( (Chemical Reaction and Equations) (j? ’)VJ)’:«!LGJGL{ 3 >

el Aensdd < sl <
wletidld < Luimenedll <

?u?u’u[u/u:pd/u/lfiov//u'/‘bf N
" P -é)LU}
s LenSfor 2

szl LA E LG et Pl s dl Ll LYl e 3

&Jydwfwéaﬁf;w T wgnuévf/f_uuduféfvfgwu*Ju//L., ’
(1L L3 TPt e bt JE G o P Qe Bbiis f frd £
- dn(sharmg) dm,vJu!M)ufpfvég/».,{
(Chemical reaction) J %Y é.lff./

Wb alfi A L el F6B e S0 U U Pt Sae sl g s
SRl 5L e (e S b e 3 bt es Sestoin L S5 3L
e eI E Pl b, - (rdeute st e lo st
-é&@(f&ié%ﬂfwalﬁbLn{.:dﬁﬁl&éJj

dadd dug Sl

v bk QL E i
v _tgel
-tk Uk
b 55605
kb
bt T o
_L'n{{:/lr%d/w/?ézMuﬁﬂnfdfgf(/lf)dgb?ﬁf
Il A TSk
Live Jee e du

—_—

Ol [Nk ]|WL ]|

e ez 3.1

-g;’uJo)?Lfluymu/cwﬁubg-é,)‘?(fané_;utst/lm,fKuMgu%; Ly

B I S s A R B Y- W e
Kooz by AR TR 23 Kem 55 SR 1 B10LE -£J
-0 VT L Bes 2 K srrensly
LA e §R S b e 2 S S e s e 1 et S
&
30



—_—

AR Leral &S5 (CCONSH AL LUt
-y e &
/ - 13(Zn dust) KUt JHEL (CuSO,) byl 2
JHEE (K,CrO) e/ by Lt UFL (BaSO) Li-p 3
_ i
’ JHE (Na,COy) et K f bt UEL (CaCl) 18 2E 4
_f* By
' e UL FEBUF 2 1 AL SE L 5
5480 8L S F - it f S S B P N L
s IS A R 3.2 STl et Zelie 2L L S
?L,Jugt{ﬁ"é@»/u,,wéurKJ‘F&?pJL&t{C}:!L
S LI due sl st S
Sdx dectenros | <Fnod el |
WAl (b /) (WAl (D)

(U G ROCH NSO e

IGJL?U‘A :3.3

Cot FL Utha Sl 6P L gy UA Ut St pin S T b
RESIWTEII NS - J

dfb = l?ﬂj”ﬁc". &n (‘5 s (Physical change) &id’b =y d/ i,e L (Parameters)sbIZ 3\ sce 7 Lous
e P dn e U N e U § Sl S sl Ut GG (e (Reversible) i da
dndet st st SUL L Uea bher Dk 2 Srd Y stk 42Ut Qor g s
e br SO s s ke bl e s 2 O 2 Sl e e

S e ke S S Goe Sy TS e AL DRSS
@Jf@l,&fiéw_u;jigiuuuf}w&quﬁfégéﬁéLig)fgﬁrz_‘gf}néu,&guﬁ
e b T b I LS 2 1P (o G152 S s S G
flpﬁfu/l’&lfcﬂzgdb &u'uj(ReactantS)“blela(Jln)df:%u'(cﬂ/K)quﬁ JL;J’-‘L JGJ'J.L;{VQ
_ujggl;V&g“iLL//:thQég{_‘a(Product)i

31



(Chemical equations) Jf '}Lf&lﬁ.’/
(Zn dust) S#-Ke Ut FL L L (CuS0,) gkt 2 KT g faste b S0 Sl L o e
L 50 U1 Zsep 1538 et L A G IF e € (ZnSO,) iy 213
e b e
TUMITE s+ Db > UL e L (D)
_ugji“u:«bl/&y”}g_ /;U;éu'ﬁuﬂuﬁajﬂuvT/@&@J&{C}J’
_ 2 Al 3L S )R QL U e et s
CuSO,+Zn ——> ZnSO, +Cu ........ (2)
e bl Qe b Ll 2 5L UL L
25 B S S0 QL s U gt IS (Zn)£3us1 (CuSOy) O S EINO
Wl S 2 LG S (ZnS0,) JFE s e il (Cu)e 3L St d e or”
e Fubnl Jes S5 T2 2080, & S AT e /G Tt Cuso, 2 Ui
Maﬂ@ék{
IE I berd I ISt 20 A A s b WIS 2wl (Ll
_‘ab&tﬁfwg{dw&g{jy%ﬁywiu!,;
U~ (2) c«':l.w‘idt"f‘-uj L/JL»"":/U&J ( +)c"ugw£ ol Jus ?'Jﬂa& ?’Jl&/')c»&»/ﬁ 2
SDEE LGS o Cun ZnSO, LA - AU et (+) il LI Zn sl CuSO,
-‘c&@%ww
Beeclo TSt & it eI GES I oIS d £ b mliehl-dud 3
LL;.J(g)}unu:&wff_»wuc}w-uga&u;f_bs,; (5) 21(1) ¢ (2) =" b 2 b sl )b
erdd S () Il armFunl st e QU s S e bobogp 26 T 20 er Sy
ZTL iy ELIETE T n st e SUM S ol IS 2 L 22
L st B)ebloy otnd Q) ebls Gl S1-gr L0t §UFS T Ji7 (aq)
_Jn[}f&/
CuSO4(aq)+ Zn (s) — ZnS0O, (aq)+ Cu (s) «eenenen (3)
(g Z 6 b g8 LSS Gelie fhd Ll nlui ol s 4
g AL SIS b SS g Grtgnl y sl S AR

CaCO (s) —B5 CaO(s) + COA ... (4)
- fgbguﬁi)&‘agn@/léa/lfuw}‘c JQUL{/:LJ}""”&: MAU);Q T~ &é‘f’/ng)u’i
CuSO, (aq) + Zn (s) —> ZnSO, (aq) + Cu (s) + =7 ... (5)

LA e bt S P Lt K EGF I Ul PG el on Pod L& v b LA L = b5 5
AL APt o d Nl 60°C K EGE b g 202 0l 2Ll 66
_‘Ltkugﬁflb‘igi}ﬂ_‘at‘ﬂJ?bf(}:&&J@
32



_60°C__ Fri) ... (6
JESNi

;w;,:u/u@g;m_ugégzumawmU,M,wwb“zgww@w 6
e Gt LA T OB i ot Ve IS
Cu(s) + 4 HNO,(aq) —— Cu(NO,) (aq) + 2NO (g) + 2HZO(1) ......... (7)
(£

JEL () + Hy(g)

e G T L SR L i S b F
3Cu(s) + 8HNO,(aq) —— 3Cu(NO,) (aq) + 2NO(g) + 4HZO(1) ....... (8)
(1)
a5 L) S e S G e T £

SHL e Feb B s 3L -
AN B O P A ANy 2 2B LA P ey of
s et GBS E G360 3L fe e Ui Bl it S 36
_FEUne sl LB
LEWEIEL LB HIRL S Y LS b F
-“éu)ﬁuguﬁ.ﬁlﬁu}?f
tdnlninivtun s dnpd LA G e G g T
gLl SieneFEL L St

LBk + o Fllsy
_dnt e § el (L S EL

AgNO (aq)+ NaCl(aq) — AgCl |, + NaNO (aq) ........ (9)

()

[T VR N

<z /b/t/)” + flf U}K(-:fr’

J}g(b‘f../‘lu)’ _J‘}G"‘l

e,

917

JL’J“UL/AL J.f,./"/l?/)b’ﬂ’if’»gﬁ:b’ :3.4

e e udiie, Ao (uEee Ty )

e AL e iy

33




LS | e LS e tln (L
(=t Ca 4 E ez e sl 9t

Adbusez | dbumz | et o § re £ 1 Je 2 e 1

N | - Godbsl-Lodduse sl ~eusiife

Y SUsez L 45 N1 2 el 15 Y sl S0

Na . ) h )
Cl Seblr G U2 ol Ut AL s B oL
K (9) bl 3.5 g e

cd FE Pl 1P oed FE At e S pomE SO uf

g S (Fpae
e bye LIl e de btz 2 _TE e dnlLd
Sl i TynsfeniadLd

L/’UL’W K (Trial and error method)%}’é &> d/“&éu’!-‘a l:’lgguﬂ}"/!;)v//abwégf
-"éu,u» K@bbﬁf%ﬂd)dﬁd%iﬁg}fauj

BT Sy + JA i ————> sl 4 dg
-46‘):cuﬂd/:«bl/égfcablfﬁénd)gﬂ: |

NaOH + HSO, —»NaSO+HO ... (10)

TN Gt L L b e uit# (10)hle : 11 oy
(qlggj:’b) (%Jleu:/l;) K31 Jwﬁzﬁ/‘bﬁﬁ;ﬁrq@ UL =l
AT WIuyn | e oy

? 1 Ij)a s §usen £ ot el Udn S s QU5 U2
2 3 H ce el F (10) e bla (e il
1 1 S

whie e §Uy 2t e Srd WS e g 3 POl TR Sy abls : 11 Jp
P bnﬁc)fb;;uy;/?wndqu(gui»;uﬁ(f U Z A5 S P IS Ien

IS " KX oI H,S0, s/ Na,SO, 4 (10) =il (i)
IO U (=39 .
(U:Nast4) (U:NaOH) : f—tﬂd‘-dj’ﬂﬁ70}LJ¢’—H£Juﬁ¢«L//O"UJ’”
2 ! LIy (@) L sv 4ar gt U125 16 Na,SO,
2 152 c;d;d_/uﬂ/ (i1) u)t}"é Jie d}l//;; — ui»;l/.; JU’/ZJZ

_é/ﬂdiauégéou//g f:ﬁ;L/d}hf:’;’ﬁd/u;/;ﬁ:é/)&-é,ﬁ%@’ﬁfrééé_[
SUI- L WU Na,OH £ S bl NaOHL L& Lold s L fdve Jeuly 26

34



mUJu,/;zé d@/ﬁf&./:’ﬁql’au;}»fta t’l’u:f/?L/éngu"uf},LLuﬂ? (10) e lsbs (ii)
%/L;{éZ:L/d}VJ‘A;JuMﬁL cj’wﬁ’f@cdfu’_é"_uﬂ?ﬁ;(IO)a’JchﬁJLnd}fo
-{;(uﬂ}";lﬂd/u;/;ﬁdi u@/ﬁfl‘,%éu”‘ac«/y}(fé_/’;«/}a

IS "
ENONETD
)U?."L,(u:/z:? )U;d/u;/zﬁ Vad "4

2 2 Na
5 6 0
2 4 H
1 1 S

B " St

2 (UAH,0) | 12Na0H) |3 $Uszz
4(U~H,SO,
2 4 a7 ()

2 %2 4 I (i)

= S

_éuﬁ?@aufgﬁ'd‘w@uuénd;u:(6)@»» () (1)
-éé/ujtpfai,wu!Nz (g)+ H (g) == NH, (9) (&)

WIS S Unez Pl UE(10) ehile (i)

L B2 A e HO0L LS
_gg(lo)" sl

2NaOH+ H SO, — Na SO +2H O ....(10)’

ET AU sl L w1 (10 bl (iv)
@l;V%J’é@d}L/‘)’ﬂJQ’/{}?L Sl uinSe
e e bl GLd I (10)
:%L}Jlﬁgfnwb:«bb‘uﬂi’fb)’u”: V..,
2NaOH + H SO, — > Na SO+ 2H0 ....(11)
AU 2L e o 8 il LA
e 1L S_E16E Sl Serbed L8 S Sl
—e b el g S~

~pnigllsdT

-g@uu&y{wwééﬁég&fe} (2)

ﬁf'/}gff“u + MIVC}:."P B W{fy + ﬁf'/}gd?}/ﬁf@

A IS EISe e b (3)

SO, +2HS ——3S+2HO ()

2Ag + 2HCl— > 2AgCl+ H, (&)

L RIS (TSP TWING F V=118 o W A NS -
Gk & IS tbift FUl-e br it I b B e o S ur b e G4

-Zu:/'vj S &fj
(Types of chemical reactions) u.t’, J.:,Wég{

e BUL ATl eI S e ol IS e 5

B RIF ez L, AL

(Combination reaction) @u',“//“ 1

i Ll SEed 3 T
Z£JS

35



S DUt FL e LGkl Z A (-2 2o ki S B d
‘KL}J%U’Z C&{ﬂl‘,ub‘”;&ifcg/c':éuf‘p(égf? T.éu,?l,‘%‘.éﬂ%}é#é&
?Knmurfw
NH, U borite QT o bt J# L § EK LA dTrt o Hel 2 A e
AU AU S d Ui o Ut e S A pub i e SO L Un o U i
e L el QL SUt-e s QU b i UK on S e s
NH,(g) + HCI(g) NH,Cl(s) ... (12)
Lo S P s PR
_ct-adﬁégifg U/l,/)p/fu"ly gﬂn’/g/z_/»ziul//u"i,vK.«Lm(Mg)(’MQ ZJf
_HE LI L S5t et Sl S5 U0
Mg + 0, —> 2MgO ... (13)

_‘gmgd"t.,g_.:‘/igwfﬁ%-_fuiuﬁfm(f“f%:Ju?m

SAITEL L 5S4 L (CaOITEY Figi DA RS -2 A fide Bt 3
-Ldf@/bu/';J/’Mo)L/J/}’Llr"C&(OH)Z L/(U//VL(ULVU'L(}L

CaO + H,O ———> CaOH), + w7 ... (14
ST i AU T X

?‘Lugf'ﬁJ?'JbuﬁJ@ﬁUEe/ﬂ ;
vc‘_&Qp?Ju}w:gﬁuuu,gyu:aw“uguﬁ 2 @uﬂgbb‘éf )
(s 0ol L e sl 3
_ugjJJu?&f}/JLﬁm,;ba[}m;iJ”uwug_ﬁ/&?uégmﬂjuuguuﬁJL’?J;».

(Decomposition reaction)J U*L}"L{ 2

_D/)//uv*dbd/ 0—«1”
ey S

GO & 0K B Bt o §07- 2 e aSir S S -8 Fssrd st des gl i 1S
s IS S e
(HZOA!C)_&nﬁuﬁ?!»(ﬁ)é_u"lp@ugufﬂ/ﬁ
LH,0, =L, 12C + 1IHO0 ... (15

& S A ST o e Bl & JeliUt JBU



o/:é/'/.‘b‘ulﬁd/./‘(Bent tube)(}énd}:j&@"'u te UT Quf’géfg){{_l’ )
&&KL%DJL":&«,{X/K&Z?I&M
Setd du1-@ e im e s S deng - S
) d/»/@/g/ué L}-ci_vﬁ‘ L}Jé?&ﬂd};u u(b‘ub"
Py s ¢ng'&i-.<.z;<+d/ggmg¢zu:&>u:u‘dw
a —diy ewdlobl g e BT a8 Caco,

L4

~, i

6K 136
Bkl g e UTATEBuRIL S Sy £ KU e A KWL AU L o
Sa Gl S ot 5o tons BLUt E JEICE S AT (16 e blr) £ b o)
_‘at’n:,f:‘ufd%il;/ﬂ&&)ﬁ)}c/@dzKféflszf:cﬁﬁﬁﬂ(17:4'»")

CaCo (s) A coogs) + co,t..... (16);

2H,0,(1) = 2H0() + 0.} ....(17)

g Aed S s U (17)01(16)

?‘LG‘CL?&Q‘qu%uifyL/';fjg&gcutfﬁ/.@&‘gﬂ/g

ot ol e T Pt S A QT G TS QLS ot esta 2 e T
L F S A umi-e b su§ 00T s

2H O(1) RN
BLdi)

“ 2L JOALE LSS mur dn e Eie & Jedigt JedLE U2

20 4 +0,4......(18)

2L ULl (j}u? K;/(Jw-ug LY J’VJ@' (Degradation)&&f@j/ijl &l e s d
- L/{ WL Cfﬁ{j’dt’p’ KJ(J/,G_‘L JM/L}' (Biogas)u’{&zﬁﬂb La'//';’:,:f

37



(Displacement reaction) Ji K3t .3
vy JF B K eib £, 1B p L e At L i e WD TGt U
Z7n LdyTce® W;ng.L"Tu:;.’;r_m_gg(z,)_»,uwégrfJJu?w_cb- A b me
Cu Ut CuSO e s Zn (o b Pl 12 Cuth e e T CU s (L T2 i e 2
SISO U L Ll ToL 26 2 o e S T S erUt L p ol e bnl L5t
St A e (L S ot el Fra i e st e gr 2l St

gl Sl et
ESUaL Y
I. CuSOyaq) + Fe(s) ——> e Fo, Gq’u;){él.)‘é,f )

2. CuSOsaq) + Pb(S) — > oo T oo

(Double displacement reaction) Jf K3tz .4

e A (9 il QLT A bt s i S bt ALK T S BI

et Uil me v cre Ll Uk ok S B SBL

o L b (KoCrO,) e by T UL (BaSOy) iz

CBL sl 1
_4%‘(..%
e TN
Lo st Lt e
(Exothermic and Endothermic processes and reaction) J B K/;'/:«/VA”J:«JV

ezl w7 S b S b () K7t Sl i1 2

_degd@*d/all@d:Uculij;wim/!/%ﬂ

AR fe iy 2 s

gt el L e b e e el SR

‘Jiéw

0 Y

S T E 2

JL L SP RN LE 5 F o Sienz,d se ed bkt uked
§E b & culdf Y e Ll e s Frd Uie dntbeiry i e renuind
LA 1525 R A UL e Qs d L2 e e trii
e Al eSS A

B WL

38



i/ ij Je 17 i/:,',:"u 7
—o21Z 2 3<(Measuring cylinder);lﬁ”'cgg:d;fu u(..ﬁdik re T
s3I T e Fo ity s 10U

(U1 oIt S $od Ul o9 S L sts AT 22 3
LA S o St (Fip b ?) ForF KB -2 3L 100 ml U Tz Ut un St +
LA -5 ®NOs e by oS 5 Sl pbibenronl QUL Sioe (FL b
S WA i1 NaOH) U Tt Eivel) 5 U UG- Guilberond J# 21
-5 LI i o

FrL sl T b P T Ftg S FaG i b St B P g 2 A OF
‘eSSl e s gt

et fe ok UFd ste db S ere Jo L S buund w FUt 3L L KNO,
Je b FUEQL(UE Il ) NaOH - & S erd f e Qe S o e st otr gt J U7
g ESenr S pe dnt et S o e 7ok Sinle (nb bl
(Exothermic and endothermic reactions) Jj')cu’]u' 7

At Pt P (Bl a7 Ut U QL P e bl K7t S5 e
Set SO e b e dnpbetromd n fEIF Y FS ISt SO A L eire
e dy ot e e Qb S dea e Jrl gL s G P FS L

CaCOs(s) + wsl7 —> CaO (s) + CO,(g) (S =il?)
CaO (s) + H,0 ——> Ca(OH), + w7 (JUleir)

e GO S S
CLJLULL)’JCCJ{JJL;M B CJJJ)J/CL)‘L—’ )

(Rate of chemical reaction) { /"J Ju é.lg.{/

S S EE S sz U Usts S r L 6 U2 I L S 5 -
) el GM}’LD: )
UGG Sed 2 e Gkl 1
e B L) F Lt R E 4 < FEMES I
_ugz_még&/?irmﬁé_uf/L,/gquﬁ&dw
e Urgiog &N 25 iUl U JHL 21
SO G e Ere Sl 2 S st Lo F st o P P e 6T e b1
_‘aJndf;b/“u(ou@ﬁﬁ-ujLné!;;/ajdzuﬁ‘aﬁﬁcﬁ)u&)aﬂééLn

39

o L W



c:b:/;/“ié &O")LJ’ML&ZLM»J@/-‘Q CﬁnJQLC;ﬂLiAEﬁJJ@d‘VQ
- t‘lguid,dedw)'ﬁ'_ Jlgw”/. Z//"JJL;L 4’_ S a9y il 700 1919 u'/:ﬁcc‘_ Cﬁ
Ly e bsiace dn it uf T A S 0L

(Factors affecting the rate of chemical reaction) J 1F0_1sd_ s il ’;‘4 U /"'d/ < bl d.lfi/

(Nature of reactants) :«{id/ LPU' L ()

LU SGALE 5w KU (Zn) el (AT) A

U3 P QKU - Gt TUd H, S JOAL 17 LA 2 K U Zn i AL
JMJJU?WU’J}, KZ//:;JJL;-+ t’n(}f’)ﬂ?g)’@};’v&b’«"/.ﬁ' Koy ﬁ%!uﬁ,&méawu@ﬁ%
SSSL Zn g FESEL AL AL Lzl J1oe (Reactive) U2 Al ez § Zn e e o
GO U)o o a1 21,02 S et (L (oo 6 D eV S I U e dumpied, (U2
Ly S et p ot et Fa e eone

(Size of the Particles of Reactants) <402 d/cﬂ}é: ?U’lp (&)

oot Sl izl 3 s e T 5
. . D/tj). r"uj“. ):./ J"d u. : Quid"()é/(){él )
o T HC s L3 K A Tolt e FL Pt Tole 210

w13 HCLsrb6 A8 10 - 102 Ushs- & bl L P Tl it ud 61 :
P B A S L AT

J'/’UZ ’LMTMT&L CO, P UJP‘{Z: U’/U/’Li’ab’fc;. L}Tuﬁ'f:«l’: L;J‘-L’ZAL f&{;l
U e B g AL

4,a>uﬁ«ﬂ§l“/f-+ ‘Eﬁﬁ’.}/?c/lf% Jc«'ﬁLb%.ﬁ?uﬁf J@@/&JJ@J/ALC%QLcJ{Wé{.N
< Jnugm@c/‘&)'@zi U Jydfz’d“ﬁvw el It
(Concentration of reactants) Jj&/§ ?’J k(&)

~E SOl i AL L CaCOsSE 5 kg, K 2 b

T Tu'f CO, sl m?nﬁi:»; 7227 CaCO; et B P CaCO; AL E SZ K
e b P LI CaCO; e b JGALE FE 7L e (et

e S # Tl HNL =T 2SS toidoend. $E 52w SUALE 55,

(Temperature of the reaction) &7 2 1 J’ &
CL 232 bGsenre izt e Wi TSI LSS Rom L bl S5
e bk AL S CO e L FSSV e dn oL SIS e e il
e bl A b e (ot e P U SO et Dy e 1
40



(Catalyst) Jl& s G)
et e KS UG 2 (KCI03) oy
2KCIO ——— 2KCl + 3O ............ (19)

AT 2% e S50 0SS SO o e o SO S (D (s erlr S 133
St SF 5 M0, Ut SO (b o 0, e (o2 S K10, Ut G2 (MnO)

'LL&}WJ}UE/{"
LI E p1de el S ofe Fh LUl e adbardE o
‘:u.;

s JOLLy‘W)J/...«/V:/}ﬁg/(l7ub\/‘)gfwE:/Lu;/mdt/;’ﬁu( ST Pt
_‘Ltncd/b’/ﬁ/?g_bu)"‘g(MnOZ)/gbf (j )/{QJQ

p (ST N

g laludedii ot ded:
I agilhe S LESISLA 2
e bn et SIS en L S E 235, 3
U E e o S UL B (Bnzymes)s bt e e 4
FSL e AL G o3 Sarion -t GusEI b polstEAGIEI i 5
G Fenie JeTd
e E et Fed S 6
L aF el UK I L SIS T
ce MblesFe FBLJr L fEU5 8
61wt (L 71 QSEFC UMbl 3 U2 NS Lrd S B St 9
L _c‘,/"%c/gfz.n(i;l;aié,l/umuj(a‘,/ y
(Oxidation and Reduction) J“’ i/‘ﬁ,mf/ Ji
Py 2L Sl T et U S 1S
ESELIUE 21) 2 (20) 6 2Mg + 0, —> 2MgO ... (20
/,1(22),6¢vuujv£u?‘~”’ cC + 0, —— CO, ...@D
b i e So ot 23) Mg, — > Mg + H, 1 Q)
S At e (s CHy - CH; —— CHy = CH+ H,T . (23)
< U lte Gt bPuii e St O e tro e 0T T6 (SO St
—EF S o

41



e L LS 1L A LS

i
CH, - CH,- OH O] | CH -COOH........(24)
S5 ’m Jé} L chrzo7/ H,SO, yElu el

e LW FTLE LA el T 38 £y Jed £F S S SIS
& (Oxidant) JUafete trn Ot f

p (urdbe Ty
-ugz_tgédwuwﬁr@&{ﬁéi4;(@/'!‘){5/.:@@
S S SF O L &b L e 2t P KMnOW/H,SO, « KoCr0y/H SO,
S LS (05) iy 2 et bl SeSaFL Pt (H,0,) 32 T Posit
e bt e FTE e e STl e Ji

0, = 0, + [O]
H,0, — H,0 + [O]
K,Cr,0; + 4H,S0, — K,SO; + Cry(SOp); + 41,0 + 3 [O]
2KMnO, + 3H,S0, — K,SO, + 2MnSO; + 3H,0 + 5[O]
IS (0] e K T St o & M 0, 715

g LSSl LS A L
?@L/u,[dwKq@/?(f‘e’gcﬁ,“g/_}mfmf&g 2
LU e JeS T ey ey Sz
2KMnO, + 10FeSO, + 8H,S0,; — K,SO, + 2MnSO, + 5Fex(SOy); + 8H,0 ... (25)
¢ e 20 KMnO, Ut 22 U S U1
e AN G S 2 T Bk Ut Fex(SOas U AS FesO,
2FeSO, —> Fez(SO4)3
JUEyT Fe?*+S0* — 2 Fe™* + 350>
e Wb SO T 3L it e dnde Cha s JL
Fe* — Fe™ :J@Jgfffu
(D) (D
S G edre By TR e g T - bt Faflhive o8 KMnO, SO 6T C .
S 3T E L 5SS S U e ul e oA DL T uimd S beone
‘e S oA L

~pniglladT

42



Kﬁuu/;:s,aufm;jmawé.,f_é 6) = bls(Led z
?g;_anb"' @1‘2’)’{—[}2 )

z_g’Juuﬁgwu?@/w_ugjJUfKJj’fJLJwAL e Pt & et S QLU
_%erJu&ﬁL!‘L&,rgl/fLinz-@jiiﬂiﬁ’fi&u@éwg[}mggﬁu‘j’w;% T

e G St S8 L pe QeI APt e 22T o

CuO + H, » Cu + HO ... (26)

te o AL Se LA LA U

Yz Kd?u)yy..j'-ta&nd;&)’fbff/?gﬁ’jtg (8l o2 de:rl’c(ﬁflz(f/’l{) Cu0=h L o1
21 SEEAIS ST e B Paif B B (1,008 e /U2 o7 T
S mfearonisr-c dnd A e o dUe e bl el oSy
_ &S S RedoX LUkt § 12t Uzt S f S5

JOd7 + oS

SO 1L

Redox Reaction = Reduction + Oxidation
SIS SEN AL it Qe 5 s r St S1h 1 S—
" " quwjgf/l.;:el )
e lfUlUt e
2H S + SO, > 3S{+2HO .o, (27)
MnO, + 4 HCl————  MnClL +2HO +CL }............. (28)

V‘L)yy/c;fifjt){u;}g'ﬁfdgé 2
_ééﬂwgyw @)D Fe S f 7S B 3

o Jbyud SIS Espbus L s S (&7 )

. N PE b Y )\ (&J/.J}L‘LW"/.?MM/.&?{CZTL/ZK
Jl:J"Redoxuw;":Jf&%u‘;Vufc&{" t'”ﬂgg4¢<i%/"ufjédjdj’ffqua‘m
LLL pI TS5 P A U e b O —ES e b e

e b o S Lt 2 Y F
SUEI1 3l Uil & & bty Fe =—= FeO—== Fep,
-“éd'llac«(.)‘" J:; J..;
\ 2N J

43



(Corrosion) gft’

e LU Lt T P —
a0y e Fopufat B L Q LSSl )
/?b,;f&».::u:‘.”;l/'/Lu.loJ‘&G’uzlg :Jf
1 2 3 4 JL &gm Cl.hjf?uﬁutg}t?!.,g_é/
PES NP RIA P
oot d derg A G oL
&k Bud e d ey e
Lot g o i
PRI S ke e wtig sl
AL S rfg | LEs UG A B
sk £r:37 F o

mm&géz:i.f;utJ:Dﬁ&&t?l‘/?y’/ﬁ'gfff_;éu,&»t{u):(ui‘urf&%umgwiui;@{
-< by S0 ;“Jf kL Ut J{L"£‘¢) fe Qs 28Uy

Ut G QU A S TULr g S LSt 06 S Vil K T 1 U &JD/J;/O';!L.,W
na@f‘%&nuzjuﬁuﬁéé/u’ﬂ@u%wJui’-‘a@tezﬂizu’u'?uz"&f)/uzﬂr&zew?
< Fey03.4H,0 b AL ¥ 20 L7

m{/’:i/u’/?)’d/é"_)-éi_ P J@ék‘(&/ bf/,ﬂff*uj(c J@c—i/d{)'d/f—)d/f?tiufjgg_ﬂ
_ugz"_nL'u@@/. fZLJILbA@z i
—e g Fe2+/';u;§d/Fe/?oj"‘uﬁ££/LJ/.¢? 1

Fe(s)—> Fe** (aq) + 2¢”

B IS 0, pt2 i 2
O,(g) + 4H*(aq)+ 4 ¢~ —> 2H O(I)

e B TR S P ol e QLUK et P s redy TR s
-‘Lt‘MﬁfJ’U}f-‘LL“ncz/?i/d/?ﬂﬁ‘aa((}l’)ﬁfu/fwfggKuéé/{%f/fc;QTFeH
2Fe’* (aq) + 4HZO(1) — Fe 0,HO(s) + 6H*(aq) ......... (29)

e g () Fo6uiret e n B S Eonle drafS Udre o SNl
-iu/u: a&ﬁﬁfﬂdlb‘ KJ!-%J/U?.QJ(L“‘% gﬁ“ KC‘_}J:/‘CL_ &n G’juﬁﬁ 6//? Ul wg

?%?L/JUC/Ji/JidXJuiziﬁmd;tga.!,g_w,y

44



(Rancidity) 415 /51t

Lot L e dumte v & AUl L b s S gty
S et JeErfomiig 20n e bbbl bz red FL S e b i 0
SiFrd L& 57 e g ey it 130 S ELE S S S B 0E R e Jonigg b
—e Pl P i e Ut e sino g 2 S)W1K (Antioxidant) Jb

R P

Jods ()

ehlegl# (&)

Jugi, ()

ST

LUt Fe TSR ()
Plscbomn b S St QL ol d
-

L LV S FoATEAHCT (L)
e b Pl ¥ e (0

K e L E K (@)
2T T e Fp S QL = 2 S
e btol b Ld GBI

bl L 57 Fe pd Jigi L ()
e byt LU

NG N AN A

.f]ﬂbé.n‘@” e K(}‘L‘

@_a_,é

-ggfgu;'é:{ﬂf/ugg))?qv;uf}
Glalpsbbarlied Fo # Guedtre JEes®)
(NL Live Hide 5L d()

G2 3L S P
.............. Lt e B e ()
e
................. KA e dLdiE (@)
- by

& L JHFITE ZnsO, Ut JFUTBaCL, ()
_%JCAJJ@ ................. L’n&‘&»ﬁ&if‘/v

-égméu)u&qs

G S GaF s S s ()
Lo LTSI Ly s
LS eolnd sl e

FABERTR AN
e Qb dlng AU

U’U/L}/al}@LLliziu%uiﬂuldgrf @)
-éw@é»‘:ﬁuﬂlﬁ»?ujrlﬁl

Ldete s Ve GISLsBide ()
A

bt LS Ca0 bt QLS NaOH (o)
-&UJ/'A'&:'L?J:«@’:W'»U!

_E WAL G bl S5

Jf[:«/’/ ()

45



_ZEesdUe dnd Sl G Ut b (L L s

1. Fe+S——FeS
2Ag0 —— 4 Ag+ 04
3. 2Mg+ O,—— 2MgO

0

4. NiO+H—>Ni+HO

H,5,0,(1) + HO(l) —— H,S0,(1)

SO,(g) + H,S(aq) —— S(s) + HO (1)
Ag(s) + HCl(aq) — AgCly + H 4

Eel A e

NaOH (aq) + H SO (aq) —— Na SO (aq) + H,0O(l)

..éu)’f’/b)v/:’/a’)lzégé‘f”}

~E st erie Senr oL

I. HCl+ NaOH — NaCl+ HO + =17
2. 2KCIO,(s) & 2KCI(s) + 30, 4

3. CaO0 +HO — Ca(OH), + =17

4. CaCO(s) %> CaO(s) + CO 4

_EbuLinds
AUl el B
S, H,CO (aq) BaCl (aq) + ZnSO, (aq)
S FeSO, (aq)+ Cu (s) 2AgCI(s)
Nild BaSO, § + ZnCl (aq) CuSO, (aq) + Fe (s)
(I 2Ag(s) + CL(g) HO(1) + CO,(g)

ST Tt Ear it IF et JF A/ L nd b ik (N

P

_éudﬁ,«gd/féfwg/w(}f/val{tbﬁf7.§. W% gﬁg)méu

. " — .
IEQTTR

46




