Weheh 7

Srep e BRI

REDOX REACTIONS

ELE

Y Thh o 1T o 915 3T—

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

STFAHTOT, AT (STFALT),
Al RE qaul AqaEs (Reae)

! aRfaa T TR
TARA-TAMA0 g STq=dI9=d
aAfferansti st fomanfafyr st =amem
T,

TR | Tl Bl ATRIRO-TE o
YR R TR A1 IS hi
TEd T Tohl;

AT=AT= AffeRanst &1 SR,
AN, SAIEA, Toreere Tel STHwTar
aAfafsmanet o ®9 | T Hehl;
faf= sTI=maen! qen Siferdtehenl o
oI H T FERe T "o
AR THIHON ohi (i) SATRITHIT-
T qn (i) e -Afafwar =
ARA-soRA fafedt g wafea =
T,

s faf (YH) +1 Ferm 9
Aq=Eg=a arfafsraneti st STaemon
I TG TR

STET STFAFUT &, 9T Gad U=raT giar &1 [T [F7A17 raeraa=iT
Al S IETT HT AT B

fafer= erell 1 qen SR =il § 37eh gReds s s1eEd e
I el 21 3 e Tt sifufswansti g e €1 eraee=e
AffHad TR Tk HeqUl WE B oWE wifaew qen Sifaw
e STTeE e STl @ Hefua €1 3R s Aty
fomm, St fomm, sfenfie &=, engfmion &= qon Sfv faam &=
o Bl 1 37h1 HETS 39 S 4 W ® T gaeh wam frefatea
&3l o eTqerEE ifafwanett |, S—se], ACE qe A
&l | 3T YhR o o o STe § el U s o forg; fagg
AR TRAl STf H; oifd fRamfial urgeti den etenqgsti o
foeeptiur, STq- SR, TEEts A (SE—FdE e sies
Hrer) o fofor & qen ek e tieh SefE % wer | e €l
3SThel BTSSIH THaefaar (59 gEgioM &1 YN 69 o &9
H) den ol Tiog SR aareroft fawai # sft eroemiv=s sifafewand
fe@dt 2

7.1 Tg=rg=Aa rfTfeRamg

o Y H ATFHIERTUT I3 T JINT qali qefr ARl oh Stferdior
Y HA o faT ST o1 SRgHSd | TR 20 JRie SEsiies
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 qeell o1 WA Bl §, Hi o
* SfferdiieRTT’ e | AT ol SR SR,
FARE den el g1 F=fafaa sifufsanst o 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 stfedeRor sifufman
g § IMHA H R ERIEE 1 9Rka foran fo
o BIEGIST S 37 el avell oh TTehte i ot
‘ SAfFRToT’ Fed o 3H YR AffRa—
2K, [Fe(CN)gl(ag)+ H,0, (aq) - 2K; [Fe(CN)sl(aq)

+ 2 KOH (aq)
1 YAfagdl aw K o FehEd o &ron Carefyem
TUAEAES 1 SRR’ H8 Hehd B TR
SAferdiehtol Ug i G 39 R B Tt uated
T STTate/RUTTAEdl v T GHATAIT a7
TSI/ SfeeIdt avd ol TTehta SifaRiieRTuT
HEATT Bl

Tee! Terelt Aifier | AferisH o1 fehrem aTa==m
AT STl o, Afehl STSTehel 3TI=PH 9% 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)
(forgmeht T FARIA 1 Hieh FaNEge | FTehem)
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)

(TR FAREE T A)

Fifer srfuferan 7.11 # LAoaEe ¥ A
E i i i e B ) B B s e | e
Bk FAEe o &Y § 39 At ot 81 @1 2l
SR Gt srfafsranedi o1 eam | 3@ W e € 5™
A1 1 A B Sl © foh tferdientor qen aa=ee
T HI-T HeT BN 21 T o feaw T
NERERIRie]

SATEI0T 7.1
T= G T rfufemet § tewfw fw fEEe
SRR BT Vel 7 SR feordeht eToera—
(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 eMYR W difesd
FARES, Hifeaq sfiadigs den Gifsan IchiEe &d
At ARt o w9 9 fafed €1 3% Na'Cl (s),
(Na"),0*(s) T (Na), S* (s) & &9 ¥ fera e
Sfea g fogq sTewT 3= 8 °oF SRU 7.12 9
7.14 9% 1 fafwe w1 g9 4t fora Fhd 2—

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

| A
2e” &I wIi«

2e 1 shrq

| v

2Na(s) % + 0 g — (Na), 0" (s)

2e” &I wIi«

2¢ 1 A

2Na(s) + S(s) —> (Na), S (s)
| A

2e” & qi
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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 r-urE e 3@ 81 A
argfemansti =i St © ek qul eifferan wre et 8-
2 Na(s) + Cl, (g) — 2 Na" CI (s) 12 NaCl (s)

7.12 W 7.14 T i ARt o Soiee THemrem
Tt TgTTTeRaTal el ‘aiferdteRtuT sTfTferan’ aam
TG TRUT ShTaTel TG ITehar sl ‘STueram
arfrfeRan’ g &1 78T =18 s wrfiTes g fok wfeis
o STqHl SRR i IRUNG AR Tl S
TR o TR el § €t STeriiehtor 3R STaera
T T TR WIed g2 21 7.12 W 7.14 Tk 1 Safafsrane
o wifeaw, foreent SAferfiehtor Bl 8, TU=ITaeh o &9
o 1 el €, T T Ta e Teis qw i
SR SehY STTEEA W WETE! <l © | S, Sfereist
A Hoh I & ® € IR aierdienen 1 &
Fd ¥, Fifk A Fifeam gr1 K T selag wian
T &1 WY B9 B F8 HE Wehd o—
sifediaheor ;. fopelt TitelsT gRT Sorae o1 freshrem
I : forelt Tiefits g1 seiee@ &1 wifd
SFHPRb:  SolaeTIE! SRS
I TRIRTAN SATTRRH

SMIUT 7.2

fafafea sifufsran e eTemo= stfafean
2, 3fifeca aaEe—

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

&1

Fifr SR sAfafeRan & saren A TH
st wered B, 9 Na'H o W= fepan
Gehll €, 3T THeRT SGATHIHAT TH ThR 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 e 4 1@ HIR 222 a1 e & aia gHarc sTI=argad afmar
Ao T 2 o soteAl o Torsshre © feh o1 Stferdienon 2l el

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, fAe og a6 uh g
! Ueh = o foTT HhiTR A2 o e foered 5 @
T 21 S ST R g R U W R U1g oA
11 I S St © den foeram w1 Hen @ mEe @
S &1 feh 31 Zn?* 1 SIS o ®9 | o Cu®
o {1 ok faoq@ gH @ forn < geran 21 A Zn2* o
TR e gEgeH GehiEe T TeR, a1 few
GTHTEE ZnS STE&T T Hhe W1 A g1 oo
1 RF Hich 3@ S Fehdll B

TS o1 qe IR S o Told o o o
BRare i fefated —
Zn(s) + Cu® (aq) — Zn>" (aq) + Cu(s) (7.15)

sAfafran 7.15 ° 5 @ soiaei o fopm 9
Zn2* S9d1 B SHfT f5ie 1 SRRt il 81 T

fae e
foerm o st
FHIT Hl B
YRR ST

:ﬂémaﬂ ‘! |
draar o 3fg

eIl STIEed

2, A fordt a%g 1 SolaeHl 1 U0 F I
ot 2 w1 1 7k g1 faw ¢ seri 6 Wi |
A AT B @l | AR 7.15 1 B9 36 YRR
TR for@ wehd B

l_ 2¢e &1 e _l

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

I_ ZCHﬁuﬁgT

319 BH HHIROT 7.15 G <2AE T8 SAHfRan &
HITEEAT 1 ST 1| 3Heh T 89 T 91 i
e 1 o Heihe A A T ) A
wfafsren fe@ed &t <t ik 7 & cu* 1 9% e
Twd g ¢, o foeem o H,S T yarfed e ™
FIIRF FehES CuS ST H1 Hiell I fierd 21 T8
e 9gd Gageial €, Wy R ot cu2e 3teF
1 T 3@ ST Ghdl 1 389 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 #|

R 9 % HRU = H T A & S e,
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)
Tt e 9§ g fafsa g € o ammeen
1 feafd ° Ni2* (aq) 9 Co?*(aq) THI T Figdl HeaH
2t 81 g8 uRfefd 7 sfwerent (Co (s), 7 Ni*
(ag)), T & SRl (Co*(aq) 3R 7 Ni (s)) o uel &l
TARI TeU1 3 o feTq Ig qfqenfiran wesn
T o7l oh o gHarelt Wied ke 1 gfaenfiar
# AR Ko B 3 UEETd % SHUR TR
freepte &1 ggfa W senla egstl aen 39eh STl
H T el 36 TR 49X R Wehd €, T8 7R
Il 1 Yol 1 Gl TAR I W | e o
T H qord ot 1 B1 89 98 9F T § T e
T 1 qUT HIW HeoR i TRM odl 81 SHAT
Seie M TSh-&Hdl &1 ¥ Zn > Cu > Ag g3l
B9 39 %A I faeqa & IRy, i arq |fshaar
T 19 fae THmEtTe 9isy a1 o | fafs=
el o e SelaRil i Wiaaiii 1 FerEd 9§ g
T TS o ehd &, S forga S T Wi @i 3T ot
%! ‘TerafTer Tel’ HEd 21 Teh aR H B STl el
T fowr 9 92Tl
7.3 SMHHAThHITT-TEAT
TrAfafaa sifafsran, oo eRgem Siedis 9 aeH
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 Ui R g8 W
IR SR ® W € e 21 I8 S8R B R 38
soieeA oo (f¥9e) § I@ren S, 9 f% H 3™
Toa FTShTET 9o O SR Soigeid &1 Wifd| =&l
FHEHTO 7.18 o SR W S S el T 7, TEl A
HEEAISTh ARl arell 3= stfufswansti o 9’ o w8l
ST Hehdl T1 THoh & SRR B

H,(s) + CL(g) — 2HCI(g) (7.19)
R
CH (g + 4CL(g) — CCL (1) +4HCl(g) (7.20)

HegaSeh ARl o Icag i Atufwaet o
T faReTT &l eIF H @Y ATFHIhu-HEA
fafer <1 forenrar foman T @, ifer eromim=m srffsmaned
o1 Rl @ <1 9okl 39 fafy & =€ @ wn § f%
A U TV ¥ Afee Foifagq qe sereeH
AR G /e W B S 71 SSIone-7.18 9
7.20 A% o GHIHIUN i X AR 39 YR forad 2|
el o Wl wArget W e o gwitan e 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 B SHTRdIeRu-GEA i

Mo o fefefea femi i sandi—

1. @ H @as a1 SFEIH UM H YT WA F
STeFeRUT-HEA Y[ it 81 UeEd: 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 STRAR-F&AT +1, Mg 3
1 +2, Fe>*3TdT i +3, Cl- 3T¥H &l -1
0> @A H 2% Wi &R g w1 I
qifiten] § STRARTOT-GE +1 erdl € e gt
T g1 UTget 1 SR Ihtu-HE +2 BIdl B
S L e AR ST s
YHFIE: +3 WA S 2

3. sifmie A § s # s
TE -2 B B1 ¥W < WK ok S1uaR fHerd €
TEA-TRAEE] qU g feEel § SR S
ARl &, SRl IS o WA TH-TW §
Ho-wY I wd ¥ WeEs (SH-H,0,,
NO,0,) H Ycieh SIS TTHTY] SRR~
He -1 ¥ gW e (S¥-KO, RbO, ¥
Y% STTads TN o foru sTiaiieniu-de
~v, Frefiftd Y ¢ 1 gHU AR Wgd o9 €,
foreH stierfisi SEHRGEINEE (OF, )del SEsfieisH
TEFISANEE (O,F,) S AfTehi H stferfrsrt 1
SRR HHT: +2 q1 +1 B T8 G
afferetor i e fearfa w felk ®, oifere =8
T e g e

R IE I CRIE

4. TTEEISH 1 SATRAHLO-FEA +1 Bl 2| healed 39
M I BIEH, el Hqe 3e ot =firek et
T (9 <) A< Al AT ) | 3T & fAT LiH,
NaH @1 CaH, W ®TEgIvH 1 3ATeRTehIvl-
e 1 2
5. |t ARl TR w1 Stfew-EE 1
Tt 71 AR § e Al o 3T TSl
(Cl, Br, @1 1) &1 Sferdierto-gen &t -1 2
FARA, S T SAAESH S 3t ° gaiferd
B B, I ST SRR {u-E&A ¢ Bidl 2|
IR — ATeRAtaTreAl qe STFuARA |l
6. AR o Heft WAt w1 St -HEe
disfa = = € e @1 g S o
Tk [T ATV i SR Lo-H& 1 sy
AT S A ok SAER o aUeR Bidl ¢ 36 e
(CO,)> | Al ARSI TN Teh ShTeiA LAY hi
SRR TOT-H&eA T AT -2 € B
3 Framl o STue 9 S7] A1 ST § Sufeed
aTufera sfesd ax i STFAIHU-G&T B0 A1 &
Tohd B1 I8 T ® Toh enifeoreh el i tiedieRo-wEn
¥FTcHeR Bl @ el STelTfeaieh el ol SATRTeh{oI-HEA
YT AT FOMCHS Bl &1 HhHAU &g I 3THh
YIS SRR S9id &1 Jeed < o @
TS o fau ST o-gen g IRl Ioadd
SAFHRTU-G& BRT e 71 ot § 8 ai-9&l |§
Y 10 SRt BN gHent o1 g% € T fohelt aa &
A T Ieady STrRIThIU-HEA STEdHReT | STed
o W Sedl St 21 A e § SR u-ge
1 9§ 7 7 ¥t @, S| fefeted Aifreni o el g
i femen T B
TG o T T TR T0T- 3T
TS T TE S FE aR feRe ST 1 ei: co, H we
1 SFHIRT-TEEAT +4 €, S THB! Aol
e ot B TE TR AR hi SRR STeree
~2 B 3! a8 € foh v ot Siledieno-gE

Ll 1 2 13 14 15 16 17
a Na Mg Al Si P S Cl
RIED NaCl | MgSO, | AIF, sicl, PO, SF, HCIO,
e 1 AferRTH T +1 +2 +3 +4 +5 +6 +7
SATer e 0T 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 1 Au(Cl R Au(lCl, fer S
21 T YR W9 FONES qo RiTE TS ®i
Sn(INCL, 3R Sn(IV)Cl, ferar S 21 sfterfierr-ge
¥ qfterds ol Stferdiehtor afereen H gfadd & ®9 ¥
T Sl €, ST TE YgeEA | ot wewar a1 ¢ R
Titelist Sfferdfiha 3Taee § € o1 STqfeq e | =9
TR Hg(I)Cl, T 3T9faa sToen Hg,(CL, 1

3SMEXT 7.3

ek Hehd o1 IUANT hid gY Ffarfiad Fifieni
w1 frefd st

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

'
SATFIIRIOT-F&AT hi TOFT o fafve o o
AR YA oTq 1 STRARO-T&A 39
JHN B—

HAuCl, - Au &t 3

T1,0 - Tl &1 1

FeO - Fe &t 2

Fe, 05 - Fe i 3

Cul - Cusl 1

CuO - Cu &t 2

MnO - Mn &t 2

MnO, - Mn &1 4

ST & AMTRT 1 FEU0 36 TR 28—

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

SAFHRU-T& o fIaR a1 TR SiadiehaT,
ST, SRR, ST A SAu== i
1 aRefed % o foau g 1 GeY o '9 T8 +E
ohd &

SATRATERTOT : ST T ugred & e it SR L-g&
7 gfgl
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T : U U u=red # 9 T SHafR-gen °
Bl
SR : o8 31feier, s fqu 7T uered § o<
F AR -TEN | gfg I ARSI i
‘iR’ off Fed B
U : 98 i, S f5u T4 gered o o i
FrferTo-gEn § & ) 3= Reaee Wt #ad 2
SETEIUT 7.4
fag wifs for frafafea afafean ===
sifaferan g—
2Cu,0(s) + Cu,S(s) > 6Cu(s) + SO,(g)
31 TN ST 9gEH HifeT, S SAerdihd qen
st B W@ R, S sefee oiR Rewe &
@ @ B

T

omee, 3q Afufan o Tt ATYHRAl *i
STt To-He fore, fren aiumeesy &q
T T

+1072 +1-2 0 +4 -2
2Cu,0(s) + Cu,S(s) — 6Cuf(s) + SO,

=94 7W I8 frend frehrerd © for 5@ sifufsran o
TR T +1 SToEel H I SR STaE Tk
STTEE T GeHL 1 -2 H +4 Toh AR
B W T T SWA Afafwar sToeETEa
Afafewan 21 g9k Afaied Ccu,S | Fow I
SHFfRu-ge &1 9fg ¥ Cu,0 HeHs T
3A: Cu(l) SRfSe g3 T Cu,S 1 HeHh
I Cu,S 3R Cu,0 | HIW HT SRAHII-
T H1 ®wH W WEEE R S: 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

Reprint 2025-26



244

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. UEE arifeRaTd

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 EH U € T A srfafemanet o
T o BTEgISH i qe fafsman (7.28) | drefkmEd
FARE o T 1 SR o-EE | i gied
T e g8l w' W ff A 2w Ay © fE oasf
e AfAfRad o= T2 el §, Sh—
+2 +4 -2 +2 -2
CaCO; (s) A» cCaO(s) +

3. Taxemus srfrferamd
forenma erfufsaneti o <ifies o oA (A W)
TR Y o A (A ) g fereenfud g W )
T TH YR YR TR S -
X +YZ > XZ +Y
foreom affRaTd @ TR # S §- Ui
foreermas qen s1erg forzermam|
(21) urg feremo ; Aife & T g T ug @
e arereen o fereenfud o Wepdl 81 @ 7.2.1 &
ST BH 39 YRR 1 STFARRATST 1 31229 T
<ok 21 w1 Toreeno erffepanal o1 SuEm 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 9ft H oTuerge o STdfud ¢ Wt oTdel
IS Y= ¢, TR el Treehrem-arvan 3raferd
oTq 1 o | At 2l
(&) 21 fargmum : sturg favemd  sToeRITeE
sifafranstt ¥ Blsger fowemmd, siofisH fazemds
e getw erfufsrand wfter €

off &R #TqT 9o o &R I ¥y (Ca, Sr a1
Ba) g% fgwe €, Wi ida Sl 9 BESSH @
fargeaa =t 3t B

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 31 e1gett g off Scwfed e €, S e
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
Gfera urqaeti o fore Seuam Bl 81 fieer (Ag), Tiee
(Au) TS o1, S Yepfd & Wiha oToen § g i
T, TESRE o 9 ot fiFan T8 et 2

e 7.2.1 ° ¥4 T€ W H g ¢ f o
(Zn), HR (Cu) T TIER (Ag) =13t HT el
M & Ygfa 3T STU=Eesh  fehameieral-shA
Zn > Cu > Ag <¥Iidl 21 &gefl & G eieHl 1
Gfererar Soft e S 1 31ed Wroft & 179 ot o
T ¥ SEIEH d% e WM W 3 awl i
afferdfiehRer ferarefierar ferferer gidt St 21 g@eht aref
g g3 T W@y gt @i © fop @re foerem @
FANEE, AHES A EEEe EA fowenfud
Tohdl 1 oI | TS Y Wi sa eifeen @
o o' a1 ¥ fohan ¥eh 399 Aferdtem fazenfaa X
T 2

+1-2 0 +1-1 0
2 H,O () + 2F, () — 4HF(aq) + O,(g)  (7.40)
Tt HROT € R FARA, S qen ST
T gR1 e etfufsrand | : St faeem
¥ gfeqd 76 w1 21 T 3R TGS qA SRS
STl &I 3ok Seid faeradl ¥ FARH 36 TER

faenfia T Hed! ©—

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

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

Cl, (g) +2KI (aq) > 2KCl(aq) + I, (s) (7.42)
Br, 91 1, & TiA 91 CCl, | foeta gH =
FHRO AH foIera o T g A § Tg=H 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)

(7.41a)

245

0 -1 -1 0
ClL (9) + 21 (aq) — 2Cl (aq) + 1L, (s)  (7.42b)
TANETEN B Br- @ I- &1 qdeor-fafy, e
yeferd A ‘T T (Layer test) €, 1 3R
srfaferand 7.41 qen 7.42 €| T€ TG SR TEl
B o 3t YR fooem | o eTeeEe S &
oo T Hhdt B
0 -1 -1 [0}
Br, () +2I (aq) > 2Br (aq) + 1, (s) (7.43)
SoitoH foemmm w1 stfufswane w1 SiEifie
AN Bl B1 BegEl W BelsH i Wifid o ferg
HAfereferTor fafer w1 sraeaehar gt €, fo Frefafea
sAfufF ¥ <3l 2—
2X o X, + 2 (7.44)
TET X oS dwd i YERE i ¢ T
TEEfTER @eHl - Cl, Br a9 I- i Siiedighd &
o fou wiferemel YRR wRiia Suasy 8, W
F oI F, " S5 o fog g ot Tamie qiem 99
TE B F ¥ F, W< i b fow shae faeq-eraees
BN SRRl B U oA ©, g stemE e
3T TAFT FH|
4, raETUTa Srfrferamd
AN ATl fav yhR 1 o=
sAfafpard &) sromgue sfafea & @ #1 T
SR ST Weh W9 3fdiha qul AI=Ia
Bl 81 STHHAEA Afufma § wied qwe w1
T HH W HH A SARIHTO] SHTEATT e HT Fehell
21 foramiier v & 9% qa weafus SR
e | BT © 91 THEe qiad § 39 el Wi
Fead qe et SfierdieRtr sraed W el 2l
TESISH TAIES &1 e U URfEd 3SR €,
el SRS deel o1 STEHA il ¢
+1 -1 +1-2 [0}
2H,0, (aq) — 2H,0() + O,(g) (7.45)
el WieTEs 1 o, S -1 e ¥ €,
O, W Y[ 3fereel ¥ qel H,0 H -2 37aee ¥ giefda
B S ©
TRTEH R, TehY U1 FAR 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) A
esll i eI hich TR e sl €1 T8
TAMT TRt BN foh S qen SAEE gr a8t Yehfd
¥ et €, S Sl g stfufwar 7.48 ® wef¥
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 weEtE R fe@ren e e sHeRr snveE S
T ¥, FifE o 99 T fF wqeiiy weifue fagg
O T BH oF HRUT AICHS STRITh0 STaEe
TRFeTd & HX TRl

TR qqd g g TR Tl B wgeid
STEATIIA Y et <1 Hehll|

3ETEITT 7.5

T W i @ i s Yot el
<9It 3R =2

ClO", ClO,, CIO; T ClO,

39 |t wfeis 1 erfafwad off fafew, st
STEHIIAH S B

&

FARA o S SATedlsSH Tl H ClO,
ST el <!, FAifoh S SAferdiaArH H
FALA STIA IoAR SATFARIOT T +7 |
Sufterd 1 99 i ST 1 STEHAAA

sAfafrand 39 TR -

+1 =l <
3C10° - 2CI +ClO;

+3 -1 +5
6Clo, hv cr + 2cl10;

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

R IE I CRIE

3ISTEITT 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) +

NOj; (aq)+H,0(1)

&1

srfafman ‘o’ 1 Aifier i SeES al
o GASH GRSl §1 98w SAfufsman s
IR B AR ‘@ | o Eee e
A euufed e @1 gl 3@ erfufwen w6
e Joft o offehd hed €1 eafafeman ‘v’ |
S H IUfrd BRgeH 1 faXurmH eRgEs
A §N BIH o Horea®y SEEESSH 19 sdl
31 gHfor 3 forem stfuferan’ wred <1 siffwen
“F' 4 NO, (+4 3T9ET) & NO, (+3 7T
e NO; (+5 31awen) ® STEHMuH el 2l
zafey I8 SAfAfsha ST9MeA  STa=ET=E
FAfuferan 21

ISR 7.7

Frefafea sfafwad e <01 9 =1 Bl 872
Pb,0, + 8HCI — 3PbCl, + Cl, + 4H,O
Pb,0, +4HNO; —> 2Pb(NOy), + PbO, + 2H,0

&
&g ¥ Pb,0,,2 HiA PbO @l 1 Al PbO,

H1 TEHHWIEG fAgo 21 Pbo, § T I
SATFARTT STEET +4 ¥, S PbO | oS i
TR} STRAHI ST +2 T PbO, TH TR
SeRfiSe (erdienur o &9 H) i it Afafsman
Y Hehdl &1 AT HCl o FANES S &l
FANH o SAferdiehd T Wehal 81 81 I8 i M
o A =ifeq o PbO T & SieEs Bl
ESIGLCIR I ERI
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Pb;0, + 8HCI — 3PbCl, + Cl, + 4H,0 Jfh HNO, T¥ T SHaRiR §, 3Td: PbO,
1 A H e B FHRd €S- Jo1 HNO, & <1 B el sTet-&m 1fifmer &
?;‘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,0y (el AHA # SFERU-GEN 16/3 €) 99 Na,S,0, (S Few
® SFET-EEn 5/2 7)1

e W ga g fF fees afediww-gen wied w2, e seee w1 SRR i e
T | e § s e seen Ufid fhT W ® T %1 e -gens 1 sled § a6
TEel § 90 B ¢ R 9% a@, Fee e SEe see B R, S-a s sewen § 3ufem
21 C,0,, Bry0, @1 S,00 wieie #t gl # fefafag aRfefml fed &

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

¥ 0 42
0=C=C*=C=0

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

S,0F (37 9MARe) F TEA - 0—S—S—S“—S—0

vos vl & aufed T SH o o o wHmE ot e sEen quia 8 9 %y
B & 6 C0, % § w42 S doen § e e v e o § ¥ o e eid wen
4/3 %) E ¥ fRR S T FEA D SARRO-FE 42 T 9 A wEH & Y € S §ER Broo, ¥
M ol I TR SIMHA wT SN e +6 € A1 d9 ot S W] F1 SHAR e +4 2|
T R fR e gEn 16/3 g ¥ R 8 T YER 9 wivie S,0; # fRN Al <Hi Aot +5 e
R AN d9 9 I YW WA G 9 B UR Wewt W] i e -gen @ sfed 5/2 @,
ol ad § s ol TN i S-S FAY: +5,0,0 41 +5 R

T YR g TE Y e §Ed € b FeTonh S Sl i BH GEMRl § ol Wiy qu aredrenal
BT W G W & AT A 21 3k afafed s off o fE fvm q@ ® faeen st
g fe@, @ w6 g o WU R A chad ofed el ol ¥ ard H 39 e favw § w9
sfeds Ui S st § (S ded T G TR S @At @)1 Fe,0,, Mn,0,, Pb0, T8 ¥4 W
At € 9 fag awEs € Ay ug A frers s B £l 0, T 0 ¥ ot faeors s
SR T S T T FE: 4% T -l R

Reprint 2025-26



248

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 srfufspaneti skt wiifa stferdierTor-To=re stfafmansii
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 stfadfm-gen |
e &1 @I 2l
g 3 : Y TLAY] 1 R 3TU]/ ST hi ST I0T-
e ® gfg a1 g/ i T sl Afg s e
q 2, a1 SUgE W& | U HifST, qIfh F IHE Bl
wTd (afE aeht o foh J a=red e @ @ € qen
T ¢ i T 2 W 2 A1 faeihd: 8 @R,
a gufeT 5 $9 T F9 Tgdg B A1 @ ATHReh!
T 3Rl o T H Ffe T A SAfiR-TEA s
R § Freffa et 1 T )
Ug 4 : I8 off Hfv=a e o T 9 sifufepen sefia
Teqd § B R, 9 HY A OH- 319 SUge T W
Sfeu, qfeh A TeRRa] TN ITUTRT T ol STERT SR
BN Afg stfufsan el wream | wo= it ©, o HY
STEA 1 YA HIfST) afE &rid wead 81, @ OH-
3T T IYANT e
g 5 : AR A1 IRl H -39 SHghT, HTh
Y M SR TEISH WS i & T THE JHET|
3T SRS oF TRATIST ki & Fi ot S Hifsu)
I el den 3SRl H (A AR)  SATRASH
AR 1 TN UH GHMA T, df R Ggferd
A== S <t €

3N, 0 FS SIER0N i Fe=dl ¥ 3 UGI h!
TuEmi—

R IE I CRIE

IR 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
sAffsran fafam)
W O
g 1 : Sfafke 1 @i I FRR B
Cr,0. (aq) + SO,” (aq) — Cr’'(aq) + SO.~
(aq)
TS 2 : CrUd S &l Arfisho-gea fafau—
+6 +4— 3+ +6—
CrZO?_ (aq) + SO? (aq) = Cr (aq) + SOi_
(aq)
Ig 39 9 K1 GOk © [ SEHES A
ATeReTehNeh el HehIge SME AT=Eh

g 3 : edww-genst it 9fg K g a5t
TUAT FHIfT 1 T Th FHH FAEL—

U5 2 9 BH <@ Tehd © foh HIfHTT IR Gou
1 ATl g@ § qREde g2 2| hitHan
1 SRR T&A +6 W +3 T qREfdd el 2l
srfafsran ® <€ SR Sifeem &t iR ge
T +3 1 T 7 T G 1 AR F&
+4 9 +6 o uREfid 81 S 21 S AR TeHL hi
ARt T | +2 i gfg g @1 9fg ek
B I Th THM s°H o fol <€ TR shifia™
A o TgE He 2 fafa 3k gethe e
& gHE g 3 fafau) s gt & 3Hf
3R RATISA hi & Ffeld HIfeT| 36 YR
T U FW © —

+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 Afuferan e qean § 9= =
T © q1 AR Y Tk T Tl ¢, 3afen
A SEY Th THE s°H o fau I8 AR
20H A Sifgu—
2MnO, (aq) + Br (aq) > 2MnO,(s) +
BrO;(aq) + 20H (aq)
UE 5 : 3d | oA THST ST TUMET it
qq WE AR IUGSH & § SA-AuST (A
T H,0 317) i Siifet, fed dgfea sTo=—im==
sifafsran o =1 ST
2MnO,(aq) + Br (aq) + H,O(l) » 2MnO,(s)
+ BrO; (aq) + 20H (aq)

(@) 3rg-atfiaferar fafya
zg fafy g <A stg-sifafsransti w1 SterT-stem
Taferd & € 921 9% H Al i SigeRt Hdferd
sifaferan o % B

OF <ifse f6 B9 Fe2* 39 W Fed* oA o
TEHMS IMPHE  (Cr,0)* §W o7dd mreAm
ARt it wo= we €, fEd cr,o*
A T Cre* P W UFEA Bl 21 3§k oI
7y frafafed #ed 3@ -

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)
AUEIE 3TE ¢ Cr .05 (aq) »> Cr (aq) (7.52)

Ug 3 : Y& 3Tg-oifuferan o O den HH Ifafea
gt AN w1 Ggfad wifeal org-sifafsmar o
sifafed Teemogstl i dqferd & o fag Crs &t 2
T TN Hd | SR 27g - AR Fe T H
fau weel & Tgferd 2
Cr,0. (ag) — 2 Cr’'(aq) (7.53)
g 4 : 3T WieEm | U gHaTelt 3Tg - ifafwan
H O T % Her o flt H,O 9¢1 H W] o
Hqer o faq H Sifsul 39 &R 86 fefatea
srfufsran fierdt 38—
Cr,0; (aq) + 14H" (aq) — 2 Cr’ ' (aq) + 7H,O (1)
(7.54)
g 5 : Ag-srfafsmet H swanh & Hgem & fau
ToleR Sifgu) S org-arfufsmanell o selwel i
G Uk Sl W o T STevehdigaR R T b A
THI 1 ST T W IO HIFT| STE H Ggferd
FTd U SATFHIHT I @R 39 JHR forad T
Fe” (aq) — Fe® (aq) +e (7.55)
3@ SIU=IH G-k &+ a6 3R 12 ==
A 7, 6 T WIS A T
Cr2072_ (aq) + 14H" (aq) + 6e — 2Cr3+(aq] +
7H,0 () (7.56)
A 3Tg-Afafohanstl W SRl &1 W@ 99 I e
o fau sttt eTg-sifafswan &t 6 o oM &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 : Hoafud &ty f& THRwr o SEE 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

gRF wem W oifufeh i ued @ S UHR
Tferd wife, S ot Wi | hid €1 W’ |
THIHTOT o AT SR H S 1 W@ o & OH-
Sirg EfSQ) STl HY o1 OH- WHiehiol T S T &,
&1 I ! g H,0 fa@ Gl

R IE I CRIE

MnO, (aq) + 4H" (aq) + 40H (aq) —
MnO, (s) + 2 H,O(l) + 40H (aq)
H' 3T¥A de OH 3T & 41 %l H,0 | s&er
T gROTH FHRIOT 59 -
MnOy; (aq) + 2H,O () > MnOs, (s) +4 OH (aq)
Ug 5 : 39 U H BH I SAg-srrafmAen H
I HT T I T fafr g7 w2
21 (aq) > I, (s) + 2e
MnO,(aq) + 2H,0(1) + 3e” — MnOy(s)

+40H (aq)
AR B TS UEH GHA o M o fag

3ISTEIUT 7.10
WHTHE (VII) PF a9 e o SeEs
dqEE, 1 ofvass A 1, 9o His (V)
HFEE (MnO,) ¥ SHodidd w1 gl
ST AR Rl TAH ael Hfer STt
sAfaferan fafau)
&
g 1 : Tecd €H erel GHiehl foad g
MnO, (aq) +I' (aq) — MnOy(s) + I(s)
ug 2 : § arg-Afamad T YN B

-1 0
SR STg-fufehal I'aq) — L (s)

P +4

TTFIA G-3RI MnO,(aq) — MnO,(s)
g 3 : SRR - fafhan | [ 9] 1
T HH R g foed 2-
2I' (aq) > L (s)
U 4 : O W] o Fqe o T g9 Iu=E
stfuferan § <€ SR 2 -39 Sied o
MnO, (aq) - MnO, (s) + 2 H,O (1)
H 719 % §qe o forg 3w a1 8k 9R H
P g < 2
MnO, (aq) + 4 H' (ag) > MnO,(s) + 2H,0 (1)
iifer srfaferan et @eam o et 8, safa
4H" o foTT THIeRYoT o 3HT 3R 9 40H SIS
[ R

SRR TG-ATRAT I 3 T qAT AT=IA
a1g-arfufsman =t 2 9 o HW 2l
61 (aq) — 31, (s) + 6e
2 MnO, (aqg) + 4H,0 () +6¢ — 2MnO,(s)
+ 80H" (aq)
g 6 : I TG AAfHaeT i g <Al AR
% SolERl & (O F W I8 GHE I
BT 8
61 (aq) + 2MnO,(aq) + 4H,0O(l) — 3ly(s) +
2MnO,(s) +8 OH (aq)
ug 7 : oifa" g swiar © fo qE o %
AT 1 HEAT T ST hi 3t o FHHT
Tferd B
7.3.3 AU Affshams w amenia
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 WM SHaRd ol g1 8, dl
99 AAfIg W B €1 MnO; STEA 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 MuR ST &1 =E & WY Teq

el T A qA AASH I AETHS AF 9 fow

arfferan €, S eTo=ET= Afufsan ot 2

I(aq) + 2 S,0; (aq)—2I (aq) + S,0,> (aq)  (7.60)
72l 1, 91 ¥ sfaer 8, KI % faee o K, &
w9 o faera 2
feg w W TR TEEEl WA &1 99
wrfEfhd T € E
7.3.4 JAMRATeRTUT ITHAIUT skl HHTY
ST fae=m1 ¥ o9 78 9 T 2 % SuEE
faferl o1 forerra TEaER 2iar 7@ 21 foshre &1 98
A 1t ST 21 arEdel W S THT Ul ek ST
ygfa i sifaferen # W T (e =@ ifeR) R
TR 3R T S H B9 o B9 H qe SI=ad
TSfd 1 SO SE-gig o ®9 H @1 @ ol

7.4 ATAUST TTAThaATd aem
TAGEIS UehH

7fg fsTeh 1 B HT HIR Tothe & faaa ¥ gard, ot
arfaferan (7.15) o SITER ETa w4 K@ < 21 5|
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 ethe Hict Srerd € a0 ek 5 5

o1 Uil 59 STerd €1 TRt oft sfteht o whig off srfufman

&l it qen <Al SRl ® o1g IR STk A9 & S

o IS W Teh & THEA oh SToea AR eferdisha

T Tk T SURERd BId &1 A SToa qe e

TG - Afferanat o Sufterd S =1 Sl €1 et

e Tq=r rfafemaneti § rT of @ usref o e

oIl STI=TaId TEdl i Ueh @1 Iureerfa o efem |

1 TR i 2

g AlFHiPd WEY hi AUAId WEY 9 Th

et T a1 TR {1 gR YR R S@iar W E,

S TGS (SH-SIE/E) 1 S 21 I ok

fau, 5@ w@m § < W FE H zZn®/Zn q

Cu®'/Cu §RI <= T 1 SHT W SR Ty i

AU T@EY ¥ s fo@n Wi g1 ot B9 hiw

Hehe He aTel s i foTeh Fothe =idt arel sl

& T Wl © (e 7.3)1 S iR o el 6

TEU-Hq g Sed ¢ (V-9 U SFf # TH

it €, T wefem wiEe a1 smifem 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 ok STRTHA R e
Jefed Bt 81 B9 S € foh shiw 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 Tl o &9 H 9o Sl g9 o ®9 § Sufeerd €: 79 qe1 31 1 g qel s g s9ien e

SAffshan (ATafihd WEI +ne” — AIAHd TEI) 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 — 2Cl 1.36

Cr,0,> + 14H" + 6e~ — 2Cr®" + 7H,0O 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 — Fe?* 0.77

0O,(g) + 2H* + 2e- — H,0, 0.68

B L(s) + 2 3> 2T B 0.54
& Cu' + e > Cul(s) E 0.52
: Cu?* + 2e- —> Cul(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
Cr3t + Ser —> Cr(s) -0.74

Zn? "+ 2¢e" —> 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 3t 7% € fF Yo g HY/H, %1 o o T9d STTEEe 8
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 AFE ToeRIe fava 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

253

F1 ufersk w9 1 AT B1 E° oF UM B I
ad ¢ fF T W HY/H, BT g § sfusw
SIfeRAeTell STq=meeh 81 e E° 1 31ef T ¢ o
H*/H, & qo § Tk 90 0=es ¢ OME
ToRrE fawe sgd mewyol 21 39 e wgd o Tl
ST SR o faerdt €1 e g g oS
sAfufmaetl (sv=em sfufea) & oFE oS
fawa @& @M dfees 7.1 § KU g € goeRE

safafsmranet den el & R § oIR) i fawar | a1y
STt el | T_il

HRTIT
SAfaferaesti 1 U Hequl ot stqerE st €, oy siferiteRtuT de STUeEE Y- B T
TH U8 U i YR 1 HeheurTd &R 9 & ¢ §—Terufaftad (Classical), SeieRieh qel SAeriehio-He&|
T HhCUAIST o YR W SFHRT, Y=o, AR ( MeRdiee ) qen = (feae) =i
FOE T E| WA i ok Sfaid st o-gEA 1 i o v @1 A <Al sifaRieRtuT-HEAT qe
AT g Tafrat sro=ai=a stfafswansti o gt foae o Swantt 21 sroeem=s sttt &
oI Tt o fafer feman e 0T, erasre, fawemes qen st Reted g 9o Soiaeis Wehd &1
SR Sl TEd TR T B ISt rfufmaneti w1 o sifufwanet qon Wall o teFER W AT

STAFANT B R

A

71 Tr=fafas wivis o yds @ifea T &1 S-S &1 AR sifse—

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

(¥) Cao, (7) NaBH,

(®) H,S,0,

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

(¥) KAI(S0,),.12 H,0

2=2

72 Trefafed Dfier & WEifrd qwl o1 s o-He 91 § 991 39 YRumH S 379 Y uw

W &7

(%) KI; (@) H,S5,04 () Fe,O0, (%) CH;CH,OH (¥) CH, COOH
73 TreAfafed sfafwmet o sroe=m sfatmaet o v 9 ifae wiftd 3 w1 5aE

(%) CuO(s) + H,(g) — Cu(s) + H,0(g)

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

() 2K(s) + F,lg — 2K'F (s)

(¥) 4 NH,(g) +5 O,(g) - 4NO(g) + 6H,0(g)
74 TIHRA 9% 9 Afafwar w78 qREdT andt

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

30 AR o1 STo=ET=E ity Tt ity

7.5 H,SO,, Cr,0” @ NO; ¥ T, SHIfHaH Tl EeIs i STFhvl-THE s UM HifsTu)
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 STI=ET=d SafRaes (%) qon (@) o = &1 fafy gemu)

AgF, T SfeeR ik €1 afE 78 o7 Y, @ 9% At T 1 Afermel Seriiewre # it

w1 H B F?

‘57 off Tk SfleRTeRIR T STTEEe b Wi AT T i S €, el STuEEh o ST

o TaR SffeRdTeRToT STereen o1 2Aifieh qen Aferiieheh oh ST § Seeay SAferiiehTo] afareel

1 FifieR a1 17 39 gaed i St A Ssrer 3 if)

T U0 1 TRl i ohd THSTU?

() Tl e weferm wHTe qen el wefiem wHTe g € siedRr &1 R
ff et @ gk I A o foIY T9 Uoshieiosh WREH WHTHE T WA
iR o &9 § Fl w0 &2 79 Afafpa ok fau wqfer sToeETEa gHior
sl

(@) FARESTH wETR Al | A% Torgfier o7t Se R g died 74 areft HCl 7
T Bt €, W ARk fagor | s sufted @, A g S Y ol 9Ty e gl
g,

frfafaa sifafwaet ¥ iedisa, i, iaiisRs qon = s 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()

(71) HCHO (1) + 2 Cu”’(ag) + 5 OH (ag) — Cu,O(s) + HCOO (aq) + 3H,0()

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

(¥) Pb(s) + PbO,(s) + 2H,S0,(aq) — 2PbSO,(s) + 2H,0(])

frfafea sfafsransti o T 21 STu=me oedethe, STESH T SiHF § STe-3Te TR

T srfufsman =1 i 272

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)
() 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 sTfafwansti @ Ag* dam Cu® & =FeeR & fawg # frend femfam)
T ToR Ty g Frefetad Yot sfafHEe i s HRT —
(%) MnO, (aq) +I (ag) > MnO, (s) + L,(s) (&a wezm)
(@) MnO, (ag) + SO, (g) - Mn”" (aq) + HSO, (aq)(T=ita Heam)
(7)) H,0, (aq) + Fe*" (aq) - Fe’ (aq) + H,0 () (Tl Hreaw)
() Cr,07+ SO,g — Cr’ (aq) +SO,” (aq) (r<fg mream)
frefafaa sifafsranetl o SO *1 oA SoeeH ad s -gen fafy (s
HqreAm W) G Gferd HISTT qe T SAaiehior 3R STI=Eshl i UEwH shifeu—
(F) 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 arfafwan 9 o #H o ger 9 # Fehd e
(CN),(g) + 20H (aq) — CN (aq) + CNO (aq) + H,0()
Mn? 3T faee # STeerdt a1 € 9o ST 57 Mn2*, MnO, iR H' 3T <1 81
39 Afaforan o fou wgfaa st aeet fafan—
Cs, Ne, I, 9o F ¥ U9 T &1 989 &if9Q, S
(F) ohael ROTCHeh TR0l STereel Y il
(@) ol YA STRAHT0 STeeel YEf¥ i 2
() RUTHE A IR S SR e Ta el 2
(F) 7 FRUMHE 3R T & s TR0 T Jai¥a e 2l
S o YIGH § FARH I WAN W o Sl 1 FAR i AfUehdl e el 2
TehISEAFAES U e Hich 39 SAfehal &l X a1 Sl 81 il W eF o 39
ST=ET= qRerd o fag dqfea aeR fafau)
0 IEIh H <t ME STad ARelt F gerar ¥ frefafed e o 3w fifse—
(%) dfad stergetl & 919 SART, S STEEUEA i ifufwar v w wehdt &)
(@) 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

grult 7.1 # XU U A favel wf WeEd | AAH oy iR F 31 ifveRal o di e
srfufepan Hue 272

(%) Fe® aa1 I(aq)

(@) Ag' a1 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) wifetm seiwEie o WY H,S0, 1 a7 fawem

(%) e geiaEie % W CuCl, 1 sied faeed

frafafaa angsti 1 39k @avl o faeed ¥ o forem s &1 awar & %A | fafee-
Al, Cu, Fe, Mg a1 Zn

= ST T AME el faval oF STHTR W Hqstl il 3okt S@dl STI=Ta &Fdl o %H H
fafau—

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

Hg?/Hg =0.79V

Mg2+/Mg = -2.37V, Cr**/Cr = — 0.74V

IE Treadt T 1 fafa ity foad fefeafea sifafwan g 2—

Zn(s) + 2Ag*(aq) — Zn**(aq) + 2Ag(s)

31d Fdrsy foh—

() HH G SIS BN FERE 7?2

(@) ¥a o foagqum & aesw S 2?2

() 9% Teeie R e arell sifafwand = &2
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