ER&

9 T o ST o IYEN] A9—

oA ©d iRt STfafear o Wi
qfkenfd &Y "o

srfafsran o w1 fAfshaen! S1ereT Saaml
FT Wixal W GG o 9 qRedd o us H
f?fl'@'ﬂ%ﬁ;

YR qen Sifew stfafsmanet § fadg &
b,

sifafsrane wt snfvaskar qen ®ife § 3i|
Wﬂﬁo‘ﬁ;

7 feerisr 1 g™ X TWeh;

a1 feeiew W sifuafmasl +t digar, ae
qAT IAE i Freiar =1 aof &2 g,
I T W wife Hi ARt & fag
HHTRCT 2T HHHOT ohi ST h Hehl;
I T W wife Hi ARt & fag
71 feerier @1 Fraior X @i,

¥uezar (Collision Theory) T J0H
T G

T FerTlaat BH 98 WHET W "eraar axdt & o srfafmarg
é’—g-gﬁg\‘l»

WEE wifas 9 9 qiadd ¥ Hetud fase @1 qEEtis
Frffsran gru fafirse qon @ 3ot q=rel w1 3= TOn @ g ferfer=
el # oftedq g ?1 fRe wmEfe sfufwer & @
Frefafiaa 9o ST &1 98w B—

%) TEEfes Afafea g 1 gara &, s fe Swmfast 9
Fuffa =1 <1 Hepdt @ (379 Sd © fop feor a9 @ €@ ™
5@ arfferan o faw AG < 0 il € = siffsran T gt
?);

@) foom dm a& Ifuferan =R, 36 Tt 9= 9 fauifa
IERIESIEC

M) Afafsman w1 9 stuiq afafwan g7 TrEEEen 9 wed |
T STl S|
@ AR =l g w9 ¥ FHeH o forg siffsar i

Fa qA1 91 oF WY-9IY $Hoh 9N qd1 3Tl e we

A FRHT i ST TAE 9§ Aoyl 31 Sqeoned— &

Ty Frifta = € o @@ uered fhat ofts @@ (Spoil)

BIN? <fa 9 o Ty vhe s ol Tere ehd tfiehed ferg wTe?

F1ere TETTerd 39 H SU o S8 i o oy TEtA el 22 39

et e w1 SR WA TR Wt 39 v g fiern €, e

sifafsran o den gEeR! frarfafy &1 stemem fean smar €, f

TEETE SerTiae #ed ¢l 'Kinetics' (Felider!) weg &1

St ek 9o o ¥ 'Kinesis' 9 g% @ forent a1ef gran ® wifd|

SR Sherel TR 1 FHTSAAT Sdrdt & Siafeh qEmfTs




4.1 AR(EAfH
it et

Fefaeht stfafewan it T Tardt T SSrewoned FEmfaE iiRe uid § R €
i Ihree W gRafda fehen ST Hehar € W arsdd 36 URedd i Tfd o w4
Bt ® fop e fooeper oft aftafara =&t gian er: tfesmmer o wwen € T
“EI HeE € € @l B | Senieh i e 7 sheel TAETR SAafha o o
T Freif = F TR w0 § afig 39 R @ o oot w ¥ R
srfafsman o o gfteds o ST Gehdl 81 F9 FRE W9 Gigdl, 99, @ q
S aifufran & 97 & guifed i 1 @ TR R FEd e et w5
ferart AN TR areren Ffdd &5 @ oI geh Susi erean fHfifa g9 @1 s o
Bt B enfoash W W efufwan w5 feafafy o, guee w6 a0 et o
fomarg qen St i wiwfer sid gu foem-fomst fran s 21

39 Theh |, B9 AR o NEd e dichlfereh o ql 52 gHIfad st
ITel eI T I HT| Foeza] (Collision Theory) & fawa d &
RfyeR SR ot gud € T ?) qenfy 37 Gaew! gHeH & fAw, o, 79 T
arfafsrar a1 & foma 5 9ug|

5 i, S At ST St i T @ E ¥ S,
faeer Mg & Seig faomm ¥ difesm Fiige &1 s faeem faem w—
foeer FiES w1 sraam sfRiy e 21 3E R o sifufwand @ga W]
B €, SW— a1 9 e 1 suftefd § die WS o e srfatmag v
off et € S meEm A W et §, S 38-Vehq w1 Uiaelide qel wre W
TATTEA| R 3T YA Hewl ] SATfRaet o 371 I T Fohd 27

MY W & g fob Torenfera ares &t i ot s9ent fearfa ufteds stemn
e T o 7 1 T T ok w9 HeH ¥ orek i 21 3 YRR o femdt
arfferan =t TIfq ateran o1 Al Sh1E HA | STfafswmash Teran Scasl i Higar
o ufted™ o &9 § uRenfia feman ST wehan B et geEaear o forg 5@

(i) freht ww aAfforaen &1 WAl § B &1 X A¥a0
(ii) forelt wn a1 Wigal | gfg 1 P g e B &
T weUteh SRS W g8 i g0 faeR Y fR e fer ®,
Afferaeh R o1 T Hicl SCE P &l T Hied (THd s 2l
R->P
I TG t, T t, WR TE P & W& %80 [R], T [P], 791 [R],
T [P], & &
At =t,—t,
AR] = [R],- [R]
AP] = [Pl,- [P,

97 THEfE FErTfaeh



3 Hehi B TgT ISk HIeR Higdl oFe hid o foI0 Wa fepan S 2

R %1 95d ¥ 38 AR

R H ¥ 81 &l W = (4.1)
Y At
Pﬁ%aﬁQ:PaﬁWﬁ%:+A[P] (4.2)
e At

it Afafraen] 1 Hgal wedl € od: A[R] Th RUMHe: BN 2l
sfufsran a7 1 cHR T W WW e % faw g9 -1 § Ton & €
THIRTT 4.1 T 4.2 Siwa afafear o, r,, w1 fefm ww@ g i
stffsran o stfufsraent steran Ieuel o Wigar ufkea qen aRadd ¥ Yge aed
w Rk Fxa ® (e 4.1)1

[Rl,;=
d[p]
T =g T (@)
L AR - (RRY W
dt
oLk - d[R] T Bolprmmeeey 3
Jj Moo= g7 = 99 ‘ ;
E (R4 E APT APl [P]-[P]
S =
T =7 Tart T
5 dIR] P Aeris (bt
6—37.)
tl tz t tl tz t
T (8) —> T (5) —>
(=) @)

ferg 4.1— sifafwan &1 arefes ©q sitga a7

arfirfsren A =t gepreal

FHFE 4.1 T 4.2 ¥ T ¢ TR sl o & s, digar 999 2
3RO | AR WA H THTE mol L T TET H THTE WS H off ST
AR 37 1 3T mol L' s =i denfy, ifer arfufimenetl & st i 1
HisdT AT < gRI A 1 ST 2, 99 A7 1 THE atm s B GROM 4.1
Y 98 2@ S Hehal ¢ 6 3fEd 97 %1 99 1.90 x 10 *mol L' s ®
0.40 x 10 mol L™'s ! o wear B qenfy airea o ferdlt aror wx saffeman am
! K HH o AU TYF TS B Hehal TR TH wHAaue o faw et

wWreA fasm 98



samoor 4.1 CHyCl (Sffea eirige) &1 fafa= &g & 1 wigaei 9 eqﬁ:m\

C,H,Cl + H,0 - C,H,OH + HCI o feru fafir goaiaed o effed S st o
sl

t/s 0 50 100 150 200 300 400 700 800
[C,HyCll/mol L' 0.100 0.0905 0.0820 0.0741 0.0671 0.0549 0.0439 0.0210 0.017

za &Y fafv= geaiauel @ digdr | gfterdd Y AT R Gehd @ o7d: 89 SEd o,
A[R] &1 At § 9N 2T 10 L Gohd & (FROR 4.1)1

WU 4.1- e FANEE & Wl JUAST T A@d a7

0.100 0.0905 0 50 1.90
0.0905 0.0820 50 100 1.70
0.0820 0.0741 100 150 1.58
0.0741 0.0671 150 200 1.40
0.0671 0.0549 200 300 1.22
0.0549 0.0439 300 400 1.10
0.0439 0.0335 400 500 1.04
0.0210 0.017 700 800 0.4
. .

A

UM 1 TE B, SHY U8 S{uREfid @I gEfert TRy o fRHl &7 W AT oer
Y oh foTe arearfuTer AT 31 fohan STa1 B1 59 ew fordlt stfder wHeiaet dt
(ST At I BT 3R SR B1) o g off|a o g W Y Hehd €1 37
ToIdE €9 | od gaH dt o o drefores o i fEfated TR ¥ e
W B

. _AIR]_ A[P]

w = AL AL (4.3)

S At— 0
~dIR] _ dIP]
dt dt

TY UM% g, R 319e P § ¥ fodl o off 9igal-999 9% T 31 @1 9id
T AT 3G @Il BT U] H¥eh T1d fRar ST Hehal & (Fa 4.2) | 301 4.1

Ell I'inst =

99 THEHE Serideh!



H 600 HFhE W r,, H A1 FfEA FANZS H &l To THA o AL oIh
i T A X Ghd T FHT (=600 s W Ik W TH o9 @ S
g (FF 4.2)1

0.12

T 0.1

= 008

g AN

3 B

z Ko e t = 600 Sec W

S 0.04 ‘ \HR/W =

0.02 T
0

forT 4.2- =feq FaREe (C,H,CY) & 200 400 600 800 1000

STeT gEST T alcafur 7

W fomm k00

T (s) ——m >

R e I o e e O R e
Ad: 600 s T—

o (0.0165 - 0.037) mol L™
st (800 — 400)s
=5.12x10°molL's™!

t=250s W 1. =1.22x10 " molL's"

inst

t=350s W 1._.=1.0x10 " molL's™

inst

t=450s W 1, . =6.4x 10 molL's™"

inst
a1a sifafan Hg(l) + Cl,(g) » HCl,(s) W foeR & €1 30 sifafeman &
Afufsrereh o Scaral oF WiElRAMIS! o THM 81 37d: TE st o fou—

-A[Hg] -A[CL,] A[HgCL,]

At At At

a1 fret sifuforaen T Tigal § FH HT T ST] HT Al & ghg
T ok HAM Bt 21 g frefafed sifafwen # HI & < Aiat stoafed gt H,
A I, § ¥ TOH B Th A 0 T

2HI(g) — H,(g) + L,(g)

fom srfuferanet o sifufsras wd SRl o wisframdidt s oM T2
B, S9oh A7 ki oFed i o fou fwdr of stfafeas =t gigar § S i

AAfafsan a1 =



R AT fhdr ot IR *T gl | Jhg I X Bl HAI’: IToh LisfehATH
Tk § A ¥ €1 ST X0 H HI Y Wil § FH Y <, H, @ I,
1 T | g A LW M E o@: 5% UH o o forg A[HI) 1 2 ¥

T 3 B
59 sfefear o an - LA AT AIL]
2 At At At
Tt YRR o aAfufeRa—
5Br (aq) + BrO;(aq) + 6H* (aq) — 3Br,(aq) + 3H,0(1) o faT
afafpar 3T - _1ABr]  ABrO;] 1 A[H"] _1A[Br,] 1 AH,O]
"5 At At 6 At 3 At 3 At

foreht it erfaferen o forq wigan eniferen <@ o waMEU e €, or:
aAfafsran S w1 AT 1UET IS o fYw e § gRadd &1 X 9 Fd
a1 S T 2

SEERUT 4.2 318 K W N,O, & 37T i AfHfehan &1 e, CCl, fae o N0, i

T 3 A9 gR fRan T 9RT H§ N,O, &1 €sd 2.33 mol L oft St 184 fie
T HEH 2.08 mol L ® | u® rfufman frafafes afietor & ergaRr
It 3

2N,0; (g) — 4 NO,(g) + O,(g)
T Afferan o fore afiad o st Tor sel, fieel den Yehel o ug | Sifsul 39
T a0 H NO, o SR &1 R F1 2

x e 210

_ _l{(2.08 ~2.33)mol L' }
2 184 min

=6.79 x 10 mol L_l/min

=(6.79 x 10" mol L' min") x (60 min/1h)

=4.07 x 10°mol L''/h

=6.79 x 10 *mol L™ x 1min/60s

=1.13x 10 °mol L''s™

Tg o @ -
1 [A[NO,
EM=Z{ [At ]}
A[NO, |

AF 6.79 x 10* x 4 mol L'min" = 2.72 x 10 mol L 'min"’

101, TEmEfTh Seriden!



wEAEd 98

4.1 R - P, stfufswen & fau iy 1 9igar 0.03M ¥ 25 fie § ufafdd & %% 0.02M @
S 71 A ST T MO Yohe aen e I sl § st

4.2 2A > SR, AR T A 1 Figal 10 e § 0.5 mol L' ¥ %€ %X 0.4 mol L' & Sl
2| TH gHATaS o fore sifafewan 9 @ UM it

|

4.2 3It3TepaAT ABT Bl ATl afwmwéﬂ e aRftufel, SR- afafwast w5
mEar (T o ged H @), 99 9 Salke W AR
ST ATal oI s

4.2.1 atfafewmar an & o R am w sifufean 3, w stermn et sfafsras! qen ol
aigar w Frekar Higdret W feR &8 gehar B sfufewen o o sfufrewl ) wigar & w1 §
frequr A e (Rate Law) S8l 21 38 a7 HISOT s1eal o s off

FEd T
4.2.2 97 AR UA AT TROM 4.1 & IR T <9 & 5 9 & g S-S siffmae! Y wiga
freien uedt @, aifafwan 9 sea S ?1 @k fawda erfafwen 9m @M,

Afufsrareht =t Wigal & gfg BF © S@ar 81 o7 AHisHan =1 av rfufhasht =
Higa R R B
T 9H ATqfhar—
aA+bB->cC+dD
R foaR & fEH a, b, ¢ a1 d ifuferasl wd SRl o wisframdi
TR &1 39 e o forg av oFeh B
AT o [A][B]Y (4.4)
T wdish x TN y WLIEfRATHE! TNk (a 91 b) o FH 3t fa= &
Tehd €| SR THISHIOT 1 BH T w9 o forg Hehd g
o = k [A]"[B]Y (4.4 )

_ A0 o aF B
o = KIAIBl (4.4 @)

TN 4.4 (W) ! TeTehel AT AHERTUT Hed &1 Tal fe G feeri
2 9 o Remier #ed 21 4.4 S THE© w1 S fF efafea a1 w§
srfafsmarenl =1 Higar | Hay Tenfud dl ®, o7 99 S1¥en o sFse wed Bl
3 o Fam o wives gian ¢ Toa fnet arfaferan oF & wt stfirferaent
ot WeR Figdr o g UR kIS Hdleh IeRT ek ohid &1 98 frdl gqfea
A AU | TfaeRHehl o WiglRarHic! TuTich o W STLaT
=1 oft & werd €

IR o fau arfufwan—

2 NO (g) + O, (g) —» 2NO, (g)

W fomm 02



3T Afaferan o o o1 frufor o o fordt e stfafsraes &) | = feer
WEd gU S Afufrae &t Wiga ¥ ufendy &k, steren gl sAfufshasht i
wigar gfafia weh, IR SiEast o wod o ®9 T i Hehd ¢l 9o
gt 4.2 § fiw T
|RUl 4.2— NO, & faw=r =1 uRfyes o

1. 0.30 0.30 0.096
2. 0.60 0.30 0.384
3. 0.30 0.60 0.192
4. 0.60 0.60 0.768

uftom ¥ e ufefad @ @ R Sw o, Y Hl'qmﬁ:a'{«ngOﬁ
Higal g T S @ qd eifufman o yRfae 9 W WR % Uk
(0.096 mol L™'s ' ¥ 0.384 mol L''s ') @ dfig &t B1 o switen € o =
NO =1 Higal o anfthel W el e 21 /& NO &1 Higan feey wet ot @
TAT O, 1 Higdl T w1 W ¢ q9 AfAfehan 9 1 g 2 sitaferan o
T O, TEA I Tk =1 R ez qwiar 81 ora: 39 aifafewan o fog am
HHIRTT B

7 = k [NOJ[O,]

TH HEHIT T AThe ©Y FHIH] —%ﬂc[NGlZ[Oz] R fa i 2

39 erfufewan & waifies efiersl o Wi o SHieRtor | Higdisti ok =dieh! o
M, Ggferd ifafsan & wigaetl & WiRlhard sl & 99 81 o 3

3t frefafed &
arfuferan TETTeR o HHRTOT
1. CHCI, + Cl, - CCl, + HCI T = ke [CHCL [CL,]”

2. CH,COOC,H, + H,0 — CH, COOH + C,H.,OH & = k [CH, COOC,H,] [H,0]°
T Afuferanet o Wigar Usl ok wdich GHIh0 H Iufkerd Wifehardie! omeht
q 9= ® o1d: B9 98 Gohd o—
A fam @l fordl dgfera STk &1 @HT Y[ &1 fha1 ST e,
I 3GHT [aRT dgifoes &9 @ 761: afcw g &9 @ foar siar 8
4.2.3 TTATeRaT ot Shife a1 wiE 4.4 (F) H-
97 = I [A]F[B])Y

XxTd y 3 wd € fop stfufsran =1 o, A stgen B o qigar ufterdd 9
Y I Bl &1 TR 4.4 () § 57 Sdeh] 1 A x+ y  SAFHTHAT BT
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SREE0T 4.3

W fomm ph04

el Shife i ek HLdl & Seleh x A y HAN: ATl B o ufa safafewman =i
Fife & wRRE F

ara: ferelt stfuforan o am fram sdwres & wgeR |igarstl o =rdichi
o 3| rfafeRan it whife weadt 1 sifafswan =t #ife 0, 1, 2, 3 s1eran
Treren off e wehdl 21 sfufsran o wife & I e w1 el @ for arfufimn
o7 srfafsraei w1 gl W AR 78

S arfufsmaneti st et wife 1 T HITSQ fSeRT o Soih 2
(%) A = ) [A]'/2 B/

(@) 3 =k [AP? [B]?

(=)

(@)

M =) [A]F [BY; FA R =x+y

s T W = L2 =2 = e fadr A

Fa F — 2+ ()= e o

Hqfera TEmEtes g, sAfafman ol 8 @ e; sHe wel fesor et
ot T el Bt iR forat g i stfafn T us | ol gt 1 T 0]
¥ g arelt sifufwane s wrarfhes stfufsramd (Elementary Reactions)
wed ¥ o e sfufward uw 0 ¥ 7 o ek B 91l H T B 3R
T o, a9 sifufmeet wt wifew srfufeamd (Complex Reactions)
Fed €1 3 srfufrand sArE (9, T %1 CO, 91 H,0 ¥ i ¢
eatier Tl gRI S Toshieiar, Wfegers qen 3t sd ©) , o erfafemand
o v sfaferard (S WA o AU gN SieiAgawiaie qel
WAESIH TS T &A1) & Tehell B

T feeriar it geRTgEi-
Teh | ATqfoRaT—
aA+bB->cC+dD & fau

a7 = Je (A)* (B)
&l x + y = n = sfafwan #F Hife
oo el :m‘a?nx 1
T [AF[BY  wWE O (WiEd)"
Higdl T 999 1 SIS mol L' T s &1 I fafiy= sifafswansti o fog
e FT THEE ARt 4.3 § <o T

s [A]=[B]



RO 4.3 3 feawisr i geREAm

molL™ 1 —molLs™
I wife sfafswan 0 s (molL')
mol L™ 1 _ T
Jem wife srfafswan 1 s (molL')
molL x 1 =mol 'Ls™
fg?ﬁ—q wife Afafwmn 2 s (mOlL_l)Z j

SRE0 4.4 fyfafad an feerist @ etfafean wife =1 T Sifsu—
(i) k=2.3x10°Lmol s
(i) k=3x10"*s™

(i) e =ife afuferen & a7 foia &1 T L mol | s ' 81t §, om:

gal

(i) 9org wife sifafewan o a1 e &1 o s 2t 21 om:

L— 92y 102 T mnl Lol g = afufen = Befis == 2
1s 111U1 ) mTimAc=e a0 LI Nl B AN R AN | | Qi

N — .9 AN 19V [ SN I Bt B A B A

k=3x10"*s " yor sife sifaferan =t Frefa & 2

4.2.4 AfAfeRaT =

At =1 Tk o Tured, S enfueshar sed €, siffmar w1 fwantaty
T o TEEd kil 7| weften stfferan o W o arelt witeiiey (uRaT,
I AT 310] ) Wi fof Tk WY Hoee & woerawy Tt orfirfwan
HTAT &, T G TR S snfuaehdar shEd 1 S0 sifufwan § shaw
ek wfei "o @l Afafwar Tk ST hedrdl €, Sqewoned— STy
ATEITES oh1 3TTEEA

NH,NO, - N, + 2H,0

- srfufsmaretl o s W < wiifeT o1 GEee g 7, S
HESEREC RIS EEACA R ERIE b

2HI > H, +1,

Fr-wHE sfufweet § ww Wy dF el w1 guee g g, SH-

2NO + 0, —» 2NO,

3o fa=me o @y @9 ¥ afas oTupst o Tw WY EeE o SWId
Afiepd B 1 WAl STcdd A el 71 o7 ey enfoeshar st stffemang
g ®H Bl € IR i vfd | wmdt €

39 YR TR ? foh Siew sifafemant feer wigfmardidl aie o o
T e 70 B €, @ T 9§ S e H A ey, Se-

KCIO, + 6FeSO, + 3H,S0, — KCI + 3Fe,(SO,), + 3H,0

o€ ATfehaT S SU IR © YW I i SATEA Bl €, orea o fgaig
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aGAET a2

Fife 1 27

W fomm 06

whife =t arfaferan 21 98 s 2 o = arfufsman e wef o 9= et 21 e
1 U oot Srfuferan o i i e @, 39 U9 1 o< oW srfufman
franfafy 1 0wtk < G 71 SR o fore Rt i wfEfa § St
I G U8 % G TS uee W R Fdt 21 die st wer stfufsman
FT P A7 AR & Y T 0 5 TR B ®, 59 9w frain ue
Hed B &g WEAH § SASES 39 ¥ S BEg IS WIAIES o STTee
=1 1fvfeRan W fo=m =ifsT)

2H,0, —le > 2H,0 + O,
39 HAfufeman o forg Frefefiaa o S g g 8-

im == dHtQOQ_] =I[H,0,][1"]

Tz sifufewa H,0, T I, 7% & Ufd 9w Hife &1 &1 v, sifafswan
% T W H g € H Gohd 29 R
(i) H,0, +I - H,0+I0 (¥ W)
(ii) H,0,+10 - H,O+I +0O,

T ue fg-arorr Wit sl 21 10 wfeis = meEdt #Ed ®,
Fiifer =78 arfferan o Tafia et 81 wq o0 Hfera SR § ufiterfera &t
Bl T g TS B o S0l o (HHReR IS B 37d: 39 Afafsmar | Hemed
1 1 R Afufewan o =t FuiRa s

31d: 319 % & I ¥ gH e ey e 9 B

(i) srfafsran =t Fife Tw wEfEs 9o 1 g g den faere ot @ gt
71 wg sfafewman &1 enfoashar Y teqan squiish TEl & Hehdlll

(ii) erfafsran =1 wife mafte w8 Jfea A1 ThR 1 stfafswanet | am]
Bl ® St stfafswan ) sffvaehar shae werfhes stfafeman o forg €
TRfed gt §1 Sfea sifafewmensti o fon smfvasar o1 &g o7ef T4
Bl

(iii) Sfeet erfafmane & Hife gad H g 1 < <t € den Tad o5 9% 1
Afoererar den Hife THH Bt 2

4.3 TF A9FET A + B — 39, & fow a1 fm r = ke [A]Y? B ¥ e w71 sifufwan it

4.4 9 XH1 Y H SR TG hife i qormicaen! o ST&T el 2| g X i Higdl o6 T
WU A Y o O g % 9 W g ugm?



4.3 AFBAT
AT FNBR0T

43,1 3[A SHife &

[R],

R &l 9igdmT ——>

0 qqq —>
a7 4.3— T HIiE T sTrfma
& foTq Trsar 1 99
& 1Y qRedT 3Tea

BH Teel STH ok ® foh Wigd W M o7 YR ol shi STeehel o iRl
Hed ©| dIehlicieh o o1 &R0 Ted e &l eidl, sifeh ST | |isdl
TS 9T o Hed W™ 9% o 't 65 W Wi TE TR W@ 1 gre ’Y & R
St @ (Tot 4.1) 1 599 a7 = 1 ST shiod 8l Sal §, 37d: Afdfshan s
whife ot T HET HicT € ST €| 36 HioAE o ANl 3G €H S HHieRl
F GHRTAT Heh FHERTAT O TR T R ka7, g 'Y e &
MY g T st steiq faf= Tma W gigan qen o feerisr & s Hey
ECRARSIGI

fafi= wife =t sifufswanet o forg o1em-stem ameRfera o THIHT B
B &l W EH shedl Y T UM T whi afafmanet o forg € wmmenfera o
i = e e
I i i srfafmar 1 eref g @ wE erfafeman g an aifufmas i
HIgdl o I Hdi% o GHEEA 8

JIfafeRar, R » P W fo=r -

__4dIR]_ rop
9 = i k[R]

ot O R I STk T A SRS el © 3Ta:
d
T =—%=kx1
M d[R] = - k dt
A TH FHRE hid W—
[RI=-kt+] (4.5)
el 1, TR Teee 2l
t = 0 W sfafFa® R T sl = [R], T, & [R], STl &1 yrfas
iga B
FHHT 4.5  [R], T AF WA TW—
[Rlyj=-kx0+1
[Rl,=1
[ 1 HH TR0 4.5 § @H TW—
[R] =-kt+[R], (4.6)
AT 4.6 T W & FHHWOT y = mx + ¢ o T 2| A% 84 [R]
Tt d9 TE WY d Tw e e ura et @ (e 4.3) 1 39 Y @
T = - kT 3q: TS [R], o SR Bl ¢
GO 4.6 1 TH: Tl i W AT el W e 2l

kz[R]ot_[R] (47)

Y[ hife wt AfAfwaT sTienga s 2, fohg fovm wfifeerfaat & o
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Hied et 81 o TIEH SAIRd Aafharg den 1 Jael W e el afafwang
T Hife Ht sAfafwanet & pw ST F| S99 @ W, T ST B aw
wifem gde R fodism, g Fife w1 aifafwan 21

2NH, () —poa—> N, (g) + 3H, (g)

M = k [NH,)" = k

30 sfufsran o, wifem #1 dde A 1w S 21 596 <@ W, U1
1 T8 19 et ¥ gqw 8 Sl 21 safay sfufwear s ol o ik
STk aRedH, oTg ¥de T Ul STHI1 &1 7 H 9ReEcd Tei s ehal
a1a: rfafsran 9 erfufas 1 gigar R fefa § @ = i 21 @l gae
R, HI &1 IS faaem = *ife &1 1fufean &1t 7 33w 2

4.3.2 QI RIS HY 59 ol i eAfafsmenett o srfufsmen o, sifufsraes R &1 digar & 9oF Sdieh
srfrfmamt o A B €1 SerERoned—

R—->P

__dIR]_
an == =kIR]

drR]_
[R]
TH GHISHTOT o1 THIHEH T W EH U &—
In[R] =-kt+1 (4.8)
Tk a1 TR [ ST o1 fEeis © a1 SHeh HH Sardl 9 A e s
Hedl 2
S t=0, R = [R],, T8 [R], ko &1 IRfew Qrsar 21 o7d: THiwo
4.8 FI g9 71 5K ¥ @ "o 2—
In[R],=-kx0+1I
In [R], =1
[ 1 A e 4.8 § gfaeenfug & m—
In [R] = -kt + In[R], (4.9)
HHIRTOT Y TH: AT HE R

lnE =kt
Rl

—-kdt

I k= lln [Rl,
t IR]

T t, T, FHH 4.8 €

In[R], = - kt, + In[R], (4.11)
q99 t, 95

In[R], = - kt, + In[R], (4.12)

(4.10)

W fomm ph08



T&T [R], 92N [R], A T94 t, 701 t, W Afafpas &1 wgag |
FHIEHTT 4.12 1 4.11 § HH R—
In[R],~ In[R], = - kt, - (-kt,)

1 [R],
= In
(tz - tl) [Rlz

TRt 4.9 w1 7 TR @ ot for@ wehd B
R] _
[R],
HHIRO o Al RE HfAeTue o R

[Rl=[Rl,e ' (4.14)

0 t — TR 4.9 FHEH y = mx + ¢ % TEGeT ©, A g9 In [R] W ¢ ok

AT 44— o T ey T T G (o 4.4) @ B - @A = - ke Il TR T@1 W Bt € qen

% 70 InfR] Tt & H: @S H A In [R], B 2

qeq SACE YT I o AT FHET 4.10 H T TR Q@ ot foran ST Hehar 2

_ 2303, IRl
t [R]

(4.13)

-kt

In

In[R] —

k (4.15)

Rl, _ Kkt
[R] 2.303

71" log

[Rl],
[R]

9t g1 log U9 t o 97 WE @i (o 4.5) @ @ = k/2.303

BRI
W = le/2808 wefiA w1 BEgSFE (Hydrogenation) W shife shi tfferan o1 Seew 81
C,H,(g) + H,(g) - C,Hg(g)
#d: o = I [C,H,]
ST TRT o Gl Wishfaer den S| i (fsarufea) e gem
0 T —> whife =t Ferfaeh! o g e &
faT 4.5- 397 Fife &1 fafwar 2;2Ra—> ;He+ zgan
& fe7€ log [R],/IR] T

T o g e T = ke [Ral
N,O, T N,O 1 1qere Jor FHife &1 sifafwansti & $2 o1 3w 2

AT, B9 6T sTewen &1 T Siafiius gom ife sfafsa w fa=an &
Alg) —» B(g) + Clg)
* In TF log (logarithms 17 TTF) & fag TRETE-IV 3G

log ([Rl,/[R]) ——
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SEERUT 4.5 geom Hife i aAfafRa N,O, (g) - 2NO,(g) +% 0,(g # 318 K W N,O, &l

YRR FEdr 1.24x10 2mol L' off, 5t 60 e o 39d 0.20 x10 “mol L™
©® M| 318 K W a7 feeriar &1 Torr shifsa)

61 YUYW hife i ATAfwan o fou—

log& _ k(tz _tl)
[R], 2.303
2.303 [R]
I Ic = Io 1
t, -t & [R]2
- 2.303 1.24 x10%mol L™

"~ (60 min— Omin) 2 0.20x102mol L

_2.303 log 6.2 min™"
60

_ 2303 0.7924 min"!
60

a0 k =0.0304 min™

A & A 1 R T p, T 9 't W R A @ p, 2| U sfafman
o ToTy TmeRferd a7 TRl i ogeafa T WehR § Y Tehd B—

F W p, = p, + Py + P (T THEA)

Py Py T8 p. FHE: A, B T C & i @ 2

I t 9T WA & @ H x atm &I HH I € Al B TH C T &
TH Ol 99 W B U6 C ¥% & @ § xatm &I gig g

Alg) - B(g) + Clg)

t=0 "I W p;atm 0 atm 0 atm
t 9HT W (p,— x) atm Xx atm x atm

TET t=0 §9I W YRS I p, B
p=p,-X+x+x=p+x

X= P~ by

7, py=p,-x=p,- (p,—p) = 2p,- p,

log— P
Da t 2p,-p)

o - (2.303] (log&\ _2.303

: (4.16)

W fomm phd©



SEERUT 4.6 feoR T R N,O(g) o WIH Hife o qrda foaiem W fm i o gu—
2N205 (g) - 2N204(g) + OZ(g)

%9 /s % Ie/atm
1 0 0.5
2 100 0.512
a7 feomisr 1 MO SIS

g A fF N,O (@) o <@ ¥ 2xatm &1 & el 71 HfF N,O (g & I =
foiifs gt N,O,(g) & I Hidt el O,(g) 1 TH Hd 3d T, N,0,(g) & T« ¥
2xatm7=|ﬁq@39ﬂ 0,(g) a*mﬁxatmﬁq%ﬁ"ﬁl

2 N205(g) — 2N2O4(g) + 02(g)
I H t=0 0.5 atm 0 atm 0 atm
t 9HT T (0.5 - 2x) atm 2x atm X atm

D; = Pn,o0, * Prnyo, tPo,=(0.5-2x) +2x+x=0.5+x
x=p,—0.5

Py,0,=0.5-2x=0.5-2 (p,~0.5)=1.5-2 p,
t=100s; p,=0.512 atm W

Pyo.=1.5-2x0.512 =0.476 atm

THEHT (4.16) H T HEH W

_2.303 los PL - 2.3031 0.5 atm

k = (o)
t Pa 100s g0.476 atm

_2303  5.0216-4.98x10% 5!
100s

4.3.3 oTfferaT ot fordt srfaferen o sifaferas =1 uRfvss gt o se a9 § fSa 99 e

srertg €, 39 o1y wed €1 W ¢, 50 WA o S 2
T Hife w1 aAfafman & fag o fremis wefieor 4.7 | feon wm @
LR (a7

1
F t=t, Rl = 5 [R],
t,, T AT feeris B
[R]() _%[R]O t _[R]O
ty, %ok
a7 T ¢ o6 vy wife w1 sfufwan | ¢, sifufwas w1 i wrs
o GHEU qU o Feerish o SehHIAd! el €l

k:
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SRE01 4.7

SREE0T 4.8

W fomm g2

JoH hife i sTfafran o fom—

2.303 . _[Rl,
k= lo
Ty (4.15)
_[R]y
t, T [R]="" (4.16)
d: IYUR FHIRO 4 Yeh B—
2.303. IR, 2.303 2.303
I = 0 g1ty = xlog2 = x0.301
b CERY R
2 0.693
Tty = ‘k (4.17)

IF: WOH WL H AR o foau orely femiw e € el T
stfafsraent &1 URfYe wigastl W feR &1 3t vem wife &1 sifaferen o
ety w1 oM AT feeis @ W o frerieh Y MO g W I ST Gehal B

I whIfE ot ATHIHAT o T ¢, , o [R], FT W whife it arfafsrar
& T t,,, & W [R], W it @1 g

gorg hife w1 T AT9fehan o foru av feeier ke &1 99 = 5.5 x 10 s 9@
T 39 AfafeRa o forw srafy &t o S

0.693

werm wife ot sifufwan & fag sl ; by, =~

0.693

t,=—22Y  _ _196x10%s
12 5 5%x104s!

Teiey o wem wife =1 sifafsran § 99.9% eifafwan qof g1 o @ v a1y
(t,,5) 1 10 T BHa 21

99.9% afafsran Iof M W [R] = [R], - 0.999[R],

o 2:808, [Rl, _2.303 R,
t [R] t [R]lo —0.999[R],
2.303
-23 logl0® _2:303x3, 14
t
. _ 6.909
k
0.693

sifafsran o fog stafy tl/QZT;

t 6.909 Ik

X =10
ty/o k 0.693




¥ TE 9¥H hife i Afafransti &1 v fafiredrst &1 90w 9RO 4.4
o e T 2l

RO 4.4— [ TS UYW whife i rfafmaneti & fau wurefea a frem

0 R>P dIR]/dt = -k kt = [Rl,~[R] [R] @ ¢ [R],/2k Higar 999
o e qeren
mol L's™
1 RP d[R]/dt = -K[R] [R] = [R],e ™ In[R] W9 ¢ In 2/k T
afere o e = O’i% Al s
kt = In {[R],/[R]}

4.4 Wgamaﬁ% Feft-sweft aRfeorfaal & ofedq grr sifufran ) wife o wfeds & S 21
aagr%r@o—arr Serewone, <t srfyfsrarent aret sifafewan, oo we sifafeaes enfasa o &, ™
=R %@ 21 0.01 mol T¥a THe & 10 mol Sidt o WY SIASTIsET o

TRT T (t=0) T Afafsman &t gu=ar (t) R fafy= ezl =t 9o =

KR
CH,COOC,H; + H,0 _H" ., CH,COOH + C,H;OH
t=0 0.01 mol 10 mol 0 mol 0 mol
t=t Omol 9.9 mol 0.01 mol 0.01 mol
sfafshan o S0 ST i Wxal § Ay Redd T8l s, Tt o
HHehToT—

a7 = I’ [CH,COOC,H,] [H,0]
[H,0] %! feeris 91 "ehd €1 o1d: g &1 f= 7R @ foe gehd -

3 = k [CH,COOC,H,]

T&l k= K [H,0]

ug afufea yum wife sfafea &1 @ =eRr & 8, od: U
arfafemanat 1 SIH ToMm w1 AR Hed €1 S&-THT (FhE) H
WITeNe BEH YW HIfE i SATHIH 1 TH =T ST 2

CoH,y, O, + H0 _H' | CeH,05 + CgH,04

3-THT Bocit PETE

o0 =k [C15Hy501]
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SQEROL 4.9 Afye UERe & ol T | SoTIses & STeae Hifea sRgieEs gR gad
fafesw ot o AT g fRan o fafa= ¥99 siquen W T &l wiga
Frrefefed g

t/min 0 30 60 90

C/molL” | 0.8500 | 0.8004 | 0.7538 0.7096

Ig suise fr sifuferan s wom wife &t ?, e aifufwan e omg 5 =1

Figal fEer (55 mol L) Tt &1 56 Tiehol § ¢ 1 9 00 %,

37 = I [CH,COOCH,][H,0]

ga g [H,0] e BN W BgH god whife &1 aifdfsran, T o ufd qem =if
T TITET B guw whife srfufman o faw an fegs 8-

2.303. C, .. [R,) C )
k= log =& %07 _ >0 | e
; Ogc%[R] c i T k=Ik'[H0]
I AhS W gH Ed ® foh—

t/min C/ mol L! k/ min!
0 0.8500 -

30 0.8004 2.004 x 103
60 0.7538 2.002 x 10°
90 0.7096 2.005 x 103

T8 3@ Ghd ¥ fF k= I [H,0] R & 9o 58e1 7 2.004 x 10 min "' ¥,
3T: 9% BIH W Hife T AR T 19 T ke HT HA TG B TR B
k = k' [H,0] =2.004 x 10 min""
I [55 mol L™'] = 2.004 x 10 ° min "'
I =3.64 x 10 °>mol ' Lmin"

argAftEd 98

4.5 TF JUq Hife w1 Afafman o1 o ferid 1,15 x 10° s 21 39 aifufan o sifianes 1
5g HE Wi ¥ 3g B | fohaw wHg awmm?

4.6 SO,Cl, &I s IRfa A @ et wEn ® foenfs 29 o 60 fime o1 wwa o 71 Al
sfferan gem wife =1 8 @ 9 fees &t oA sifs)

4.5 EEAT e g Ted H sifafewe A = qfg % we @f| ek 81 swend, N,0, % faier
o, gerel o1 gRfer AT 9 et wen ¥ faEsE, 0°C w10 & 9, 25°C W)
T aR fergteat 5 52§ o1 50°C W 12 fie #, g 21 39 o' o Sa @ o drefimm

W fomm pldd



H I H-1 H-I

|+ ] > i+is +

H I H-I H—I
geedr

farT 4.6 — wezadl o grRT HI &7
fa=

T

& g T el

a P

5

gﬂ\
Tfast Sett —>

fer 4.8— fafy= g sropei
g o famor &t
Y33 T 9%

THTE (KMnO,) T8 sifeifa® ot (H,C,0,) & fagm # wefimm
TR 1 oo e ara &) qor ® S " R siean @ g 2

7g ot g T € foR ferelt TamateR erfaferar § 10° @ afg @
T feerier ® e AT gieg et )

srfaferan am &t a9 R ARG 1 e e e 4.18 §
qeA-1fd T S Tehdl 21 30 T WA 3. TH. 9 8% 3 yEfad
e o fohq wiied o R AR 3 3@ Hifdeh Fere qen
yfqares feran|

k=Ae ™" (4.18)

Tgl A SRS Tork 31aT AT UTeR 71 58 o - =ik oreh ot
Hed o1 I8 fordt fafire stfuferan o foru feergesr &lar 21 R 719 o @
qe E, | st 59 joules/mol, (J mol ™) ¥ oo 2

39 frefafed @ sifafswan 9§ g9en 1 gkl 2

H, (g) + L,(g) —» 2HI (g)

AR3TE oF AR T ATH(Ha1 afl & Hendl @ ST BEGISH 1 Th
3] YA o Teh 3T0] § Hoee i Teh 3TEATE Hegad! o fatad & (o
4.6)| T8 HeAed] Sgd HH WHA Tk Aficd W @Al € 91 T2 BRGISH
aTieEe o T St 1 fawee e 2l

Herrad! o wferfia depet (C) o ed B, & foert & forg srmaeash
Foll, AieRaor Sl (E,) Fear 21 fefast s w atfafewan fdens &
e Wh Wied R ol (4.7) W e 21 aiffenen frdwnie atfrfemerent
& AR § Foll uRedd H TRE F=¥d HW 2

el Wi Hepel SIS Bieht Sedrg TAftid hedl & Ol o Sl qord
Bidl Bl 37q: 3Afam tfufswan Toedt srfufsaent ta Saael o1 ehia @ el
EZCild

srfferaeh TdielsT o GR STufstl &1 TIfdst St GHM &1 gt et uh
] & FIER w1 IRYGH & 9N H qaigAE Hfed g ¢ ord: asfe
A dT ST Folieh Herqae o oIk TE | 7oyl oh SRR i
U A o fou wifest &1 Ja R sk STgER TS et
foqr, (E) 1 9 I U *1 §&Al, (N,/N,) Td s Sl o 7ed
oo diwaR foman <1 gehar @ (F7 4.8) 1 T&l N, Sl E § g9 e
I TEA T 9 N, el A 1 g 2

sk o1 3, rfadaTer Tifaw St sterfq stuet o waifues ofe i
Tt Soll o WA BT B S Tl Sofl § A e SAfh S el oS
T G HH B S 21 S qI9 g S @ dl STera w1 v st
Foll B T IR fowenfaq & ST € (Fo 4.9) den 9k 1 Hhera Tfet
IR 5 STl € FHifeh STcafersh Sl W AU sh1 STUT &g Sl €1 ek
o AT &Rl THH el € STk ool HHISAdl 1 HIF &L T ek @l

/RT
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T (t+10) I &7 (t + 10)
¢ AR %W A
B affefierd TupeAl w1 weian &
5 BIEEUECEI
£
5
Tfest et —>

i st
A

forT 4.9— sifafawar 37 &1 a9 |/ A4
qIar g3 faareT 9%

In k—>

0 1/T—>

a7 4.10- Ink TF 1/ T & 7T 3erg

W fomm pldi6

=few) &0 E, 1 feufd Homaa-aicedm o W sffehd 3
Thd © (a1 4.9)1

forelt wered o qOHE 9 gig 5 E, W 3fueh S arw
TeE T ool AUSH I e & 91 | gig gt ¢l fe @
e ¢ T ok (¢ + 10) AI9HM W HiHI0 ot a1 3EY S
FSl 9T STUST oh! YR S SeT &7he TRISHT & A1 81 Sl
® o1 erfafeman S ST @ S ©

amifierg TR 4.18 ® wrw e /N B 9 aifye
et Sotl Al STupet 1 f9=T o W g §1 TR 4.18 R
AT 9&T T UIhiaR TH T W

Ink = — (4.19)

Ink TS 1/T % T&A 95 UG 4,19 o TI&T Het @
gl € 5@ fo 4.10 & <wifen o @)

STRITH THIHIU 4,18 o STIER A9 | gig Aeran Aihau et
H &t 9 Afaferan o o gfg gt qen o feomis # =Remiet gfg
Bt fos 4,10 & = =—% T ST:WS = In A Rl 31: B9 T
HH ® E, 91 A S A B Thd! E
A T, T FHHTT 4.19 H1 &9 74 21—

Ea
In k, =_RT1 + InA (4.20)
SR T T, W
E
Ink, = - T + InA (4.21)

(AW@@WW@*WW%)
ke, T o, SHERT: ATAHH T, T T, T o feeria B
T 4.21 € 4.20 FEH T EH WG M-

E

a

Ea

k, EJ[1 1
In-2 = Za| —

k  RLT T

k, E, [1 1

1 a -
8% 2303R{Tl TJ (4.22)

1ng_2 _ E, T2 _’1‘1
k,  2.303R| T,T,




SRER0T 4.10

SRE0T 4.11

foret arfuferan o 500 K @2 700 K WX a7 fieier H9: 0.02 s den
0.07 s ?1 E, Td A &1 T FifS@)

&_ Ea |:T2_’I‘li|

(o) =

gk1 2.303R| T\T,
log 0.07 _ E, 700 - 500
0.02 (2.303x8.314JK 'mol™ /| 700 x 500

-4
0544 = Eax5.714x10
19.15
E =0.544 XL{} =18230.8 J
a 5.714 x10

S k=ae ™

-18230.8
0.02 = Ae8314 x 500

0.02

= =1.61
0.012

600 K 17 R Tfe 3Tererss o fefafad stiifsan g sTaee o, 9o whife o
feeiw 1.60 x 10 °s ' 21 39 atfafswan =1 wferao =1 209 kJ /mol 21 700 K

AT W 97 feeriar st oM il
C,H.l(g) —» C,H,(g) +HI(g)

B W ® fr—
E 11
logk, —logl, = ——2 | ———
08/, —logk 2.303R[T1 TJ

1 1
logi, =logk, +L[———}

2.303R|T, T,
108(1.60 x10°) + 209000 J mol ™" 11
U 2.303x8.314Jmol 'K ' | 600K 700K
log k, = —4.796 + 2.599
= —2.197
k,= 6.36x10° s
y
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4.5.1 30Tk T TS

e 98 W ¢ e @ sl vaEtte aited gu fa e, sifafmar o
oz d lsc<kk gBrmigj. kBZMnO, =1 aif¥fsran =1 ITURT T a1 H HAeqot
gfg & 2

2KCl0, —"% 52 KCI + 30,

e figerman wn uered stfafman w1 X S HH H 2 Al S I T YA
F&T N =fey, gered & q@ FRivE wed ©

3RS I T 1 qemerdt Gopet Fagia 9 9uen <1 Tehal €1 39 fagia &
3TTER 3RS TR AR H A0 ol SAfufshaehl o T19 STl 5y s m
% 1 fop Hemredt Gt | wRord g B 5qeh Sk aiftrk @i
2 a9 I7 faifa 2ot SE T 33k <1 §1 I7 favery fean
STl ® ToF SOk Teh oehioush gl 3feren feranfafer § siffsraenl
F SR o e ThI ol hH hich TS 30 ThR Soll A
o et hten SfafeRa G o @ St foR Tet 4.11 | <wifn
T 21 ST T e 4.18 | I8 T © o | S o
e fSta &\ g ifufsran =61 o 3 sty g

IR T o A ARt =1 <t A 1 safa
FT THA 21 AR, fufra Y firss o9, AG, | ageTa

&IT 4.11— 9fFI0 F5If W IAF FT F919

4.6 QARMATIH
3rtoTtewen a6t
S

W fomm pldS

T Tl T8 Tod: yafaa sifafewanett s Sfia i © Ry
T yafdd stfafswan i SR 7t wan a8 of arn T
2 for S fdlt rfaferan, o o feeess o afteds =&
Hdl feng 98 W whi 9 T@fid i § HEEd S 81 98
3T TS W9 I AafRenst i WM ®9 9§ ARG S § ey |
Iiafda et € Wy wie Tenfia B S 2

Ty s Tie o fasga Rt § oy @kt ® e Geeeere fig
Herd g8 qu fafer e 4 1916-18 o wfiwifia fekan eon, sifufsran =6t oifSient
g fepanfafey < Gaef & stfereh weRrer <ot 71 T8 TG Y e oighed W anefia
21 39 fogid o e sufwas o STl ) Hor Tiel I S €, T /AT S
 for sifrforan et & onog H e €M o R B <) TffsRan fstor o
Ui ZohTE e o wfd YhE WEee ol Hueg I (Z) Ted ¥

e i 1 g s arel Tk 37 SR Hisha Sel © SEl
o &0 wed € remEH wR ok B fgeru wefhe sifafean A + B o SAR
& fory, stfafen an =1 fr w0 & weftfa w2 ged &-

AT =7, e 5/ KT (4.23)

el Z,,, AR A TS B W i TG A1 o E. /KT E, o Se 1l
T fyen St orel STUEH % AW Rl R A B TEIERT 4.23 ST qor
AT TR ¥ I W EH ke Thd ¢ F A Hoee g @ wafd 2

THRTT 4.23 39 AffeRanet o o7 feoish o6 A 1 el ATk shidl
2, T | a7u] ateren wHTY] Wit B €, fehq oot sroet o weel o



fera 4.12— 3797 1 39gF TF
STYYFH STffe=rg
o ARG

arGAftEd 98

4.7 A9 w1 o7 T W F1 g9 g2

4.8 THA, 298K A 10K ! 9§ e R TEEfe sifdfeman o1 a1 g1 & S @1 39 aiffaman
& fw E, &1 70 i)

4.9 581K dM W AR 2 HI(g) - Hy(g) + 1, (g) & faT Ffsraa =it &1 711 209.5 kJ
mol ™' 81 U & SH Y HT TUFT HITC FTHHT Fol WHF STl o AR AL THY

aifres 21

Heaqu! foerem ufieferd giar 21 5@t Sror geft Foeel 1 S o fae &
B B TR 21 3 Heee ey Sups 1 wEr e Sl (3gelt ol ) el
&t srfufa=rg g 2, foom sifufrass o & sl o <ed den Samel o
U Sy foR=F @ SRl 1 99 GEIed g S, GHTet HueE HEeld g

IR, RIS T SHNSA § fawem sfafsraesl o sifafa=m m ffk
Yl 21 20 T 4.12 ¥ Wi foman o R orfulmasl o srvpet w1 Sy
syfufa=arg =y fafor w3 Sears fAfda #ar @ aer sgage e gd
g aheel SIERT 3T-37cTT 8 S & 3R SR g1 aall

CHBr + OH — CH,0H + Br

sgmm s D0
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H H
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qeFadt

Yo HEeZ oh TARIHIU o f¢ BH Tk o wRe P 59 s
(Probability) @ieen fifem &R wed €, wedlad & 81 98 39 o1
TaTfEd il € foh Goree o Srupel o1 Sugsa sfwfa=rd g =g, At

AN =P Z,,e B /K
31 geee fagia | afewan Sef wd SugeE sifafa=ama <A & |re-ary
HATEl HeEE w1 A eiid hed B srefq erfafemar o w1 Feifa w
oz fagia #1 g Sl 8, 99 o sod womei/smpet w1 #3R T
HHT T € G $9oh GO U8E] ohl TR T B 3 59 fagia qen e gl
o fawa o ok erfren famga ster oTolt S shemedt o &)

* 3gedl FHl = GEIT Fl + SIfafETE ST &1 Sl
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AR

A SerTideht TaEtE stfafsran & sifafwan am, fafa= wrel &1 e, wempst st qaedaen aen
el o o 1 eI 21 Al 3, SR gua o SN Y Higdl M 1ol SRl Y Higal Ifs
Y et 2 21 38 ot aqor fagw o drearfores A % w9 H &R Tt < e siauer | sited o © wefikia
e S Hewar 21 fafE AN W 3 HRE, STH—dM, STTRENER] H FiEal qe1 S YHE oo 2
Afafsran 3 o5 Tfordta fregor 1 S e wed €1 T8 wE g e foar S € qen sweRt wmf e
Y ST Rt | fdt stfenes o gfa sfafsran &t wife, o fom o 39 oifiehne &t Tisal o =i o aXeR
Bt € den rfufeman 1 e Hife o o o Suftera qeft wigaretl & Sl % Sig % SE gk T AT
Remtier o 98 & GAMEUEE [UE e @1 o feerie ud sifufsmen Y wife w1 frufor 9 fem steEn
FHTEhTeTd AT HIHTOT GRT Y Wehd B | SATTHa w1 STfUeiehar shaer Wieifies atfufsman o forq witenfia w1
St B 1 enfoaeRal 1 WF 1§ 3 qe Sl el © Seieh Afdisman w1 wife 0, 1, 2, 3 1ere fa=eAe ot
B gl 21 Wt sifafwan & fau snfvasar td wife 99H BW 2

a7 feeri 1 99 R @ w1 e e THE (= Ae /YY) gr1 # S 21 E, |isRaoT
Sl & A SHeRT WH Wieh{Id Tepel 7o ATHeRReh STUpet o WeAl St o 3k o W el € 3R A (emife
e ] Io -kt O ) ToE 1 AR o T il 81 98 THIH T i € T g § iy sveren
E, ® & ¥ sfafswan 3 & gfs et 7 o0 sone sifafwan & foau defeas vor ye #2 E, § HH wa
21 gerez fagid o STUR Tk o7 fifem wRe P < & Toee w6 aret stopei o sifafammg w felk e
?, FEIqul ® iR 78 qure gz | NS YA @1 ofd: TH GHIEd hich SIS qHIRI0 T SIA0T

k = PZ, e % /R ¥ g S 2

SG=ATRA
4.1 fr= sfufsparett o o =ioehl @ gt sifufsan wife e o feemiant =t sehreal s Hifsw)
(i) 3NO(g) - N,O (g) A = k [NOJ
(ii) H,0, (ag) + 31 (ag)+ 2H' - 2H,0 () + I; &7 = k [H,0,]I[']
(iii) CH,CHO (g) — CH, (g) + CO(g) T = k [CH,CHOJ*?
(iv) C,HCI (g) - C,H, (g) + HCI (g) AT = k [C,HLCI]

4.2 9 2A + B — A,B % T 9 = ke [A][B]” F&l k %1 WM 2.0 x 10 °mol * L s 21 wRferes am
Y TOMT FHITST; 99 [A] = 0.1 mol L' @& [B]= 0.2 mol L' & den sifafsman av =1 Torn shifs;
& [A] 2 ¥ 0.06 mol L™ ® S|

4.3 TIfcTH a8 W NH, 1 S5 I Hhife T fafwman 31 N, T H, 3 e 1 S 1 811 51 ke
HAM 2.5 % 10 *mol L' s 71?

4.4 eEdfoeT doR % oUeed ¥ CH,, H, 72 CO o 21 59 sifufsman &1 o fe gefiereor g fan St &
a7 =  [CH;O0CH,*"*
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4.5
4.6

4.7
4.8

4.9

sAfafewan & a7 1 ST 5% I § Sgd <@ gRI AT S €, 37 9 el i SRt $eR o
e <@ o IR W oft e S "R @1 era:

M =k (pCH30CH3 )3/2

IS @ HT bar § 71 G0 H1 e & A1a1 S eafafswman o a1 wd v feemis Y sl o g
Tt If9fEHen o 9 W Y9E SIoH a1 Re| 1 Seeld HiTd|
Terelt stfufsroen o forq wh arffsran fedia wife =1 €1 stfafsran =1 o ohd wefaa gmm; afe sttt
T HiZdT—

(i) T A S (ii) =Teft T FF S
A7 feerie T A9 T FA YHE USdl 22 919 % TH YHE HI AEHS €Y § HQ TEHE F GHd 87
T H TR o BIH YU Hife & ToA-TIeRA & fAfafed siwe I g

t/s 0 30 60 90

[t=X]/ mol L™ 0.55 0.31 0.17 0.085

(i) 30 ¥ 60 Wohe THA AU H AT AT 1 TUAT HifoTy

(ii) TR & SA-3T9eeA o [0 BEH TeM hife Afafshan am feeia 1 T HifSu)
T AfHfEAT A % 9fq e qen B % Wi fida wife 5 2

(i) s a1 FHE fafau)

(ii) B I Wigal O TH ®H ¥ 97 W F1 Y9G G2

(iii) A @M B 3 &1 Wgal S F ¥ A W FAT YAE T2

4.10 A ¥R B & weg aifafean & A 3R B =1 fafem= yrfs @it o faw wrfvew 9 (r,) = fie

2l
A 3R B & ufa sifafwan =1 Fife = 272
A/ mol L™ 0.20 0.20 0.40
B/ mol L™ 0.30 0.10 0.05
r,/mol L''s™ 5.07 x 107 5.07 x 10° 1.43x 107

4.11 2A+ B — C + D fafHa &1 demiae! s1eae & W Fefaraa aiom o< gul Afafswan o fag

o f7om qen o feerish s wifsm)
Epin) [A]/ mol L (B]/ mol L™ D & fat=m &1 yrfs
T/ mol L min™
I 0.1 0.1 6.0 x 107
1 0.3 0.2 7.2x 107
I 0.3 0.4 2.88 x 107
\Y% 0.4 0.1 2.40 x 107>
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4.12 AT B & HeA Afafkar A o 9ia 9o 9o B o Ui 9 ife 1 €1 et diferent o e T af)

ERiu [A]/mol L™ [Bl/mol L YRf9 a7/mol L' min™’

I 0.1 0.1 2.0 x 107

11 - 0.2 40x 107

I 0.4 0.4 -

\Y% - 0.2 2.0 x 107

4.13 9 3 TE YoM Fife w1 Alafhansti o a7 e ¥ AUR i T0MET HifTu—

(i) 200s™

(ii) 2 min™’

(iii) 4 year '
4.14 Y < YeAufaa em &1 37 5730 o {1 T YU HeAhid HI ARl W, S gel i wwel

T gor ® 80 % '*C 1 A 1 THA HI I HT UEhe TS
4.15 9 gEen § 318 K W N,0, % 3105 &1 [2 N,O; — 4NO, + O,] Sifufwan & siihe e faw mE—

t/s 0 400 | 800 1200 | 1600 2000 | 2400 2800 | 3200
10% x [N,Ogl/ | 1.63 | 1.36 | 1.14 0.93 0.78 0.64 0.53 0.43 0.35
mol L™

(i) [N,O, T8 t& #ea oferd difau)

(ii) eAfferan o e stafyg =t TomT Fifsml

(iii) 1og[N,O,] W& t o e WF Eif=u|

(iv) sfafsan & fog o frag =0 22

(v) a7 feerias &1 oM SHifew)

(vi) kRt HEEA 9 STUR i TOM HITC qe1 S9! o (i) ¥ Hifsml

4.16 wom Tz 1 sfufn % forw am feorim 60 s | #1 e F A e W A o
A o R a9g am?
4.17 et foemie o1 28.1 o 74 a1 Tk Sk “Sr BT 71 A HewEm & TH R 1ug, *°Sr Tasm[
forgy 1 et & srawifid € ST iR ST 9 g 4 & ol 3Rt 10 99 U6 60 99 eEw fhat

R IEIREES | LU P

4.18 =T T e wife 1 AfARRa § 99% ifafshan i 8F & & W91 90% ATAfHan Ui 8F | &
ot THA @ AT B 2

4.19 TF Yo Hife w1 sifafwar § 300% faEsm B F 40 fate W Bt , F A0 Hifw)
4.20 543K Y W TSHSTZHICT o T q0 Ao § e o 71 fihe W gul v feerish &t TTom

HifT|

t (sec) p (mm Hg ¥)
0 35.0
360 54.0
720 63.0
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4.21 TR &FE W, SO,CL, & ¥oM Fife o a9 T9Hed W 9 sifwe w< gu—
S0,Cl, (g) —» SO, (g) +Cl, (g)
SAfafshan a7 &1 O HISY 9 e <& 0.65 atm B

AN qHd/s el q€/atm
1 0 0.5
2 100 0.6
4.22 fafa= a9l W N0, % 3199 o fae an feer = fau m 8-
T/°C 0 20 40 60 80
10° x k/s™ | 0.0787 1.70 25.7 178 2140

In kTd 1/T% A& T ST a1 ATS E, T A HISC 30°C T 50°C R A7 e i
TR ShIferT
4.23 546 K A9 W BESIHET o ofqued § an femis 2.418 x 10° s Bl afE wiwamr o=t
179.9 kJ /mol & @ Y&-Hdiehl UM &1 AE N M7

4.24 e sifufEn A — 3o % T k=2.0x 10 %' 21 3AfE A % yRfes @igar 1.0 mol L™ & d 100s
o TR SEhT WKl 1 @ ST ?
4.25 AT WEAH W YoRIE T TO[hIE U e U Tasied WUm hife w1 Sifafma 81 g SAtafmer i ety
3.0 %2 31 892 9% TH7 H T T TR o9 s=m?
4.26 TESHEA F faeed F THiw & SR T €1 E, %1 T Sifsu)
— (45 x 1011 S_l) e—28000K/T
4.27 H,0,% YoM Hife & fasea &1 = g g fora wehd €
log k =14.34 - 1.25 x 10°K/T
Tq stfafsran & faw E, =1 o ifs) fras am W sw stfafseen =61 e1ufg 256 fie ghft?
4.28 10°CT¥ W A & 3@ ¥ famed o oy k&1 7 4.5 x 10° s a2 GHFI0 st 60 kJ mol ' 2
ff9 AW Wk &1 AF 1.5 x 10%s™ gM?

4.29 298 KM W YoM =hife &1 AfUfha & 10% i BH 1 999 308 K A9 W 25% AfAfshar quf g1
H oM HA % SR ¥1 Ak A B WM 4 x 107 B W 318 KA W k T E, T TR FHIfSU)

4.30 A9 ¥ 293 K ¥ 313 K% dfg %t W el erfufsran &1 9 =R 1 81 5 21 59 eifafwan & fog
GiHF H1 H1 AT I8 HEG TU ST fF 81 9 a9 o @ ufkafad T8t g

magri%l%ﬁsr&a}aaa—r?

T, =666><10 mol L' s
4.2 AfufFmHM AT =A F faqqa B &1 = 0.005 mol L™ min™
4.3 efafswan =1 iz 2.5 B
4.4 XY, 3 = KXJ?, a7 9 T ==
4.5 t=444s
4.6 1.925x10"s™
4.8 E,=52.897 kJ mol |
4.9 1.471x 107"

123, THmEfIeh Sciaent



