5166CHO8

S fmeS A T o hip dieed Glag B U Jos eSS Ulgx
.éﬂ&nsd}ﬁﬁdsw—&ﬁﬁ)}bdéw

E Wl K UG bV L Pl & A A
(3%4/5& ety (:’..acgdiuf f:’d/»:. (Dh.«g d/gfl._‘a
J)’JL).{J’_‘L OheY (Redox}%-&ﬁ/]ﬂ!uggc«ﬁgé (ﬁu’!_ba
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Ji LBV 123 (Metallurgical) K)’Cf”d[} Cle
/;!J’iﬂ)}:jf%8lgﬂﬁlﬁc;:¢»'%."bu’!qﬁlu(aﬂvb7w_ugllgc;
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@&G”Jﬁjlg&—,}?u‘gﬁgau@/—d; 8.1
(Classical Idea of Redox Reactions —
Oxidation And Reduction Reactions)

e L&léﬁ'ﬁjﬁ#& /ﬂf L=t § (Oxidation) 5k Uil
u()}?/ Jgﬁzjﬂj!ﬁ U~ (Atmosphere) s} a/'/‘u/{(}lp JJL’;‘IC“J. LS
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(Redox Reactions)

Lolis
S L on Ui Tl ey S5

S d/:«UvL;(Redox))(?—J‘; °
,«“/éuf ueug://{./}bégz: Jl£ e b
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/{J}<(Oxidant)/g){€f¢}:/ °
fd:ﬁ/':é{ L(:Aaﬂb‘lgfg[ReductanL]

WS F s L S Ea e
fu’lﬁ/(;vuﬁ Jr /.J:'/L

L sl J/(J}%)UK){GJ Jbl"gf/ °
fu'f’/d@‘“ll{zrﬁd:;ﬂdgéé

u’:%l S o d/ eIy J—J; °
Jf}{: (Synthesis) <3/l «(Combination)
r(Displacement]flf&; <«(Decomposition)
J@'(Disproportionation)d/ {._/LZ/{
fJ:C/uﬁ

J.Léugmi uyl{,«(ézﬁl u;/gJ“;.ii? °
fu:ﬁ/‘{f:?/)

JL’“"’IK&/J&JE(H)AD,@JJG] °
sf/u;l?/alwdyfanz./

J:Jéd/ (Electrode Process) ff}%’ °
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Uebi ity et oa KL Ly b =
Uk LA J/d/ ‘%”CUV!/ L2 < U/
cJ(LJfJ/’d’c}//fflu‘:-u’(fau;bJ
-c.,v(z,l]! K fel d//u’u,u e
fuu St KT T IS TS
sle U’(ﬁ)/((:’f)’p( (Reduction) Jf@uk‘lu'
o Ls/./u’,/ Nt Lo E G T
—e QU Fed S A
uzJ‘;;/MuCJDJJ;JfJWL.y;UL;/M
2 HgO (s) —— 2Hg () +0,(g) (8.8)
(6’? 6 f’j T (mercuric oxide) fb/LrJ/T..f/):'.//)
2 FeCl, (aq) + H, (g) —2 FeCl, (aq) + 2 HCl(aq)
(8.9)
(CAA16e 5498 (= (Ferric Chloride) X LES2)
CH, =CH, (@ +H, (g - H;C-CH; (@ (8.10)
(&J,,!ﬁd/d?uf@)
2HgCl, (aq) + SnCl, (aq) — Hg,Cl, (s)+SnCl, (aq)
(8.11)

(2L PGSt 2150

(Stannous Chloride) ¥, U1 (8.11) JU
< Gt $uF Ut (Stannic Chloride ) X5 LG §
n e Sum et S A8 St B
d)/?}lfb:.‘?)uz Lo L Jfé Jﬁ;%;l,géfﬁlf
J.lf‘:’,/“& J! L(c". Clsx /;U::c— 2/ étgul,u J ;'J;L»(V"d/yz
WU (Redox) L #0L £ (:’ Ul

8.1 .k
s G U Sy
- d/ﬂd;%}l;fu(gﬁ

() H,S(g+Cl, (g >2HCI(g +S(s)
(i) 3Fe,O, (s) + 8 Al (s) - 9 Fe (s)

+ 4A1,0; (s)
(iii) 2 Na (s) + H, (g) > 2 NaH (s)
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U:’/'/ﬁ"u,? Lla/iﬁ.:‘m;lfé J‘/Uf’@/cn?ﬁ J(~20%)
LA EENS T e ey in S M
/{”‘&&@gf“}g/ﬂ de Ll uéf)}ﬁ(!/yﬁ.uj b

S LeifL

2Mg (s)+ O,(g) —» 2MgO (s) (8.1)
S(s)+ O, (g) > SO, (8.2)

GBS ,/ffg/tfuﬁ (8.2)51 (8.1) = b5
(Methane) uf?: LAS - (3% J L’J‘JT SRS <
-93%J¢d?:ffu‘fufu'f{§-&3nkétf
CH, (g) + 20, (g) — CO,(@+2H,0(1) 8.3)

L $L L FIElniy teadd
S U NS § A UL Lo
LT Uil Ul 6 Pl o S e §
bl L Ku%/i"tcigc,ufn N DT
S e Je gl LJed s U LSJEE
e LU b L Pk
2 H,S(g) + 0,(8 >2S(5)+2H,00) (3.4)

2% 841 8.1 4y by oA U o S Uy LS 8 2%
SRRt SN U?JJWMLL.,W

g lx Jl//lfd)d/ :./».JI u”’fr!

i E A Ly o g o J/
e dnd.wféauu

Mg (s) + F, (g9 — MgF, (s) (8.5)
Mg (s) + Cl, (g) - MgCl, (s) (8.6)
Mg (s) +S (s) - MgS (s) (8.7)

Ll el e Ll 15 (8.7 (8.5) = b
LA 6 L P\ S ons S s bt d U
(SIS F S L predds
2K, [Fe(CN)¢l(aq) + H,O, (aq) — 2K;[Fe(CN)¢l(aq)
+ 2 KOH (aq)

S B e (PSS

kg
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Jlik2e
| v
2Na(s) + Cl,(g) —> 2N4d Cl (s)
I A
JrK 2¢
ULk 2e
| v

2Nal(s) + O, (g) —> (Na'),0”(s)

UK 2¢
JLK 2¢e

| v

2Na(s) + S(s) — (Na'),S” (s)
I A

Jr 2e

oﬁf})/_«g/ga U uyﬂg ,?/,C-’“AL&VT
< J@u&i Kui!}’?luﬁ fm.«grbg CCla S
cuﬁulﬂéd:J@_Jﬂ?gujl}?!ufu%uy;u:!
‘Ut é/wt’n,g]d/gj:@u@’uf(-fﬁrd{g

2 Na(s) » 2 Na‘(g) + 2e

CL(g) + 2¢” — 2Cl'(g)

(Half Reaction) J b 2 c(,a ug e S UL sk
e bbb AT RN 1T bl
‘e L JIEE S b u
2 Na(s) +Cl, (g — 2 Na® CI" (s) or 2 NaCl (s)
u.‘.'u’-‘.:«ub"n.wufq;“a/zfs.14@8.12;&&7
G- W e b SaF e tor JE UL K UL
¢ Pt JEUP KU P e b i U
PSS o S e
Lﬁ/i@lil%&»ﬂflpcﬁ:dl.@}gg';/
Alenl Jul ot &g&ﬁuﬁ?w%ﬁ"f%
én,g"‘d/u&éﬁruﬁ(s.14&8.12);,111&-(;64(/%@3
/::/f):'./ < LL//T’ € (Reducing Agent) &4/ (,{ ;/)b, <
Suigpu sl e 12 e e 291945

wbifitd e b Bl S f S 1S
319 ..g&)‘a % Jl}"u’: ‘fwf@ :u:/!g/”d)(j/
JQ:J}K-(‘L el Scd@/fﬂ‘f Lﬁ'j/"ﬁj’ L}“/.
- 3se JES U e frfr+ dur S5
et ‘ﬁ/f,ﬁ;ﬂa d/n»fd/,é’“ﬁb (i)
J){.‘/‘L Ljn‘ J;;J (Fe;0,) i’»’l/T_Jj}r/j’m-‘g
— én Clbe 1 ‘f‘_'f'f

w L (Electronegativity) w*" é/. 2 (i)
S s d U E S 3y A L
_J"}d/uzufat sle

Al et el Uttt ) SO Y
S 3 S P e E S F

a&@gﬁifdﬁﬁ(fa&@f}u%l 8.2

(Redox Reactions in Terms of
Electron Transfer Reactions)

2Na(s) + Cl,(g) — 2NaCl (s) (8.12)
2Na(s) + O,(g) — Na,O(s) (8.13)
2Na(s) + S(s) — Na,S(s) (8.14)

I E U SO L e 1B U b
G v a Sl <48 Gl AT
S e S LG F Ty A S e
G e Un el et et e
Je Lla uﬁ’;/ 4 (2 d/ el (,i f J (Chemical Bonding)
e GTEUl Gt KT Ee S0E 3
o /u’ (= % / /"’/ u.’f»;’,g (Gl ¢ (Ionic Compounds)
~(Na’), S*(5) 2/ (Na*),0* (s) (Na'CI (s) i nqng
MBS b AUt € T B E191

SES &Pt (8140 8.12)
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(Competitive < Wbl qu’/b_g’&agu 8.2.1
Electron Transfer Reactions)

(Copper a,/”/quLa lfgu?ui’ 8.1 J(’fb;v
..fé’é//h..gb“/ﬁ%..g d/u.«t// quﬁd,&l{d!’LNitrate)
mb],.,,afu%{ L}l.m J/l. u7/4 U}ﬁ’:,fi u’.‘.d"() %T_ué/
ERS ST (P A I N A ST (YL AP %
Zn2t e b2l e b n Al be »( cut S
coT 202 e Fo 0T, G S UFS Ukt
/J%;!L@d/!}@szsc;uﬁdﬁ.ﬁz._mt}”&”
§ ZnSe ¥ bl 4iy &S (Alkaline) SPF L Lyl
_c‘-CJ:lwb’{)V

J}L; d TL (Copper Nitrate) &z /"1‘{ Kl k) &Lm
= JW“UULMUL/AL
Zn(s) + Cu® (ag) —» Zn* (ag) + Culs)  (8.15)

UL KU L & zn A (8.15) S
St 29 /1?,1/,1_9&,«5%/@“& e I
UL L2 5L i rafS il
Wi Eie G St fFSE TL IS
_‘a&(gndfd/d!’/?(ﬁ/’v'lla
e P21 (815 JW

CI7IE 2e
[ B

Zn(s) + Cu®(aq) — Zn*'(aq) +Cu(s)

\_ JrK2e 4T

e
J}L;&..//ML’/?K ?&l’”{
Ao —

:)b&iﬁ:l
oo 2S5 g Olonys 57 Jshomn T 57 86 551 8055 e Sl 8.1 IS
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S vy B LS 6t St
g E S bl gl S

KU DI LIS e

D (U2 5L EIES g
(Acceptor) /K Us 8 (UIEDN LA s Luimt (S bepun S5
(Donor)f}‘g(uj'f'g')uﬁg'iwa‘&yﬁ

8.2k~
(SIS
Gt # {12 Nals) + Hy(@ — 2 NaH (9)
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¢

S

ETET L s it Kt S50 i
C b 6, 4L NatH () & e
e o SOt S UL Uiea
2Na(s) - 2Na'(g + 2e

e Jl;..iljl/uu!

H, (@) +2¢ — 2H (g

e LIS s IS Lnd:.)“i !
e Graf S Esrulg Se bbb T
deif 7SI L 1-d 78 Py

=Bl

S —
¢
d/Cu cu i AT
e tenGutf
Cuy4Zn
‘Lt‘lgng’
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CIrIE 2e
[ o

Co(s) + Ni*(agg —— Co*(aq) + Ni(s)

\— Jr62e I |
(8.17)
21 Ni%*(aq) J/LL L= b/:dtffuﬁ Uildell
e JI-t 20 F L S i U s Co? (aq)
< M| (§ < 131 [Co(s) and Ni** (aq)] e bl ¥.o @1y
-~ C]’ v [Co?** (ag) and Ni (s)]

B by Ut URE U K STl
J/LL &/‘{f&j%k{ui;u‘a CUasl JLGA& by
SurTE o L es gt U 2 S e i LA
L@JA;/?;Q% Sl &S e
L L& S (Strength) 6 SusE A e
Lo g&lleiolk alugiS
e el ut}g!é L/?K:.f)faa ()”‘J.fqaj.u’
ek WL Uil - U b b
ﬂ-Zn > Cu > Agic C}J!%/"]d/uk?ué S
Gl LI e bl Ul ol S e G168
A (j!;‘.‘.'/é/& (Metal Activity Series) AL
Jﬁ;_di uj’.l.p t.» "7 (Electrochemical Series)
FL AP Leeiod LuiHupsd Uil
(Galvenic F'+2 o /4ol Ut L (Cell
prdl KJW O e bl dl:{uﬁ St 1 cells)
L Q/AW}J Kuku!uﬁmu».j_uj v

by
uﬁd)g&,f/tul’
/"ifd/{(&n Q3 -

Loy &l{‘/}

:«lﬁl@«(ﬁdjf

ilele JJIL L b (8.15) = bils T
ine L 62 T Lad i g £ a6 §
JL; d{/‘.uj{ ilfﬁfd/{l{ &l@)u’: JFL Sulphate)
J//?JLIJJKHQSL o~ Jﬁul s u:féuﬁm e
z:}gdiﬁfJUkTCuQ‘LL/(Lg, uéo’lf{(CuS)i/L&lﬂ
S WAS TP RN S (S
SUES cur Fh e ebuGen i Se
(8.15) JWS Ut 25 o1 25, = w-[}wufuw
il el A B L el el d L
- [5’!}/‘

B los 62 S E TSSO F D2 T
Ej ) J &Y Kd}l; (Silver Nitrate) &z /"‘/ltuj" Lt o~
S IE -G L sa fL L
Lk g [ = JJ.’.Q.JU;:T Ccu?* ai_u'Z: Jb’“
e bl
CI7IE 2€

[ _i

Cu(s) + 2Ag’ (aqg) — Cu®(aq) + 2Ag(s)
\— JrK2e —T
(8.16)
Ag*(aq) sl én){ﬂﬂ Cu*(aq) d/ Cul(s) Ulz
sl Cu?*(aq) = 2L Ui o doe S 7 Age)
< FisnsliL Agls)
Lbé_n/? é/ddﬁ&f‘“gﬁ/ﬁ)L/&b}:éj’_!’
i Siorne b J02 Ul - S KW

el b
e bnlolge
Ay K
< nl

{4

o 1SS g O3 S gl 0T 57 g 80 sk ST e S 2l 18,2 Ko
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3 Kf:‘ubﬁg!f‘a S la:/ca}l.fa}:,
u)?/é,uzédf{uw% el L Lo
sl L b S P, SE2 ot Eloy U
- t’/&l/u .J}d/
..g J /" o’( (Oxidation Number) s4 d):é
£ b‘/;: Gy (Oxidation State):)lpd/;-{é 9 J//
(BUIze dnd QoL er [ UsabelS
4/)J“(:ul/i?lutxk S s L s JE
-g.ﬁgﬁu’:-/‘?(j)é/.up
T ST 5 2 g Lol
u/’/'v‘”-‘a Fhinbtd L < Luf
K&)Jﬁg‘&:b@ KujﬁGQLLL/’T’)J"A)ﬁd){éK/’}
Y- L’j:T/.)l/ug ﬁl/l)cu}, ;JZ:/O’VQ/';L‘L
6L A5 9 s Nay$,0,/Cr,07 et Lk
ot bl oLt GuF L sl L 2 o GuF
Y ) [S/PPRYY P Rp P {2y dg"{(‘
sl
}‘mdg%fiwgﬁufcﬂbﬁ"’/ﬂ;m’:ui‘/v -1
Na ¢S, P, <0, CL, <0, S fbd Ul tw
< /ﬁwuﬁgﬁ’:g o U AleMg
Z//,‘?Z— Q’Tuﬁ d/{("{u: um’J»”"Q ﬁl ..g 2 2
« +1 14 u’){?b/u:TNa* “i V- ey
07 16T Cl e +3 6 TFetre +261/ TMg2*
(AlkaliF s $E PP e\ il oods26 T
Us e fd;g(’b’"ul < +1 4 d)“/ﬁg Metals)
—e 4204 d,«“f € (Alkaline Earth Metals)
-9+3}ﬁd/{6uﬁav//(ﬁ’%ll{(5:ﬁ:l
/?Ul{{,gg_(‘_—2)ﬁd)gﬁgug"(7uﬁo@///“wp -3
"/JQ c«/}‘&z{-q’? &La &l; Jzﬂé@! d/(:’»
Iz gjﬁ' (Super Oxides)f/lrf”/?/m (Peroxides)

GEEFTRE R ey e On
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(Oxidation Number)s s d):j 8.3

fouﬁ?ﬂJz@J&QL/)Qlivéﬁffﬁfui’g
e Lo Je il
2H,(g) + O, (8) — 2H,O (1) (8.18)

LS G E PR G e ol K3 f L
c‘évguiHZo‘;:le(}‘)&,«ﬁug@Huﬁmgﬁ
= 2o LU0, 10 sl b 3PS M
e tbV Py b 3Ad el 5Lt m,0
JfJJHZ@x/;uc_erﬁu}olJ/oLHf
Lu‘“{u’»’ffl/mug adrd’f(,(o sle
£L/Ub//))’/o)b;l/}lad}]d/ulw’p(@/la
aniomz,md"té ul,-@&»ém;!(i
(Electron Shift) ._,wuvam.v LJWJ’ZUM!
we VA 2d L (818 el -uf £
._{/"u.‘.' L’f“% CW&MJQ @&QL/»U!L%
-ujLnJlﬁ;«L«f/;ﬁj

2%7&@»6}:&!6/@&@'
H,(g) + CL(g) — 2HCI(g) (8.19)

3/
CH,(g) + 4CL,(g) - CCl,(I) + 4HCl(g) (8.20)

JU?J.’.@’J;;U//Q«J/(\.{/“J: S b &yfu
o)gjugrééézot)b'd/wu%iuﬁulc‘.&n
(Oxidation 4 d/»fu” J>c. U?Ll/ dﬂ)&f
VS P 2t e &P bl UUE16 Number)

J"(Ju/ai/(!d”(}/m/;ﬂd/d/ﬂ/..ffat'

o109 (820t 8. 18)ubL/(/M£Jv-¢ dr&”
gt e L L ot S

0 0 +1 -2

2H,(g) + O,(g) > 2H,0 () (8.21)
(6] (0] +1-1
H, (g) + Cl,(g) - 2HCI(g) (8.22)

—4+1 0 +4 -1 +1-1
CH,(g) + 4Cl,(g) > 4CCl,() + 4HCl(g) (8.23)
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c«lﬁb@{é.d;
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S (e F b e
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L e ‘f:fl’u} L30Tl sy :u:/yg,‘a
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- P :‘;"') ! d):f y Ul ?c(Oxoanions]

Gl A K)md/.fzi/bfrﬁuﬁ L -6
L st 2L Tt LTS e G e 2
Lt G L TGS o § 21661 S
Bt (O G Tedd b Ul Siutn
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e UL L LIPS ISR L
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JK):’G‘&:‘{‘J:« - S 3L e 2k d,y”{d://
-u“fLU-g( uﬂ{ (Oxidants)
;ﬂd/{éé/‘;‘uguﬁi&ndjﬁﬂju JUKT I e Fpv
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2Cu,0(s) + Cu,S(s) — 6Cu(s) + SO, (g)
NI T At YT
L/KJ";}?/)’LL 07//?{{/)55/&{67 T (jn
- d‘//'? K/? 2

S
PRSI G Je ST

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

S ESENS LS E L AL U
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ce ol 1SSy s S UL pind e
S A $aF L U Cu,SeCu,0.4 7
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(Aurous l/l/}gu’/i’“i Jh-< b Lau/uﬁ J.w}/v’
Au() C1¢ (Auric Chloride)41$ 7.5l Chloride)
50 A6 W Au) Ll
ok SF 82T sn(vicl, sisn(cl,:d K usE
LS estt 2 St 2o Gufe ok U
e Fie edyur Freftise Ayt
St F§ namey, - ug,meL L AU -t F
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¢
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SISt & T S
Y

23/ MnO «CuO «Cul <Fe,O, <FeO<T1l,0-HAuCl,

~-MnO,

S

L QoK G L 25 gt s
§,45% Qlos L1 5 20 S e 6 sl ¥
i S oums SuF e

HAuCl, N 324 u’,gf ¥ Au
TLO - 196656 Tl
FeO —> 224 d){é K Fe
Fe,O, — 34 dA{é K Fe
Cul - 1y U//‘..”'{ K Cu
CuO — 214 dxf € cu
MnO — 24 U’A(é § Mn
MnO, — 44 d){é § Mn

e P il ruid U
«Cu(DI Fe, (IO, Fe(INO L0 HAu(ICI,

«Mn(IV)O,<Mn(II)O<Cu(Il)O
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+2 +4 -2
CaCO; (s) -2y

+2 -2
CaOf(s)

+4 -2

+ CO,lg)
(Displacement reactions) <Muslei jla .3
e u"// J( w5l (Displacement Reaction) J 51
(1D T L6 <5 o £ S (1 D) TS
:‘LCC@”U//ztﬁd.’!/J!-‘awL

X +YZ - XZ +Y

3t Qs S5t Qs i Lo P b s
-JU
u,;d/c;«w Vg o~ b/(/ u/( o jla S (a)
Z ;'JU'L;("'_‘L u:;yjl:ﬁ”/:fﬁ‘a G’CL =l §
Qs & Ses G 2Pl 820 e s i)
unuﬁu?w(,{uq@tdb@ugwuﬁdﬁﬁﬁ S
d@"/&?, ‘f.i_‘é &lp d/flpolmgfjbfc; ;‘«L—’//L

it o
+2+6-2 0 0 +2 +6-2
CuSO,(aqg)+Zn(s) —» Cu(s) + ZnSO, (aq) (8.29)
+5 -2 0 0 +2 -2
V,0; (s) + 5Ca (s) &5 2V(s) + 5CaO(s)  (8.30)
+4 -1 0 0 +2 -1
TiCl, () + 2Mg(s) -5 Ti(s)+ 2 MgCly(s) ~ (8.31)
+3 -2 0 +3 -2 0
Cr,04(s) + 2 Al (s) &5 ALO,(s)+ 2Cr(s)  (8.32)

Loelos Ulezlbos d LS5t Ui i)
Lndire LA S Gund A UL b
K=o lle & JL/@/G UI}Q! u’.fé’_L'c'»L = dIs
- 3/5/;@'
S b F S 73 Qs F  Jalas Glia Jas 6 (b)
S5t F T st (et Lt S5t s
e Ji

L los S Z sl (Alkali Metals) UF s S el
Z=| 4 (Ba s/ Sr, Ca) ¢(Alkaline earth metals)
:Zu")lfq:’/u%ufflzc,&gz_ﬁ:ujzgd:;

.:«llb’”ifé.(j“;

(LBlJaqu:fdj; 8.3.1
(Types of Redox Reactions)

(Combination reactions)<Husla (gal>it |1
e (P bt B s e S5 651 L
A+B—->C

S 6npd L nJoFSH I A
@u}wrw-nuﬁ d%’/’,g J/r_ S U BUIA
1 f‘/ Tél)” U’/‘i % «(Combustion Reaction)< k(s
Ll F I P e et &S
JD/JJ'«U,? C;«U'bj}{ﬁj"};‘(jz LMJ’U’:/‘CQ./»
i e

0 0 +4 -2

Cls) + O0,(g 25 CO,g (8.24)
0 0 +2 -3

3Mg(s) + Ny(g) 25> Mg,N,(s) (8.25)

-4+1 0 +4 -2 +1 -2

CH,(g) + 20,(g) A) CO,(g) + 2H,O()

(Decomposition Reactions)<sHelay J,lzﬁ .2
ol SO 25 L eGP
&/{/! [4; - gf':‘a l};uf IZ00s3l e 35| 2 J//..g

:ugu’ft‘fd/au-@é:fu’i_%djumuﬁ&lpd/éﬁg

+1 -2 0 0

2H,0 () A5 2H, (g) + O4(g) (8.26)
+1 -1 0 0

2NaH (s) 25 2Na (s) + Hy(g) (8.27)
+1 +5 -2 +1 -1 0

2KClO; (s) 25 2KCl (s) + 30,(g) (8.28)

JE St el e 1 S (o i,
C)’J’/”% &n Jj(&fé}(u:)ﬁ d}fi Sk
Uk GuEL g St oty U 8.28) S
PP TR ASHIT SIS Iy SNV
St 28 b o en S SSnF S 7SS F

-« VAN 4
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Z Jua ) (" [ (}lp dL (Activity series)
SaF T b by ’)Jz.;uubu* 17.«;/
e KU1 db b f il Pt L
K1y T Ko Sb Ut J#, S S G b s
4&&:4/9 Jo Gl b f s Gl LSusT

e Gt o TS Qe QernTda s

+1-2 0 +1-1 0
2H,0 () + 2F, (g) — 4HF(aq) + O,(g)

/J!Uf}/.rQ“/)K:Lﬂ L/JL»"’I KQ:/}SJ/C"—»?)&:/'

e LA AEIE Y e bl b5l S osyT

LT UET S8y T S U2 JF BT S S
e TUEUE S5 e 70

(8.40)

0 +1-1 +1-1 0
Cl, (g) + 2KBr (aq) —» 2 KCl (aq) + Br, (1) (8.41)
0 +1-1 +1 -1 0

Cl, (g) + 2KI (aq) —» 2 KCl (aq) + I5 (s)

L g o Pt et s r o1, miBr, 5L
G st b B QLT = B U

(8.42)

0 -1 -1 0

Cl, (g) + 2Br™ (aq) — 2CI (aq) + Br, () (8.41a)
0 -1 -1 0

Cl, (g) + 2I' (aq) —» 2CI (aq) + I, (s) (8.42b)

¢t L (Layer Test) 224 (8.42) 41(8.41) = UG

u(c:«?l,: JI’/}!Br‘Ufogffjéu'L u‘.’/’.‘,’:ug}}"pé’—

S S b ST Ul 2
_LUCVU”)/[J”/!»’!U’"J};@/

0 -1 -1 0
Br, () + 21" (aq) > 2Br™ (aq) + Iy(s)

—c by & el ol K b33 3 Sodbr 2 U527

fdgéugééd;/fbugucfwéUI[uj}'}{ft‘
< “Lfgf/;lbuﬁgf“)&% by 605

(8.44)

(8.43)

2X > X, + 2e

290
0 +1-2 +1-2 +1 0
2Na(s) + 2H,0(l) - 2NaOH(aq) + H,(g) (8.33)
0 +1-2 +2 -2+1 0
Caf(s) + 2H,0(l) —» Ca(OH), (aq) + H,(g) (8.34)

d/!ﬁé/'/‘fb;c; T Lo sl (%'vg{:_’ uflﬂv”/,:g JL;"{
Wl [}/!4;, uf/cﬁui’y

0 +1-2 +2 -2 +1 0

Mg(s) + 2H,0() ——Mg(OH),(s)+H,(g)  (8.35)
(0] +1-2 +3 -2 0

2Fe(s) + 3H,0(]) —2— Fe,04(s) + 3H,(g)  (8.36)

Btz gf JESFUL bros U el b St
St Pl e uiE SIS L
Sis 5L Uil Sl e UNIE -t u“"{;,fw
UGS S F e St 2 b g P
Z uj}wf@ = UId -t ﬂf’«‘ d/u;lm g5 uiﬂ J/}l
st e St

0] +1 -1 +2 -1 o

Zn(s) + 2HCl(aq) — ZnCl, (aq) + H, (g) (8.37)
0 +1 -1 +2 -1 (0]
Mg (s) + 2HCI (aq) > MgCl,(aq) + Hy(g)  (8.38)
0 +1-1 +2-1 0
Fe(s) + 2HCl(aq) — FeCl,(aq) + H,(g) (8.39)

/guﬁiﬁul’géw:uﬂf(s.sgt“s.?)?)gub?
=M § Uil (Ul S lwen L LS
&n JG/ =g /" d/ & Z ﬂ// d@/f@ (Reactivity)
sl T _./“icﬁFec«W{,:g Jlﬂ”[c; b./f:?r‘a
- L}n/:c; qé&Mgc«w.{,’g Snslie o
2 dedlt e Lag12f s SO en
I f:_ yo7 J}K}/)L ((Au) bl (Ag) G4
LA
/?Kr(Zn)Jt/J,J/Q?%/éjd‘%ﬁuﬁ&Zldg
1l ek D U s (5% c(ag) A l (Cw)
Jr &//ZU;LI: I ‘d/'///&.;d;léu'é JB.,
L2 (j;f'..(l d{é L J){?’ Z// Ju;lﬂv -Zn>Cu>Ag
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VAL GEE U L P10 T LE 7
e st b

(s J{ujﬁg!’/)! s S Es KUT,%) uﬂ{//;:, J
A K a8 Sz U GBI L
= e S Yo A (alkal) &
= J:},.?//C-’M‘LL b JUz AL u:/:l’
2 Fy(g) + 20H (aq) — 2 F(aq) + OF,(g) + H,O(l)
(8.49)

4 &g IO SACR T I A Gledfel )
QJ//:U;é/}:C Q:/}L’(Jl_ up’/u%:/ff:/;! Jﬁ/}fyuﬁ”
A e g oA daif S
P JL}?/;J)J/ i b/fu.? ilg}:,wd/
ok A KGN a3 B

AU K S € F ey B

8.5 S

S T R IO Y2 SN P
?u{mf}/

ClO; 44! ClO; « ClO; «Cl10™

G2 BESL L it e ol
L 3/’1}@6/{

S
& (* (Oxoanions) ¢/ Tu‘“ ly/ TU@ ,?/,Cfé ¢/ /}K
T T B S U S S6 € 4 eclo;
+7 S22 Bl L Ut o ST G o F
e FL LT T S L g b e

e J.'},?/,C-’Jl;djg

+1 -1 +5
3CIO° — 2CI" + CIO;

+3 +5 =l
6 ClO, -5 4ClO; + 2CI

+5 -1 +7

4C10; — CI' + 3CIo;

c«lﬁb’}/ﬁ(ﬁdjf

WS T alerdr o 645 ke XUl
SN/ R I 28 S I P P
§ SR, JUET P & Uee SA1 6550
J/..'.él,}ﬁb(L/JJEFQLF”-Q'.JJQAL;E{.(J/
L u:""’/?w"!'?,fauﬁ"’“d/c/}‘:‘a D 5L di;’g
OMalai 648 cwld & 4

(Disproportionation Reactions)
WPy (T WSTEI TSI T
= L AU o L SO
S e bl ijd/{../l':/:f_c‘; L“an}%,u"f
(Pl bt Ui Gl P frree b JE LA
Pl b Uf b Gaf el B § U e bl 4 e
J:@u: JU uf’ta SaF U S Jug 4 A -
St 8o SUBL ST Pk Bt
o KBRS TR e i

+1-1 +1 -2 0
2H,0, (aq) — 2H,0(1) + O4(g) (8.45)

Oyee Bl B U o1 2 7 T 5T, Ul
S St m0 e Qw4 b acfpo
_‘Lglgyz—2/;z (_"/Jla

(Alkaline Medium) (:f:gf d}g J ¢/ ug/)'}l/ (sl
e WSS re bt Ut

0 -3 +1
P,(s)+30OH (ag)+ 3H,O() — PH,(g) + 3H,PO, (aq)
(8.46)
0 -2 +2
S,(s) + 12 OH (ag) - 4S* (aq) + 2S,0,% (aq)
+ 6H,0()
(8.47)
0 +1 -1
CL, (g) + 2 OH (aq) - CIO (aq) + CI (aq) +
H,O ()
(8.48)

A L b Je ot S (8.48) JU
Ub&uﬁgf L;-‘L e O]% Jﬁ. J (Bleaching agent)
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S 8.6
/"U}’/’L 0y t”’l/’*f/'Lb’r/uA’(a)‘-)'L"' z;{.ﬁcld/dkg/)éiau@){ﬁf“;(fj.yﬂ
J"fdﬂ{!déu’lc‘at‘gd.’.cc:kléfﬂ &
170 Ko o i) (b) S JeSF @ N, (@ +0,(g — 2NO (g)
2L S FS I e ST (b) 2Pb(NO.),(s) —» 2PbO(s) + 2NO, (g) +
b/ b7/ b/ X & : (oo o Vo 02 (g]
': Ly Wy Uf CL [C),J e bl & (¢ NaH(s) + H,0(l) - NaOH(aq) + H, (g)
FSdwut el S35 G 2L (d) 2NO,(g + 20H (aq) > NOj(aq) +

) S-a (b Y SOAF S 75l 1 oe NO; (ag) + H,O()

(The Paradox of Fractional Oxidation Number)uw T'5Y” d):f J$ /

it P b S SIS L S e Pt LT e e\ 1A S
[ (4/3) 2w SaF 68 UR1C50,
[(16/3) 16 S 6, U7 1BrsOs
[ (2.5) 645 6 UL INa,S,04

~JIM-L}M~/;1¢ Ssr il 3.2 u"/o‘{d/d/u;’/a!,{f/‘a JWJ!’JBR{A‘“’ Ku&dj/(u’/fu' Llaf
S dwwwﬁd/iéjﬂufw_//w,/r/ Flnte o SaFon &1 $aFS
Ld/}wu’/ﬂdyd:»/,wwlfd/@l!l S,0% /510302‘Br308-‘¢;ﬁruﬁuﬂbd/:f

+2 (0} +2
O=C=C*=C=0
=30 c,0,
(/‘L/Lr’(fb’ﬁ/cjzjg)
N\ i6 +4”* w67 Il +5 0, 0 Il +5 _
O=/Br —B”r—Br=O o— !l? S— —?—O
% N\
0 o @ o o

T T 1) 50 BrsOs (e D) =51 5,08

/:@LJI-Lgp/}lﬁ(:ﬁd){?)c)bd){éﬁcu}:lé@é/’u’!uﬁé)u’!outaK&l’a*{'/‘:’uﬁf@juﬁ
‘(r"j&?ﬂb-‘a4/3kﬁl/:"¢J:c)lad)(é/"‘lﬁ.:,?%ufcz’lad)(é+2vg/:cuf(%lufzguu:0302f%t‘!z
uﬁu,"aw:;/,ui»é;m@ZB@osc}’m-‘aéé(’inwww/’mééuﬁ:w%&uu%przf‘g,
16/3‘LJC;<;J;7]£/}’/JLJLU'“Jlad)j+4(L’Ub}/&lﬁ/},¢a)}7}”uﬁle(j)/é+6(h'u(/'L
-< +5.13/0¢ o:+5w/Lwdny(‘l/1fJ/u"wﬂ7ﬁ‘a2 5»”@,@!0’,«2@5 S,0% LI G-

I S a3l D reiPue b RS G d Pl oGP ST S 50 f U
ww_gmd/muﬂfawf SI T e daMo $ 5SS, /mfwcyﬁf’.,m Ve
Pb304:Mn304:Fe304-¢LlpLLu*u:JladJr;}ﬁJi)L/LJ/"iwu*c:’u’:‘;u’!(adlc’.bcwlfuf’i)
AU e o Lwc;vb)bdyfd/gfﬂdlmu‘&”w TS=T7e u*u“w,uJuu//¢¢/
Yol Ve b2 U < Of sl O 4@?0‘6’
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(Balancing of L’/ui’f”/c«u@g&d; 8.3.2
Redox Reactions)

B pud Lo SunsdUine QL Sudf L7
St b fie Gugr L L S
NIV Irmnle Sy J,A?uﬁ e GuFL L
){ﬁ)ﬁu)'l’}ugcé Lf{d.//oﬁfuﬁ a&&ﬂu:@'@
Y L E P Uy S AU T s nin JE
AU Sl RSP S
e S

Oxidation Number) 4i,b s4s eSS (a)
ey 20 eyl é RSN J"j'/{? ‘Method)
J]thld’"tm 1 S s c)J.wLLJG/»
3 Pk dj-f_ uf 1% (J’”Ln 65/ (Compositions)
“LG‘:théu’Lal.lﬁ!J}g/pwwﬁd/
“&Hprbeend LS Lired
VS P F-IN I SN C A EE DY
U e RSO L St s

S ub,/“,, uﬁfé’.iql’,)vd;uwf:tézsrﬁ
TG S e oKL S s e
SN L en ol JoZE e U ot
:c.dru'/y(u((_ U/C;lu*d}’JfV!uJ/;’J/
S SIS I FE 3, L
gLL u:"ﬂﬂ./mwdgﬂwa_nbL
Je gmuﬁ&g J@/ﬁ_édfo{r‘éd/ukl'mrﬁ
ST S 316 UsT OH L HY U e orbe UE =¥
32 SO xSl e GTF K e 2l =
Jwﬁm"éJL&MT Hw:.;uu?‘agmuﬁdﬁ
-éJWIC{TOH‘?‘L@/ﬁUfJﬁ

Sobn S8 § Ustl Pas iy S P Ut & s 2500
ULl (Hzo)&guﬁawmauwg_éw-“é
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c«lﬁ@){ﬁd:;

I NO; si(2Jb +3) NO; (b +4)NO,
AL U JEEK S UG
PR AN I

8.7

SUF U e W5 5 e
Pb,O, + 8HCI —> 3PbCl, + Cl, + 4H,0
3]

Pb,0, + 4HNO, —» 2Pb(NO,), + PbO, +
2H,0

¥y L1 PbO, sl J»* 2 Z PbO« s Pbs0,

-< (Stoichiometric Mixture) s yal ék; -
PbO e b U Il Suf +4(Pb) 4/ U2 PHO,
LI Pb0, L Ul-c +2 :led,«"f(?gf}yuﬁ
FlyTer Lncise Cﬁ/ NI v
fg‘_.lgb{u"u';u’{,uf-a&/u“dﬂg
:Jo U1 ST L1LTPbO

Pbs0, + 8HCI — 3PbCl, + Cl, + 4H,0
ujJ")'.?/ﬂﬁ‘L Cﬁla 2 e by

PbO+ 4HCI —> 2PbCl, + 2H,0
(SISl 2)

+4 -1 +2 0
Pb02 + 4HCI —» Pbclz ar Clz +2H20

(St )

P dud Uie 241 6 L HNo, £
PbOu"{/ngn JUEL L HNO, 41 PbO, S
i b JOU L E Yl HNO o

2PbO + 4HNO3 — 2Pb(NO3), + 2H,0

:«/’J (Passive) ‘_}’}/ J:l.'e? Z HNOSJ PbO, ~
e SOl i nF-Luc Sz
— (}b:



EswapSNL LS

Cr,02 (ag) + 3507 (ag)+ 8H" — 2Cr* (aq)
+3S0% (aq)

d& J}u{luﬂéﬂi(l’:l uzufb/ l‘,:u.f].T:S |’/3
uJﬂPA:/CZ(ALHQOG{/);lﬁqu/:JUVL
&S lwt}“/:’ff@f;

Cr,02 (aq) + 3SO? (aq)+ 8H' (aq) —
Cr* (aq) + 350, (aq) +4H,0 (1)

8.9 .k

LS g T5 s e éjir"dwtdf&{"@{
L JOUI g s Terns i 51T dis 2%
_égl,uu’; T

:‘LJ").,.:U/C-"JG K&l}bf&l’ur;’
MnO, (aq) + Br (ag) — MnO,(s) + BrO; (aq)
- P $uFL L Brosivniz e

+7

MnO; (aq) +_]3r—(aq) eﬁLIL\L/InO2 (s) ++]E_)?»rO; (aq)
Q’Tﬁb/l.ﬁ/. /Jita/g,gfu:lﬂgg"@{ f+ t’/(/;lk::«

e KSF
mé g _L> Kufm &Ll dy( 3 f"’
_é Gl fF3_ Lo

+7 =1 +5
2MnO, (aq)+Br (aq) — ZMnO ,(s)+BrO;(aq)

J}ui»m+ byr é:;‘:" S J@J){4r}
QTzo}rJ/ufu; JIUE TS Lo T
_E G STLSE

2MnO, (aq) + Br™ (aq) —» 2MnO,(s)+
BrO, (aq) + 20H (aq)

J:«leé d& 23] “é/? (bll gfufb/g - :5(13

G b S (0 LS5 slid e

PSS Fnrl S

2MnO; (aq) + Br™ (aq) + H,0(1) - 2MnO,(s)
+ BrO; (aq) + 20H (aq)
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S E L ESwWw S U & F o g e
=il e upf;'ﬁu(ukluf{f’uﬁ = 2 sl S
= SSRGSt Funs (i

S5 b ol Selld JESta bt
-Q{L/(:_,MJU}L//

8.8 L+

HE Kﬁrzi K,Cr,0, c(VI)%}/&lf (ﬂ’{
T s JEUE J#172 £ L NayS0,
-cﬁgal}l/‘&l’&jéj.éi_&qf%&‘m

‘L‘J:},?/ﬂfl; {o!;L/delrj
Cr,0% (aq) + SO,* (aq) — Cr’*(aq)

+ SO7 (aq)
S5 APl S5 SAICri2 R
+6 -2 +4 -2 +3 +6 2

Cr,02 (aq) + SO (aq) — Cr(aq)+SO? (aq)
U:T&BL’/}I‘L/gA{GQZT%}/JUILL t’/};(ﬁd
o hF
ujﬂulLéuL?KuCﬂLu’u“u&dyé‘Srj
IS g ES e A 2p i b Sl
gnyff,/gwww_Jw/wa
d,«g(d/(i}/uiRHs_ugc &,«,/uﬁ+3r_+6.f’lp
e +4eb d}f(f/lf-&i’urd/+3 U el
G Sl f U Ul o 36 42
& AL Ru b L d Lt
u/lulw u!»/’/ulu‘”MS & /:lu"u/2
fb/rJ’uu*’:,w g

+6 -2 +4 -2

Cr, 02 (aq) + 3507 (aq) — 2Cr3+ (aq) +
+6 -2
3S0: (aq)

Uk sl tboor U e Q12 SO a3
Bolr Bl BTl U1 et U sl Lol ST
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6 AL FL U bk ede S AU b8
-Jtesig c)l}g!
Cr,02 (aq)+14H' (aq)+6e” —2Cr* (aq)+7H,0 (1)

(8.56)

Z L/d}l/;l,vg d/u]l}gl (e bl i g
W éu@»é:/;«/éc 6/«)@%6/{6‘/@%
6Fe**(aq) — 6Fe* (aq) + 6€ (8.57)
Cf‘/:«llw"ﬂujuﬂé.LL/J/lan}" Iy :6(;5
e - SESUI Ul s

= dlgﬁ(fibcal)l/d‘l/@jd:‘z
6Fe” (aq)+Cr, 07 (aq)+14H'(ag)— 6 Fe*'(aq) +
2Cr *(aq) + 7H,0()

(8.58)
1;1(%%&)}1:1J}ui»uﬁal;vf“égzﬁ:7(}3
Jo J/Q-w'&fﬁdﬂ,_ug@/tgul,{m‘a;’,«ﬁul,{

< u)u“f{/kd‘i;wé uz/lg/mp%f AR
VA a3 e &L ol £ SO S A

eblrd L g TH L oS i usal Bl
OH‘/,tH+ugz,§ Gl sl S UsT OH S b Ushs
_& 0L LUt g T G L sl

8.10.~

T8 TU J#F 50 (MnO;) T (v .a»@/?
ST av) 2401 (1) o 397 &Llwi//d/ I
L LSS} F e bhvno,)
_4g.>¢,w5;fu;l?

:%@}Jlﬁcuj‘gfl} {c«!)L/d‘Tﬂ%lrj
MnO; (aq) +I' (ag) - MnO,(s) + L, (s)
)4 :,W.w»:zrﬁ

=1

0 . “
Ilag — 1L, (s) MA((

ey 4

U7 :(Half Reaction Method)4d b |sw i (b)
9 e e i I Uiecidn gt &4
R g ST

(Cry0)> Usc T B UsT e+ 27 P
i U5 U T Rt U i J1 a5 &
crt ‘U:T Cr,07 JL; Jl-< L’/UJ!P/;;«I}L/
it SEe s et St e 7 T
:ﬁabvwwffuﬁf&ﬂiédwzlrﬁ

Fe**(aq) + Cr,0> (aq) — Fe** (aq) + Cr*(aq)

(8.50)
it = WIS e 12200
;ez’* (aq) — }?e& (aq) _.,MJA("{

+6 2

Cr,02 (aq) — +(321*+3 (aq) qu: 7
S P S i ] sl Fostke  Hsl 03800
& L UstIFe§ & Ui Ul -5 witsy b
LSy usiorfid LSt 7e gt
gL e ol L

Cr,0%(ag — 2 Cr*(aqg)

(8.51)

(8.52)

(8.53)
Jussiod L= bid iy s e I LYo
S Usnas g ol L Sy
et U E Tl L
Cr,0 (aq) + 14H" (aq) — 2 Cr’*(aq) + 7H,0 ()
(8.54)
5 e LI G PG S s 500
e P TS I sl (S e
_é Sslrslis d/ ui!}gluﬁ .:ALQMUJ@)L/ b.«/’f_
IS L& Syn e LA
e bbby
(8.55)

G =12 L P S A

Fe’* (aqg) — Fe* (aq) +e€
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-

(Redox /?/;”L;L/: it ﬁf’%c«&&/{é J78.3.3 I\;InO;(aq) - ﬂ;[no2(s) (s f 7
Reactions as the Basis for Titrations) s /U i [U Sir o JL; oy )/63(;’
¢ <)) ‘. & e
Li = EPL FF b w‘*u: UrB Ul ot 21
s JJ%{_/)} (Strength) =2k Jd}i.gut (f‘L T (ag) = I, (s)
2—/ L’::M’I d bwb" L"? Hua‘ ~LG:‘Z: . b o . S 3
P S AV F Y R J("’”an . Sy
R P . L] . %L/{'j:«“bﬂéd&».}/w bﬂrc“).
b SIS L etw E S Lo ) ;
. . .o .y . MnO, (ag) —» MnO, (s) + 2 H,O (I)
df‘%&%gdw'@.}g“}ef:éé:z—)?p J’ b .}u{L ié: . / }J/ 5
g o 5 &),/ « ',,’H+ v V(e /It s H
e FE st st SRL pE0 s B =AU oy .
- LT

e Uy gjfg 4}’)}; (Reagent) L4, U w9 Vg (i)
‘ MnO;, (aq) + 4 H" (aq) = MnO,(s) + 2H,0 (1)

MnO, <(Permanganate Ion) ¢/ 7 &,{'@ 7 L5 »
i L unTH e b JF S LS5 G

f({ WL (Selfindicator) /’:{,‘L y4;1 MnO; Jbz . ’ .
w“ e e e e !u?d_/lf'd1OH_/laJ/’u:’»u:c«bL/ﬂA
= L AT T H S e e b - - s =
PUIE S b= }J JI J — MnO, (aq) + 4H" (aq) + 40OH (aq) —

LFe)o PTE L K SF s <t S MnO, (s) + 2 H,0(l) + 40H (aq)
S 3 Qb F L (COF -, 11,0084 £ SusT OH sIH*
10° mol dm=° & § MnO, ,{g‘c‘; &T }/ MnO, (aq) + éHzo m - Mno2 (s) + 4 OH (aq)
= B LU e b flfw (10°mol L) /Zwlg L = bl 34 Ushs A 2 2R U1 1500
b (F ol ity 36 (LS
ngéé}; q@'d//g,«(éz;hgd}g{. J 2I' (ag) = L, () + 2¢

'UEL% Sl MnO; (aq) + 2H,0() + 3¢~ — Mli(lz és;r -

MnO, fk?)&ﬂdﬁ;&i;ﬁ-)})!éblﬁ JJO;’ (ii) MJ(’Z% L 4./0’»»/!»3 Ju];/‘igqb.d;
SHTL ez g A M3 (ot S gt e 2 Y5 DS Pl 3

WIS La gt Low F LIS En L7 6l (aq) — 31, (5) + 6
Cr,0> Jl}"*o/c,bo/d/u’!-‘a dn&fd/vcw 2 MnO;, (aq) + 4H,0 (l) +6e- — 2MnO, (s)

-, P Vs Y. b . + S8OH (aq)

Cj:’ ch." db%ﬂ ug‘L uf’}/‘gﬂ o ““ J/l’ ui» 23/ 5 ('f’/;«ll'b’ i ui» :6[',:’

».«gé/'/}(épfLiLﬁJ)VJ(Diphenylamine) éJilan.] L/(Z;;JU)”/»G’
e % 7 b

e BB T AUt okl 61 (aq) + 2MnO; (aq) + 4H,0() — 3L,(s) +
Yl J g Ku’l - uﬁ/.}:{/rb 31 %"’:‘4’ 9l V{! (i) . L0} 5 IR )
W J'L L/,«(ég(uj:!’ I_}Z‘L)JA;uG&UvLJ‘ J/’uj»c«bl/f‘a d/;"u’d ‘2“’36}77r“;

:Cu(l) &2 - u)l}”c;L’GLZwL: (.}./.Al;l,é’.u(u;:!
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bl s Gl £ oc (bt FS UL
LAt JF i s i
Z NG S Lt 2 JE s f
LUt 2 J¥ese Gt e oo LAy
ngfguﬁui,;.’,c_w;wﬁ}{g@gfﬁu@ﬂ
Jﬁjéu’inlawﬁuﬁ/gug/zm% t’nJGJJ:/g
o2 IS eSS LU L
J,g_ug&/u@’u&ww:aw,wJ“,%,uf
f‘a L}(? SLAul v&’/yd/ (Redox Couple) 52 f #
i FSE Sl ot SO S F L F it
- &njbfjbfu:guj»oﬁdﬁjl
S i i F L8 S
S(UFF ) e bl Vo e I FRL S
éﬂ@@}’gﬂ}?(ﬁifndﬁ@igﬂ{/}é Jlf’v‘
ok 4 E Ut Ui s Cu*/Cu sl Zn®* [ Zn iUt Sl
Aol-c tb W (SAY D& = S fHF

Skn s )
K —s ,é”
i-'-j}k/

z
3

I
10

L J \ = J
& g7

Zn—>7Zn""+ 2¢” cu® +2e—> Cu

Moy 2 353 e eSS S Z0 L) LS L L238.3 S
Sy g 39S S ES e 52l DS S s
S e o2 S5 e (S 0l 45 0 Ol
cgdjwéuﬁTéﬁéﬂacﬁ@buify)M
@;JCA\.&.‘A\»L;&JjEQ_éUﬁM&JS

e b 5 53l S0 e S

;,u@“f_Jj

2Cu**(aq) + 41 (ag)—>Cu,L(s) + L(ag  (8.59)

GullsP ek 3T e $y 2P 3 by
u;;fqiqu?m‘a &);f/ U::’/‘fjbfé (Starch)
u.;l:/! {u’ljlzé (Thiosulphate Ions) S,05
e Jb%fdfugﬁc‘; SO
I,(aq)+2 S,0% (aq)—2I (aq) + S,0. (aq)

(8.60)

B ENDRT- /2 AW A
e Gu 8L Ut P Ripee KIS

2 5L S usT 59T sl cu
QU 1 ey 13t LE L g7
e A TE L UrT ey, et
= OLTEB AT SUle b b5 2
- &?v/ gL JU(LEE. b.*’”t’:J/"/:’c“. CJ:V.@@

(Limitations of 4 d/ ey, u’,g/é 8.3.4

Concept of Oxidation Number)
CPL W E S & o o e TS
S FSSL b e Lt AL AL 60
oS Ut S SOIES S S e
PSR S N S SRS wgBly ]

Gl S =y

(Redox Jiﬁ’)}glm c«lLb‘J/:jJ;; 8.4

Reactions and Electrode Processes)

i 6 ikt f SEL (8.15) U6
L Jone tn JOuFSF e LSS5t
/M J}QT/?KJ;I e '& Q:TV(J/,VU{KJV(/ cJluas
ui%uwljgl44@74K¢ .,C/J‘;u: ;)/f&w
_‘Lffaﬂ/ulﬂ)iJ@Jl_‘at‘ndfgééﬁd/
LSOFSFNS g LUt g A
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/2/55}?16/&:*/?298K28.1Jug
Wb sﬂlg.,,“»“ﬁgfun;ﬂ,luy:{%:mr/? 23 H,0 1191377

J@(ﬁ,}»““+ ne —)Jg’u}"d;) E°/V

A F,(g) + 2e — 2F 2.87

Co?* + e — Co? 1.81

H,O, + 2H* + 2e” — 2H,0 1.78

MnO,” + 8H* + be~ — Mn? + 4H,O 1.51

Au?t + 3e” — Au(s) 1.40

Cly(g) + 2e — 2CI 1.36

Cr,0,> + 14H* + 6e” — 2Cr* + 7H,0 1.33

0,(g) + 4H* + 4e” — 2H,0 1.23

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

Br, + 2e” — 2Br 1.09

NO; + 4H* + 3e” — NO(g) + 2H,0 0.97

2Hg> + 2e- — Hg,** 0.92

M, Ag + e — Ag(s) QX‘ 0.80
= Fe + e —> Fe?* 5 0.77
Cg 0,(g) + 2H* + 2¢- — H,0, E; 0.68
~ L(s) + 2 — 2F - 0.54

5,?‘ Cut + e — Cu(s) 5§ 0.52
iEY Cu® + 2e - Culs) D 0.34
g AgCl(s) + e —> Agls) + CI g 0.22
AgBr(s) + e — Ag(s) + Br- 0.10

2H* + 2e- — H,(g) 0.00

Pb? + 2e- — Pb(s) -0.13

Sn?t + 2e” — Sn(s) -0.14

Ni%* + 2e- — Ni(s) -0.25

Fe?* + 2e- — Fe(s) -0.44

Cr3* + 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

Cat + 2e — Ca(s) -2.87

K + e — K(s) -2.93

Lit + e — Li(s) -3.05

ce A APt B L s e S e e
-LL%'&}%5/&4@'4}&H+/H2}‘?K€J}f+wg el -2
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wk.’..fjul/?gyz‘adg’c:ﬁﬁ J’flfcl{d/fuj’
/‘Z/‘L‘)&"J}Z: W LM(EIectrodes)b}’?lfﬁ

-¥ (Potential difference) J /

(Electrode /2/5)}'?1 ‘/”,w, == 5’5}9! Vg/;

KC;’/; Sud_ 2t JL’." 5’5}?!/6-4‘- E‘M Potential)
SuobUt e G JEST U U 320 e (1
Il Uy 298K 4 (< bl W3l B 1
(StandardElectrode ?’5}/“? I dj‘l,v”c/‘y gf}f'g (Ll
Sl 639 }‘?tu%;/i’g ey /:‘L ¢/ Potential)
é Z fﬁ}}g! ._.g/; e £4110.00 (E9) /2/55}’2?1
Ui E i S IS et S A
f‘aWKE@J’VQ_AafE;Ju@/&wL“a/@;
o 4&3 L = H*/H, (Redox Couple) :ﬁ}{édﬁ';
YA S (B Y A I
/%)/ig'&/?_%/gd}%}/w'&u‘i:jz H'/H,
J”lac,t.)-’ai’/(dggcgu!ﬂ;iugu"”j;{ﬁlc,/.q/ﬁ
Sl L (b AU Fh p L S
.y G (208 #) 8.1 Usie (23 /7429
-Zu?f’g,g/ufé./gLJ@)’&J&Q)”J}?!J,’XII@)

SN 4

e JFL e S
LK U (T-(S.s‘fj)ug b UL UL U
(5&8’5 uﬁu’?:‘a Jn?:f’ng,)Zy/. 2t ¥
e brl SIFU e e SF e | S
et Yla LSS AL (agar-agani-f
i Ll Je JE F weny Efie
I TS uuen L JE e L1 g s)
LA S e bln o e lig
é_éémr}:@_gutu%{_ Clols e bl o
FoS s rn Sulbyi-e e fehr
?‘a Coe U c)b_ﬂé/.,a -t id‘&f;l:%
eSS ot Qs _twe S0 Bt B E S
Siowr Je bl L Ut 2l ST b st o
g ELL el
st U ol :4Cu2+42nfad/uit}?1_,i -1
g L}n 2L kdn Liﬁfw/"iﬁ?ui»,@
-~ t‘/u?,u'lfjd/é:}/}:‘a/;w; ul:‘»’éjf
S § 0 A IFL e e JEL LG o
Zhctmd s L FEuiTe tueh

e

m&lj’-?uu":ﬂ{f(}”fuﬁf/uf-c‘- (3%»::35 ug,f):’éj}’tj“;u: quz‘ (pﬂ!ugd/;«&wrc«u@/«;fd:;
%lif/)l(/gﬁ)%!dgﬁdj;{ e g’gfu":%ivi J:w:‘;_ ?«?’Juﬁu’/)c;u}’(lu?oﬁ d){f
L (Consistent Set of Rules) %.ﬁ;l’(’fﬁ U4l sl d,&{"{.g. l,fla{; &!wi,ﬁ'gﬁﬂ /(/(J.;)
J:;.uj’ ZJ“_/,«T/KL éu..:l)t/ Jaﬂ@géd;ujﬁ)@)uﬁgl-dfz)!)ﬁ dl‘fﬁ%" ffc:: Lﬁ{:“y&’lb‘
s Jﬁ’}}glm;‘?)fdj;{:«ﬂ@dxKb’/l':/fmflfqcﬁd}lﬁl = fd/d/c’ig/)d:u}//'/k d/c«ll'b’”)“/é

_ugJL&Wuﬁ&wiukmﬁ,}giéou@fdi%lﬂ'/._bwﬂutﬁf
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-éﬂ)@ﬁd){@@b‘o%ﬁg}f&!]ldjgzﬂ

(a) NaH,PO, (b) NaHSO, (9 HpP,0,  (d) K,MnO,
(e) CaO, () NaBH, (@ H,S,0, (h) KAI(SO,),.12 H,0

LS IS et Tile o SaF 5L L e Ut i

(@ K, (b) H,S,0, (o) Fe,0, (d) CH,CH,OH (¢) CH,COOH
H/4 a&@ﬁiﬁa&@’d$gzﬂfé&&)
CuO(s) + Ha(g) — Cu(s) + Hy0(g) (a)
Fe,O4(s) +3CO(g —> 2Fe(s) + 3COs(g) (b)
4BCly(g) + 3LIAIH,(s) - 2B,Hg(g) + SLICL(s) + 3 AlCLy(s) (c)
2K(s) + Fylg) —» 2K'F (s) (d)
4 NHa(g) + 5 Os(g) — 4NO(g) + 6H,0(g) (€)
= JJ,.?J/C’&.A;J’}L!ZU:;;A“L (}/JL;C« J/.c):/)g
H,0(s) + Fy(g) - HF(g) + HOF(g)
e SO F S S
23 S el &8 o §ow S5 Poflnl 5 e Ut NO, il Cr02 <H,S0s
~&Uis 6 Fallacy)l-&E £ (Structure)
,QEUL!‘/GL o@-'//di,%«:f
2tmF m) ke (@
<) (”{ (@ ATV ©
VT am (f;/ ® b s (o)
LS G FE 15 e3P sl F de At K ety F e f S BIS
Wt A o L AT S A LA F S ST Ty Pt XS T 13 3
?U’S‘/-UZ &J’{ L KJJ/MU//"M sl 2
LA NTRSINEN § Py
6 CO,(g) +6H,0() - Cg¢H,, Oglag) +60,(g) ()
0O5(g) + H,0,() > HyO() + 20,(g) (b)
o sl iund LIt B s o e i
6CO,(g) + 12H,0() — Cg H,, Oglaq) + 6H,0() + 60,(g) (a)
0,(g) + Hy0, () — H,O() + Oy(g) + Oy(g) (b)

L EE LS S L e (b)) UL i
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U e bl AP e e 0 S o 0 F T ingr,

e tL KB Kb 8 5 e b WSS un L 2814 S 164 F L

Foa tLFE Ko GO it § 21 S L e St 4 7

_éqﬁfugﬂggzﬂcu d/u)f'f

oL g Sl Setilindf 5o T

IS A e LI b L K s By ey Q2 oy Sty GRS (@)
Je1g .g«@{ (3 by S L JKaF A Uk & LU (Benzoic Acid)idl 7= < (Toluene)
e f Sl L Josud g S

ue S SUEE e bl 115 U (norganic mixture)s T Qb F 2 i i S o)
Jb AL o I JE X lss u&.;ﬂflg?:‘a S Jb HClu’zfdlu{';:"yéd._
Sud-rLx

NENSTN SN AN S AR ISR T AYT E R (PG -2 s PO

2AgBr (s) + CeHyOs(aq) — 2Ag(s) + 2HBr (aq) + CoH,0,(aq) (a)

HCHO() + 2[Ag (NHa),]"(aq) + 30H (aq) — 2Ag(s) + HCOO (aq) + 4NHa(aq)  (b)
+ 2H,0()

HCHO () + 2 Cu**(aq) + 5 OH (ag) - Cu,0(s) + HCOO (aq) + 3H,0() ()

NoH, (D) + 2H,0,(1) — Ny(g) + 4H,0() (d)

Pb(s) + PbO,(s) + 2H,S0,(aq) —> 2PbSO,(s) + 2H,0() (e)

EANNEIIETY S P9

2 5,07 (ag) + L(s) —» S, O} (aq) + 2I'(aq)

S,0%(aq) + 2Br,() + 5 H,0() — 250> (aq) + 4Br(aq) + 10H*(aq)

S tISG U U1 e s sl 34T (Thiosulphate) by B G K Lf 75 L

Lo Xl sl KaF e o U* (Halogens) b S & S ets 2 euls

—e KU e e dA S5 T Kt =\ (Hydrohalic)

fetw Ul S 5 i

XeO; (aq) + 2F (aq) + 6H'(aq) — XeO,(g)+ F,(g) + SH,0()

- [ﬁlﬁ g&u}g@i’;;t L(LLJ? KU~ XeOF )Na@(eoeg)//c; S

A NSTEIg S P

H,PO,(aq) + 4 AgNOs(aq) + 2 H,0(l) - HPO,(aq) + 4Ag(s) + 4HNOs(aq) (a)

H,PO,(aq) + 2CuSO,(aq) + 2 H,0() —» H,PO,(aq) + 2Cu(s) + HySO4(aq) (b)

CeHsCHO() + 2[Ag (NH,),]*(aq) + 30H (ag) —> CeHsCOO (aq) + 2Ag(s) +  (0)
4NH; (aq) + 2 H,O(1)
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CeH;CHO(I) + 2Cu®*(aq) + 50H*(aq)_>&fu5’}5& &8 @

g LB e N LS cu® sing e e By

(S e B P g T e W E S PS5 i

(L E4r51) MnO; (g + T (@Q) > MnO, (s) +1,(s) (a)

(u:‘.'d ﬁdl /3') MnO; (aqg) + SO, (g - Mn* (aq) + HSO; (ag) (b)

(Ut #1720, (ag) + Fe (ag) - Fe** (ag) + H,O () (o)

(U£J#12) cro + S0,@ —» Cr* (ag) +SO7 (@

G P L P it & bsie SaFont B PO T e ST bl 5 i
BERS TN

P,(s) + OH (aq) — PH,(g) + HPO, (aq) (a)

N,H,(1) + CIO; (ag) — NO(g) + CI'(g) (1)

CL0, (g) + H,0,(aq) — ClO,(aq) + O,(g) + H" (c)

(’ugé/'/ylal.}b'd/(pgf;flfa JQJJ;}A’

(CN),(g) + 20H (aq) — CN (aqg) + CNO (aq) + H,O()

é Z J@Jl_% v3) u:‘l' H* 3/ MnO, «Mn* =5 6/gb‘4/‘6/é/}"¢ (‘?/{uﬁ J}gujf Mn®**
—Z el § Ty

_"éj?&F 231 IeNe«Cs <2 l#

I U R E AR Y

ce bl Gufed i pn gt w3 U1 b)

e U G i E b g e AU

ce b G FE Gt n g 232 E A ()
L/ﬁ/&)&/d/q:/}g.{.uuw8}&/({%/}{% 3%&&!@/%&((-/@&)4’_& u%/dgéq_”
eyl L F S F NG Qe b WS AL SIS TS L
=) glﬁﬁoﬂi;’d,"g}ﬂ/}léﬁ'{;/‘);g a0 (gy: (j}ufb/@/d;l
_u“r&‘C/C;wgu.bﬁd/h/@/f’z“ég?fu?w}ﬁut (@

G F SIS E 2 e )

Lria sl Jffﬁwz»_/z L& S ostwalds) M1 & &Sk SFl i e x
= ffi 20.00g42 ¢+ 10.00g S~ dr J’ﬂaulﬁ/)'gf/} L,fﬂ_&LmL dy/d/u’f
fe Lﬁb U/Jilﬂujﬁ l.rJ/uL/:_,o;L/ ‘5 LITHG'LL/(C}/

be P Ut o S S L 2 S8 75 il s U281 s
A

I"(aq) »#/Fe**(aq) (a)
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8.23
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Cu(s) #/Ag'(aq) (b)

Cu(s)#/Fe*(aq) (c)

Fe®'(aq) #/Ag(s) (d)

Fe*"(aq) s/ Bry(aq) (e)

EWESAL DL e S

AL NL i JFITE AgNO, (1)

L5 Fr JHELTE agnos (i)

AL 0L ik J¥ed i ,s0, i)

A3 g JHESTE cuct, ()

QZ&&{C’_«J};L uﬁgﬁ./» uguu.’.';ﬁc“éjuﬁ%}‘}mfu?wdj;'gjﬂ

Zn<Mg«Fe<Cu<Al

/4 J:I»g/ﬂu:/ﬁfz%}f‘?ld/kv

Ag* /Ag = 0.80VK"/K = -2.93V

Hg>*/Hg = 0.79V

Mg”** /Mg = —2.37V. Cr**/Cr = -0.74V

_4% SN O T A1

Zn(s) + 2Ag"(aq) - Zn>'(aq) +2Ag(s)ie b SWf 3 oer st U e bR i
S b

et o

_gfel A )

_Jb?d)yfwu'gm?b}?u,g/; (iif)
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