SaS S 2 sl (o e ST 0L Gl eed o OS> SleS
~or ey b S Jules

u’r‘;éu’ PSSy &‘L:A."./-‘L = Lil’{ 22 Sl Jwgd/ﬁ"{
S TS U B s o L B S e n”
L SFHS e Tt el S
7 FuE S 6l £ S W
P VT,.J/ L) Q‘C b J{.AL(Thermodynamics)
v AG < O“izfr J@(ﬁf?fg)/;laﬂifqﬂyf
(LLJC'J'LQ
(chemical u)i;&%ﬁ:?u’l-gn J@..f,wuf (b)
e (o Wz,5L Equilibrium)
_.,:,uui.f&‘/.)u(fu/uu’“/u/JJu ©
S FEL ol i L JucLLé’/MﬂJu Ve
Lo w,/v/.fulg/JMLua_/u:’Kc/mc/Jw
Lo S Tl $ S L S e\ P
Lbe C}J/@)LLU Llaﬂi{i-l’ﬂzd’“iéL/uﬁ U ‘.‘J
UISe S LSS L Pt S F6ep LK
USSP L un e LIS i L U ST
(Chemical =7 3Ld UL o bl W albr Kk & il
< 5} | < kinesis O]%; &L’)’ Kinetics 5 - 811/ Kinetics)
26Ul nl SO e = Lf//.b//"'a_,ﬂv&f
/?A}’zﬁdl/naL%:guﬁc/kib/Jch—qukf-éca

—
uf
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5262CHO4

Lolde

SE L s T Ll Sk S

- /7 d/ J W /" (Instaneous)&léjnl Ll
S

Lyt b AL = f SIS
_Q:C/G;U;/?/}}’L&EU:JQ‘A
-utC/J/'ung oﬂ@o&vuﬂj'ﬁ'
23T (molecularity) :«;zlfu(c«ubj
- f 3 (order)

P ¥ /7 d/ (rate constant) &~ Z//"
S

bes sl eil7 ou SEUI v Jlﬂ“ Z//"
- Jﬁﬁ Ses e, Lﬂ;'{ (catalyst)
(ntegrated]u‘f éé: c«U-L.;/)"/T&//./}’/"‘
el p

{u}lﬁr‘ Z//""L L oU:l;/)"/T_"//.Al}‘
(collision (}Lﬁ,:/’ L u:ﬁ/u.‘.’)
_ufocfwuap(theory]



S M”f”ugcb-l:gly VU Jw’w“//:(gﬁfc‘- byt f b sl 77

el S 2 N e e S Qe 1L A S a

ERVERY;

e o 1 e Sule ST LA S S S sl QU7
SUGNEE <Z bsnlils ezl o Sl a Fid et e Pt
e L gJ@L/iﬂJff+ Jnu:agwuﬁ;dm{ﬁ;}iuﬁt&/ﬁ»fc}
Jouv(’)u’?’uﬁ(?Qé J@{f&w/?‘a y/c/“d/é.m%gLndwi um!én
-t Ln&f{)(jtl}"ﬂl(Orientaien) &: /“

H LGS S S e 1 (st bl JJLJ(Tui‘ Se1 o
Lo Effu e Tt 686 it 3L (Coallision Theory) LI
Gl e T

L s by b L o LA L SR et biGls i (Sl L
Zui-e Grre % et (Precipitation) w5 SUE b e S S Td JHT g/ -
sl S0 Er g It Bt S St p bl St izi T WA % (Rate O/{
s /% (nydrolysis) bxd LT S &t islinversion§ 5% 1 r (e W 14 Chemical
4 iﬁf{ uﬂt‘fd/c«&@‘u!f:&wcg/)ug/; .;Tt[_u“? Ly Reaction)
ELE S5 L&t N ST S SIS s phord T
St 6 /PSS LB ST A b6 L Lo
AN Iy det Ll
LAl Sedis” o
_‘alﬂglfﬂw:j_/;ﬁé_wuf;mé J"nguf (i)
PRy AN I EI0 Y
R->P
A (P (R 4t cﬁ}ﬁ_c‘- b e S K16 PN = Jr LT LR S
It (P2 (R)y UL Yty sl Jt 6L PsIR

t2 - tl = At
[Rlo-[Rl; = AR]
[Pl —[Pl; = A[P]

ce b Ui L8 G (L ) i Ul

106 L{
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LALTSUR
JULI6ILR __AIR]

4.1 ~
( ) &’tjj’/y At
LA
JMJX}&"ALP A[P]
(4.2) .~ = +T
Y

SO S et e bun (66 S5 ) e i & RIS
S6S r S L E bl (4.2) 11 (A1) bl Uossli —e Qb it a3 L1028
_udS

e g d sl Ut st Ut L e bl ST S
(4.1%)'9

Rl™] dIpl = slope
Tinst = d_t =N p
T > (P)
: ; -
2 H
3 o J d[p]
= __A [R] __ (Cz_cl) \:S c dt
}‘é AlR] T = AL = -t) N 2 1\
c, b¥ dIR] AlP]
<A
- dI[R] N“\N A [P] (c-c)
fa= g = - Slope IR Bl vl =
at
t t t oy —> & tz t “::,, >

ol =8 )yl Sl 4.1 S

(Units of rate of a reaction) g1 S Jolas T

L Jé&_t concentration time! L8118 LS e 16 Sloc (4.2) (4. 1) = sls
= b u’fﬂt-fun mol L™'s™' UK e U S =3 sl U mol L ;mu@ Ve
VK61 S il U5 bl Wl U Dot 3L 02 £ i 8 K s d o U2
-qunatms_l

:«Efiéu/ 107

e
.
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_E U A SO £ st L CatenZ U Sl f B E e

C4HoCl + Hy0 — C4HoOH + HCI
UU})L u;‘;)uzc;

A &S5 pt S AR A g 2SS 0 £ U S g
(4.1 2 i

S S LTSk S a1

t/s O 50 100 150 200 300 400 700 800
[C4HoCll/mol L' 0.100 0.0905 0.0820 0.0741 0.0671 0.0549 0.0439 0.0210 0.017

Iy X 10%/mol L™1s7! ta/s ty/s  [C4HoCIlty/ [C4H9011t1}

=-{(C4HgCIty (c4HoCIt, /(to-t,)}x10% mol L2 mol L1

1.90 50 0 0.0905 0.100

1.70 100 | 50 0.0820 0.0905

1.58 150 | 100 0.0741 0.0820

1.40 200 | 150 0.0671 0.0741

1.22 300 | 200 0.0549 0.0671

1.10 400 | 300 0.0439 0.0549

1.04 500 | 400 0.0335 0.0439

[ 0.4 800 | 700 0.017 0.0210
0.4 x 104 /= 1.90x10"* mol LIS UAE L f sl A4 JW)LLC% s
gu.?Ul.’:“l KC/:'J:/;l“iL éfuﬁ:)”d/gf@ C/“‘u:ju’/;(f:g.t'bﬁ =mol L1s7!
LSS A JEF e Sy e L L 500, 5Ly
L Ll ALt 2)ded b e L{(ﬁcl-uj L/ﬁ(c}@@ﬂ{.
U F QWL Lt $1ds™ 560 1 QLU ATt E S S o 3L L fb
_c“_‘J:)’
(4.3) Tav = —AR]_AlP]
At At
At - 02
[
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~_—d[R]_dI[p]
inst dt dt

0.12
T 0.1

0.08
s \.\o\
6@. 0.06
) A3, =600
= 0.04 /

0.02 T :

0
200 400 600 800 1000

Time () ——>
4 FLOSLuE A L= e U ) = 12l R S 6 U1
Ja1 Je (a1 Jﬁ)‘a Cﬁl.a QQC/JJ?)/L w/é“"[ (tangent) U/ Wyt =3
L =600s-< Fed/ L 0 L0 Sy P K £600s
@z s, G
= 3}4‘)’&@/:’[5@4 7,J'U’Lz’u’l

0.0165 - 0.037
(800 - 400)s

S0, ripst at 600 s = ( Jmol L1=5.12%x 10°mol L's!

At t=250s Tinst = 1.22 x 107 mol L™!s7!
t=350s rjpg = 1.0 x 107 mol Ls™!
t=450s s = 6.4 x 10° mol Lls™!
_“éjf{ ijd:}gjﬂb',l
Hg(1) + Cly, (g) — HgCly(s)
-fﬂjsg/wc/“&dwq.uguu?%}ég L = 2L S Ul
C;U/J@= _A[Hg] _A[Clz] _ A[HgCl, |

At At At
e I LA S L =S P E  60 L S 5
iy, AP L6 1, 0H, Sa L HIGE SO 500

2HI(g) — Hs(g + Is(g)

eU7dLd 109
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(stoichiometric coefficient) b’«/} &kﬁ, — EL = 2l sl J b Y e b o

oS 1 L S IUAS S S L SO S s ol
SIS Lty LA L 6 2 e Qe b
Lo LSS U1 e e 2 f AL £ Lt e (he

-Jm}fl&f&
2 - LA[HI _A[H,]_ A[L]
O/JJW__E At At At
&L LSS5 LA

5 Br (aq) + BrO3 (aq) + 6 H" (aq) —» 3 Bry (aq) + 3 HyO (1)
s 1A[Br]_ A[Bros]  1A[g]_1A[Br]_1A[H,0]

v At 6 At 3 At 3 At

Ve Car e b./lf;&,g“éﬁg) dﬁ'].)@’/lf)i/gj.é J@@Za;l/fqu Jal‘/‘vg
e P L LSS s 6 SUSSIIEL SL

Va3 L EEV I8 L NyO5 Ut S r K JE 02/;1N02JN2054318K 42 e

2.08mol L‘I/%MLMISALAIQZ.SS mol L1 JguI§ N205u:’/6;/“_tf
-%J“}g/ﬂ:al;VJij‘.%/

2 NyOs (8) » 4 NO,, (g) + O, (g)
W TUAS st £ 0y Ut 558 Jl-ér)’”uﬁf;?ﬁ;u}“:u;‘f@}mnJJL;J;

?Lg

v

. _1[ A[N,O4]| _ 1](2.08-2.33)molL"
Uil =g ———7— ("5 ;
2 At 2 184 min
=6.79 x 10* mol L™} /min = (6.79 x 10™* mol L"! min™!) x (60 min/1h)
=4.07 x 102 mol L"!/h
=6.79 x 10 mol L™! x 1min/60s
=1.13 x 10°® mol L"!s!
J/‘éh:/L:Jgj}L:/

-

A[NO, ]
At

=6.79x 10* x4 mol L' min! =2.72 x 102 mol L 'min!

110
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S g gt gt o0

=y c}mﬂJJ@_‘gbw 0.02M < 0.03M % 2+ 256§ fidl LR > PJU 4.1
-éér)”ut)b?ulw&%u,fwui»d/

Ul-ctlss 0.4 mol L e 0.5 mol L (f e 108006 ALt 28 ST JS 4.2
-gfr)’“‘d'u"c/"'uﬁ.ﬁ;

Gl d b L urd) KUt b QL7 LES Y JifLuL//“L“»/JLQZ,/‘ 4.2

e t‘n/i"/ bos sl 7 o0 (/)({clor iu/'/uuutiug Rate o/'u Rcacil(m)
¢ A .

e br g L = 2L UrS L LAFK LSS S eion n s
Leblslfetoc bl (Rate Law) 5T 2API6 L 2 S SG, b Z 3L UG
e b e S

e IS 2 LTS L Uk AL 5 S b e Gl a1 o
U Ulee b 3ol Ut S L U 2 e b 3Lt = wuﬁc/‘uiaim
e by L Ut TS
_“é/f”/? WEREVEET
aA+bB — cC+dD
e UL LSOt e POk 6L e 2l Jlrd sl e b aUly
_Jnd;'.?/p
(4.4) UAu Al [BFY
S E v L (b i) o A0 b Uy sixlie Sl
e Pl B A 5 pnend im0

(4.42) U/ kIAF [BF
_d[RI] _ X Rl
(4.4b) a k[A]"[B]

kU < &va’/ (differential rate equation) «/sl+ /" d“ /7 Jﬁ - d/ (4.4b)fsl~
2l JUJ C;fﬁ (4.4) = lslr Ut ':J (rate constant) .15;“”6/&& = el U
e el FUAUAU e Qe LA S Q0P 0L e
ég{u)u“fu/:,}, SIS ;Jé//? S L ke S S LS

7

=73l 111
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AL 7 604,21
(Dependence of
Rate on
Concentration)

slesFLS 4.2.2

g
(Rate
Expression
and Rate
Constant)



L e FUime FlnnaLd oo O b L 2r1dn L SJUE =i
iy

2NO(g) + O5(g) — 2NO, (g)

LS minZ, Pl S L5 Fe S AU U1s
G ES AL FEL 60 Qs LSS0 L o Ui L LS 4256
(42Ut xS b0t

C;J'A’Jﬁd/Nozi&Zdug

NO,/ mol L'1s! éu’le [05]/ mo™! LZLZJ:I(NO)/moIL'l
FADNN S
0.096 0.30 0.30 -1
0.384 0.30 0.60 -2
0.192 0.60 0.30 -3
\ 0.768 0.60 0.60 -4

Je b b5 86 NO LI VL Oy S b Sl = 213 B L0
ex e 1-(0.384 mol L1s7160.096)e- b Slele L b Ut ST 2 e
AL O e bW PV NO 2 ey 8L AL NOASIK L Sl e
L HIL 0, MK oS e b e P om0 TS e bl s
_4"_&5,;/,&*:/%/6/&“&& J@C}Jﬂ-ﬁ‘.b‘}%&}

U/ = KINOJ?[Oy]
_‘L.yﬂféﬁd/;w@fc;ul

_d[R] _ 2
T =k[NOJ" [0, ]

Vel LA Mo w1 L FL & JBU1 S & Saate A
—e el o Al b L S S (L 5 e L 6

JU =LA
k [CHCl3 ] [Cly]/2 = L7 CHCl, + Cl, - CCl, + HCI -1

k [CH3COOC,Hs]! [H,01°=L /“CHSCOOCQHE, + H,0—»CH3COOH+C,H;OH -2
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co ks co gt Sl ol 3 e e Slglis i 0 8 SIS e Dl O
S 4505 8 D sls JloaS Ol g0 B0 S5 by (S 4lS 1 868 o S S o 1Y
~ AU LS b Gl S el sh S e S ) g Sl S )

UA(4.4) bl
=k [A]" [B)Y
Sl b e uﬁguﬁ KA LBIASG UAS U S A S el Uy sl x
(/65 (overall order) 4TS J6 G KU = ol (4.4) e il lon
G LG Ta L Uk Bl A Ay six Fre
e b TR AL NS UT IS L Uk e KT S LA
Jo S L KJ@;M/’AgCﬁn SIS Uy 13210 5 TESG
- e L e

_‘LJ:).»M;'«/VC/"‘L}/J)érywﬁszﬂjbjj’ 4.3 Jes

UF = kIAIV2 B2 (a)

UF = kKIAP2 Bl (b)

s
&

U/ = kIAI® BY ()

v

ST=x+ y
=1/2+3/2=23100
‘LJ@/LTJZJ?:,L}’T-}
=3/2+ (1) =1/2,.57 )
—e SO T

S 6L ey LA SOS e G e N e SO w2
Qe g Zow F Ut dop 2 bl nsc b S o S5 S
(UZ TJ"/Q&)JJ’VQ {c«&@'é%l@_ujiﬂd/(mementary reation) e b
J'ycallb?:«_q{ Z_ b (complex reactions)e bl 45 = b Fe t/ﬂ!}ab‘*”l.
g :,iy‘ﬂutuféa Lvﬂi;,wugé u)?/u"zHQo uF SO, 2T
Aaa st Te FAL J) g 2n e b § bl (U 2 Sl

(G ZntlJes

Sizave 113

e
.
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(Order of a
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(Units of rate constant) gbdS & dhisns = 5
JUgAL

aA +bB — cC + dD

kA [BF=U L

_‘L/LTKJ@x +y=n=Ji&
Rate o
Kiarmr =
3 1
- = Cgnn
SR L JoLniTal, 2 s 361§ =t mol L LK SIS 6

—szd)ut‘l-?)dufugg'

LIS 2 4.3 e

KIS 2

éwb’dﬂbf&d@éé#gdﬁdﬁpz/fd;yjﬂ
k=2.3%x10°Lmol!s™! (i)
k=3x10%s™! (i)

JJGA T ke = 2.3 x 107 Life L mol! s 2T )
-c‘-t‘//;u;
W s—lég 1S g, osTesp (i)
< b s T Pk =3 x 1074 5]

4udee

Ay
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- L}/’l« ufca.{/(/@é J@‘Ufté(molecularity) edl Mr‘é)!bgd/d'bj
SO QL Ut S L plI AL L7 (e L T A o st S di
Paalt: ..Q e JL;%«% -~ (3“1( (molecularity) =4~ JJL:J";D; J:u} &/'/
VA it L Jé_e b unimolecular) QUL of S St

NH4NO5 — Ny + 2H,0

Pkl L Je e b I ulen & i 1n S L L Uk b QUL
JFJMQT

2HI — Hy + I,

/?/)b::,dt‘f% b‘ﬂ(}@."}n.{fuywé ﬁ!ufuﬁol}bjéuv

2NO + O, — 2NO,

Lo pld s oL ellinlie Fle tnf Gen Bkl
-4"_.@?9-(%4&” Kedolic

an«UVuL)cJUﬁ;«bV&@ qﬁ'd/‘faﬂ@oigﬁf‘aﬁwduz//tﬂ
r Ln bl Linut

KCIO; + 6FeSO, + 3H,S0, — KCl + 3Fey(S0,)3 + 3H,0

e b b Ul-eo J@/ﬁ;TfJ?:, e ojz.z"jg‘at‘!’}u@' K/LT‘J:/)J/X JL;:«
SOzl ?‘LL"/J,}(/@}JJ‘(&/ Lo b Hor b, A
Ll ipogle o z d/(:buf J’:;J_g/?z;bé dlf’f_uj ZE(.}L/(()L"/(/@L
o S s B Lo 5 L SO PSSSGU A1 8o
¢/ TX59T é,‘y u’)g‘uj' ':d/ (rate determining step) o/ Uls S Uf.} C; /JV/
A SN L 5L

.

2H,0, _ 2H,0 + O,
ST
- Jjgzﬂc«b\/ C/“éé S
. —d[H,O
O = % =k[H,0, ][]

_‘L JL”J‘J;/T@"}L G’a’fjufu}}}} I_J}'HQOZ JL"’“:/
- L"}’ZJ’FJ: U}l’/»JLﬂ"dfug L/‘{f;,,fl;
Hy0, +I" > H,O + 107 (1)

H202 + 10" > Hzo +1 + 02 (2)
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e L S, B e S G o g e Uw e QUL s P o
e dop L ST e Sl e dop ey Ut b1 S e (il
S SIS ST LSS A
_ugétgé;uéud;‘,w:f‘;m% dnesdin Fi LU
L molecularity) = 5 c (e L 2 - i QU ALLATESS @)
Fn
o{yfg-‘a(ﬂé::_J@(ZLQIJ/.:J/'J{/?LLt’nﬁﬂ’guj))dijgw;lijél}}.i (ii)
sl VJ&/Q)M&/)((&/)"LHQLJKﬁ/@)&/‘/bfééc«lﬁ@ogv (iii)
et TS

D g A

_E AT r= kA2 BP U L LA+ BoUTL SO a3

Y,?Ltgg;/.iuﬂb@fuﬁjméxﬁ_‘a&f&w&;gﬂsﬂﬁ?&guﬁw/x)v 4.4
e e TS SES

§2 P U W G ene U AT K U p e i e i a c«bv‘iz/“dué L
Luvsd bl G 5L S bS5 b ST (Integrated Rute
‘(41‘)9)‘9&’&‘)?1/&?&;"1/ ‘éfquutious)
Ulmeblost FEF L ST SOl FETE KT 25 L
el S e lsls U1t LS AF sl Z//" @/jﬂg’.cﬁ d.E el Lﬁ:'
_‘attgn()"‘yub:é,lfv”z//‘/,ubﬁmuﬁ;,L:“;uf;&“f/%wuJgfééfg
}‘J/“(’ZUQ{,-U} &}'z u/éﬂivﬁ.l.‘obbf @;ﬁ%:ﬁaﬂv@ﬁL’ubTﬁ
_Zq/u:;um/u;@;Louwég{/sﬂaﬁm

(o Bl =P UM SO ST e KT e LT 431
- “é J f (Zero Order
Reactions)

"__d[R]: 0
U= “ar k[R]

- &n&(l/ﬁd/o:.;j*‘/? /L&VUJ/
116 LA‘J’/
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. _dIRI_ .

O =""q

dR] = - k dt

(MU

(4.5) [Rl=—kt+l
-‘a,iiw*u‘leul{z

e K (e 6 6 R,z IRl = 806 RS2t =0

1 ZE58 Ry A @4.5) = bls

x 1

[Rl, = —kx0+1

[Rl, =1

(1 Z 5810k @) bl

(4.6) [R] = -kt + [R],

L/'/Ly =mx + C c«bLfd/(}Vb;Jl/g(él.G)cabL/
Jﬁ)-‘a tnd‘bf:“vbygiuf“{}!/uyné tm[R](T/@

[R,]
- d}Lfdi [R], (intercept) CfG’L)’A!: —kb’dp KL}'JL(4.3 T
J{ﬁJ:;‘g/pK.lﬁ"C/kuﬁ{ L/’/J‘?,g// (4.6) Ssb~ & el
¥ S = -slope
e St 2
—-IR
w L

5'; e Ul JJ“’;,:« Jgf_n u.'?}c/)}’(b ;«lL@/fJT}‘
/‘uj‘ E_n/? u}’/&mﬁ :«11-@0:/5!:41}@7/%'?!}'1-@ Py

{5@)4)‘%&2}’{?#1{ i/"%%(/iuj ugfff:d/c«ﬂbg/fﬁ 0 =
’ i ’ S iy, ) S b 3T ke 4.3 S

~ g4 T. . = =
{.Jb&u/‘ § 55 e PSS S oo
2NH; (g) ptlcliggst >N, (g)+3H, (g)

I INH3° = ke = U/
e ULl J{/i/&mgﬁg:é.;l_ca &/'/({Kb“/; Py %uﬁ Ju Ui
QTJ&A?JLWJW'; aﬂﬂceﬁ J&Af“f:/uﬁ e el JU L - Jl,m
VQJJL;/L'I}‘J:L{“&A/JHI{ i’Jﬂﬁ§_&t€nﬂ/¢J€m£ JASS Y
_‘adt‘uﬂ
b L Ve SN LRSS St 5L n S

Szl 117

e
.
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R—>P Jj’ﬂuj’ 4.3.2
Y s
a[R] (First Orfier
(—— =—kdt Reaction)
IR]
_ﬁ;bnwbufq/?L/ﬁKgqu
(4.8) [R] = -kt + 1
-‘LCQ? g&vfd?%ﬁafwm‘a ﬁ”@vflcu@»
< SIS [RI, U R = [Rlget = 0
ce W 2 s oind (4.8) 2 ilred U
[Rlg=-kx0+1
[Rl, = 1
(}éj/ﬁ(fldﬁé&:«l;bf‘
(4.9) In[R] = -kt + In[R],
LI el
[R]
[Rlo
1. [R],

k==-1
(4.10) L= g

In = —It

c(4.8)c«!;l/4t1;§3}

(4.11) *In[R], = - kt, + *In[R],
{tzb“:’}

(4.12) In[R], = - kt, + In[R],
_ L U Uty 6 LRI R UG

4L&aff (4.12) % (4.11)

In[R] - In[R], = - kt, — (~kt,)
[R], _

[R],

1 In [R],

(t2 - tl) [R]z
- Cgblaxifa, 21./&5@/1-’/(4.9):«!}[/

[R]
[Rlo

4 4 antilogf' U

In

k(t2 _tl)

(4.13)

In =—kt

118 L{
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(4.14) Rl = [R], et
-Jrdl Jljufl.é:tmln[R]ﬂ/;!:/?L Sl y =mx + cf (4.9) =l
e PRI, E L il = A K e b J £ s LU T @a )
< G‘:Lg u"‘{fu’: Ftsour @100 S50 25 Te )

2303, [R],
[Rl, _ Kt
[R] 2.303

o Kk/2.303= 7 (4.5 U Zb S Uk £ sl log [Rp/[R1 4]
< Je LSS e S22 K

CoHy(g) + Hs (g) - CoHelg)

ke [CoHul=0

Ly S & e\ 08T decay e G52 (e 0L 2% 4

226 4 222
s Ra — ;He+ gc"Rn

ke [Ra] L7
,uijd@/;!/&f&&@/bf&f‘/‘g)&@/N20151N205

2 g
~ =
Tz Slope = k/2.303 =
o
2
0 t —

0 Time ——>
log o & bW 5T cms (4.5 Ko tos IRl & & bl 5T 4.4 S
SIE 0L p> S 34,5 [R]/[R] NS

oS >V IV dsnes oI S log sl In*
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£601.24 x 102 mol L™ S8 3L& 6 NyO5 U* JUis Ter it onny 318K, e

J1£0.20 x 102 mol L™ J82IN,05(g) - 2 NO,(g) + 1/20, (8§ N,O5 47

_“é()”ﬁw{
éé JQ/LT&//' J,

[R]; _ Ie(t, —t,)
[Rl, 2.303
o 2.303 | IR}
(t2 _tl) [R]Z
2.303 log 1.24x102 mol L
(60min-Omin) ~0.20x102molL™" ~
2.303
- 60

Jc =0.0304 min!

log 6.2 min™"

LS SR e At T
Alg) > B(g) + Clg)
U u“é’. oL (pm_‘a p3Ls JQ tds sl p JE) Sz KaSE ol
-LL&CL?JJ}‘L&}LZ},?AW&UV
3 p=p, + py + P LULEIL)
_uﬂ@)dﬁfﬁC/}!B:A%;’?EpcmpB:pA
/;'B;‘at‘gﬁ@’d}”b«g K.g/: = U:C/)’B).’:‘LX atmufuﬁg;é Ay t:ﬁ}ﬁ
X atmoﬂ'{.;l.-b!u%@)éic
Algg — Blg + Clg
At t=0 D, atm 0 atm 0 atm
At time t [pi - X) atm X atm X atm
Qe =0l
Pi=pP1—-X)+X+X=p; +X
X = (p¢ - p1)
pa  =p1-x=p;-p-pIUR
=2p; — Pt

2.303 )2
_ log —
k_( t j( & Pa J
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2.303 )2
_ log -
-t (2p, - py)

! J: Jg,cf/Lf’uWILlJ L J'J uuw}i J‘ZL{ azl/ﬁ/ﬁbu‘/.i N205(g)4 (; J&A 4.0 ke

2N,05(g) — 2N,0, (g) + O, (g)

/l?/ S/ (atm) /3 LJJ(

1 0 0.5

2 100 0.512
& ol

Sit S0y ENg05 B - 2 x atm 5 2 5> £ N,05(0) 2 ol
SLoIK 2 x atmuﬁlgé N205(g);u2 P J}"VQKOZ(g)AU}”;JL N5Os5(g)
—c b3l X atm U431 Oy(g) ssle bt

2N,05(8) - 2N,0,(g) + 0, (g)
Start t=0 0.5 atm 0 atm 0 atm
Attimet (0.5-2x)atm 2x atm X atm

pt= Pn,o, T Pn,o, T Po,

=0.5-2x) +2x+x=0.5+x

x=p,—-0.5

Pn,0,=0.5 - 2x

=05-2(pt-0.5)=1.5-2pt
At t=100s; pt =0.512 atm

=15-2x%x0.512=0.476 atm

Using equation (4.16)

2.303 p, 2.303 0.5atm
k="""log— = lo
t Pa 100s 0.476atm
_2:303 x0.0216 =4.98x107*s™!
100s

e bl n i €56 (L £ U160 K e 5t e Bons fis ST

ﬂjj&/’};(ﬁctlﬂ
ce bbb L 4 7eble Bl Sd L S35
. _ Rl ~[R]
t

1
Att=t,. [R]= E[R]O
e bon i BT St

eU7dLd 121
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— [R]o - 1/2[R]0
tl/z

k

[R],
2k
Z//:’/;l S b2 a6 Q1 L skl t1/2..i Z JGJJLWJ/LL 51)5
-c‘;t’ﬂuf.‘/l;'«'u,g"éﬁ
éLJW“JjJT&"/.
[R], =[R], — 0.999[R],
_2.303, _[Rly
t [R]
(4.16) att,,[R]= [R2]o
< blost SOV puae LY
2303 Rl
ti/o [R]/2
2.303

t1/2 =

(4.15) k

Lty = log 2

2.303  1.301

t1/2 D

0.693
T

S oS, e G FT I LSO Te A e (P,
e Mt Sfdd LenlsiTerjc tulre 56 S 20
e Fediut

e UG IR kLS55 e ety )y Rl £ S505T3

~~ér)”/ﬂu@9-‘ak =55 x 1014 571 -0 S Sous e ffi 47

- J:);/M/u..w“ié ijﬁ/fi// ﬁ

A 0.693
1/2 k
0693  _ 1.26x10%S

% 5.5x10 48!

e 7108 (1) fid Gl £ JF S 00 06t ST pre U HEd

“Lb@ﬁygg.g%tj@% &
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2.303. [R],
_ 1
k=" %R
_ 2.303 log 10° = 2.303 log [R]O
t t [R]o —-0.999 [R]O

t=6.909/k
L LUy

t1/2  =0.693/k
t _6909 Kk

=10
t,, Kk  0.693

L:uﬁ4.4J;A¢JU~5 Kokﬂ‘?’&&%/ JJ%&L@&@/LT&/E}W
ey

JC/"UL;?“L Z c«lLb’“/fJTu}J;W 4.4Jue
Aol Sl b3 (f’” 19 37  Differential

conc time-! [Rlg/2k [R]vs t kt = [R]p-[R] d[R]/dt = -k R—->P 0
or mol L1s!
time! or s! In 2/k In[R] vs t [R] = [Rlpe™ | d[R]/dt = -K{R] R->P 1
or kt =
In{[R]O/[R]}

Jdﬂl@;ﬁ/l’w}ﬁuja&@fél-‘at‘@n‘jj}&;g) Jc«ﬂbzﬁzl’l{dbﬁ”c«ﬁ)lu&"}
sl SIS 2P SISt Lt 2B L T $os 2385 S
3 st w2 @ Ji 2 o S5 T Pie S0 3L L s gt £ G
< b e e QL L us e b 51,0 S SSL U
L eSS0 See bydifen 8 Bt Soe o S
w2 &S 0.01mot 25 L (L1oml & £ Ui o by 016 Gt 6
L6 Jloss = WGz (1) 4 s J"(L St = 0) L fumd u"ii’g
udeunds

CH;COOC,H; + H,0—H'_, CH;COOH + GHyOH

t=0 0.01 mol 10 mol 0 mol 0 mol
t 0 mol 9.9 mol 0.01 mol 0.01 mol

c«l[/(}‘rf.’/ 123
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(01 SOt ol Uil Jk@ﬁﬂ’u{iupw 92 Mv'i&g Ul S
A S P e L S8 M Jon ehilr LAt Yy L S
Y 20 ESITIE N 9 Ny NS T A (:’w_c;.t/
= S LSS5 Terp 56 nversion GF L
ClyHp00p; + H,0 — 5 CgH90g + CgHppOg

SE8L ¥ 33

U/ =k [C1oH011]

SV g (g e
% B
St wfFt8eld 5l JUUI-e 1.15x107°s' Wl 2604 Te (i 4.5
A . 7 Y
?gicﬁﬁ

T Sos TS LS bl sd i JAG 5 S U 2260 50,01, 4.6
ey L S

é’)&"ufyu(N205/?/)}’£J@.uz4}5(5'/:/?LM.;U’U.J5::/’/fq/)all'bj}up e
&fuﬁ 2104 0°Cmui‘£ 5425°CeJt 212 50°cJ:"/JA/3»JAL/W
(2T (HyCo09) 42 M Tusl (KMRO,) H»ﬁ“{ (5 by S E b G e {7z
et $EREEL e sl penemnl SN B 2y £y A
ol I 2L 13GIE 100Ut 27 220 S (L e L (Tempreture
’ _c.lz,;/b-’? /D(‘,)UH([UCU

SEES —ud asebl yFTESAA  esrionl JOLS
ST L udr PRl Slenble bl Bid e e e G
NS Ao

(4.18) k=AeFa /Rl

(pre-exponential factor) 2 Ve i i 2 5 20 AT AUl
&4‘-&!?@%"{9 E,sle i R-c (v FLLSoAds gL S
e v mol Y ddz e d

PN, TRV Y T PR () (E B

a Reaction)
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o

H, (g) + I, (g) - 2HI(g)
Koy syT AL L Ku’;uLleJwab’:fJ;u”!J/J’w,dW£J"//

QoL £ B enaior. (4.6 5) u*a_t«_/,u/!u/w//}pw

-‘Lt'b: e ULl X 574 'd%uw 9/':‘;)’/;1‘4(4/

$evknd £ UES e 2 0 S 2 s

SUL L s om s P e 3 (B i
Sy &ﬁ,«?ui‘;, 2 Ju)u&gﬁ;TfJ@_‘a S Foa.7 %
_‘ab/ﬁfl%&ﬂf&u}

I eSSl S S
S At F I R Y Y
I P e | S Iy

Selb L 21 ot Ju
PE e G5 L (13 67
AL e Enlien B SS
Q SEUFul oty S o1
SIS 8 Sl s
L g I Lo S
PASIER AR A RIT.
e T8 S L) 863 /N
Qo7 §7 oNg Ul (4.8 F) e (FLY
IS ISl Nyl o S = UL
=

(most o oblds § oS
§ P18 <UL 67 367 &7 probabble)
bk fe Qe b $EL Q03 &7
ZITRE &n ﬂw? St Ln ét!?

oisalvy 125

/u(c«l)l/ O

23T
—

Olays S a3yl S Jalws ol Ul g 553l 1 4.7 SCo
PRSIy 8 a8 OIS

Most probable kinetic energy
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Sd0iny dg § G e tr gt er
bt G (4.9 ) Qb LE A
deinli St S NI SAU 1 G
Ul TesLl f_%mp’_/a K Ul-dls
e L1 BT S 0 B e b P

/J::«UL/—>

t
JUs(t+10) 31y

(t+10) /L‘IJJUQO"!}.{' &upéulc_//
J’Lﬂ/t.ﬂl}u t'u/ﬁ/
JVUVC.// -‘;-) /d/
_aL”U/[// —

(G A i S pagt g
-gpES

Ll N1y & 57

Seyr—s

A S lamil g ol a3 S el -5 4.9 (K8

= Ul glalor e cu’/’.yué & u/(
260100 S Ty e LB LUIAL (it B, 2o S0t
e bl 3 W2 5L el b eI L Jimbie i &
‘Lat’lgnngJ@'C/“E??
e n i mlie k= Ae ™™ Lt 418l T
44@@4@&»5(4.18);,!»»_;&}46/“9
InK = - Za

(4.19)
St QI AE 5 e e I L e (@18)ebls UF T AT
AR B -2 g SRR I E1 O
) E, A
Ea fuﬁ/dh»“wt KUwS UK - InA ~ 6135/ Slope = R Sa10f

Slope = - E,/R

S 0bays S1/T, 5 In k:4.10 JSCo

_gES A
< S5or (4.19)2 s Lrey Tre 700 < Intercept=In A
In k1=—RE—;=I +In A
(4.20)
- J:)'.?//Cf (4.19)eslns T, N7 o0 T <
4.21) InK, =~ = In k
2
(e L fld £ Jezse s’ aBl)
(4.20)-F E0 27 by 1 Ty 27 Zos 2PN By il iy
siudy c;u:(4.§:1).~,%u 0 ot —
Ink, - Ink, =R,}] _R;z
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mﬁzﬂ[L_L_
k1 R ’I‘l T2_
logﬁ‘—Ea 11
(4.22) k, 2.303R|T, T, |
logﬁ= E, |L-T]
k, 2.303R| T\T, |
[ B ANEA -0.0751 410,025 2 A £ 2L 6700 ksl 500 k 40 Ji
S
logﬁ_ Eq T, -T J_’
k, ~2.303R| TT,
log0.07 _ E, [700—500}
0.02 |2.303x8.314JK'mol™ )| 700x500

0.544 =E, 5.714 10%*/19.15
E, = 0.544 19.15/5.714 10" = 18230.8 J

6 ke AT

0.02= Ae” 18230.8/8.314 500

A =0.02/0.012 = 1.61
<160 10-5 s-1E-0 2Terid £ JEE wnyT e 600K 1o Jte

-‘Lfd)uﬁgf“,iabl/d/‘,ﬂ
CyHsl(g) — CoH, (g) + HI(g)
_EE e BT S 700 ke 209 Kj mol b7 S

Sues
logho ~logk1=5 503R| T, 1,
E, |1_1
log ko 10814+ 5 303k | T, T,
log( T 209000 J mol L™ 1 1
= 08116010 )5 303x8.314Jmol L 'K ' | 600K 700K

log ko =-4.796 + 2.599 = - 2.197

K ky, =6.36x10"° s!
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(L Jere GG SO AL S T 2 Evs b by 4.4.1

—e bl Fw U AN SIS IS S 5o MO, (Effectof
Catalyst)

9KCI0; — % 5 kel + 30,
Lo L L e o Sk Jd/n”’u’gquflé'ﬁg(fé bos
ot 2 L Patbl il G AL uhe L ot S0 3L s
_‘Lt'/(}:@'d/é/)/)’&ML/g’FJfoi/)’LLt'ﬂ)ﬁ)d/}f&gJ’—‘CQ
U £ a2l sl S by S bl bl
DGO S5z 809s P G L S Qi
Wh Ut a1 B e et/ A1) 00 JU | L
< .
ST
I&g”(ﬁtwtﬂé—(4 18) = M/‘Jw/ ’;‘
_Jmudwc/&]wu@ﬂﬁ”dwaf/'
Snsls e § Ut i fer S s s
uf’g{/.?uﬁ AG :Jtu?wf&)’@ bt e ‘3‘1/'/1}}’/ wu\;ﬁw < <
L . . L. S w9 SU S e 5250114011 v
;)ﬁ;i/(‘at‘/’/‘//llf’//aﬂuw Lsd_w 157982 b
LTS et 1L J6 s S T S S TS Lty i e
2 Jé‘ 2! (forward) MJZT:/ u"fLa e s S L/fl/l}' u)’?ﬂ’l/é_/, Sz
(/’G',J?u?‘az ul/.,(c/’lp Ju]’;ft"a t'/('//LL’%‘f/JM ub{:(oll'l.;" U (backward)

- bx

UK FrsiMax tautz 2 ol S b G0t kenle ST K u (L s
,:«-‘LOU(}%J Wiy S sl 07Kl eI e w B Uy F U 1916-185 f’t“j:’};
JuﬁmugLtgémﬁo/@f‘aw&a&&:&wédﬁuu%J%,/’J’J;Lurf (Collision
Pl J()Lﬁj:? St (%c% ips 2 TS e bl W pld 1L Ul L ¥ Theory of
L) QT et/ 20 T 2 S e bl QL 2 1 e QI @) UL Chemical

L L b dlen LIy & b gde as Reactions)

A+ B ose M2
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e B el 6

(4.23) Zype ™o 2

< b6 Sl g e Ry b6 s I BAASG Z Ul
Ay LS sl u’l”‘/!’;ﬂrK(4.23)u,v_ugug)gufd,v£ Eaultiige?
-‘acw/plﬁﬁngfu}éJ

ggﬂg&ﬁJchfiau@ﬂan;vgﬁ!@(z}.zs)u,v
S e g e Lol K i e Ul P LG
(g 28072 2) QI Tt s Lt P s e e K E b
2l LT 2 Sk s 20w Sb gt SR L St
-t &b (effective collisions) el 2% Fo e L L &

Bl ee (o 0 O B8 e S JES Foare v L i
37 e J"‘UVJL’?“"&@%U{‘LM CHBr + OH —> CH,OH + Br

203 St f e b S L by Has B

. . . H-C-Br 6H—>ui@"laé/
-L%u:fJ"Ld;C,thngm; His 5 H’

H-C-Br + OH —|

. - a H

JEIZ P L3 d £ ol S5 H’ I VP | )
" " X R HO""/C;---Br —> HO —(ID—H + Br

/cﬁ:."gﬂd-‘g"u/g_bw‘ug‘:i/g_fﬁ%& S Yaldd’ H” Yy H

' Y Sl ol S b, -

vl D AU DS S
d T d./ w" : ~ LSJU oS »b }-( ol é‘) Go g 0deBL gl odell o :4.12JQ

-& b o K13

PZ e ™/ g

23R L St el Sui A iut i, L b
2 el LIt 1B g UL F U, Al g Z P L S S
SuFla &’AWMK,%u’!?,T_‘atlgg;ﬁ’;wf/M FLL Uil bl Unds )
LyS

SO s = U1 s oSl (S el Jy 87 Juls F
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SV g (0 gy o
?gnjﬁggc«/'/%/)/? ,lﬁ"‘C;‘ 4.7
& U Bae VT AU LEGLIK 10K 208K 720 G2 4.8
~2-209.5 kJmor! $ee 1 581Kk £ S0t ionr 4.9
2 HI(g) > Hy + L5 (8)

e e PG L A SIS A o Ul S

Lo

Jo-e Sl KJ:@Jq:yﬁw%:})/ﬂJu}:u‘}l §F SO St e e e U7 (L
Ui QB AP e e e I E e bl L Ut SO A
SO LE s S UMr ez e U LT sl U e 61 50 f sl f 1L
SUe bW b QAR e bbb s & SUASI BRLE LA S 2 LA
AUt el KR e Ve F L ST e et S S e S
erCUs KU S Bl e tn G UTF S L L L o ST St
e (P Yy L el s I E TSRS 8T S b L
Ut AL Ul 132108 T Qs E 3 1,38 U1-o Qb Suk s £ S5 die 2
_%:Lﬂuufﬁﬂ,,u.:,&ééJwéw.v.,g_‘aﬁ@u’f

QEF A Bace b Wl 245 L (i = APV e bl ¥ Ty sl s 6 BT 2
=3B B FNAM e b U LGP 0Fuen L e sl 2 e
SO e SP UL 31U et i Se Dl gy b Sloe elioe srmld (U
Gl pld F e &)/{/&cu?ﬁffé/ﬂ/':/u Sl L Juﬁgﬁﬁr@ﬂu@_muu
ST S B e tn 2y 3 FS U d il nele S p B L
-k = PZ e 5 A o S bls 5T AU
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_édf%b{léuwc;mﬁfl’gdwcu Jo;?@}ééo&@d’}g/ﬂ 4.1
3NO(g) - N5O (g) Rate = kINOJZ (i)
Hy04 (ag) + 31" (aq) + 2H" — 2H50 (1) + Rate = K[Ho05][I'T (i)
CH3CHO (g) - CH,4 (g) + CO(g) Rate = k[CH5;CHOJ®/2  (iii)
CoH5Cl (g) > CoHs () + HCI (g) Rate = k[CoH5Cll  (iv)

$at fUB-c 2.0 x 10° mol? 12 5.3 kUl < KAIBLL S £ 24 + B > AB JU 4.2
S e & P SUV T e Bl = 0.2 mol LAl = 0.1 mol L 2 & (40 2
-&2,0.06 mol L!

k=25 x 107 mor! Ls fig VUPEE L H, N, - J’L’jﬁ’/”/"'ﬁg’u(NHg,/?é/u(('g 4.3

-
Foc Sioir SO sl 2 Ot A8 £ S A S5 aa
U/ k [CH;0CHgJ*/
e b F v Lz L A1 S (et f by it i U AU
Ik (Pergocns ) =07

Sun RIS 2Tl St e e Sl P S5/
RSSO A STy as
e §Je N6 AL A 63T e ert{S ULl a6
Lloid (i) b/ 0
/ZwC)JKLJW’dJ’ﬁ’L;’«J‘]/,?J)}J/j’u” 4 WC/" ?Lat'}’ijly/gé/’]/.'y)/? Jﬁ"z//“zi Jlﬂ“ 4.7
ey
-Zé}!éDJj5gpuﬁJb7/5/Tu) a8

t/s 0 30 60 90

A/mol 1! 0.55 0.31 0.17 0.085

U SO 5 L 60 30
—e KA TRE B A K5 e UiadO L] 4.9
Fent 237 0
WL LS E LB )
?gn}%'y//?@/&;’glg&)/b-'iu’&“ﬂKuj»B/JlA/fl (iii)
J}’Jjg,fJéé]ﬁ“ﬂJ%’J@LBMAJ (r0) A0 UG SOt s s Z BsIA 4.10
-+L5f GUs

=U7dLd 131
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A/ mol L} 0.20 0.20 0.40

B/ mol L} 0.30 0.10 0.05

r0/mol L™1s7! 5.07 x 1072 5.07 x 107 1.43 x 107

O‘L"LJ/J)‘,/TKJGJL ca{"l‘/u(B/;!A
L Lt el Mo QUL S 411

2+ B—->C+D

.7 | 1Al/molL7'| [Bl/mol L} AN
D/mol L! min™!
I 0.1 0.1 6.0 x 1073
11 0.3 0.2 7.2 x 1072
111 0.3 0.4 2.88 x 107!
I\Y% 0.4 0.1 2.40 x 1072

SE LKL LS
J:L?/ﬂ,% KA’/T/"‘:, .zrt’d/ Bul-c KLT&/)J@ Uls st s CBAIAc erbe JA 4.12

-~ LU U e

4 [A]/ mol L [Bl/ mol L™ LA
/mol L ! min!

I 0.1 0.1 2.0 x 1072

11 - 0.2 4.0x 1072

11 0.4 0.4 -

v - 0.2 2.0 x 1072

-“ér)’”/ﬂd/‘,}'@u‘fi’w/.;u JUWC;‘Z{_JJJ") 4.13
4 years’1 (iii) 2 min™! (i) 200 s! (i)

A esmiie Y d&md”&”{d}dfzm",{ Sl 257730 Fid SULMEL Ve 414
_460;;;:(,“&_/‘4}”,@80%({ Mo td Ll
_u;Zé_;ui‘dngggp/kﬁ»mt“ié‘}f{u( N2034315Kdﬁjéuf~( 4.15

[2N;O5 — 4NO, + O]

t/s 0 400 | 800 | 1200 | 1600 | 2000 | 2400 | 2800 | 3200

10, x[N, O5]/molLL}| 1.63 [1.36 | 1.14 | 0.93 | 0.78 | 0.64 | 0.53 | 0.43 | 0.35

e LU L LIN05 ()
RS SN E

b S tsllog IN,OSl (i)
e UHFLS W)

132

2019-20

5



'ﬁf—fwﬁ";d/ﬁuf// v)
_E e i) U EE e fide S )
%L@u,»uu1/16()63@1,&1'%1‘)&‘:25@« U;C‘LESO STy 2 L SosTes ) aae
,,M,gﬁ.+ J228.1 fid J‘_ﬁ‘L OSr Ll S b2l Ly sk uu,;LﬂﬂwalVg 4.17
S s8118F S0 L 1160 i £ 102 (e e i 10gd POsrz L £E L2
-n‘(}ﬂ;éb’ec_’/@r‘!d;’/fl
lﬂi: (&3/(/)44‘:J_!ZJL;90%&516)413‘_%‘)'{)’@99%,(2‘,%41J@u"/l’w) 4.18
_‘Lt'}’f
-éJJtI/Z-wfw4ouﬁLnJ3‘{“30%£JuLM¢//Lg 4.19
- £ é jél/Lf’ulMJ“ ;wﬂé&gﬂ; ALY u',,@ d/ (Azoisopropane)uf’u? //‘lszl/?543K 4.20

t (sec) P (mm of Hg)
0 35-0
360 54.0
720 63.0

S
—rn ot sound S GrsTejE s0,cn 4 A 421
S0,Cl, (g) » SO, (g)+Cl,(g)

,.f.“ S 5§)J/atm
1 0 0.5
2 100 0.6
_épl"”a/‘d/g)'@?no.65 atmﬁ@f.,e
@Zg:é.ﬁpc}ééﬁ g NoOs g =il 7on il 4.22
T/°C 0 20 40 60 80
10° x ks™! 0.0788 1-70 25-7 178 2140

_“édfuﬁ‘&lﬁ*c/y 50°C.#/30° _si:%jd/Ea/ﬂA/‘i 2:3151/@&& 1/THIK

3%179.9 K /mol S ST 2.418 x 105 51 0 2ol £ SO0 0n 4| (5a6K 4.23
?djz l,.f/ﬁu(}g Vc«;’.gj}

Y 1.0 mol L1 J§1 JL&.IKA/G_% k=20 x 1021 £ U™ &5, A > Products 6 {1 4.24
SR AL nE 2 100

8oc 2 1,15 = 3.00 Ut e b Yol ¥ c/“/s/fu/"jzg S P m B L ¥ a.25
?Jé@g/ﬂ!';/&bfméu;‘f

c«l[/éb“'/

e
.
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- 3n&lb‘£abbﬂj:5,g/ﬂﬁ&cf./%/f% 4.26
k= (4.5 x 101151 e-28000K/T
& A SE,

-4"_&17&),3}/54‘: c«bl,»*d;’g/ﬂfgc;“ié%5/7&}JH202 4.27
log k= 14.34 - 1.25 x 10*K/T
tdne256 fiid lgerenund oS BL L Jou

nU"-e 60 kJ mol ' J69E e 4.5 x 10° s‘l/ﬁd/Kééﬁufc«Wl.JA{' 100 4.28
?Jn 1.5 x 104s-1/,3d/k4w!7

Zend & fin o 25% ; 308K s L JI 10% £ S5 e/, 298K 4.29
_gﬁ%jJEangsz?mL x 1010s-1u3u(Af1-‘Ld,L/

L L Ul Qlost by &SI F 818K < 298K X =l 2 AL s 4.30
A IR AL e o BENS E e 2 S P S0

2L Uiy Gy

Iy = 6.66 x 1076 Ms™! 4.1
SO0 S blA 42
= 0.005 mol litre ‘min!

—e 2-5,5T6J0 4.3
XY 4.4
U/ = kIXP?

(muw@u:z,;

t=444s 4.5
1.925 x 104 s7! 4.6
Ea = 52.897 kJ mol'! 4.8
1.471 x 10719 4.9
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