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/ Z 7 o .
_é(k”@/‘lyel JJ@U}‘ éguﬂ J“}./.&“/’L (C4HcI)l’lJyKJ&)§4 Ul e
C,HoCl + H,0 — C,HgOH + HCI
UU»L u:ﬁ) iz

U LS et S AR Al gy E SR o LU iz b
(4.1Jue)u}'¥/?)’”

U“p;‘b”d/tfa‘{.ﬁ& VTJ:U,’J}KJIE}:E& 1 Jug

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

ray X 101/mol L1s7! ta/s  ti/s  [C4HGCIlty/ [C4HQCI]t1)
=-{(C4HoCDt, (c4HoCI)t, /(to-t;)}x10% mol L2 mol L!
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/ J= 1.90x10% mol LIS L3 c/“m!uﬁ(zx.ldug)‘alﬁflg .
“U/J.?Ul.’a’”l KC}LA!%L qu::""JJW“ Z//"‘uf.ﬁju‘r‘ﬂf‘:‘at‘bn =mol L!s7!
LI R A5 S Su P e L L s, B
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(4.3) av At At
At —> Ob/}.




—d[R] _ d[P]

rinst = =0,
dt dt
0.12
T 0.1
0.08
g \\
Sm 0.06
) LA, t =600
o oo \4‘
0.02 — 4.2 S
(C4HoCl) I1,508™ 5 5
0 S S el S
200 400 600 800 1000 .

Time (s) ——> o

(FL O ALk 5 e Ut @) b=l R S KU
Ja1 J&(aa J(’“)‘a Cﬁlg L,QC/JJ.,M: Jl/@"{ (tangent) J' Wzt =
L =600s-< Fed/ &AL a0 L0 fge o5 S Finst £600s
w2 f g E v 8

e 3 e AU

0.0165 - 0.037
(800 — 400)s

So, npst at 600 s = ( Jmol L1=5.12x 10®° mol L!s™!

Att=250s  rpg =1.22 x 104 mol L !s™!
t=350s g =1.0x 107% mol L's7!
t=450s I =6.4x 10°mol L's™!
_“é/f{ J@Jjgjﬁbj
Hg(l) + Cl3 (g) —> HgCly(s)
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2 ¢ y-_ A[Hg]  A[CL] _A[HgCL]
C/JJW__ At At At

Foe S L LRSI 0 L =B P U L S 5
g LA LK 1, Ja i rn L HIUE SO S 50ar

2HI(g) — Hs(g + Ia(g)
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(stoichiometric coefficient) ..«/2’ é’k;, b""db.:é < M2 sl J’ b 2 e bl (o
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_Jn&flb'[,
. ~__1A[HI]_A[H2]_A[12]
LFEJe - 2 At At At
ERAVENIIN AL

5 Br (aq) + BrO3 (aq) + 6 H* (aq) — 3 Bry (aq) + 3 HyO ()
5 1A[pr]_ A[BrO;]_ 1A[g*]_1A[Br]_1 A[H,0]

- van At 6 At 3 At 3 At

Jle Cae e ql’f&g&if@dfi]@)l.@[é& JLQU""Z b"«}']f.’?/)g}}:,‘vg
< b AL LA et S SSIUE 2L

Va5 RS NyOs Ut JH e 6 0, 4INO,§ N2O5 £ 318K 4.0 s

2.08mol L/ ed, 1ol £ 2184.4/52.33 mol L™ S8 NyOs 2 LrStf
-c‘;gj:}.?/ﬂauwd/gf@-“lfu

2 N30s5 (g) > 4 NO; (g) + Og (g)
VLA Lt £ 0y Ut BUI-ZE U MU U L P S S
S

o zl{_A[NzoE;]} _1[(2.08-2.33)molL"
Gk 2 At 2 184 min

v

=6.79 x 107* mol L' /min = (6.79 x 10™* mol L™! min~!) x (60 min/1h)
=4.07 x 102 mol L"!/h
=6.79 x 107 mol L"! x 1min/60s
=1.13 x 10° mol L"!s™*
fégaQJé@,

wh =5

A[NO
M: 6.79 x 104 x4 mol L' min~! =2.72 x 10~ mol L™'min™!
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e b AL = 2L Uk L LA L A S 7o s MK 42,1

Leblr el bk (Rate Law) -5 S5 Kc}JJL}?{ L L b
e b P § L)

e WS LTS L U AL s S e Gl anJse
LA Ul-a b Lol Ut 0 & Ul o e b Lo =B 1 U c}ﬂ Zu
- L"n4)6“;1£ Ut ST S
_“éu;{ J@d/d:‘.yp
aA+bB — cC+dD
e UL L0yt e POk b L = 2l S d sl ecbauly
_JnJ“:',?/ﬂ
(4.4) L u Al BY
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d[R]

- =kIATF IR

(4.4b) i [A]" [B]

kJi < 31,11( (differential rate equation) <t~ { /“ (3 /7 JQ - d/ (4.4b)e sl
3 JLQ C;fﬁ (4.4) = lolr_ ZZI (rate constant) ,Lﬁ/@/"ﬁ < el ST
el LA LA Sl UAL KT e B P 6 ushe
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i Jl}"_uﬁuﬁi:!‘g G’ﬁuﬂ{n u’;bfc‘: ...{,/JEQ b‘/l;':cc Pl G L/iju: sl
e

2NO(g) + Os(g) - 2NO; (g)

LS i nZ, Pl S dic WP S ddous
G ES b LSS L 60 S LSS 0 Z U L S S w6
(a.20m)t n S Lo

L0 S KE S NOyia.2 e

NO,/ mol L'1s! JL&! [02]/ mo?! JL&J(NO)/moIL'l
AT A
0.096 0.30 0.30 -1
0.384 0.30 0.60 -2
0.192 0.60 0.30 -3
N 0.768 0.60 0.60 -4

Je bn 65 66 NO LI VAL Oy S gl = 213 B L0
b pb e 1-(0.384 mol Ls7160.096) - b 3ot B b Ut BT Al
1L 0yt Vi ENO e e £ B L L NOASK Y S e
LN 0 AT S et e P Qs B T T bl b 1S
_ﬁ'_J“}gjﬂobV C/&ééd'@@}‘ﬂ_ci_t‘n/? =9

U/ = KINOJ?[O,]
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el 0 R 2
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Vel LA L P w1 QL FL £ SSunS U & Soate A
_‘gd)v‘é: g.(,/’(j.lg, qﬁ’éi)&“/luﬁgf@&g{uﬂi” Ve 3L 61

JU = U0
k [CHCl;] [Cl,])'/2 = c/‘ CHCl; + Cl, — CCl, + HC1 -1

k [CH3COOC,Hs]! [Hy01°=0, #CH3CO0C,Hy + HyO—CH3;COOH+C,H50H -2
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/765 (overall order) /5 TFEL S5 G S KUF I Ut (4.4) e hlaoetn
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UF = kIAIV2 [B]¥?  (a)

UF = kIAP2 Bl (b)

U= kIAF BY @ e
S=x+y
=1/2+3/2=2,5T0401
< ST S
=3/2+ (1) = 1/2,,57 (b)
e SO

S 61E e b LA SO b P E Kk e SO L w5
Qs g Zw F Ut dop L0 2 2l e b FUE o ) S5 (S
(&L po6e2) K b JLel 2 -t 1Y (Elementary reactions). b
J'Vau@‘:_uzz_%((complex reactions)o&@ogec«&b’“;‘a U/ﬂl}c«[ﬁ"h
Xl ‘M‘Jf%ﬁ U var_,w%ﬁé u)ﬁ/u'jaHzo st co,§ el 1)
3 Alianl Jeis e T FAL Ju) gt & e § ksl 5% (U 2 k2

(g LnSbdes
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(Units of rate constant) gd§' 5 dliws = &
JUSAL

aA +bB — cC +dD

k [AF [BP=0/ L L

_‘LJjJTKJ‘;X +y=n=Ji&
Rate .
KarBr =&

JEl 1

< gt
SR &SIl il 2 s 361§ sl Ut mol L ULk s1d 60
U &@uﬁz;.&,bgugm

VLI 5T 2 4.3 s
UEEI ST
J@/J‘/‘I}‘ 0 mol L 9 1 _ —mol L s
S (molL™)
S Tesp 1 mol ™! \ 1 . -
S (molL™)
JSus T 2 mol L ><( 1 ? =mol'Ls™
S mol L™
\ J
’
“é&l;ﬁucfﬂd:d@“iﬁug/;uﬁuw&/‘d5gﬂ 44 Jke

k=2.3%x 10°Lmol!s! (i)

k=3x10"%s™! (i)

SSATEE k= 2.3 x 10 LI Lmol™ s (61§ -0 24T1E )
-‘al:'/';;w
e s Seid st s Tenp ()
e b8 T Pk =3 x 1074 57
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- L’;LA uﬁédﬁ’?/@d: J@‘UZ’ é:"]: (molecularity) edl-<2 Mr‘%ﬂvg JJW“
SO S L pld A 02 (e Ly T A o Ut 6 bl
Paalt; u.ag Ny P JGJL.). - L}M (molecularity) =dl JJGJ;U; J‘UZ 3/(
AT At L Je_e bl (unimoleculan) QUL J6 i sk

NH4NO, — Ny + 2H,0

cﬁuf@ 4 s Jl'}‘-‘a e (;L.Juwé fo}/i» ) ..{1 o e bl (}UVU
Jf’z 257

2HI - Hy + 1

L Jea bl L uend 6 10E Ut = BUL

2NO + Oy = 2NO4

uflj#_ﬂplﬁc:’; Lol eUnlic uffg. % {&%J@!K&LJ!
e Ui el

Lrelinie FUt e db b S Petbns Se 6ol bu
gLt b relie L

KCIO; + 6FeSO, + 3H,S04 — KCI + 3Fey(SO,); + 3H,0

e biple Uloe JELTEE, Ut 3P e tTHSSRALT 2 S,
JEA b U1t U AW e bufee e Mt P S U, S
Ll tnoile o Z‘i Jﬁuﬁ Ind bl Je = L;L/(Wf(’)hg»é
- Gt P 3L e p o rer L SO UPIESOUASI- o B S 500
JTUT U o d)g.uj‘ &:“’: (rate determining step) &/ Uls i pr C /“:’/.17/
i Sk G n L

&

2H,0, = 2H,0 + 0O,
oy
_%J‘Jg/ﬁa!JVC/&QLLJ@J’
. —d[H,O
Z// = % = k[Hzoz][If]

-« ST e a{jd/uiﬁ: I3/ HyOy J’L;,
- L“nd"(uf u;J’/;;JL;,:,J/uz L/’{}f;#!}
H,0, + I" - H,0 + 10~ (1)

H202 +10” > HQO + 1+ 02 (2)

=dLdJG 4.2.4
(Molecularity of a
Reaction)
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Med L lpoiara brene bbbl e iid Ltz i)
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_E TR e r= kA2 BP AL AL LA+ BSUTL SV a3

Yo Y S A Ut L X e (e Jor L e T Uty XA 44
b S AT ASSES

G2 U e A el Z,}u“é/bi]/?}m%@;‘féa Yedgdi A abbﬁ@/‘u‘ﬁ 13
LuvsLe bl tfc»é:&fufh Lt 56,38 15 e LT (Integrated Rate
-(41%)-93&(&}?&/@”/@6;4:}“ '{‘quuliuus)
Ul bl Jﬁ’ftfpﬁ’m"ﬂ KO e tlx ﬁ’uf(f@}gué JI
bl U e ble JI-t £ JIF el U J}Tﬁéi'g&al{cf”
bl I Plend T a6 Ut bt el (L L L
}‘J/ﬂugﬁ_ug &ﬂ oﬁ.{‘oﬂ.}f;‘al;v Z//"u‘ffiié e b 5T
LSS e §d & e S5 T b

/?Jb“id.ﬁgjﬂ-‘aqﬁéc«)}ﬂf)&“ﬂéu)b“/JQC/&J/‘LWKJW“/LT/" h:JU'L’.JJj/T/aI 4.3.1

- “é J f (Zero Order

R P Reactions)

Uf=—== =k[RP
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. _dIR] _
Z//=—T—k X1

dIR] = - k dt

4 & AU

(4.5) [RI=-kt+]
-‘a,ﬁ“v”o“glugz

e NS RI, UL IRl = 616 RS>/ 1= 0

1 ZE56 Rl (4.5) = bls

[Rlg=-kx0+1

[R]O =1
PESRS AT e
(4.6) [R] = -kt + [R],

L/’/Ly =mx + C abl/‘d/(}r/b;)!}”((élﬁ)abv
Jﬁ)-c‘-L“nflaf/bvg?uﬁi{}!fuyuf_t/n[R](c/l/?

- d}l/:f_ [R], (intercept) g@b’m: —k.;)" K01-(4.3 T
yd5g/ﬂKWC;w4L/J¢f[(4.6)0/}@‘ g
e by Sl % \33

@) e = [R]Ot_[R]

Zj“uuﬁoutpu”ﬂ'é JgLnﬂLM’ﬂa ;;U-L:J"/f/"}‘
j"ujLn’/vu}/&w)ﬁc«ﬂ:@ouﬂaﬂ@’/’ﬂ‘r’:’/ﬁlﬁ!_ugLn
4$g;“in‘}:ﬁfui/grl4 é/ﬁr/f_uj uglf"m{d/alﬁbj/:"/l‘ 0 = 5_
S : F T S ey S IS b 3 ae 4.3 1S
_‘L J)//l Cﬁwd’;éf@q{—{wu
2NH; (&) —reaanar— N2 (8) +3H, (g)

Pt catalyst

KK INH;]° = k= {/
e ULl J[é/&lm/?fp ;L;l_‘a 8/((?15/) =2 %uﬁ J@Jl
b wutns§er U6 e s $dax it e b £ JOU-c dbx
ugJJL}‘]Jj/Wﬁ&J’]JHI/? i/&‘dﬁ%&t‘pmﬁa SNl mc}JJtﬁw
_‘Ldl’}‘ul
e by 3L Ve I L RIS St WL s S
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R P S0en} 432

. d o (bl
IR (First Order
LL = —kdt Reaction)
" [R]
_‘at’ndibuﬁ{z’_/ﬂgabl/w
(4.8) [R] = -kt +1

-Lal:g(a L[&VCu:’“’KuBJmm%,ﬁVK)flwg»
e NS RIGUE R = [Rlget = 0
ce Pl &5 pnend (4.8 il
[Rl, =~k x 0 +1
[R], = 1
SRS BT e
(4.9) In[R] = -kt + In[R],
VRN BT e
" ki

= Kt

[R],
[R]

1

L(4.8)¢15P4t1c§}

(4.11) “In[R], = - kt, + *In[R],
/?tgb“:’}
(4.12) In[R], = - kt, + In[R],

~U AL U Uty sl £ VR R UG
42.8’»@(4.12)@‘(4.11)
In[R] - In[R], = - kt, — (~kt,)

IR},
[R],

In k(t, -t,)

1 [R],
k= 1
(4.13) (t, - 1) B [R],
-9&@%&;&)@5@):»/(4.9)@1»»
In [R] = -kt
[R]o

£ 43_ antilogh U
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(4.14) [R] = [R], ekt
gL t/:lIn[R]fU;lr/?L Silvey =mx + c (4.9) = bl
e InpRI,EE L il = oK e b Jb £ s LU @a )
= ‘3% (f‘qj”/ui‘ Ftsour @100 S5 25 Te )

2.303 . [R]

k= 2902 0

(4.15) o log R]
[Rlo _ kKt

[R] 2.303

& Kk/2.303= 47 (4.5 F 0t 2t S s £ sl log [Rlo/[R] (7//!
e Jedl SSo T3 25,50 Ko

CoHy(g) + Hy (g) > CoHel(g)

ke [CoHul=0

sk J{g}/)’é ;«"lf(izﬁij) decay /€t (§5* sl &/ﬁrb’“cﬁ ‘ff}{v.: (?‘;f

226 4 222
ss Ra — ;He + gg"Rn

k [Ral =L,
_ﬂﬁ@ub{g{a&@)fﬂ&}ﬁ&NZOA’N205

g Z
~3 El
T Slope = k/2.303 —
%0
2
0 t —

0 Time —>
log o & Jw 50 cup 145 s t IRl & S bl )3T e p 4.4 S
1S Oleys S dy 0 [Ry/IR] e

oS 4> YL IV ases I Slog sl In *
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£ 601.24 x 102 mol LS QLI § N205uﬁJ@/5/Tu)J5,,vﬁ{318K 4.5 Jtes

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

A
»&LJ@/)”/T&/) J_.,.
log [R] _ k(tz _tl)
Rl,  2.303
2303, R,
(t,-t)) [R],
2.303 o 1.24x102 mol L
(60min-Omin) ~0.20x10?molL™" ~

2.303

log6.2min™"

k = 0.0304 min™!

N 27, VLN Y NP
A(g) > B(g) + C(g)
UF u“{i LS L (:’w_9 p 3kt p 6 S € A SE ol
-‘gﬁﬁkd/lé!c;%/djgzﬁabv
5@}fpt=pA + py + p LUK ET3L)
-u:ﬁ@:d)’].LCJ}iB:A.,«j’ﬁl:pcmpBrpA
mB;‘gt’g J?.Q'J}”vg g&.«gﬁ — u:CJ;!B):"aX atmu{uﬁjpé Ay t;‘ﬁ;/ﬁ!
_fux atmuﬂ‘{ﬁuﬂuﬁfpéc
Algg — Blg + Clg)
At t=0 2 atm 0 atm 0 atm
At time t (pi - X) atm X atm X atm
@'ﬁ'4t=0(p)ubz
Pe=(P1-X) +X+X=p; +X
x = (pe- p1)
pa =pP1-x=p;-(P-pIJY
=2p; — Pt

2.303 D
_ log —-
k_( t j[ gpAJ
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_ 2.303 log )2
t (2pi 2 )

_%?J“5gﬂ/¢)JWIL!)LnJ4buUJJ£JI.L{&/V/)"/Tw/'Z:NQOdg)/?ff 4.6 ke

2N,0; (g) = 2N,0, (g)+0, (g)

/P/ S/t (atm) /3 L)gf

1 0 0.5

2 100 0.512
REAE A2

St JE v s LNy05 5l < 2 x atm =5 5 £ NyOs(@) S & b
SLo16'2 x atm U2 510 NyOs(g) It b v L16 0,(g) 21 U39 L NoO5(g)
— RIS’ atmuﬁﬂ,)é Oy(g) 21t

2N,05 (8) - 2N,0,(g8) + 0O,(g)
Start t=0 0.5 atm 0 atm 0 atm
Attimet (0.5 -2x)atm 2x atm X atm

pt= Pn,o,  Pn,o, T Po,
=05-2x)+2x+x=05+Xx
x=p, —-05
Pn,0,=0.5 - 2x
=0.5-2 (pt-0.5) =1.5-2pt
At t=100s; pt =0.512 atm
=1.5-2x%x0.512 =0.476 atm
Using equation (4.16)
e — 2.303 log b _ 2.303 log 0.5atm
Da 100s 0.476 atm

_2.303 x0.0216 =4.98x10*s™!

100s

el b id 68 et 16K S J(uﬁ Ve Bros i S u’(

-u}'Z./;:lgc_tl/Z
-9@@&)&%‘&4.7@!}VW6/‘%£J@/)”JV"
e = [Rlo ~[RI
t

1
Att=t,,,, [R]=§[R]°

‘.‘Qt‘l.p}’fJ").,?/ﬁ",uWC/{ t) /0
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[Rlo —1/2[Rl,

=

t)s
L
2k
Uit b2 s L 360 i L Uty L L JWUATRo S oy
-‘alrnuﬁqli'wg’ﬁﬁ"
é::, Jl;/bl’://.

[R], = [R], - 0.999[R],
_2:303, IRl
t [R]

[R]
at tl/z[R] = 20

k

(4.15)

(4.16)

< bt SOV e Y
_2.303, . IRl

tys [RI/2

2.303
L tiyo =

Ik

log2

t o 2'::;03 x0.301

0.693
N

dl)&,«ﬂ?uﬁ Jb’“:« U{'/‘L &J J@V/M{LL JL:.J/))’/T&//J‘LCJ:G b{):/

= ,Jﬁ"‘@/“ br..vid//._.w’éf. Z al;b»‘u"ﬂ&/}-% boe e JEI &LC:!L ol
e Gl

—e VRt L L SSs T foct, )y Rl £ SG05TH

S IS e k= 5.5 x 1071 51 B KU T e A 47
-LLJ:);/M/M..&LJQA)’/T&// f

0.693

t -
1/2 I

0.693 s
t, =— 292 __196x10S
Y2 5.5x107148!

e 7106 (1) fiS Sl £ JES 909,90t ST e Uy 480
“4L~tgnd'i99.9%g)'u7,.e &
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2.303, IRl
t [R]
2.303, [Rl,

og
t [R], —0.999([R],

k=

= 2'?;03 log10® =

t= 6.909/k
L L puadds

t1/2  =0.693/k
t _6.909 Kk

=10
t,, Ik  0.693

L;uﬁ'4.4Jug/U$ Ka.l:ar‘} &L:{lz/ JJJ{AL c«lLGDLTM}aW

JC/"‘M..&L c«lLGDLTé//'/;I/" 4.4
fid b ks (?/ 107 37  Differential (ﬁ A

conc time-! [Rlp/2k [R]vs t kt = [R]p-[R] d[R]/dt= -k R—>P 0
or mol L1s!
time! or s7! In2/k In[R] vs t [R] = [Rlpe™ | d[R]/dt = -i{R] R—>P 1
or kt =
In{[R]O/[RI]}
L J

UL s Tepo g e b2 e ton K 2 $ e lb s TE S 6P
AN (LY AL AT {1 SR ) - .:ﬁ;?’.;f! Ut
3 st w2 @ Jri 2 o S5 TE Poe S G Lo s g £ G
< tndu»"wvu:/wupo/.&g L ﬂ/i’g g?.‘gmmﬁuv LASSGL Udn
Lo s1fea U AN U bydifen 0§ Qs Soe 2 U
L w2 $ e+ 0.01mol 2L Bglomlé L e byl K&,y“u: J6
N Jossl stz (1) Lt FL SOl (¢ = 0\ Lo £ sk

geuds

CH;COOC,H5 + HyO CHsCOOH + GHsOH
t=0 0.01 mol 10 mol 0 mol 0 mol
t 0 mol 9.99°mol 0.01 mol 0.01 mol
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1,01 S e hlr 2L 1 GTUEE ot Ut 1L B o Z J6
A S P el Soa TS Mo Jon eblr LAt Uy L JES
U L e b T K L et
—e Jes L SSG3Tar b5 inversionb GF L
Cl3Hy50;; + H,O CeH1206 + CgHi906
S8 i 355

U/ =k [C12Hp0y 1]

A o e )

Bt L fFtsgS 5g Ll SBUiee 1.15x10°s" B0 2¥SU T il 4.5
?l?i::’)

Yo SO T ¥l KJ:V/G.‘LL"@MJA I VL JE Ut e+6080,C1, 4.6
-“ér)’”.lﬁ"c;(db?

Jw‘u:in!NZoS{MLJ@_w4}&5;54z.n,swu:wv;wauwup
énuﬁ 2104 OOCJ}’U:£5/? 25°Cejf 2#12 4 5000&2&1&.@5;/%
(t e T (HaC004) b1 P Tosl (MO, 2y (e S b e T
et SRR L sl jenemnl 0B 2y £y

sl I AL S1316 10008 i 2 S0 QL 5 e U S
—e b

SEEA =S wrgen 1 CASNI e s ionl SO/
UFIEL b FBU YL Slenble o B3 = e i Y
LSBTz 3

(4.18) o A o Ea /RT

(pre-exponential factor) & Ve f e 1o SR L T AU
S Qi e B R e L LSO L
e AU mardaFed

e e b O u S SBob i

KJL;Z//:' 44

VSIS SL

A
(70111/)1‘0[1111{
Dependece

of the Rate of

a Reaction)
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1087 Jl/..f |6 S LJVJJ&CJ:K&)U”J/JWLJWLJJ%’
é &LJJ)J}"”JVM/’ (4. 6(}) U‘Ll/uM/’UJ'}"//;’")W
-at’buuw)iwlu’lgfwwE/&)’ui‘ab‘u
$ind EUES 2 S 2 e
, H 1 g ]
L AL T Jom (eI d e S mydeiE |+ | — 1 — o+
: ) . !
ulzui&,«fuﬁol}*‘ptJu)@.‘:{::"ﬂ/d’@-aadnflaé?&"c
o ¢ e STHIam 3 S cude s1: 4.6 1S
_Lat/@;fw&go/&w S s o il 4.6 S5

G S et S JE
el FEIS W e G ek S0 4
cedn e e vl S
Selb F 2dned outJu
PN L5 S O (3 67 T
AL 7 Emien oSS
Q SEUFul oty S o1 S YAE
oS SPE o Sl i s 7
Ol gV Jerge bl L3S
PASVORR IR RN AT
ok 8[ S @) G (Ng /Ny
do7 7 aNg Ul <(a.8 F) e (FL
o B Ul Ny sl el S UL e
-
(most 7 ¥ (3)?. J =/ Most probable kinetic energy

§ 1§ el G §117 &7 probabble) - A —

Olays S eyl S Jolas 551 U1 8,80, : 4.7 JSCb
(\ﬁ;\syb,::;jmua;d\)f

/Joutx e

X 1}/4 ét’juf’-‘ét’ﬁ dki &t‘?(f/ Wy o8 ol S0l e wldle S 1 4.8 [
e due ﬂw’ el Lis dery E R -

c«l/]dk{f/ 125



S 65w dz § i il e
e bloxlig :/51(4.9%)‘&&(?_,@:5/
SoFnt S by HF PSP
s Tl L smli ot i L
e LT U1 P o Bz b 3

/Jauv—>

t

(t+10) RADET
Jo eIk
Jauv‘gu'/
- t‘leg[/‘/

S (t+10) Sy
Sy
- E‘LA;//J

4 uj(?ﬁufﬂtfa J“GU‘»C@UKEaK‘-%Lw

JWJJ—>

‘.Q?CE/ M\Y‘je;ﬁ%;)w‘ﬂQ)\FA"'.)";J'chf‘;: 4.90&-:5

Ul e onl 2 T

£(t+10) S b "'/:C/'ﬁ-uj’L'/@’VL&U?MLJLEEIZ‘LLZJ/J it S8
e bl 3 W2 5L Sl b §eiL simlie Siii st §

_c‘-t’Lgnb-'iJJ@C/“E'??

A RN A B a8 et UFUT
- 46’/@.‘}@(_))»5 (4. 18)&’5V-/Lt’nd/g";

(4.19)

u/uﬁ 3t'?u’~£f1,5wu~“ c«/‘fi,wf‘ayﬁkg L (4.18) bl ST A
AP B2 g N PR I3 (E1
ﬂi/dl;»“w KULRB U - InA 26 aSlope = Ut4a.10F
~pES A A

- J::’,?,Cf (4. 19]al)V:4T1o117,?/)
In I =- +InA
(4.20)
-‘LJ“)',.?AC’ (4.19)=lsbrys =70
(4.21)
(e fid £ Sz sess” aBD)

(4.20)1-F E0 2L oy 51 Ty 7 o0 2PN By 4V iy

{Llf’/f/ o e (4.21) sl Y

é/

&— Intercept=In A

Slope =- E,/R

1/T

—

SN Obe > S1/T 5 In k14,10 S5
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kK, E,[1 1]
In-2="a| —_
Rl
log =2 ey __Ea 1 1]
(4.22) k, 2.303R|T, T,
lo gk—z = Ea |:T2 - ’I‘l ]
k, 2.303R| TT,
[ /B ANEA -0.0751410.025 2 A £ 2L 6700 ksl 500 k 40 Ji
S
K, E [T,-T,] &
log—= = =
k, ~2.303R
10007 _ E, [700 - 500}
0.02 (2.303x8.314JK 'mol™ J| 700x500

0.544 =E, 5.714 10%/19.15
E,= 0.544 19.15/5.714 10' = 18230.8 J

’(,:r/ k= Ae-Ea/RT

0.02= Ae—18230.8/8.314 500

A =0.02/0.012 = 1.61
< 1.60 10-5 s—l.bv”c/w'-«'/iﬁyd/“’" J6+1£600K 410 Jtea

_%u(d)uﬁgf“;obl/d/gﬁ

CoHsl(g) » CoHy (g) + Hi(g)
I K G700 Keen209 T moldUAE 1S

SpEf -
E, [1 1 il
log ky —log k; = =95 303R SOSR[F_FJ
E, [1 1
log kplogle + 5203 R [E_TJ
log(1.60x102)4 209000 J mol L! { 1 }
: 2.303x8.314JmolL 'K’ | 600K 700K

log ko =—-4.796 + 2.599 = -2.197

K ky =6.36x107° s7!
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(PEJe e G YISO S TP i e & s S6ks 4401

e bl Fuw U T AU SIS IS S e (Effect of
Catalyst)

2KCl105 2 KCI + 30,

L3 L L FL e Fo b d 6 eip CIESL o
Ho it E L Pt il P AL ke L ot S5 (L s
e S bl b S sl s $usP 6 1

O £ w2l sl S b S bl bl
DB LL S Suds B G LSS5
Wh U411 fflce+b/ﬂ!)(7€“» JE Ll

“R
L

SeOvFiet o 418).,wu”6 3
Sl GG S Gt

Sinssep S b i fer § s s
St 26 803 A SIS s o A S
2oFab Fe b WS L L Frd b liate it ety
L0 7S Ut 1 IL J6 s S e S S L TS 51y

er § & (forward) er § £T, (e w8 LS5 0¥ A £ §z

Fide Fes ULE Mo St Sra b/ 7 Fio ULE S = b5 Ui (backward)

7/

- bx

Y

UK ErMaxtautz & ol A b 608 L e tbsibab U5 TA Ko u(Ld s
,-‘aoﬂffu plig U 2l 7Kl $0IE = baZ U F e 1916-18 L r}w‘d/ﬁ
SO Lo w9 sl w b el Fui-e &f{:ﬁu@c‘:urf (Collision
ol Sl e 3ot A0 8 Lo TS e b Wl WTL =l tng Theory of
L) S0 s b2 T 2 s S 02 N e B = Ul Chemical

L LSS b dion (g & S e g —LL)

A+ B oo M2
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-‘aﬁglggf/:w;%)df}.yﬂ[g}@@/&

(4.23) Yy

< b6 Sl gl e Ryl b6 s IS BAASE Z Uz
Ayl S bl U200 € (4.28)e et L UF Sl L BaULtT S o7
_‘aaaf/(;LJJJKAfugéJ

é‘é‘ﬂ Jjﬁd/u;@"c/“é au@f/{ Ul ,,{mjzlm.zs)wv
()LJ(U",J/LL &ﬁn,%@g’g@»‘w K@!}!JLW& aUVu’g/"ia 3/&:’%&.’3:
(g 28072 2) JI Tt s e P s Lt o 6 SE S b
2l Pl LTI S gl & 250 S St ALY Ftonl
Ut & (effective collisions) sl 73+ S FEne L L &

Fl e Gty 3 S8 e S SES Fuome s L i
3P e JQUVJL”’—‘LE"/W:“‘LH CH,Br + OH —> CH,OH + Br

xJQ/“wVK~§93ﬂJ5QJiLJ£ .,g/“&) Hi; 4

(A . e
. s p HoCoBr OH—> X0
,L%uf/yhd:’j;luzz_(gfuﬁbuc Hys = H’

H-C-Br + OH —|

. . H

e P L i £ sl 23 i’ 5 B |
" = i . ﬁ HO““/C;"-BI' —> HO —?—H + Br

S U e SIS 2L L7 kBl | on Yy 3
bt 3 S el ol S 06 e

verbrd 0l Ll S b/ 0

= “/ u‘lr ¢ % gs“) d;jﬁ\.}a;awb é\} ‘5.3]&5 c.\.&\j\.g)j\ oJ&ud 412J§¢"~

-l o K13
=L/
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Ul It UL g St &/J()LJ,%_@L/U:;K@»L SO e
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OV g (8 o0
B IS ony B F a7
_é%jd/Ea-LaQ}/b’i)/@/&JJ@J&{ﬁwiK 10K 298K 2 e 7 on 3 4.8
-209.5 kJmor $te 1,581k L St ionr 4.9
2 HI(g) » Hy + I, (9)

e wbie UL I SIS P o el S

Lo

o o §SF S e dn Pl 259 o1 S Ut SIS L St b G e 7 Bl
LA QWA S e e it I L bS8 L U SO RS
SO s SN UM e CPG U6 L Fll U 2 s f sl g L
S bl QLA e bbba s L KU ALK L AU L LA
A el KT e Ve E ST e ertr § S S S
er b SLF T f e tn G U S L L L e 5 TE ot
e Yy 8 ehla g 2 S I L2 TE G T St 6
Ut AL Ul 132108 T e Qs F 3 130U Qe Suk sl £ S5 dlet 2
-t Lnub{ﬁﬂ;;lc‘&élJ@J'ﬁ'.g_ﬁ;(:‘:n(f'{

QoI Bace tb Yol 5L (i = ACEYRY) bl ¥V U sl 7 s K 5T 2
2 I B DA e b L AL Seoten L el sl 5 e
SO e 2 d/(fuﬁEaEJLE'uﬁ:«Jl/%/:J/‘L 5’5_“«@5/?/}’._5&;:«1)&“9 =l (LU
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-édf‘;w!é UWC;*AM/WJ@C;M Jw,u Z//”QJ.L caLLb‘U:;'.yﬂ

3NO(g) - N5O (g) Rate =k[NOJZ (i)

Hs04 (aq) + 317 (aq) + 2H" — 2H50 (1) + Rate = K[HoOo][I] (i)

CH5CHO (g) — CHy (g) + CO(g) Rate = k[CH5CHOJ?/2 (i)

CoH5Cl (g) — CoHy (g) + HCI (@) Rate = K[CoHsCll  (iv)

de1dU-e 2.0 x 100 mol? 12 s34 leulz - KAIBLL 2 £ 24 + B > AB JU
Jedid men & PSP e (Bl = 0.2 mol LA = 0.1 mol L o2 & 420 2
-&-0,0.06 mol L™

k=2.5x 104 mol! L s‘l/'fluj‘ y/uf/:'J&LHszr% J@ijv‘fd/ NH;3 4 é/d/(gz
-

Q’Lc,d:’gzﬂd@@/&uiuj&COJ}!HerHzlu.fg‘:iLﬁd/ GAW T NL

U/ k [CH;OCH,J*/

e b FUt IS iz L A1 S s aiiat 2 S bn it Gt S AU
k(pCH300H3 )3/2=C;

edun LK Ju;ﬁ%,lc/‘?ugu(uﬁwfg; d/cﬁuﬁlu.f/@‘_ﬂ;, i
LRSI A S R 2 ST

J&“AJJL;»ﬁKn?!QQ@}JJ@-c‘- 65T e er S S S

Llbosid (i) L Ve

/;U;Z//ufa,zlfi!dﬂﬁf Lcu!/ﬁ;/)i/jlu’! £ .ﬁz"‘@/‘ ?égt‘/i}%! l[{ca!/ﬁ;ﬂ{ .@*"C;L Jb’"
?.Lalilg“lr(

-Zél&! éf«'d:’g/ﬂuﬁ J@/LT&/.
t/s 0 30 60 90
A/mol L! 0.55 0.31 0.17 0.085

_"érﬁc}wlg}/&’wuﬁ,ﬁﬁi,"césot 30

e KLU Al €5 T P AL
Hent287 0

(LA LSS @)

6y 71 l,;Q C/:';ngp//bf})/’ﬁ“ﬂ KU B/}'Aﬁ (iii)

4.1

4.2

4.4

4.5
4.6

4.7

4.8

4.9

Q;J’g fJéé}&“ﬂJWﬁéBMAJ (ro) c/“Jw.IJJlﬁuﬁ JELbswypnl BalA 4.10

-c‘-fuﬁui'
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A/ mol L7} 0.20 0.20 0.40
B/ mol L} 0.30 0.10 0.05
r0/mol L1s7! 5.07 x 107 5.07 x 107 1.43 x 107
?‘Lk‘//)‘/TKJU"LwVJBAIA
L Lt s un o QUL S5 411
2A+B > C+D
4 [Al/mol L™ | [B]/mol L™! RUANS E
D/mol L! min!
I 0.1 0.1 6.0 x 1073
| 0.3 0.2 7.2 x 1072
111 0.3 0.4 2.88 x 107!
v 0.4 0.1 2.40 x 1072

J”;',?/,cf-ba gﬁ/!’/"‘c'_ arVd/ Busl-c K5 Tec S S dw uywd:B/;lAa. :‘rk’/g{A 4.12

BESI R A

iy [Al/ mol L™ [B]/ mol L™ AL
/mol L! min!

I 0.1 0.1 2.0 x 1072

II - 0.2 4.0x 1072

11 0.4 0.4 -

v - 0.2 2.0 x 1072

-“ér)"/ﬂd/dwﬁfl'w}cu JuWC;Z%;u:J‘,i 4.13
4 years™!  (iii) 2 min™! (i) 200 s ()

SHS w0 sk 0t d/t{v)f“”/?dﬂf 2T B U25°730  Fosd S ULl 14C 4.14

gLt S oo d L Jf{JN2034315Kuﬁj§uf 4.15

_e oL Fesnrigond Hogtd L

[2N2O5 - 4N02 + 02]

t/s

400

800

1200

1600

2000

2400 | 2800 | 3200

104 X[Ny O5]/mol L1

1.63

1.36

1.14

0.93

0.78

0.64

0.53 | 0.43 | 0.35

_4L~«.J|fu5l.£tm[N205] (i)
_FE e radde )

_z,lz_)!fufl.étmlog [N,Os]

(iif)
UL @
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S @)U S ke )

€L 2Uls1/1667 "/lé!ﬁ!’%’JW‘/@L:«A(ﬁ:‘LGO s P L SosTes) a6

oI e 2281 Fid P e O e Ut e 2Lt Ll im Sy G-Il 417
ffc‘-/Jg/wu’“‘@/wwiweouwéw 1072 Br i 1pgd OsrL e L (fﬁbﬁ;
-ngn;éuc/l;‘ld}i,ﬁ

s K;ﬁuk{u“ALLango%cﬁm{n“ALLnJ‘U’G} 99% Sz L J6uaTes) a.18
- lbw

B | SR, 3 BN VT Y ¥ 3006 L Jous e il 410

- Z{: J&Ulf’ulﬁldj 5.@«#4}.& Jf.? o dzﬁ/b’/t/}’ u.‘/g d/ [Azoisopropane)ujfu/? ﬂ/ﬁ214543K 4.20

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

SO -
“Jiim Jllutﬁulﬁlgj:}.yﬂcﬂjué y(}/l]/fJTU/.JSO2Clz{‘ fd“;" 4.21
S0,Cl, (g) — SO, (g) +Cl, (g)

15 =y /s f@)g)(/atm
1 0 0.5
2 100 0.6
-éﬂ"”@}JJb}”?ﬁO.SB atmfl,)g)(b.az
G g W fd L S N,05 pest7on 2 4,22
T/°C 0 20 40 60 80
10° x ks™! 0.0788 1-70 25-7 178 2140

- U 2y 5000300 -2 P S Basia gisufufui 1/T /K

% 179.9 kJ/mol&t'?Jéé’fﬂﬁ-‘a 2.418 x 105 571 B0 Sl L Jf;u(u/{ui’g@zxsri 4.23
?Jyz L:C/:}d/}g L}c«}ﬁ'

7% 1.0 mol L8 Qi A S ke = 2.0 x 102571 U2 U7 &5 074 A - ProductsJW i 4.24
SR AL nE 100

8o 15 = 3.00 U e (e Jr L KT /‘/m’.ﬁ//}):‘;u/;,fux}%u,%}:lé J¥i2 a.28
e G FELAL 0 fuml o
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- &n&flb‘é al;VJ54/ﬂyd/ui/6/1/§ 4.26
k= (4.5 x 10115"1) ¢-28000K/T
- Sk,

e sl bl S K c}“ALJf‘{:LijJ H,0, 4.27
log k= 14.34 - 1.25 x 10*K/T
o256 Fuid| gelrensmd o?S B L LU

’.7/;‘_{_% 60 kJ mol‘létl?u%}fgml‘a 4.5 x 103 s‘lusd/ch.L ﬁuﬁaﬂ-‘”l.d/A/? 100 4.28
5 1.5 x 100134 g7
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