHF AR A E OFHE S ST R #W 2
W T AfEEHI W SR F WA W W Wm ) T s sfwnE et 2
GoERAIEES o wfdiEm w5k 78 Afamda 1 W A € 99 § 3 A 39
FETT IEAd o fem wqfem s fafe
59 TEE A 97 T e wReT w1 HewEa | frefatan v o e dfe—
(F) Gl AT o A FAEY, S THAAIAT K] AGHA TR FL FHAT B
(m) =l T o & A FeR, o e et weife ST e a
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®325

8.26

8.27

2.28

Efgh 3wt THaiv 1 sineaies fafe o wem 9T 5 SfEifen T8 o S 9 5 S
W sl SiEEEE T aul SeEr S #1100 W SR a9 20,00 W ST 8
Tefew wfrae #1 femt wfrsad W w51 w52

=R 8.1 H U T AEeE fAEl F1 weEm 9 oTaE ol F e o At & dm
aiffern Hem 27

(®) Fe' 74 I(aq)

(@) Ag' a9 Cu(g)

() Fe'(ag) a1 Brag)

() Ag(s) T Fe*(aq)

(¥) DBr,laq) 720 Fe

frefefan ® o v % faem- 79 9 W IeEl ¥ AW S

(F) fae eiiE = WA AgNO, 1 5o e

(@) wifer™ serge & W AGNO, F1 s faerm

() A TeEIE % W H,S0, 1 T faem

(q) wiew™ seEIE % WE CuCl, =1 @ faer

frefafEn agen %1 39 =9 F faema ¥ 3 fararm 7 avm ¥ w9 0 fafee

Al, Cu, Fe. Mg 721 Zn

= o T e seRe favEl o eI W ameT 1 SE awdl SIEEe A o %A o
e

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

Hg*/Hg = 0.79V

Mg2+/Mg = -2.37V, Cr* /Cr =— 0.74V

Zn(s) + 2Ag (aq) — Zn*(aq) + 2Ag(s)

a1 =Ry

(&) FM | e B AEfE 87

(@) T T faEm % 9 FE 87

() Uik Seldere W EM arel wfafwand @ #2

A =



