Weheh 7

Srep e BRI

REDOX REACTIONS

ELE

39 Thdh o 31T o oI5 M-

SATTIA qAT SR ER B et
AT=Eg=d Afafwast o o i
WWW;

ATFHHIOT, Ao (ATFET),
Al RE qaul AqaEs (Reae)
! aRfaa T TR
TARA-TAMAL0 g1 STq=aIq=d
sAfaferaeti 1 foranfafy =) =amen w5t
TR,

TR T Tl Bl AR T
SR W SRR a1 AI=deh i
TEAM T Toh;

AT=ET=d Afafmaet &1 afieR T,
AT, STqEe, foweTo Ud ST
stfafsransti o 9 ¥ & o,
fafa= eTI=maeR! qen StferdiehreR! o
T H T TR #Y g
AR THIHON ol (i) SATRITHLOT-
T qAOn (i) TS -Afafswar =
PSR fafral g/ Tgfea &
TR,

soaeie fafy (Yshm) &1 Tera 9
A= Affmaet &1 sTaumon
Eakeire sl

STET STFAFUT &, 9T Gaq U=raT giar &1 [T [FA1T sra=raa=iT
Al S IETT HT AT B

fafer= qeuefl 1 qen R =il § 39k aRerde 1 s1eEd e
I el 81 3 uied fafi sfufwanst gr e €1 sroerirea
Afafrand Tk Tk AU WHE B oWE wifaw qen Sifaw
URerRATE TR Stffhar O Gafd €1 s STan Sty
fom, Sfer fomm, sfenfie &=, angfmion &= qen SfY faam &=
H BIl €1 geRT Wewd 39 o1d § T € foh 3R v frefetad
&3 o o ifafwanet |, S—se], ACE qe A
&l T 3T YR o HF o 9o § el U s o forg; fagg
TEER TRAl ST H; oifd fRamfial orgeti den etenqgsti o
feeptiur, eTq-GerRo, TEEts A (SE—Fae e sies
Hrer) o i & qun e e et SR o = § g R
SThel BIESIH THaefaar (59 gEgioM &1 3TN 69 o &9
H) e el Tiog SR aareroft fawai # sft sroemiv=s sifafwand
et 2

7.1 Tg=rg=Aa rfTfeRamg

o Y H ATFHIERTUT I3 T JINT qali qefr ARl oh Stferdior
Y HA ok faIT ST o1 agHeSd H TR 20 e SEsiiasT
1 SUEATT & SR ogd ¥ v SEU FAN L o €1 T HRO
2 fF geel W a7a W w9 9 SfeEe w9 H @ qY S 2
SRR ol i 38 Hifia qRem o6 siqta fefaraa sfafsmanst
! AT ST Hehell ©—

2Mg (s) + Oy (8) — 2 MgO (s)
S (s) + Oy (8) — SO, (g)

(7.1)
(7.2)
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arfaferan 7.1 dem 7.2 9 HEIEE SR Hewt
LiciiCa i casis C R ol Casicau IR |
E w9 W AfedSH W HAM oh HRUT WY
fereieRTor Bl e 2
CH, (g) + 20, (g) — CO, (g) + 2H,0 (1) (7.3)

Ife v 9 =@, qf Afafear 7.3 § wem o
TIESSH o T T SRS 311 T 1 Y TR
o1 Yo7 el T gregom o ke &l ‘ sttt
el S| 36 YhR SRR T8 i forga hien aged
Y TS o et @ ot ‘sifedie’ w'd B
Frefafaa sifafsran o off eegem o1 Fshem e
1 ST B
2 H,S(g) + O, (8) > 2 S (s) + 2 H,O () (7.4)

AT o 9§ SH-od 9fg g, du-ag
39 Afafsranedt, i 7.1 @ 7.4 1 wifa EsH &
AT 3 ROl qeel s HHEY Bl §, i o
* SfferdiieRTT’ e | BT ol SR SR,
IR den Gewl g1 F=fafaa sifufsanst & <o
T B

Mg (s) + F, (g) > MgF, (s) (7.5)
Mg (s) + Cl, (g) > MgCl, (s) (7.6)
Mg (s) + S (s) > MgS (s) (7.7)

7.5 9 7.7 T 1 Afafmand stferdientor etfufsman
g § IMHA L T EERIEE o1 yika fean fa
o BIESIST S 3 el aeell o TTehred i ot
" ST’ Fed | 3T YRR AfafRa—
2K, [Fe(CN)gl(ag)*+ H,0, (aq) - 2K; [Fe(CN)sl(aq)

+ 2 KOH (aq)
1 ¥Afagdl aw K o FehrEd o sron Carefyem
PUAEAES 1 SRR’ H8 Hehd B TR
SAferdiehtor Ug w1 GRAT 3§ R B Tt uated
T STTetS/RUTTAEdl avd T WHATAIT a7
TSI/ SAfeeIdt avd ol TRt SifaRiieRTuT
HEATT B

Teo! Terelt Afier | Ao o fehrem sa==m
AT STl o, Afh STSTehel STI=PH U8 i foeqd
ek TSI | SRS/ Ut < o TSR i

R IE I CRIE

1 BIES IS/ HATEgd dYel oh WHERT ol ST hed &
ST GRYTE o AJER frefataa sifufewan
ST=T TehH T SR -
2 HgO (s) 2> 2 Hg () + O, (g)
(T Afodse | Siads wh1 fenmd)
2 FeCl; (aq) + H, (g) > 2 FeCl, (aq) + 2 HCl(aq)
(7.9)
(forgeht T FARIA 1 Hieh FaNge o FTehm)
CH,=CH, (g) + H, (g) > H;,C -CH; (g)  (7.10)
(BTEEISH T FM)
2HgCl, (aq) + SnCl, (aq) - Hg,Cl, (s)+SnCl, (aq)
(7.11)

(7.8)

(R FAES G IAT)

Fifer srfuferan 7.11 § LA9dEe § AT
RO q S 1 AN 8 W@l §, TEfAT Wie-En
Vfeh FAEe o &9 § 36k AT ot 81 @l 2
SR Gt srfafsranet &l e | @A W Iy € 5
A1 1 A B Sl © foh tferdientor qen araeee
TR - = BN <) T e o srreree
vreg, T =

33T 7.1
T G rfufemet § tewfw fw fEme
SRR BT V@ 7 ST feordeht SToera—
(i) H,S (g) + Cl, (g) > 2 HCI (g) + S (s)
(ii) SFe;0, (s)+ (s) 8 Al (s) > 9 Fe (s)

+ 4AL,0;5 (s)
(iii) 2 Na (s) + H, (g) —> 2 NaH (s)

&1

() H,S I i 81 T €, Hifeh eregor
Y ST ad AR 1 WA B @R A
YA T SRS i Hew o TR
Bl @1 B TESISH oh HAM o SR A
1 AT B @I &

(i) STRITS F FIM oF HROT TGHIIH T
ATereTeRoT 81 W81 B SHerdisT o b oh
HRY B BREF SRS (Fe,0,) Tl STTH
& @I
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(iii) TR T STAIERUT o HEEHgeeh ST
Y & 7 Freepd Frenterd @ o wifeam siferdiepa
T BIESISH ST el

AfafsHa (iii) 1 =@ T gHiAT fohan T €,

ik &9 A== Afafsmaneti & o1 @e 9

qRIfa X goh|

7.2 TS TTTaRoT 3rfafeRarst

oF @9 W U= Tfaferand
&0 I8 S ok © T Frefafea g sifufwanet o
o1 SATaRdTS =1 ek ROl qYd o WA o
FNOT GifeaH w1 AFRNHO B W B; HWU-HY
FAH, SRS T GeH &1 o77=7H ot 8 @ 2,
Fifr 3 awal @ eFfaed aw difeam &1 99
W@l 8-

2Na(s) + Cly(g) — 2NaCl (s) (7.12)
4Na(s) + O,(g) — 2Na,O(s) (7.13)
2Na(s) + S(s) — Na,S(s) (7.14)

T 3TEy o Ml o efYR W difead
FARES, Hifeaq sfadiges den Gifsan IchiEe &d
At iRl o w9 § fafed €1 3% Na'Cl (s),
(Na"),0*(s) T (Na), S* (s) & ®9 H fera e
Sfea =g fogq sTemT 3= 8 oF SRU 7.12 9
7.14 9% 1 fafwEme w1 g9 9 form Fehd 2

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

| A
2e” &I wIia

2¢e 1 shr A

| v

2Na(s) % + 0 g — (Na), 0 (s)

2e” &I wi«

2¢ 1 /A

2Na(s) + S(s) —> (Na), S (s)
| A

2e” & qi

239

gferen o forg e stfafmansti o1 < = o
for@n <1 Gehdl 21 Tk o SolaeHl T sk qe g
o golaHl w1 Wi et B geid w9 o Gifem
FANTSS o GaaH 1 ATy uishd 9 § 39 TR o
o wehd 2

2 Na(s) » 2 Na'(g) + 2¢”

Cly(g) + 26" — 2 CI'(g)

S < =Rl 8 org st e ¥, o
TRl w1 e arE-urE e @ g1 Al
argfemanati st g © ek qul eifferan wre et 8-
2 Na(s) + Cl, (g) — 2 Na" CI (s) 12 NacCl (s)

7.12 W 7.14 T i ARSI o Soiee ™ THemmem
Tt TgT T TeRaTall ahl ‘aiferdteRtuT sTfferan’ aam
TG URUT ShTATel TG IehaT sl ‘STueram
arfrferan’ g & 781 =18 s it B foR wfeis
o SOl SRR i IRUNG AR Tl e
TR o TR el § € Sferiiehton 3R sTaera
T T TR WIed g8 21 7.12 W 7.14 Tk 1 Safafsrana
T Hifeaw, foren SAferfiehtol Bidl 8, TU=ITaeh o &9
o 1 el ©, it 9 Tan e Tois qw i
SeAeR( SRt STTEEA W WETA! <l €| S, Sfereier
A Hoh I e ® € IR aiierdienen 1 &
Fd &, i A Fifeam gr1 KU T seiae wian
T T TNY B9 B T8 HE Wohd o—
sffadieheor :  fopelt TitelsT gR1 Sorae o1 frsshrem
STTEIA forelt Tdiefits g1 soiee@ &1 wifd
SFHPRb:  SolFeTIE! STThRE
I SRRl SATTRRE

SMIUT 7.2

fafafea sifuferan s == stfafwan
2, 3fifeca aaEe—

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

&

Fifr SR sAfafsran & saren A TH
st el B, 9 Na'H o =i fepan
bl €, 3T THeR! SGATHIHAT TH TohR BITi—
2Na(s) — 2 Na'(g) +2e
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R IE I CRIE

HIW e
faerm o 5 s
Zn %1 T NN ¢ siq: Cu® 1 —
IR eTaen Teadt ALl Afqm aTazen
fora 7.1 di#e 4 1@ HIR 222 aor e & aia gHarc sTo=Eargad afmar
Ao T 2 o soteAl o Tk @ f51en o1 afierdientol &1 T

H, (g) + 2¢ —> 2 H (g)

9 sifufeRan &1 T STgeAtafshaet H faamee,
Hifeam o ATFHIHI0T U1 TEGNH oh STIAIA
T YT HIA 21 39 T AR R STo=ET=
srfufeman wed

7.2.1 UfqanTt s TiaeoT rfiufshand
S fos 7.1 o switEn e 2, R og a6 uh g2l
! Ueh = o foTT hiq A2 o Sefd foered §
T 21 ST ST R g R e W R U1g H oA
T Y TG 5 S @ qen faera w1 e @ e el
ST @1 57k 319 Zn?* &1 SR & &9 H s Cu®*
o {1 ok faoq@ gH @ forn < dera 81 A Zn2* o
TR e gEgeH GehiEge T TeR, a1 few
HeHTES ZnS ST 1 Ghe W1 = gr forered
1 & FTh <@ ST el 2l

TS oTg qe HIW e o Told o o o
el et Frefatead 8-
Zn(s) + Cu® (aq) — Zn*" (aq) + Cu(s) (7.15)

sAfafran 7.15 ° T @ soieei o fopm 9
Zn2* S9d1 B SHfT e o1 Sierdiehto il 81 T

faer e
[ENRER R
FII hl B
YRR ST

:ﬂémaﬂ ‘! |
draar o 3fg

eIl STIEed

2, A fordt a%g 1 SolaeHl 1 U0 FE B I=EA
ot 2 w1 1 o7k g faw e sei 6 Wi | i
A AT B @l 1 TR 7.15 1 B9 56 YRR
TR fo@ wehd §—

|— 2¢e &1 s _l

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

l_ 2eaﬁ§lﬁ64T

319 B9 FHIRT 7.15 g <0E T8 sfAfehan =
HIeATerET h1 ST | Sk feTT §H I 91g hi
e 1 o Hehe A A ) A
yfaferan fe@es &t 2t &I 7 € cu 1 9 we
Twd g ¢, o foeem o H,S T yarfed v W
TR FehES CuS ST HT Hiell T fierd 21 T8
e 9gd Gageiar €, Wy R ot cu2* 3t
1 T 3@ ST Ghdl 1 3899 7 ¥ Frehd e
& o srfufenan 7.15 =1 Hreeen 1 STeherl Scael
F AR T SARW, I TH HIW g qo o
gee o Siehd faeras o o9 et sifufswar &t
fost 7.2 o 391 T8 =Hawen o STER wfed #|

S 4 o HIOT A T 41 A & S €,
S frefefea stfufsan o &ro g—

I% l ﬁﬁﬁﬁ%ﬁ

qﬁmﬁ

fora 7.2 T dfie? 5 HIR 41g 9 fGeaR) 522 & Teltd faeraT & i 814 arelt sTq=arg=r sifufsan
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’7 2e &1 fshrm —¢

Cu(s) + 2Ag'(aq) ——> Cu’(aq) + 2Ag(s)

\— 2e i gt —T

(7.16)

el Cu(s)HTCu?* W TRAIH0T Biel & qe01 Ag'

1 Ag(s) H TTEFH B @I 1 WS Cu2* (aq) qel

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

W Fiohet Tothe ok St | Tl T Hialee ¢1g & o

Afafsman &1 gorHs TeEd Y el FEfatad
srfaferen sifeq & @ 28—

’7 2e &1 fr=hmem _¢

Col(s) + Ni**(aq) ——> Co™(aq) + Ni(s)

L semtam— 1
(7.17)
At wei @ g7 fafia e @ o arameen
=t feafd ° Ni2* (aq) 9 Co?*(aq) THI T Figdl HeaH
2t 81 g8 uRfefd 7 stfwerent (Co (s), 7 Ni*
(ag)), T & SRl (Co*(aq) 3R 7 Ni (s)) o w8l ¥ &l
TARI T8V i o feAq Ig qfaanfiran wesn
BY o7l o S BHaTel Wl A & ufaefi
# AR TR Bl 3 UEEYd % SHUR TR
freepte &1 ygfa W seiia aigstl den 39eh STl
# T ol 36 TR d9R T Hehd €, T8 TR
STl 1 Yol B Gl TAR I W ¢ e o
T H qorld ot 1 81 89 98 WH T § T e
I 1 G HIW THeoR i TRM =dl 81 SHOT
Seie M (ThI-&Hdl &1 ¥ Zn > Cu > Ag g3l
BH M %W I foRqd T =R, qifh &g wishaar
T 19 fael THmEtTeR sy a1 o | faf=
gl o S SoiaeHl i AfGAITdT i e | g
T IS o Wehd €, ST forga S 61 Wi @i 3T ot
%! ‘TeraTer U1’ HEd €1 Teh aR) H 8 STl el
T fomr 9 92Tl
7.3 SMHHAThITT-G&AT
TrAfafaa sifafsran, oo gReem Siedis 9 e
sh{eh STel STl §, SeleRM TMIaL0T sl Ueh Sfeufared
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SR T
2H,(g) + O, (g) > 2H,0 () (7.18)
JEft 98 T el ale af 7e €, TR ot e
TE W Tehd © fh H, 9] § H W] S (3)
feafd ¥ H,0 ® A feofd o war 21 sfieRiem
W] 0, ® v feufa § faspolt feufa v e €
& O T R TR HE O % 1 Selei TAHand &
T B URUTHEEY H, 1 S 91 O,
AT B T B SIS | BH g uid R g8 W
IR SR ®Y W & e 21 I S8R B R 38
SoiaeA oo (f¥9e) § I@rfen S, 9 f H 3/
ToIa FTShTET 9o O §R Soigei &1 Wil =&l
FHERTO 7.18 o SR W S S el T B, T/l A
HEEAISTR ATeh! arell 2= tfufmansti o6 9’ o w8l
S Hehdl T TR X I T

H,(s) + CL(g) — 2HCI(g) (7.19)
3R
CH,(g + 4CL(g) — CCL() +4HCl(g)  (7.20)

HegaSeh ARl o Icag i Atafmaet o
T faXemTd i &aF H @Y ATFEIhu-HE
Tt o1 feremma fopan wren €, afen erorreiom stffsmanedi
o1 Frle T s wop) 39 fafy o =% @ T @
FH RUagd T § 3 Surforq den soeed
AR G /e W B S Rl SSIone-7.18 9
7.20 T o THHION 1 T9 @M 39 JHR foaad 2|
el o Gl TATget W e o gwitan W 2

0 0 +1 -2
2H,(g) + O,(g) — 2H,O (1) (7.21)
[0} [0} +1-1
H, (s) + Cly(g) — 2HCI(g) (7.22)
-4 +1 0 +4 -1 +1-1

CH,(g) + 4Cl(g) > 4CCL() +4HCl(g (7.23)

TR g 5 SN o sorae™ TR @i
FEUAT e d@-SIEl WH % T w1 T 21 TH
Toheh H A 9o W TR g1 U fF 78 ==
stfaferansti &1 werd 9 < 2

Terett Aifiten ® ava o STeRAeRTUT-HET SHehT
itereiteRtoT Rearfer =t Soridt &, T g e & smam
T e STan € Toh weEdie e | o
A hae 27Tk JegA-RUT avd | Galg BiaT &1

W BN 9% WAl 1 S oA G99 e © T
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Aqfier & A @ axa e dga-wol @1 ey

AifiTeh/2TmA o fohddl ol 1 STTRAIeHRo-HE& 1 A

S o e e fam e T E) afk e ety

AP W foRdl qe o X SreEn T W Al

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

STFITHIOT-H&A 3Tk Feft TATI[ST i SArdTahor-

T 1 ST el ST BW SYTRdIeRu-GEA i

o o Frefafaa femt o e

1. d@ H @as a1 SFEIH UM H YT WA F
SereRUT-HEA Y il 81 UeE: H,, O,, CL,,
O, P,, S, Na, Mg @ Al # i qwmo[=i i
AR TO-TE T & § I 2

2. oha Ueh Y] aTet ST H ORAT] i Sireriieh -
TEA 39 A | Terd e 1 WM 81 W YRR
Na* 3TFH i STRIR-F&AT +1, Mg 3
1 +2, Fe>*3TdT i +3, Cl° 3T¥H &l -1 Al
0> A H 2% Wi &R g w1 I
AfiTen] § STRARTOT-GE +1 il € e gt
T g1 UTget 1 SR Iho-HE +2 Bl 21
S e e e e
YHEFIE: +3 WA S 2

s st A § s s
TE -2 B &1 B9 < YR ok SR Ao €l
TEA-TRAEe] qo g SfedEel § iR S
qfitent H, T s & W] TH-gE I
Ho-wY §2 W 1 WeeEs (S€-H,0,,
NO,0,) H Yeieh SRS TTHY] SRR -
e -1 ¥ gW e (S¥-KO, Rbo, ¥
Y% STTads TN o folu siiariieniu-de
~v, Frefifi Y ¢ 1 gE AR Wgd g9 €,
foraH stierfisi SEHRgINES (OF, )del SEsfieisH
TEFISANEE (O,F,) S AfiTehi H stferefisrt 1
SRR HHY: +2 q1 +1 B T8 G
affereter i e feerfq w felk ©, oifere =8
T e g e

R IE I CRIE

4. TTESISH 1 STRAHLO-FE&A +1 Bl 2| healed 39
TN I BIH, STl Hqe 3E ot =firek et
T (9 <) A< Al AT ) | 3T & fAT Li,
NaH @41 CaH, W TSI 1 3ATeRTehIvl-
e 1 2
5. |t ARl o AR w1 StfeRw-EE 1
Tt 71 AR § e Al o o1 TSl
(Cl, Br, @1 1) &1 Sferdiepto-gen ft -1 2
FARA, SHA T AAESH S tferdoH ° gaiterd
B B, I STh! SRR {U-G&A ¢ Bidl 2l
ITEXN — ATRAtSTreAl qe STFuARA |l
6. AR o Geft TATIET i SR -HEE
s = = € e @1 g A o
ek Tt AT i TR to-He 1 sy
AN S A o STER o e’ eIl ¢ 56 e
(CO,)> | Al SATRAS T Teh ShTeiA LAY hi
SR TOT-H&eT 1 A -2 € B
3 Tl o STIue | ST A1 ST H IUfeed
aTufera sfesd o i SHAIHU-TE&N TH A &
Tohd B1 I8 T § Toh enifeoreh el shi tieRdieRo-wE
¥FTcHeh Bl @ el STelTfeaieh el ol SATRTeh{uT-HEA
YT AN FONHS Bl &1 HhHAU &g I 3THh
YIS SRR Gea S9id &1 Teed < o @
TS o fau 3T o-gen g IRl Ioadd
SAFATRTU-G& BRT e 71 i § % ai-g&l |
Y 10 SRt BN gHent o1 g7 € T fhelt aa &
A T Ieady STrRIThIU- G STEdHRTT | STed
o W Sedl St 21 A e § e u-ge
1 § 7 7 ¥t @, S| fefetad Aifreni o il g
HUCRERIRICINS
TG o T T TR T0T- 3T
TS T T o FE aR foRe ST 1 ei: co, H we
1 SFHIRTO-TEEAT +4 €, S THH! Aol
e ot B TH TR SRS hi SRR STereel
~2 B 5! a8 € foh v o Siledieno-gE

Ll 1 2 13 14 15 16 17
a Na Mg Al Si P s Cl
RITED NaCl | MgSO, | AIF, sicl, PO, SF, HCIO,
e 1 SAferRdH T +1 +2 +3 +4 +5 +6 +7
Ao e ToT- G/ 3Tereen
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IHHT SRR ETET i Ml ¢ ST T
ICHE Wik oh SFTTER M| § oTq 1 SHFIehTI-
el 1 YT &HF W IS | forar Siar 21 38
Wik Hoha™ H8l Sl 8| 36 Yhi ARE FANEE a0
St FAEE H1 Au(Cl R Au(lCl, femr S
21 T YR WH FONEeS qo RiTE TS ®i
Sn(INCL, 3R Sn(IV)Cl, ferar S 21 sfterdierr-ge
¥ qfterds ol StferdieRtr afereen H gfadd & ®9 ¥
AN Sl ©, ST YgeEH W ot Werar a1 ¢ R
Titelist Sfferdfiha 3Taee § € o1 STqfeq e | =9
TR Hg(I)Cl, T 3T9faa sToen Hg,(CL, 1

3SMEXT 7.3

Wieh Hehd o1 IUANT hid BY farfiad Fifieni
w1 i St

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

'
SATFIIRIOT-F&AT ki TOFT oh fafve o o
AR Y% oTq 1 STRAHO-T&A 39
JHN B—

HAuCl, - Au &t 3

T1L,O - T1 =T 1

FeO - Fe &t 2

Fe, 0 - Fe &1 3

Cul - Cusl 1

CuO - Cu &t 2

MnO N Mn &t 2

MnO, - Mn &1 4

ST & AMTRT 1 FEU0 38 TR 28—

HAu(IICl,, TL(1)O, Fe(l)O, Fe,(I)O,, Cu(DI,
Cu(I)O, Mn(I)O, Mn(IV)O,

SAFHRTU-T& o faaR a1 TR STadiahaT,
ST, SRR, ST A A== i
1 aRwfed % o foau g 81 WeY o B9 T8 +E
Tehd &

SATRATERTOT : ST T ugred & e it SR L-g&
7 gfgl
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T : U U u=red # 9 T SHfRO-gen °
Bl
SR : o8 31fueier, s feu 7T gered § o<
F AR O-T&N H gfg I SATFHRRDI i
‘s’ off Fed B
YT : 98 i, S f5u U gered o a3 i
FrferTo-gEn § & ) 3R Reaee € #ad 2
SETEIUT 7.4 ‘
fag wifse for frafafea afafea o=
stfaferan g—
2Cu,0(s) + Cu,S(s) - 6Cu(s) + SO,(g)
3 TSNS i UgEH HifST, S SATdddha qen
A=A B @R, S sAfediee 3R e wi
e FE @ B

Kyl

amze, W AfufRan o Tt ATYHRel wi
STt T-Hea fore, fSrmen aiumeesy &q
T E-

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

T9Y &H 98 fed frehrerd © for 5@ sifufsman o
SHITL T +1 SToEel H I SR STaE Tk
STTEE T GeHL 1 -2 H +4 Toh AR
B W ¥ TEle SWd Afafwar o=
Afafewan 21 39k Afaied Ccu,S | Fow I
HFfRu-ge &1 9fg ¥ Cu,0 HeHs T
3A: Cu(l) SRfSe g3 T Cu,S i HeHh
I Cu,S 3R Cu,0 | HIW HT AR
T H1 I W OWEEE 2| ST: Cu,S
ez gam

7.3.1 TTSAU=T TAfRAT3N oF UTwa

1, o erffeRamd

A fafwan 1 39 TR foen S 28— A+ B - Cl
T eAfafsransti 1 sTu=ET=a Afafswan gF & fag
Ad BH ¥ T& &I A A I a@ €9 F & SA
=ifeu) T Gft <@ erfuferand, fom a0 w9 o
sfefis o o= SAfufkard €od Bt © den e
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sifaferand, fe ereeiietisT @ afafed g awmi &
ITEN B T R, ATEeE iR’ e g
79 97t o P Hew@yul I T

0 0 +4 -2

C(s) + O,(g — COslg) (7.24)
0 0 +2 -3

3Mg(s) + N,(g) — Mg N,(s) (7.25)
-4+1 0 +4-2 +1 -2
CH,(g) + 20,(8) — CO,(g) + 2H,O()

2. 3TqEes srfafswramd

Fraee sfafsrand gasm stfafswanet o faudd et €
fagls & 9 rusred sifafewmaneti o sfaria ifres < =
arfersh 9l o ferafea eran €, frem & m o &1 T
w9 H B 21 39 97 1 Afufmest o 3T B

+1 -2 0 0

2H,0 () 25 2H, (g) + O,(g) (7.26)
+1 -1 0 0

2NaH (s) -2y 2Na (s) + Hy(g) (7.27)
+1 +5 -2 +1 -1 0

2KCIO, (s) A5 2KCl (s) +30,(g) (7.28)

1§ 3@ W ¥H U & T A stfafwmanet o
TS o B i e eAfufwan (7.28) W wiefiEw
FANE o WM 1 AT To-Ge § hig qiad
T e g8l we 9| ff eam oF Ay © fr omsf
e AfAfRad o= TE el §, -
+2 +4 -2 +2 -2
CaCO; (s) A» cCaO(s) +

3. Taxemus srfrferamd
forenma erfufsraneti o =ifier o oA (A W)
TR X o A (A ) R fereenfud g W )
TH 9 YRR YRR fowRan S g
X +YZ > XZ +Y
fopeom aiffHaTd @ TR # S §- Ui
foreermus qen s1erg foreermam|
(21) urg ferwema : Aife & TF g T ug @
et e o fereenfua o wehdl 81 @S 7.2.1 &
ST BH 39 YRR 1 STTARRATST 1 31229 T
wJeh B #1q Toreeno srffepanal w1 Suam engentia
B T e

+4-2
CO,(g)

WA faae
T < B1 37h T SR T

+2+ 6-2 0 0 +2+6-2
CuSOylaq) + Zn (s) — Cu(s) + ZnS O, (aq)
(7.29)
+5-2 0 0 +2-2
V,05 (s) + 5Ca (s) 25 2V (s) + 5CaO (s)
(7.30)
+4 -1 0 0 +2 -1
TiCl, (I) + 2Mg (s) 25 Ti (s) + 2 MgCl, (s)
(7.31)
+3 -2 0 +3 -2 [0}
Cr,0s (s) + 2 Al (s) 25 Al,O; (s) + 2Cr(s)
(7.32)

T @t H orUerge o srdfud o Wt oTdam
IS T €, Teh1 gotarei feenTe-ammen srafer
oTq T qor ° At 2l
(&) 21emq favamum sty faeemd  sToeRITEE
sifafranstt ¥ srege fowemmd, siafisH fazerds
e gelw erfafsrand wfter €

off &R ¢TqT 9o o &R I ¥y (Ca, Sr A1
Ba) 9% fgwe €, Sl iqa Sl 9 BESSH &
fereenTa 3 &t 2

0 +1 -2 +1-2+1 0
2Na(s) + 2H,0(l) —» 2NaOH(aq) + Hy(g)
(7.33)
0 +1 -2 +2-2+1 0
Ca(s) + 2H,0(1) — Ca(OH), (aq) + H,(g)
(7.34)
ATy, 3TeRA e % |iewa ol 9 9
STEETEEISH 119 &1 IR HLdl 2
0 +1-2 +2 —2+1 0
Mg(s) + 2H,0() A3 Mg(OH),(s) + Hy(g)  (7.35)
0 +1-2 +3 -2 0
2Fe(s) + 3H,0(1) 25 Fe,04(s) + 3H,(g) (7.36)

ogd | Uy, S vide STt 9 R & R,
aredl | BTEgIeH i fareenfua Y ehdl €1 ot ©
TTEEEgeH 1 1get g off Snfed et €, S W
q foran 98 et hefyad qan foq s y@R =i
Tgetl o S €1 3Tl § eiEgieH o foend &
S I T
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0 +1-1 +2 -1 0
Zn(s) + 2HCl(aq) — ZnCl, (aq) + H, (g)
(7.37)
0 +1-1 +2 -1 0
Mg (s) + 2HCI (aq) - MgCl, (aq) + H, (g) (7.38)
0 +1 -1 +2 -1 0
Fe(s) + 2HCl(aq) — FeCl,(aq) + Hy(g) (7.39)

737 W 7.39 % *1 sfafewmand wEmTemen H
STEETZE IS 19 TN %A | YNt &1 eeeisH 19 &
ehTE 1 i ergatl 1 Wfhaa &1 uiEEs ©, S
Fe S &4 |feha orgell d =[aq qen Mg SiE e7edd
fera urqati o fore Seuam Bl 81 fieer (Ag), Tiee
(Au) TS o1, S Yepfd & Wiha oToen § g i
T, TESHRE o 9 ot fiFar T8 w2

e 7.2.1 § ¥4 T€ W H g ¢ f o
(Zn), HR (Cu) T TIER (Ag) =gt HT el
M & ggfa 3T STU=Eesh  fehameieral-shA
Zn > Cu > Ag <¥Iidt 21 &gefl & G el 1
Gfererar Soft o1 e B 1 31ed WRoft & 179 ot o
T ¥ SEIEH d% e WM W 3 dawl i
afferdfiehRer ferarefierar ferforer gidt St @1 g@eht aref
e g3 T wIeiie gt @ © fop @re foerem @
FANEE, AHES A ECES AEA fowenfud
Tkl 1 oI | TS Y Wik sal et @
for oI5 ST | fohan sech 399 SAferdto fomenfia &2
T 2

+1-2 0 +1-1 0
2 H,O (I) + 2F, () —> 4HF(aq) + 0,(g)  (7.40)
Tt HROT € TR SR, S qen ST i
T gR1 fereemas stfufsrand | : Seftg faeem
¥ gfeqd T& w1 71 T 3R TGS q1 SRS
Al i Ieh Soid faeedl ¥ kA 39 YHR

faenfia T Hed! ©—

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

Cl, (g) + 2KBr (aq) - 2 KCl1 (aq) + Bry () (7.41)
0 +1-1 +1-1 [0}

Cl, (g) +2KI (aq) —> 2KCl(aq) + I, (s) (7.42)
Br, 91 1, o TiA qe1 CCl, | faet gH =
HROT TR Toaerad o W g STEHT 9 9gaE S
Hehdl 81 STe Sfafwanet i e w9 H 39
YR fora Fehd B—
0 -1 -1 0
Cl, (g) + 2Br (aq) > 2Cl1 (aq) + Br, (1)

(7.41a)
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0 -1 -1 0
ClL (g) +2I (aq) — 2CI (aq) +1,(s)  (7.42b)

TARTENEN § Bro @ I- &1 qdeor-fafy, e
yeferd A ‘T T (Layer test) €, 1 3R
srfaferand 7.41 qen 7.42 €| € G SR TEl
B o 3t g foorem | o eeeEe S &
foreemA T Tt B
[0} -1 -1 [0}

Br, () +2I (aq) > 2Br (aq) +1, (s) (7.43)

Sofrem foemmm w1 stfuafswanet w1 siEifien
AN Bl B1 BegEl W Bel i Wiftd o forg
SAterefierTor fafer w1 savershar et ¢, T frefafaa
sAfafF ¥ <3l 2—
2X > X, + 2 (7.44)

@l X oS dwd i YER[ s ¢ T
TEEfE el - Cl, Br- a9 I- &l SAiedighd &
o fau wiferemell 1fTeRer Tieiiia Suasy 8, W
F- o1 F, " o5 o foq g ot Tamie qem 99
TE B F ¥ F, T Y b fow shae faeq-eraees
BN SRRl B Uk WA ©, fEd stemE e
3T TAFT F|
4, rEgTUTa STfTfeRamd
STEANTA AffRad fae yhR 1 o=
sAfafrand &) sromgue sfafea & @ #1 T
SR ST Weh W9 3fadiha qul AI=tIa
Bl B STHHAEE Afufma § wied qwe w1
T HH W HH A AR SHTEAT e HT Fehell
21 foramiier v & 9% qea weafis s
e | BT © 91 THEeh qiad § 39 el Wi
Fead qe et Sfierdiehtr sraed ww el 2l
TSN TAIES &1 STHed U IRfEd 3SR €,
el SRS el o1 STEHIU il ¢
+1 -1 +1-2 [0}
2H,0, (aq) — 2H,0() + O,(g) (7.45)

el WieTEs 1 Sfefor, S -1 et ¥ €,
O, W Y[ 3fereel ¥ qe H,0 H -2 srae § giefda
B S ©

TRIEH R, GehY U1 FARA 1 & Teqq o
A Frefafed @1 9 g ® -

0 +1 -3 +1
P,(s) + 30H (aq)+ 3H,O(l) - PH;(g) + 3H,PO, (aq)
(7.46)
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0 2 +2
Sg(s) + 12 OH (aq) —» 4S™ (aq) + 25,02 (aq)
+6H,0() (7.47)

0 +1 -1
Cl,(g) +20H (aq) » ClO (aq) +CI (aq) +
H,O (1) (7.48)

arffepan 7.48 =Re] foRsTeh o eI i < B
sifuferan o SHaren ERUEIRES AFE (ClOY) TiF
esll i eI hich TR e sl €1 T8
TAMT TRt BN foh S qen SAEE gr a8t Yehfd
eI Bl ®, S adrie gy eAttsnan 7.48 W wefi
Bl B, wifeh &R © T w1 srfufsran foa=t g 9,
Uiq T8 TR Bt 2
2 F,(g) + 20H (ag) — 2 F(aq) + OF,(g) + H,0())

(7.49)

TE A I I 9@ ¢ b erfufman 7.49 o
e Tqsii 5@ ¥ forn ter oo sifadio ot
i B weEiE R fe@ren e e sHeRr snveE S
T ?, Fifer e 9@ @ foh woqeida gaifus fagg
FON T BH F HRUT AICHS STRITh0T STaEe
TRFeTd & HX TRl

THH qd FE g R Relerl H wefeida
STEATIIA Y et <1 Hehll|

IS 7.5

T 9 i i e w9t el
<9It 3R =2

ClO", ClO,, CIO; T ClO,

39 weft wfeis 1 erfafwad o fafeg, st
STEHIIAH S B

&

FARA o S SATedlsH A H ClO,
STHHIIIA 8l <!, FAifeh g SATeRdAIeArH H
FARA AU STAR SRR 3Taeql +7 H
Sufeerd 1 99 T SRR T STEHAAA

sAfafwant 59 TR -

+1 =l
3C10° - 2CI +ClO;

+3 -1 +5
6Clo, hv cr + 2clo;

+5 -1 +7
4Cl0; - ClI'+3ClO;

R IE I CRIE

3qTeUT 7.6
fafafea eToemu= sifafewaeti =t afied
Hiferg -
() N, (g) + O(g) -2 NO (g)
(@) 2Pb(NO3)4(s) — 2PbO(s) + 4 NO, (g)
+0,(g)

(1) NaH(s) + H,O(l) - NaOH(aq) + H, (g)
(®) 2NOy(g) + 20H (aq) > NOs(aq) +

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

&1

srfafman ‘o' o1 Aifier i SeEes awl
o GASH gN Sl §1 98w Sttt s
I B AR ‘@’ W o AEee e
A eufed e @1 zEfaw @ erfufwan w6
raEred Joft o offeha hed €1 eafafeman ‘v’ |
T H SUfrd BRgeH ol faRurmH eRgEs
S §NI BH o Horeea®y SEEESSH 19 sdl
31 gHfo 39 foreeme sifuferan’ wred €1 siffmen
“F' 4 NO,(+4 3TaET) & NO, (+3 7T
A NO; (+5 31awen) ® STEHUH el 2l
TafaT I8 Tfafha STEAMEMGE  STI=ET=
Ffuferan 21

3ISTEIUT 7.7

Frefafea sfafsad e <0 9+ Bt 872
Pb,0, + 8HCI — 3PbCl, + Cl, + 4H,O
Pb,0, +4HNO; — 2Pb(NOy), + PbO, + 2H,0

&

a&d ¥ Pb,0,,2 HiA PbO @l 1 Al PbO,
H1 TEHHWIEG fAgo 21 Pbo, § T I
STTREIEhT0T STaee +4 B, S@feh PbO | g 1
TR} STRAHI ST +2 T PbO, TH TR
sferdiEe (ot o ®9 H) i wifd stfuafsman
Y Fehal 81 ST HCl & FANES 3 b
FANH o SAferdiehd T Wehal 81 81 I8 i M
o @ =fey i PbO T &l sifedEe 2l
s sffF—
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Pb;0, + 8HCI — 3PbCl, + Cl, + 4H,0 Jfh HNO, T¥ T SHRiR §, 37d: PbO,
1 A H e B FHRd €S- Jom HNO, % <1 B el set-& 1fvfmer &
?;‘gf&Hgﬁﬁ% * 210 9PbO + 4HNO; — 2Pb(NOs), + 2H,0
4 4 19 0 39 sfafean ¥ PbO, I HNO, & Hfd
PbO, + 4HCI — PbCl, + Cl, +2H,0 fafsparar HCI 9 &M aret sfafwan 9 ofem
(3TTe= Afafsan) 2t 2
TrTares  atferdtentuT-ge@am  faremama

Ffi-wdl e B9 W A A fen € W Al @ o # siede-wen feres B g s C,0,
(Sl FEH H ARG 4/3 €) Br,0, (SRl AWM # SFERU-GEN 16/3 €) 99 Na,S,0, (S Few
® SFET-EEn 5/2 7)1

e T oa ¢ fF feers afediww-gen wied w2, e seee w1 sedsHAEee i e
o Tl e § s e see e fhT W ® T %1 e -gens o sled § e 6
TEel § 90 e @ R 9% a, e e SEe oae B R, S-S seee § 3ufem
21 C,0,, Bry0, @ S,00 wieie #t el # fefafes wifeefml fed £

(T FE(FEE) C,0, H WEA B-

¥ 0 +2
0=C=C*=C=0

Br,0, (IEaMIsT®RIEEE) & W& - O=Br —Br —Br-0

5,07 (37 9MARe) ) A ©- 0—-S—S—S“—S—0

vos wiiviel & aufed T SH aw o e WHmE ot Sl seen cuia 8 € ¥y
B & 6 C0,d § FE w42 SR doen § e e v e o § ¥ SR e eld wem
4/3 %) T%E ¥ fRR S T FEA D SRRO-GE 42 T 9 A wEH & YF € 3 §ER Br,o, ¥
M o I TR S FT SN e +6 € A1 d9 ot S W] F1 SHAR e +4 2|
T R fR e gEn 16/3 g ¥ R 8 T TER 9 wivie S,0; # fRN Al <Hi gewt +5 i
R AN d9 A I Gew WA G 9l B SR Wewt WHI] i e o-gen @ sfd 5/2 @,
afF aEd § GOE Wewl WHY] i SFET-EE FA: +5,0,0 7 +5 2

T YR g TE T e §Ed € b FueTonh S sl i BH GEMRl § ol Wiy qu aredrdenal
BT THH G W & WA a6 21 3k afafed s off 7 fE fvm q@ ® faeen st
g fe@, @ o6 g o WU R A dhad ofed el o ¥ ard H 39 el favw § wh 9§
sffes Ui S Rt € (S ded T G TR S At @)1 Fe,0,, Mn,0,, Pb0, BB ¥4 W
A € 9 fag awEs € A T ug # frers s B £l 0, T o ¥ ot faeors s
SR T S T T FE: 4% T -l
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7.3.2 TU=EUTd ATAfhareti st dqe=

s eAfufswanett & wqer o fo 31 fafust @
AT B 21 TH W uw fafu srqmmaes w1
ffeReTeRo-TE | URedd W oedia © 9 ged
fafy o stoeara= sifafsran =t <1 9 | fawed e
ST B—Weh W SRRt qe SO W q=EE| <Al €
fafusti 1 y=er € qen safe-foeiy STaet gesTER
ST JENT LT 2
(=R ) ferdieRtoT-wE fafer
311 Afaferanedi skt wifa s eTo=Re sifufspansit
o fau off foeen & 9 o a1t urel qon s ATt
3R} o YA T o =T 37 &I G SHeriehu-Ge
fafer &t 70 Wi 2
g 1 : 9t sIfywiehl 9o SRl o wel g7 fatau)
g 2 : AfafRan o Fft I oh TS i farEet
39 TSN & qEeny, ST stfadfr-gen |
e &1 @I 2l
UE 3 : G TLAIY] A1 R 3T0]/ ST i STREIehT0T-
e ® gfg a1 g/ 1 T sifsrel Aft sAY aHee
q 2, a1 SUgE W ¥ UM hifST, ik F IHE 7l
wTd (Af okt o fo < aared steaa @ @ € qen
T ¢ i & B W 2 A1 faeihd: 7 @R,
a TufE 5 $9 T F9 Tgdg B A1 Al ATHReh!
T SRl o T H Ffe T A AT Sk
R G Freffa & w1 T )
Ug 4 : I8 o Hfvaq wx o fo 9t ifuafsran sief=
eqd § B @R, 9 H A OH- 319 SUge T W
Sifeu, qfeh SAThRen] TN ITUTRT T Pl STERT SR
BN Afg stfufsran el weam | wo= it ©, o HY
SIA 1 YA HifSrT) af€ &g wead 8, @ OH-
3T T IYANT e
g 5 : AR A1 IR H SI-3T0] SHghT, HTh
Y M SR TEISH RIS i &N T THE JHET|
3T SRS oh TRATST i & i ot S Hifsu)
I el den 3Rl H (A AR)  SATRASH
AR 1 HEN UH GAA T, df e Ggferd
CEER IR ic B e

3N, 9 FS SIEX0N 1 Fe=dl 9 3 UGI h!
TuEmi—

R IE I CRIE

ISR 7.8
wfE eEREe (VI), K,Cr,0, &1 difead
FEHEE, Na,SO, ¥ i Hieqd § shifHas
(I11) STEF T e AT o4 ot 4 3TafTeR
sAfgferan faf@u)
'
Ug 1 : SATAfHA FT S 39 TR o
Cr2072 (aq) + SOSZ_(aq) - Cr3+(aq) 3 SOZ_
(aq)
Ug 2 : CrTd Shl akﬂf]w—ﬂw&ff@qq—
+6 +4— 3+ +6—
CrZO?_ (aq) + SO? (aq) = Cr (aq) + SOZ_
(aq)
Ig 3@ 9 K1 GIh © fF SEHES awir
SierdierTar qe HowhTse 3T STTaEF ol
g 3 : siedww-genst &t 9fg AR g Y
TUAET HIFTT N 3= Teh THH IR0~
g 2 W BH W Hehd @ Toh il 3R Hehl
1 AR F@ § qRad e | HhitHan
1 SRR H&A +6 § +3 | IREfd el 2|
Afaferar | R AR HifHH i ATRR 0T 9=
T +3 T R T E| FEHL i SRR &
+4 ¥ +6 ¥ Uftafd 81 St €1 < S Fewl i
TRt T ® +2 i gfg g €1 9fg ek
B I T TN s9H o fog <€ AR Hifaed
A o TgE He 2 fafa 3k gethe e
& gHE e 3 fafau) s gt & 3Hf
3R RATISA hi & Ffeld HIfeT| 36 YR
T WW HW © —
+6 +4 +3
Cr,0,> (aq) + 3503 (aq) — 2Cr** (aq) +
+6
380, (aq)

UE 4 : Fifr I8 ARKRA sTAa HWieAd H
GO 81 W € q1 SHT ST ok ST R STeE
Th GAM & B gEfaT 9 @R 8H Sifey,
o9 sTafte sTewT T §HE 7 Sl
Cr,02 (aq) + 350 (aq)+ 8H — 2Cr’"(aq)
+350,” (aq)
UE 5 : 370 H BIGH TSN &I UM Fifel
Hqferd sTo=u=a AfafhRan o & o fag
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TE MR SUgH Hem H Wi o i (A

4H,0) I Sifgu—

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

IETEIUT 7.9
g WeH § HTHE AP SRS e §
Hfea smafe sAfaferan gt fafeau)
&
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 guk € fF wWHTH e
HiFeh e & 1 SHEE 3EA SAT=9F
g 3 : fEEO-HEn ¥ gfg ik g &t
MU ST qel gfg 3R B Rl Tw HHH
SET
+7 -1 +4 +5
2MnO,(aq)+Br (aq) - 2MnO,(s)+BrOs(aq)
Ug 4 : FHife Afaferan aia qeag § 99— =
T © q1 AR Y Tk T Tl ¢, 3afen
AR SEY Th THE s°H o faw 6 AR
20H A Sifgu—
2MnO, (aq) + Br (aq) » 2MnO,(s) +
BrO;(aq) + 20H (aq)
Ug 5 : 3d | o YH[ST ST TUMET hifse
qq WE AR IUGSHT & § SA-AuST (A
T H,0 317) i Slifet, Fed Hgfed sTo=rin==
sifafsran o =1 ST
2MnO,(aq) + Br (aq) + H,O(l) »> 2MnO,(s)
+ BrOs (aq) + 20H (aq)

(@) 3rg-afaferar fafy
zg fafy g <A1 stg-sifafsransti w1 sterT-stem
Tgferd w0 ® qe1 O W IHI Rl Sies? Fdfed
sifaferan o % B

e <fifse f B9 Fe2* 39 W Fed* oA
TEHME S (Cr,0,)> N oTda wWemd |
ARt Afafran wo= & €, fEd cr,o*
A 1 Cret P W UEEA Bl 21 36k oI
7y frafafed #ed 38@ -

249

g 1 : FHferd THRR Hi afis w9 H fafe-

FeZ+(aq] + CrzOf_ (aq) —> Fe’’ (aq) + Cr3+(aq)
(7.50)
g 2 : 3H HHIH I 3 g -Arafranet | fawer
hifoTe-
SRR 375 @ Fe®' (aq) > Fe’(aq)  (7.51)
AUEIA 3TF ¢ Cr ,0: (agq) » Cr (aq) (7.52)

Ug 3 : Y% Ts-sifafRan & O dan HH =ifafem
gt TANE w1 Ggfad il org-sifafsmar o
sifafaa TeEmogstl i ¥qfad & o fag Crs &t 2
T TN A | SR 21g - A AfHA Fe T
fau wed & Tgferd 3
Cr,0.(ag) - 2 Cr’'(aq) (7.53)
US 4 : 3TA HIeam | U= gHaTelt 3Tg - afafwan
H O U] o Her & ol H,O 9¢1 H 9] o
Hqeq o faq H Sifsul 39 &R 86 fefatea
srfufsran fierdt 23—
Cr,0; (aq) + 14H" (aq) — 2 Cr’(aq) + 7H,O (1)
(7.54)
Ug 5 : Ag-srfafsmet H swanh & Hgem & fau
ToleR Sifeq) S org-arfufsmenedl & seletl i
T Ueh Sl W o foTT STrevehdrgaR R T b A
TH 1 STF T@A W IO HIFT| STE H Hgferd
FXd U SATFHIHT I @R 39 JHR forad T
Fe” (aq) — Fe® (aq) +e (7.55)
3@ STUEIH AG-SMUfha &1 aE R 12 =F
A 7, 6 T WIS A T
Cr2072_ (aq) + 14H" (aq) + 6e — 2Cr3+(aq] +
7H,O () (7.56)
TH 3T -AfafoRanstl W SRl &1 WEN 99 I e
o fau sttt eTg-sifafswan &t 6 | ToN &k
79 YoR forad &
6Fe”* (aq) - 6Fe® (aq) + 6e” (7.57)
ug 6 : A Tg-AAlRsT w1 Sed W 7H Ui
arfaferan ur hed € 9 <Al SR o selee e
F I 2
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6Fe2+(aq] + Cr2072_(aq) +14H'(aq) > 6 Fe3+(aq) +
2Cr *(aq) + 7H,0() (7.58)

Ug 7 : gofud &ifew fe iR &% s SR
TRATYST 1 GEAT Al SAEY HHH 21 e 3 qdieror
<ol & o wefientor o RATOEt i W qen STe
#1 0 e Gqar 2

aRE merq H oeifufshan & ued @ 3H YR
Tferd Iy, S ewedld qead o i 21 9% o
GHIROT o AT AR H* 3T 1 §& & 9k OH-
Sirg fSTu) STef H 99 OH- GHieR<ol Teh 37- H1Y &,
=l <Ml *1 Sest 1,0 fora <

R IE I CRIE

MnO, (aq) + 4H" (aq) + 40H (aq) —
MnO, (s) + 2 H,O(l) + 40H (aq)
H" 3T¥A de1 OH 3T & 41 1 H,0 | s&er
T RO FHeRIOT 59 -
MnOy; (aq) + 2H,O () > MnOs, (s) +4 OH (aq)
Ug 5 : 39 U | BH I Ag-srrafmAen H
Y HT T I T fafer gR w T
21 (aq) > I, (s) + 2e
MnO,(aq) + 2H,0(1) + 3e” — MnOy(s)

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

3ISTEIUT 7.10
WHTHE (VII) 3PF a9 e o SeEs
HqEHE, 1 ofvass A 1, 9o His (V)
HFEE (MnO,) ¥ SHodiFd w1 gl H
ST AR Rl TAH ael Hfer STt
sAfaferan fafau)
&
TS 1 : Tedl €H erel GHieh forad g
MnO, (aq) +I' (aq) — MnOy(s) + L(s)
ug 2 : T org-AfaRAd T WehN B

-1 0
SRR STg-Afhal I'aq) — L (s)

7 +4

TTFIA G-3RI MnO,(aq) — MnO,(s)
g 3 : SRR g -Tfafehan § [ oRHT] 1
T HH R g foed 2
2I' (aq) > L (s)
U 4 : O WY o TJed o fow g9 U=
stfuferan § T SR 2 FoA-319] Sied B
MnO, (aq) - MnO, (s) + 2 H,O (1)
H 719 % Hqer o g 3w a1 ok 9R H'
P g <A €
MnO;, (aqg) + 4 H' (ag) > MnO,(s) + 2H,0 (1)
ifer stfafern et weam o et 8, safa
4H" o foTT THIeRYor o 3AT1 AR 9 40H SIS
[ T

SRR TG-ATRAT I 3 W qA AT=IA
a1g-aAfufsman =t 2 9 o *W 2
61 (aq) — 3, (s) + 6e
2 MnO; (aqg) + 4H,0 (1) +6¢” —> 2MnO,(s)
+ 80H" (aq)
g 6 : T TG AfAfmanet i g <Al SR
& SolERl & O F W I8 FHE I
BT 8
61 (aq) + 2MnO,(aq) + 4H,O(1) — 3ly(s) +
2MnO,(s) +8 OH (aq)
g 7 : Sifqw T qwiiar @ fF <A oI ok
TV i HEAT T ST hi 3t F FHIR
Tferd 2
7.3.3 U Afufshams w amenfia
STTHTIA
TR T o &9 UHt s1gAe fafy oF dusk H o
&, 5188 & faer ) e pH Gageiel Gg=e
FT T H TR faeeE @ 9 w3 § 9uE ®9 9
A== e & ST fafer ST < bt €,
e SToaTed Hoiiel §gEe 1 TAN T
feRe/eiadide &1 Yoo o w1 ST Gehdl 2l
SYFATEd AT W HgEe ol gAn Hefateaa
IR g Trefa femen e g
@) @ ®iE AR (S @ fret el 0w,
SRI—TEHTE P MnO, ) WEgTS (Self indi-
cator) %1 Hifd 14 LT &1 56 AT=FF (Fe*
A C,0% ) T AfTH AN SAadRd ol g1 8, dl
99 AAfIg W B €1 MnO; STFA i Tisal
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10 mol dm= (10 mol L) T FH e W
T T H YW R woe Red §1 THd
qeafeg W U1 =gAa 9§ sifaeifed g S €, Sel
STUEI AT STFAThReh STIT Hiel THHHHI0T-
fufd o ergER g9  wen o e )

(ii) ST MnO; o SIHITH § €Il €, A 991 hig 11—
Red Ta: TE g B, @ @ oft gue €, S
JTEEF ok ATTH AN & UM & S W W=
Aferfeha Bleht k1™ &1 § TI-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 SR hieh T8 e W 98H
FXT B1 3 YRR I8 3TAfelg F1 geIeh Bl 2

(iif) Tk 31 fafr oft Suered ®, S Trereh IR |H=
off B THH TN el 37 AMHHRHT doh Hftd
2, S I SRl &I AR H T § 3T
o I TW—
2Cu”*(aq) + 41 (aq) — Cu,ly(s) + I,(aq) (7.59)
9 fafy 1 eMuR ST &1 =E o WY e

el T 3 qA AAEH I AEH A 9 fow

arfferan €, S eTo=ET= Afufsan o 2

I(aq) + 2 S,0; (aq)—2I (aq) + S,0,>(aq)  (7.60)
72l 1, 9 ¥ sfaer 8, KI % faea o K, &
w9 o faera 2
Ffeg w W SeR TEEEl WA &1 39
wrfEfhd T € E
7.3.4 ITHHRIUT THTRUN Hi HHG
ST fae=m1 ¥ o9 78 9 U 2 % SusEeE
faferl o1 forera TEaER 2iar 7o 21 foshre &1 98
0 1l ST 21 el W e T Ugel ok ST
ygfa i sifaferen ® S TEm] (U A ifeR) R
TR 3R T S | B9 o B9 H qe SI=ad
TSfd 1 SR SFE-gig o ®9 H @1 @ ol

7.4 IqTAUST AR aqem
THAEIS Wehd

Ifg 5T 1 B HT HIR Tothe & faaa ¥ gard, @t
arfaferan (7.15) o SITER ST w4 K@ < 21 3|
A= ATAlE % SR T § SR W g

251

o o TR 11 o7k a1 Siiardentor fren o1

o &9 W Bl § A1 I SFHT T STT=IA HITR &7

o B9 B 81 39 AR H HOH1 BT Sesi il 2

arferfepen ot Sort farg St | wiafdia i St €1 3ok

foTu TR Hewhe faeram | e o1g o1 goraehior S

T 1 Sl &1 B HI Hethe el i Teh siehl

T T ©, FIW F1 D A T H) 390 A o4 &1 Th

TR e ¥ f7eh othe Hict Srerd € a0 ek 6 5

o Uil 59 Srerd @1 foRelt oft sfehe o whiE off stfufemran

T it qen < SRt | ¢1q SR ST o901 o =i

o IS W Teh & THEA oh STo=a AR Siferdisha

T Tk T SURErd B €1 A STawra qe SifadieRor

g - Affemanat o Sufterd S w1 <id €1 et

e 7= rfafemaneti § wrT of W usref o e

oIl STI=Tad TEdl bl Ueh e Iufkerfd ¥ i |

1 qRIE 3 2

39 AlFHiPd WEY hi AUAId WET 9 Th

et T a1 fRst {1 gR YR R S@ier W E,

S TGS (SH-SI@/EeT) 1 S 21 I ok

fau, 5@ v o < e FE H zn®/Zn q

Cu®*/Cu g < 7= B S W SHieriehd e i

AU ey ¥ s fo@n Wi g1 ot B9 hiw

Hehe =e alel diht i foTeh Tothe =iat are sl

& " W © (F 7.3)1 S iR o el

EU-Hq g Sed ¢ (V-9 U SFf #1 TH

it €, T wefem wiEe 91 St A %

e 1 WA UR-TR' o 91 et U et

H T qe1 3T I Sl o =4 €)1 T aAl

foreremt w1 fam Th-qE § e gu S WU eH

fopen wmar 1 Sk qen W 1 ol i T qe
feog & WEuE g g oh aR W Siel S @)

o= 7.3, 958 252 H A & Faeen & ‘S v’

wed & & fe ‘e’ (a) fefa § =i €, @

et A F A s T A A e

R ¥ forgd- o1 wafed = gt €1 feae i 317 et

& T U € -

l. Zn ¥ Cu?" T Ioiael o1 TAMGRI Jd&l &9
Y 7 gL I TSI HI TS are ifcdsh R ok
BRI BT €, S R gR fEd- o ® vere & ®W
o grtan T B
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-

J &

AT TR ToT

Zn—»Zn*+ 2e”

CECRE
Cu* +2e—» Cu

fasr

R IE I CRIE
7.3 Sfact o7 1 TSI TS W Zn 3 ST

2.

T 391 ST aedl IRYY @ hele ek vgad
g1 9 & X FT URTY FaU-dq & weFH G
ST o AT G W BT 81 £ ST o
fagq-gare &1 faen gotaeil & gare &1 oo &
fearaia &1

T dint H @ i | TR dht oF =i i IR
AAU-Tg ok HIEAH 9 AP oh T g1 e
Jefed Bt 81 89 S € foh i iR fgen =t
el = ‘goiaeis’ #ed €, o fawa &1 i en
W & fagd- 9 1 yee w99 2l

arferent 7.1 298 K W UMeh SoiaRle fava-amam
P Selld ST o &9 H 9 Sl %9 o ®9 § Sufeerd €: 79 qe1 31 1 g qel s g s9ian @

SIffshan (ATafihd WEI +ne” — AIAMId TET) E°/V

T F,(g) + 2¢ — 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 — 2CI 1.36

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

O,(g) + 4H" + 4e — 2H,0 1.23

MnO,(s) + 4H" + 2¢e- —> Mn?* + 2H,0 1.23

Br, + 2e- — 2Br 1.09

NO; + 4H* + 3e- —> NO(g) + 2H,0 0.97

2Hg* + 2e” — Hg,** 0.92

Agt + e —> Ag(s) 0.80

Fe®* + e — et 0.77

0O,(g) + 2H" + 2e- — H,0, 0.68

B L(s) + 2e — 2N B 0.54
& Cu' + e — Cu(s) E 0.52
: Cu?* + 2e- —> Cuf(s) 0.34
E AgCl(s) + e —> Ag(s) + CI- 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
Cr®* + 3e- —> Cr(s) -0.74

Zn%* + 2e- —> Zn(s) -0.76

2H,0 + 2e — H,(g) + 20H" -0.83

Al** + 3e — Al(s) -1.66

Mg* + 2e- —> Mg(s) -2.36

Na* + e —> Na(s) -2.71

Ca?" + 2e- —> Ca(s) -2.87

K"+ e — K(s) -2.93

Lit + e —> Li(s) 1 -3.05

1. Ok E° &1 31 7% € fF Yo g HY/H, #1 o o T9d STTEEE
2. ¥ E° 1 1 % ¥ TR Ief g HY/H, %1 qa § gaa ST ¢
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e TR o fave Wi ‘geleis fawa’ weEd B
IfE Toiaere Al o o o arel |t e+
THE dixd @ (IR soeee sfufeea # & fm
feherdt 8, @ SH U IgHeHd @ W B =1ew)
qern sTfuferan 298K W Bl &1, A Y% oo W
fawa =1 A ToeRIe fave wed B Wl o
STTER, TESH 1 AHek soideie favd 0.00 dice
T 2| T ol SR % fou soeere fava
1 HF Aihd THEST Sl SATedigha/T=tad Taeel
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F1 ufersk w9 1 AT B1 E° oF UM B I
ad ¢ fF T gm HY/H, BT g H sfusw
SIfeRAeTell STq=meeh 21 ©FcHeh E° 1 31ef T ¢ o
H*/H, & qo § Tk 90 0=ee ¢ OHE
ToRrE fave sgd mewyol 21 379 e wgd o Tl
ST SR o et €1 e I g oS
sAfufraeti (sw=em sfafwa) & oFE oS
fawa @& @M dfeess 7.1 § Ky Mg € goeRE

srfferansti den Sell o an o 37 e faear 9 a1
ST el | Teil

HRTIT
SAfaferaeti 1 U wequl ot staerEE sifufwran €, ey siferiteRtuT de STUeEE Y- B T
TH U8 U i YR 1 HeheurTd &R 9 € ¢ §—Terufaftad (Classical), S0ieRieh qel SATeRiehio-S&|
T HhTUAIST o YR W SFHRT, Y=o, AFdihieh (MRS ) qen = (fewe) =i
FOE T S| WA i ok S St o-gEA i fuior feme we @1 A <Al sifeRdteRtur-HEaT qe
AT g Tafkrat sro=ai=a srfafsmansti o Gt foe o Swantt 21 sroee=s it &
IR ot ® faeferd feran man 32, erqeed, facene qen srEHue-| Rete 9 qen seaeie wehd i
SR ! & T T B Yetr rfufmaetl %1 o sifufwaret qun dall oh TeFER W A

STAFANT B R

AT

71 Tr=fafas wfivis o yds @ifed T &1 ST o-Te o1 R sifse—

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

(¥) Cao, (%) NaBH,

(M) H,P,0,
() H,S,0,

(¥) K,MnO,
(¥) KAI(S0,),.12 H,0

2=2

72 Trefafed Sfirn & YEifrd qwl o) Siermo-He 91 § 991 39 YRumH S 379 Y o

W &7

(%) KI; (@) H,S5,04 () Fe,O0, (%) CH;CH,OH (¥) CH, COOH
73 TreAfafed sfafwmet o sroee=m sfatmaet & w9 fifae wiftd 3 51 5aE Hw—

(%) CuO(s) + H,(g) — Cul(s) + H,0(g)

(@) Fe,0,(s) +3CO(g — 2Fe(s) + 3CO,(g)
() 4BCl(g + 3LiAlH,(s) — 2B,Hy(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)
74 TIHRA 9% 9§ Afafwar w78 qiEdT ot

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

30 AR o1 STo=ET= it Tt ity

7.5 H,SO,, Cr,0” @ NO; ¥ T, SHIfHaH Tl EeIs i STFhv-TH& s UM Hifs)
1l € 3 TRl HT YA AR 99 THH T (Fallacy) 1 Tqdishor §ifsu)
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7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

fereAfertaa et & o fafay—

() =Rl (1) FARES (@) fawa (1) Tche
(M fa (V) sieEEs (7))  ofeEm (1) gehe
(¥) &I (1) e (A witEEm (1) AwEe

37 a1l hT G dAR FI, f5H FEH — 4 T +4 TR KT AN TEIOH —3 F +5 % I

SfRAIRTT e Bt 2

1ot srfafsransti o TewT SRSTEES A1 TRSISH THHEE SR T ST —ar!

& = | foran id €, Safeh ST qen e ST oheiel SARARNE o Y § &l b2

T sAfufsrensti =1 Ifae—

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

(@) 0, +H,0,l) — H,0( +20,(g

Ay o 3= Frefefaa &1 9 fae s sfaa w1 82

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

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

SRS STT=ET=d SRt (%) o1 (@) o F=u &1 fafy gemsu

AgF, T SifeeR ik €1 afE 98 o Y, @ 7% Aifite T 1 Afermel Siferiehres & it

w1 H B F?

‘57 off Tk SfleRTeRIR T STTEIEeh b Wi AT T i S €, e STuEEeh o ST

o TaR SfferdTenToT STereen o Aifieh qen tferiieheh oh T § Seeay SferiiehTul afereeq

=1 FifiTeR a1 17 39 gaed 1 S A Ssrer 3 ifs

T U0 1 TRl i ohd FHIATN?

() FEfd e wefEm wHTE qen el Wi wWHTHe g € s &1 R
ff et U gk o SH o foIU B9 Uoshleiosh WREH WHTHE T Wb
iR oh &9 § Fl w0 &7 79 Afafma o foau wqfer stoeETEa gHieor
3y

(@) FARESTH AwETR Al B Gx Gorgfish o7t Se R g4 died 74 areft HCl 7
T B €, W A fagor ° s sufted @, A g S Y ol 9Ty ue g
g,

frfafea sifafwanet § iadisa, eTafad, aieRs qon = ared ggenqu—

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

(@) HCHO() + 2[Ag (NH,),] (aq) + 30H (aq) — 2Ag(s) + HCOO (aq) + 4NH,(aq)
+ 2H,0(1)

(7)) HCHO () + 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,S0,(aq) — 2PbSO,(s) + 2H,0(])

frfafea sfafsransti o T 21 ST aedethe, STASH T SiHE § STe-3Te TR

T srfufsman =1 i 22

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

S,0.(aq) + 2Br,(l) + 5 H,0() — 2SO0 (aq) + 4Br (aq) + 10H (aq)
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7.15

7.16

7.17

7.18

7.19

7.20

7.21

7.22

7.23

7.24

sAffenan 30 gu fag FIST ff ToleHl & Tqeiiia 93 iR qen esgreias A §
TRSIETSH 3T IS T B
foreAferaa sfufsman #= et 8—
Xeog_ (aq) + 2F (aq) + 6H+(aq) — XeO,(g)+ F,(g) + 3H,0()
TR Na,XeO, (FH®T TH 9 XeO, ¥) o a1 ¥ 319 30 aifafsran # o frehd fravra
T &7
frafafaa sfafsmanstt 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)
(7)) CH,CHO(l) + 2[Ag (NH,),]'(aq) + 30H (aq) — C,H,COO (aq) + 2Ag(s) +
4NH, (aq) + 2 H,0(l)
(%) C,H,CHO(l) + 2Cu”'(aq) + 50H (aq) — &I Ufadd =&
T stfafswansti @ Ag' dam Cu® & =FeeR & fama # freand femifam)
T ToR Ty g Frefetad Yete sfafHEed < s HRT —
(%) MnO, (aq) +I (ag) > MnO, (s) + L(s) (&T #iezm)
(@) MnO, (ag) + SO, (g) - Mn”" (aq) + HSO, (aq)(T=ita Hezm)
(7)) H,0, (aq) + Fe*" (aq) » Fe® (aq) + H,0 () (3Tl Areaw)
() Cr,07+ SO,g — Cr’ (aq) +SO,” (aq) (3T<fg wreAm)
frefafaa sifafsranetl o SO *1 A SoeeH ad sifed-gen fafy (s
HreAm W) G Gferd RISTT qo 9 Siaiehior 3R STIeEeh] i UEH shifau—
(F) 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
fferfaa aifafan @ o ®F @ gerd W # Fehd e
(CN),(g) + 20H (ag) — CN (aq) + CNO (aq) + H,0()
Mn? 3T faeas # STeerdl a1 € 9o ST 57 Mn2*, MnO, 3R H' 3T <1 81
39 Afaforan o e wgfaa st weiet fafan—
Cs, Ne, I, 9o F ¥ U9 T &1 989 &ioQ, S
(F) ohael RO SATRIeRT0l STereel Y il 2
(@) hal YAHT TFAFT0 STeeel Yef¥ e 2
() RUTHE T SR S SATRAHT e e el 2
(F) 7 FOMHE 3R T & S SAFROT T Ja¥Ta e 2l
S o YIGH § FARH I WA W o Sl 1 FAR i iUkl e el 2
TSRS U AfdfHa ek 39 SIfehal &l X a1 W1 81 9ia W eF o 39
ST=ET= qRerd o fau dqfea aem fafau)
30 qEIh H < ME STead ARelt F Gerar ¥ frefafed e o 3w fifst—
(%) dfad stemgetl & 919 SARE, S STEEUEA i ifufwar v w wehdr &)
(@) fH= 9 a1geti & M Faee, S STEEEaed stfafsan weféa wT w8
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7.25

7.26

7.27

7.28

7.29

7.30

gfesh et fwio skt sireares fofe o veom ug o Sreifen 19 o Sifeior | gr sttt
Y AEfew AR 19 991 Saarsd s9dl 21 10.0 U ST 92 20.00 U SARfsE gr
ek SATRATEE 1 Tehal STfeehan | W & Hehell €2

gRoft 7.1 ¥ XU T A favel w1 Hewd | STgHN ey R 0 3 SAfehReRl o o
srfufepan Hue 272

(%) Fe® aa1 I(aq)

(@) Ag' a@ Cu(s)

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

(a)  Ag(s) aom Fe®*(aq)

(¥) Bry(aq) T Fe**

frefafad § 9 voie & fogg-s1ueed 9 9 SRl o AW TRt

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

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

(M) wifem seiwEie o WY H,S0, 1 a7 faeem

(%) wife™ TeiaEie % W CuCl, 1 Sied fawe

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

= XU T A e faval oF SR W HTqstl il 3kt S@dl STI=IE &Fdl o %A |
fafem—

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

Hg?/Hg =0.79V

Mg2+/Mg = -2.37V, Cr®*/Cr = - 0.74V

IE Treadt T = Tt ity foad fefefea sifafwn g 2—

Zn(s) + 2Ag*(aq) — Zn**(aq) + 2Ag(s)

31e Fadrsy fh—

(F) HM W RS HO SERT €2

(@) ¥a o fagqum & ae® S 8?2

() 9% Teeie R B drell sfafwand = &2
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