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ST S@ET BT o Iuer YT o1 o o1y ey fEE & ged giaT & 3
I% ¥ U1 TR of 91 8] 98 DI s % g 8) 91 § IRy
ST qUT AT & = o ST AR % F0 g% 5497 8

TerameRaTT 1.2 R 1.3
TR W H i () T VigdTE T 91 WE ﬁ;ﬂﬂﬁﬂ'{ﬁ'ﬁﬁﬁﬁm
JEEE T HIA AT THH T TG i 3T A1 B 3 M Sieie (75 1.2)
TR I SEEEE HIFHTHI— 35 &1 TEaaTe Aag= & Fi=g)
Eae R e T & T % AT T B e &
AT T T VEEATEN T O TEET F 99 FET) 59 30 O § #h
RIECES i

T f2u o 1 el # SATaR W eH #8 O © 1 e
Tord it weqor 1 gEaT © 79 Fuiia 1 g9 € 5 e maefie
sfafFa g e—

= ST H TR

s 7Y gfigag

u T F1 93 37387 3=

= FIHH J 9iEdq

7S 9 9 AE-919 & 15 TiacHl i @, 71 907 5 g9 = w0
i fafer wam i T S 8 T F 59 e T e
FT AETTT F0|

FEEIHF T ] (TR JH Rt

ToraTey 1.1 =1 faer— st siiadi=m 1 afeata § oufifemay fea F1eea am
T O T5 DAY SEEEs ° qfaiid © ST 5 999 & 89 ° 5 aEEiEE
AT ToRaT %1 oawor a5 @aT 8 Sl ) 39 diee ©9 5 S foren =1 a7 59
TTea-gHiaRAv & &1 § o gady @y A 2

H=ITEY + AT — THIEET HiahES (1.1)
i
(3T EE) {3091G)

AT (1. 1) T F=1TT o i i= ug Terd 2. 590 toEta afiaaT
T 7, % ATUFRE Fod o) 39 AR T UF T verd i siess
TrmTor 21T 2. 59 30T Fad B
2 o
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TTeg-OHTET T STYFNE! & 30918 § Tiaay il 39 T Ua il &1 =9
TRTTEA ST STaT ) ATHaRE] & &= T (+) 1 e o 38 a2 AR (LHS)
ToaT =TT 8] 56T YW IeTel & i Wi 0 (<) % e o 3 21 A (RHS)
fora wmar 21 it = foaw 3eae 7 AR v € 9w 3w sfufsmren Fr e s
2HITT 2
1.1.1 TTETEAS AT AT
T TRk TS & e & SO0 ui TiEr &t 27 vieal #i e taE T

Mg+ 0, — MsO (1.2)

I 97T o =15 STR @1 SR o Tea o YT o g o e a6 3
T | FAT T ST el o T 56 ST I 27 e 3. A o d e
21 =t 7. T afieR sl o, Fi T & 2 ST 1 A e A
T T (1.2) ST F I S 6 e i )

1.1.2 Hgfom TETATHE FHIHTOT i HES

ATTH] SA9TH o BT &1 0 Son g, ToeerT ST A= el O SAeagq
o et o e sl O soage & a1 M0 SiaT & 7 2 e sl
Tt = TaEE STaiE & 3002 Gl # Fd FATH 1 HEE a0l & Fd
S & FE Bl £

T TR H, THE T AT AT & el Ua 30 T3 Wods aed & WAIAm
o1 AT GO Tedl € SHICTY 5 et THTHT &1 T FeT SavaE g #747
T THIE ( 1.2) Ao 67 S50 55 THH - SR &1 =0, g
FATHE]

ToraTereTTy 1.3 o Tea T30 &1 55 TS ST = Gl o—

I T -GHIE F1 e Rad TEmE-E GEIE0 § S8l =1 90l 6

Zn+ H. SO, — ZnSO, +H, (1.3)

STEY, FHFA (1.3) 5 TR & W & S AR 3 deal & WHHA! Hi 6
=7 T
THEE S S TS ST
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ATHRH A TEHAT Feqve T AT
i T (LHS) =i TAT (RHS)

o wmf
L
R = ]

HETEA0T (1.3) B, T o T o ST 3717 3 Wede oo o QST ) Hell 59
2 ST 78 U Tafer (e THiE 8
T T T T S ] S A 5 I i o

Fe+ H.O — Fe,0,+H, (1.4)
T 1 A T R i e F T ded T Ned O & 90 3
U ST a1 S 1Ted) TR i Ffcid Fad 907 S & S F9 o giEed
ELEAIEI

Fe| + [HO| = [Fe0.].% |H_' (1.5)

TTOT 2: ST THI (1.5) H IR A qei o WIS A
G =T ST

a5 AR T 71 30N 39 AT § Fa Al WA AT a H 9HY 39

AT T TF Fe,0, 3R 39 AaHIe aed &1 99 ol 218 ST STa 19 & a1
TR TS TRETY] [ Hierd # & fel—
o T T
G) 1 (HO™) 4 (Fe,0,7)
(i) TEewEE e 1%4 4

e 1= T AT © 1o THTVIHT o1 T 2h alTe 30 o o0 g SATaieea
T ST dedl AT ANFTRT & HAT 1 761 9o Tl o) =9 1o ST THT]

g
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IieTd T4 o 110 & *4" Ui e Tiad 4 H,0 foa & 6. A H,0, TT (H.0),

| AT BT § Ao GHE 379 79 THR erT—
[Ff[—: 4 H.O| — |Fe,O,| + |H, (1.6)
(wifer = & dgferm @)

TOT4: Fe TT H WA = i Fferd 761 81 578 o el e ot a0 e v
T B 3T T SR BT § Hferd AT SIS T & St Fid o

ETESIoH T 3] FE ] o [T aTs TR S15aTe 33] 3] ST &I 4" &
CoE

Seorivw BB G

(i) wrE 8 (4H,07) 2 (1)

(i) Tferd F & erg 3 33

T A= 59 THE 5TT—

Fe| + [+ HoO| = [Feo,] + 4@ (179

ST 50 R T QHE S T A A e T A S 3 T
ST B) AT YT ok et el € U acd 2, 8 g ferd S o g

(1) wEH | lEe® ﬁ{fns_a,ﬁ).
(i) T & fog i 1%3 3
Fe %1 Taieid 44 o 1o 15 AR &9 Fe & 3 WA 4 2
3{Fe| + |4 HO| = [Fe0,| + 4[H, (1.8)

TTOT 6: S 5, T AT GHERY ol HG & 0 55 GHE § ST AR F Feal
F AT 1 TS F TN Fd €
3Fe + 4H,0 > Fe,0, + 4 H, (1.9)
T (1.9) 5 2T 3 & el o AT o] S e o 470: 78 HHi
T T A F 7

THEE S S TS ST
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TOT 7 WA ATEATHT o HRA (rEAT— F9 o Tigfo SHiEw (1.9)
FT T @ T ) F7 59 FHIEA F 56 HTHE S a9 oAl #1 HifaE
AT F AW T A T BT 27 59 GHIE0 T 39T Sifas SAaeanat # F#1E
ElcETHE R

TETER THIF T SASE AT S o e S 741 3l &
TEERE G & 919 e i STaeen w1 i a9 =T o) A aur et
= 7. 59, FoAd TUT 319 ATEITHAT FFHAT: (g). (1), (aq) T4T (s) T ZI00E7 FraT
21 ATIFRE T 3c91E 5 el § 9ieA & B9 H I §1d & 0l o (aq) fo@d 8

1@ Hfferd SHIET (1.9) 36 THR 8—

IFe(s) +4H,0{g) — Fe,0,(s)+4H.(g) (1.10)

ST 10 T (1.10) T H,0 o T () Foey &1 39=p foray 7 31 7%
ZWITAT & T 59 APITRT F <ot 261 3997 919 & &9 F fFar T g

T B T T ST T ifde ST o 90 781 a1 6] 2, 59 a
o 7% sEwEE T8

Ftwfi srPafzr o sidefoaT s & o, o9, o e T i dn =

R % S 7 i e ST R, S

CO(g) + 2H,(g)—===_ CH,0H(1)

T
6CO.(aq) + 1 2ZHO( | ) =2 C.H,.OdaqH60.(aq) + 6H.O(1) (1.12)

ST SRR T AT e § (a0 710 S ((1.2) F e a9 o

o)

1. A S o el JEE e o s S e = e
(i) Hifems ~ = — e eegieuEs + gEge
3. Tl el o 92 sm & G & AT Tyt QO gHiE
frerftae—
(1) e T T TENIEE FUT G ST Ges2 & oo STH0ed Bk A0S F6REs
o1 T T S e o Teke % FaET =1
(i) WISTTEEEAIES o (Hwa (S ) TG (10 37w o (era (=il ) W SR
T T EaT FAEE & Heds 997 wie =414 &
&

Reprint 2026-27




1.2 TETA R ATUERATsT & T

T 9 H TH ST L F © 1o WA THAT % B TRl U e o T
T AT & T H €] ageal o) 7 a1 H5 T HHe § #e A ¢ S A 6
AT | oA 5 7 o) TRE A, R T At  weEmer & s
AT % 22 U 57§ 7Y TS 1 10 ST 8] WA & € G i
o HTEY & AW H 3779 ST 3 TIT 4 H S H00)

1.2.1 ¥ar= etatewar

3F T 1 99 i Sy e 1.3
feamarmn g
| SIS A1 H1E I 510

T SfaEs 56 & T dea § A T 99 50 91 (eaan
TIESIFATEE) ol FmTor s Aferes OTE o T e 4T B

CaOfs) + H.O(1) — Ca(OH)(ag) + H™I (1.13)
(=T g g =) (=0 BT =)

= TR § Feeay iaEEs 997 99 AoEt Ued 3918, Foeay
TIRSIEEES 31d 8| UHT AR fved o a1 21 9 #fus wfgens bee o
FrI1E T T A © 30 g iR e o)

T 3T AT 22

1 SR § T 51 5T 97 o Taera &1 390 S i dhal G o (ol fa sl
UL S TCEAH FIAHE i Ueh Taet| 100 o1 ol 6| Thel &0 & al-ai (o o418 Hicads SEHe &
Foion B1T & S S0 STl 9t =HE 11 STl ol T A1d 36 © 1 STAT &1 TarE S g

CaCO, # 7]

Ca(OH),(aq) + CO)(g) — CaCOys) +H,O(1) (1.14)
kﬁl@aﬂs@mﬁz} (hlegmm)  (@EH) 3
STT5Y, T SATITRET F F9 31 SaTet W I #)

(i) FESF1TEA
C(5}+0.(g) — CO,lg) (1.15)
THEE S S TS ST 7
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(ii) H,(g) 791 O, (g) 8 et =1 Fimr
ZH,(g) + 0O.(g) — ZH,O(1) (1.16)

TS Teal ¥ ©9 FE Ahd © 19 9d &l I1 1 § 3778 21 (Fed I1 A7)
B

TR 1.4 5 E5 a2 Tof S HTATH %1 300 531 S5 ST
Ty 71 1 e 21 T ATt 9 e & Tmin & argary S | 3o
BT & 3 SETAT AT AT Fad o
FETETT SIS & T 37 00—
(i) ST T8 F Tei—

CH, (g)+20, (2) — CO.(g)+2H.0 (g) +F=l (1.17)

(ii) T AT T § T a0 T St AR 87

=5 Tefi F © 1 Sifaa o1 & o o St 1 TSl ol 21 78 S
T IS § 0T Sil € T AT & A6 @ T2 91E-9IE ISl 4 22 9
2 S FTaE, AT 797 95 T FET6I552 801 21 59 FIAEIEee & gad d Tohla
T BTAT 81 T6 oIS G ¥R T ek § 3ufeaa siasiee ¥ i
TH Tl WS AT 3| 35 ST w5 e 91 v9ee 3, e s oy
FTEATE 6 ° H|

C.H.O.aq) + 60.(aq) — 6CO.faq) + 6H.O(1) + Tl
(iii) F-Alewal (09T 559 1 faafea sia aRe a1 i Feavedt s itz
HTE | B

ey 1.1 9 9 75 e & =R S
TEaTHY, e T 3eE & T g e
TT BT B

1.2.2 &= (ara=e) sratsear

ATy 1.5
T I 99T Aol 4 2g TH Hohe B
A A
Tl Tethe = Tore o 1 90 B Gl
YT T FI L AT LIRS T H =ATAT
o 1.4 T e, = R 14 F e T R
T GeE e ATe TOEAE] F 7E F0T nay 1e g9 T & % T R & O & ana)
= wE g
8 g
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AT I AT T T e wethe fortea & o0 i i afigda g o e &
T H I 39 S (fafere) e i S g ved 1)

2FeS0,(s) I, Fe,0.(s)+ SO.,(g)+ 50,(g) (1.19)
(T T = | n‘?f-‘_ﬂF HiFgEs)

ST T TG © T 59 ST H U SRS o2 5 91¢-91¢ 3078 9
T B T8 UF Torara ST 81 T 5 W 9ede (FeS0,. TH,0)
(Fe,O,). ToH STE3aUISE (SO,) 79T HeF ZR3Ta915s (SO, ) T faied g s
2| Hit Sie0Tes 21 &, S9f SO, 797 SO, TH 3

T o T FoHIH FEME T HioaTT AGES 791 F SEEEEs §
Teraifaa e o T faie sitafean €. fae 3w fafe= garm 5 o
Flewm sifaaTss F1 =71 71 9@ G2 g7 =71 Fed ©) 9 FE IE |
ek I G o T 0 ) H % I 1S o ST & FEe
ferr= Fed o

CaCO,is) — F1 _,CaO(s) + CO,(g) (1.20)
() (T

Fed Tt it =1 U 1 Jere TR 16§ fer T g

FaTeeg 1.6

F T T 1 2 g e TG I Ay
T9HE 4 799wl &l e Al & &
TEE T8 T ST T e 1S F fear
TR

e o da A P R g A
EIra: Ry

AW = TF gL 7 F g1 Ieafea gl §) 7w
AEZ A SEATEETES (NO, ) F1 931 6] T8 AITHI1 59

2Pb(NO.)(s) —"57 5 2PbO(s) +4NOL(g) + O.(2) (1.21)
(= =) (IS il3ETss) (e (=)
EETEES)

AT, ToFarEaT 1.7 397 1.8 5 €7 39 o1 AuHes At #
THEE S S TS ST
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=T Sifee = e o 1.6 7 fommman 3 }
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A T ST SN o6 Setagts 35H 28 =) 5 WITE
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o I 5 o Auies Seastedl ® G S
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BT SoEgIa] T AT ST A0 58 T 4 SEet ST Tl B S ) e 30 g
FT GHT T T 5 U 1Y 5 3T I 2

o ST Tl T T A8 3 A e S

U e 55 HIE] S G T T % He F S a5 A1 o S e
HISETH1— F9 S0 1 e I AT o e =)

T et & F97 BaT 27
BT LG el | i i 3eREa Y
TShaTeheTd 1.8
wh =TT o A 2 ¢ eSS Sy
i ﬂmirrw%“
ST TR UIST 6T oG o U (e 17 A ey

=T 1.7
aF % FE # [Hea
ﬁ'ﬁﬁltlaé E;'HTI-"'F?-"IEEH
Tt ur =TT 2

10

T &1 I e FAEE & 01 ahay)

ST SR o T o ST 5 ¥eia O o7 Feee Seiiss Set O 31 61 SaT 2 Shme
1 Iufeafa & faeat aeiiss &1 foeat au Fe it o fote & ST 8 =T e 2

2AeCl(s) TT{W , 2Ag(s) + Cl,(=) (1.22)

Toean FimTEs i 36 wew At Fm |

2AgBr(s) ETW . 2A8(s) + Br(g) (1.23)

F ol 15 AT 1 I - SR ¥ fEE o 8 e iR
o1 TSl o ] 4% fodTe AT izRaT Sl o7
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T aa T foarse wfalear ¥ wfasnal =1 9isd & Toiu 3, gam a1
T it 1 smavEar gt 81 om fafrarat § s smnfia ot 8, 3%

TUF WA § o9 2 o A1E0 SESF0ES |19y 389 | o FHIHIT F0RES Sioa #id #1954
Torems ) AT SeIel & TrEEE & e 9T g 31T 8T Ho9d X 67 997 3% SATAiEaT SeEEy

oS Ch)

- o
L. A ETY ‘X 5 Taerde ® I94FT kGl F4 & Toe 2lal 7]

(1) RT3 A AU S O ey

(1) FH (i) 5 g vmnd X Fi = T grg wbifEm e

2, e 1.7 8 TF GRS T 'd___'i'-Fi"I g =7 O g o SAET =T o 39
HH HAEE)

1.2.3 T arfaferar

feRaTeReTT 1.9

e F g i ST 37 3 T ° e
I Fitam)

(A) 74T (B) W 3T 97 T = Wi o=
T T A 10 mL F0 ohe i iaedd o =)
21 e =1 9T Y S A e (B)
¥ T e 3 fea o s 20 Fe aw (R
1.8 a) g1 o TGE) oHT 344 & o TF el ol
e Ty

20 T8 99217 T F el T F Goie & e

o T e Sy
TR (A) 74T (B) H FTH Tede F e & e
T ST AT g (R 1.8 by Fifeg
FIH Tethe & T 3 gaT e & 0T 1 GerT 3Tt (a)
vt e (R 1.8 b) AR Featsw
FI9% G % (9097 7 A1 g5 06 1 F#T
THEE S S TS ST 11
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FTROFEE ; - - T )
N ;ﬁmﬁ# Waﬁﬁr _ +— TETET
"Tﬁﬁﬁ?f (T A) =
— (T B)
(b)

ford 1.8 (b) 97718 950 791 39F I90G OE F] F90 091 FIT AORE & 190797 1 g

TR 3T Fhier 2h1 7 4 7 51 T AT R Fewe & Serm A A
7 9% T
5 foramhamy @ ffofaa sfabe g—
g(s} +CuS0,(aq) — FeS0,aq) + Culs) (1.24)
I_F‘T-" IEF‘-‘FF‘} (TS He-_ﬁ:;ﬁ
S AT H e () 58 e 100 ] T Hehe o (e 6 [ Tioe
= T T 52y o) =5 it =1 e st 350

foremaa sifafra & 30 o= St —

Zn(s) + CuSO4aq) — ZnS0(aq) + Culs) {1.25)
(T Tehe) (T aee)

Pb(s) + CuClf{ag) — PbCl(ag) + Cufs) (1.26)

o o o7, Fio 1 30w sifa= e aa g1 9
I 1 3G AT ° faeaniua #L e 8
1.2.4 TefEmemas arfuterar

O 1.10

TF WEAE! ¥ 3 mL FiteaT ok F1 aee
g
TH I THETE1E 3 ml ST SR BT
BT faeaHt = (7 1.9) e it
T =T o

12 LEEE
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ST @7 15 a0 ©7 & U 951 &1 5910 857 &, 9 9 0 SAaed 81 56
A e # S9ET wad 7 g afafEr § sagdy = feiv s g =

Na,80,(aq) + BaCl(aq) — BaSO,(s) + ZNaCl(aq) (1.27)
(oteam (e fafy (mit=ay

THT 1 E1AT €7 Ba® TUT SO SI4RaTH BasSO, F Fa&y =1 i giar
2| UF I I0UIE HifeAS Fenss #1 i Fui s g, 5 HeaT g war el =
FTTETd, 59 STl & =ife A1 1 AR AT 8, 3% Teraeamas
arfurfERaTd 57 o

TgTaReTTy 1.2 90 7 2, TS5 70 <18 (11) 37522 T4 Ui e
o Tererat =t Tafe faam o)

(i) ZAEY T T A T S ST G AT a9 02

(i) 39 AT & o dfer Tamte awiEm fofay)

(iii)  FTIE o Gy st a2

1.2.5 SU=9ES Ud Ja9aT

rareTT 1,11 et
EEIERE
= B A 1 g W = o
#ifem (R 1.10)
AT =T o

YL =01 31 Wie L FIU T3S (1) Fi el W =g Al
21 5 e 9T 97 A

75 FT RS TR S F A TR I
L F B9 HTH 55
Wu+0, 9 3CuD (1.28) g 39997
7fe 59 T WETd (CuQ) & HR EESI 79 FaTied F w10 af a8 &1 det
e T B =l €. Fi on feafa o fawdia sifafe oo e @ e
T B B
CuO+H, T .Cu+HO (1.29)
AT = T =9 TR T2Td 0 A= i 3 o e A w7 i I
T BT B 7T e ATz ot verd o s = o e € A e
% T 3o smEE gl Bl
T St EE aE L
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SARTHAT (1.20) T FT9 (1) ATo015s 5 Siiai= %1 5/ o 1 6. SHeu I8
AT G B TTegi= | i 1 35 o1 w1 2. s8fen 78 Ir=fm g 8
syt Tt safirfer 5w sl suafaa oo qon sifasns srafid s

I
g ¥

Cu0O + H, —— Cu + H,0
I

BT (1.30)
e A % T S I —
Zn0+C — Zn+CO (131)

MnO,+4HC] — MnCL +2H.0+CL (1.32)

AMIFAT (1.31)  Fiad 309140 819 CO T91 ZnO FIFHEA & Zn
T 2

HAMTFAT (1.32) § HCL. Cl, ¥ 3T94a F4T MnO,, MnCl, ¥ =4
TAE

T F FETEN o STTHT W EH FE Hehdl © 1o Afe TR sifafE § gerd &
IUEE 79 5T 8. A 390 ST & 31 3T SEgieH 1 5 S 2] 9erd &
ST T 5107 . 59 S9N SIS 1 5 AT SI55T i dhg ol 2l

TERaTeReTTT 1.1 T O Sifa0, Taay U 99FsR saTe & 919 21199y
fram =1 arg (i) | 69 gl © 997 T6 vE Uard AEies
AT O TiEtdd & F1a7 o) 59 ATAEaT § 1Y S 30=g sl
T 97 HTETAY

1.3 &7 ATOA 2 S 3999 ATsharett o garat
&I @7 22

1.3.1 weqmor
3 I AT ¢ 07 31 9 =g =il &) Wi: 59 WiehaT &1 @ie T S o= Fed
A o 471 T S {1 87 19 F% 9T ST SATE-0T 35, ATdl 1S o 69 5
AT & T T G BT & 37T 39 U1 1 FYTOT Fad 51 el & T Fe
Tt o el o 5 w0 O JeT G % 3T SR A

g
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HET % FHROT FR & @le. [, AE 1 Lo, Fers adT a1g, e a4
1 AT T Fga S Sl o] Tiie 1 ST Us TR e 8 sfoa A
T H o ad AT TH @Y AT o) STEAT 3 § 79 e & o1 H 3w
SRR AT |
1.3.2 Tt

TR AT e 1 T HI] 5 we 6 A% G T8 S| © 0d 36w EE 41
T T BT 27

Y= A B W el Ug 91 [aaharid] 6 S © 791 399 $18 a9 79 g 91
31 T AT T T T ST AT ST T e e (9 S
TErGTe STl &) ATt i1 o v S T § I a1 T i 8 S o
AT S © o (9 S aTel (o ] Il § 9 SiEeis gerhl 39 e
ST 9 R T 8 T o od © Tl o ] 39S A 6 Hh

- =
i 1"\.‘
Sl -E" l!__‘ ' N
- . % L Y > 4
1. A% oE &1 e & T oty oF Taodd o ?;"]1:5 ATl E o1 --;-tr:i':[vl I = e
Al o7

2, Trmmwam 110 3 = R st ares memditey
T Tt & au=fie 9wy Soa i yon & geaTa far
(1) 4Na(s)+0.g) — INa,O(s)

(i) Cudfs)+H(g) — Cufs)=HO()

L %

UF 0 GEAE T GHIS ATEE, 1S U FdiEe s B9 4 A Hifa® sfEed # 92Rid
AT ol

AT FHE i dafera e e 2. e axfrwor § aftwn aa e, 29 8 o
TETEfTE AfufwET § 99T o AT W G 1 ST A 6| S F gated o
AEEF 8

T TR 5 2 A o | it verd fee uE w1 vard & 2

Torarrar afafze daiem srfuafe = faoda o 2) e afafE o vee e Tfsa s
2147 21 8 FAfuE gerd 2ar gl

o afurferanadt 9 Seme & arg o 1 off Soe 2T €, 3 et st #8d ©

ot TR o o 15
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Tort AP ToRaTtT 5 37001 21 SS90 ST 2, I8 SOIITH SRy Fed 1|

e 1S U Tied gad e 1 39 AN O Tt &t 2ar g, fawme sl et g

T faresoe srfifame & 27 STomT- STe T 31 SHE! & GUE (379) F1 30" § SEH-92H
BT 8

AFET AT § AT oo 0T B 2l

sfafran O qerdl 4 #iadi=- 31 SRsiee 51 30 3721 519 91 567 8| SEdisT =1 307 41
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