~ & W

/) &Y U e T T =
NWVWWVYVWVLLLHEYWLVYWIYYDYOOOOEESETSS

L-\
)2 :

CHEMICAL KaiNEeTICS

RAk oF Rxn - Tt w@n be expvessed 0 tevmg of

o

D Rak oF dis sappavance dy Reactant
1) Rraw of appeavance d pvodudt
R —pp
- AC(L] Rate ofF dISSGPPan*emCe, ofy Reactunt
At
4P = Rrar oF Appeavance ¢k Produact
NI
X Hy +1, —D 9HT
— a(H,] = = AC:[:_] = ‘i [A(HI]J = Rak of Rxp
at At 2 at
* QA +t bR — xC +4p.
-LdCAl - ) dCe) - 1 deoy - 1 do)
“dL de b Tat X ot J dt
Q.

RE0, + 0, —> 4505,

O Rrobp Fo¥ $0219y) 15 %8 mo| L5, Caludletle Yak oA o f 5oy g

‘Q:)LR‘?(‘)A? ré(n’ $op = Q.(), mo( UT\gec

® ron of S03 (gy s 42 kg imin C@ledtare  Rop of 50 (g
1.*‘,(_

480_2 Yt o, — Q&Og

’:"%r
2X%o0 —b Wxeq : s
[ { X 69 -
2xeb0

b 7 Eg
—p 64:_ ‘K‘h% - " QO
N're = P X004-9

-




* AVerage 4 tnstantaneous Raw & -

28

Ced

C‘ZVJ] R
(RJJ_ ¥ 1E e L
b
Ctjmg.
© AN yalkk = — CRJZ— [R];
Lo—t

e inshaneowus vare = Alope at given instant

= e = dCI’-J

* Factom agpeching Rak of pxn ©-

@  Nakuwve ofF veattants.
@ (one. obF veadants |

w

®@ Km b
@ surface

®  presence of tatalyst

Areq

©®© pvesence o5 suntight

* dependence

instaneaws vdie can ge

dt

d7 RO on WneenielhoN oy Reciekanh < —

an + bbb —  Podwk.
CAJ LBy Rak
. : X sy
0| . 0- | 2 x 672 ’ Rate = _KCA] cy)
A o SR )
'. a-x0 ' X E3
o-\ , 0-2 . Ve
.- ) A o)
' 0-9 O« B 107
Ris 2x197% ¢ co-1) [ o.()Y
P2 s A L ¥ Co1)™ ( p.2)Y

$A3)

y=

(@ataked pradaly enuy



R

»
;\

v @ W

(VI UAN PR SR PR UAN U SAN T <

O v w

WO O L

R B B AN

R _ A\* -
ho oy e

* bor above TN  qce to Adtg 9ven vak ¢

Rake = k(Cal*(a]’

] i
= Power to whith  wne. eym  In QX\WQSSDQQKPQWTY\QHMHS depen- determ |

VAR skaw eq. has been vafsed te WA “gvdey of Reqct?”

QA +bB — cC +dy

Rate = K (A (e]Y —=> Rate law qu

X= ordey weveb A

V= ordey wer-t g

XtY="overal)l ovder
T RAR W s @n ey ke derved

XtV has no velaHsn wWih q 2§

\’3[1)7_

* INTearATED RATE LAW EQUATION -

®© zewro ORDER RXIN

R— Pyoduuct

Rate = —dC®) _ o cpqe
dt

de'R] = [~kay
CrR) =-kt tc
when t =0
e= el

Cf) = -ke t(re)

k=] - ]
—t )

txpevimentally.

Ce)

(RN

Slope= -k




of veactany as

by, = RAlE lire of pxn
= Hme | : :
nRYval  duving whith hatr o veactanpy ged wnsumed.
tu,= (RO - CRa)/,
\_
K
b,= (.
2K
Haip |
P lide oy zevo order yxn depends  upen fnHal wnc.
'{'/Ul""( Ck'lo
't\/a_.
Cela
© " gpper pxm o-
R —p
Rak = —dCP) - v (p]
dt
E"R] :S—-K*:
(R]
In(r) = -Kt +cC

when b=0o e ¢=In(r],
\lnCK] = -kt + In(r], —\

Iﬁﬁl]ﬁ
4L nCr,

Slope = ~K

.4 (e

(Ps-(h

(PR (B (BB (R (B (B D

Tl fif Pl 1@l s 15T o) T T 0909 aDia ) (P (B (PP (P



tu, = Time interval duving which halFop "eactant get completed.

ti, = Yhe  agter which a-x = q
2

b

0{&;\(2: 0-6q( \ (o]

‘< g o

o //
tr, =< (( Qo])

* (St ordey vxn  never gets compleled

| v
\ : : )2

t= 2303 log A
K (o

t= e :

Time  taken  to geb soy.  (ompleted - ty, = 0-693
<
1] n

" u loo'/ [ o= [>%)

KX  Avewnge liFe oFRXn t-

o it 1s a StaHoHw@) UFe.

© ™May be deftNed as ipe spent by eath molecule on an avevage.

bay= M+ nat, + naty .l

tn.4n2_+n3_

nt

=P All yadogcHVe s int i '
RIS hrollaus [BF ol B rneiins.




s
g,/ calalale time vequived o get do 7. oF RN @mplepy if qume (Starder
YN ke 20 min to get Sof

= K= 2303 (og q_
t a-v

K= 2303 x 0.203
20

£= 22083 \og lo- ["934,(;_0
L33 v 003

oo
{d'\
x

I

@
e T I Y T S S N S N N R N S S

_2\_,:. A Gaseous veatD
Ay —P 2Byt Cug)y

Follow storder KimeeHes ; Po— 10Ha| pyessuve Py = Total Pyess. af

~ « H
cotved- express” for iR Rake  teng. is/are me &
?) - ?,Po
K= 2-203 (09_2xT° _ .
t S gpo’Pb
?
1) K= 4303 (oq _?Po
k 2Py P

i) K= 4203 1oq Po

t P
o]
v K’: 021303 Po

) IBS Tk >




9 A ¥ ﬂ
™
IR\Y

Ex .
: @ CHa _(H‘(Hz"u'tg Alc. KoH 4— Byiene m +QYms“of- op H)
TN RY ol
6y
o, + CHq 174 CHaq + HC'} Nol- of Pr. SHd. wsed In
- A
/4
k= .Q‘ 303 \08 Qog- Qo
t QDO‘ Q.{:
7

N
~
R
~
=
%
3
=
m.
-
=¥
=3
—2
— =

-2

Ang, K= 2-303 log 3P —Po

t BP""‘P'L
Q. d- 2 - By Q Nav i {
= 2-Bvomo butene Naving  spetitle YoruHon of +26° wes tvedted With
Al KOH  to gol d-Butene  dn opHdlly thackve wmpound. This Rxn way
mon‘\:rerﬁd using PolavimeRy Hube.
I§ opHal votat" oy sample ¥es py 6o, during 20 min. catwlake
Halklige o van. |
gol,
—_— K= 2.203 |09 (@aﬁ"&o
= | - Qt—)

)]

d-303 log ©0-2¢
= 0- |04

K = 20303 7(0‘4—
Q20

t"L-: 0~ 693
K

* orvder o Bxn fc.ab expeﬁmmlal@uqnny
© may be —\le/-f\le/ Fractional / zevo,

— HOw to predidt order oF Rxn &

e - \ NN o)
e, aheg B | 6 | Y LTI X .

® 1 R0 s Clementervy”

@o(miomﬁﬁc weph = ordev ol pxn !;,

€. aA + bB —d tvoduk.

wite = K (A]Y a7t

ovdev = a4b .




1) using unit oF vale wonstant

= mde) o n ‘
Rage —do&;] - <« (] Fov N gy ev RN

EiMe

[LOY\C.] - KL(OM.)“

\-n
k= (one) " Crmey

- b
= (mos. ') sec

POV zevo order YIN  unib oF |« = mo|. L' sec
Sh
\ OYd ev " W " 0 = Ran==7 \QQC—'
9,“4 o\rde_v n " v

" = mol"| L Sec
n*h n

v = semed T L Tseer!
S =

(® using  given medanism oy Rxn 3-
FOr O RN Q05 —» 30,
Mechanism
0 —— Oyt o0

s\ow.
Opt0 —» a0,

pate = ¥ (02} Co] % APPlUINg Stady staty ap proximat”
over (o)

Keq = (0] CO?
CosJ
Co] = Keq. (o037
(027

Pate = K Keq Co3]* (o7

ovevall ovrdey =\

b

(B (P B A

(B

W L T i Ty s 10T sl sl sl s v 1 1 o B (B (B B (BB




L =2

N

=

WOV W WY W W W

v

W Y N Y WY N Y

@ inHal Method s- an +bB

T AT el pak S
'{-E_Al—: [B’? « rake |

O-|

(
' 1 =)
L o-| 2x\° A

2

4-x 0 2'
—

0.\, 8 xp%

!

L 0.2

r
{

® ey mooding ¢ Teacunt -

— o Pyoduct.

ak = k CA7*( el

M3 0 aHe + H0 —» argtooH + GHs0H
-

l

1

0-\ 55.55mole
Solyenk

oS-

b- one ef the veadant 1s used

sueth yxen whid) due o

Rate

Fdie =

45

in excess it wne

/
< cH (000G, H)

|
K rmétﬁocleJ CHQ_O:]'

X
pake = r\(m&wocle] (1,077

mTMaiNg atmost wonct.

[vesence ofy one ofy veacint n excess  appeory 15t

order atthough actually it wag 2" gvder | ¢ Klg “Pseudo Aok avder RN’
——

R i s i — e
g e L e =

Rake = K (CHaco

/
0GHs) CH,0)

ovdey =3

BUt H,o 1N ex ess

Rak = k' CtHz w00 ¢ H)

ovdey =|

NOW  pSeylo
K'= K CHa0)
= Pseudlo (<t

(Stord ey

MO vate o




22[02

© using war ke dy veatiant

Roy nth ovder kxn

\’om X CRJ:,—“]

T bw, V& CRl =

ty,

(RT,

ty, Vs (], = Pavaliel to (RJ, =b sk order,

tvy,

$
ceg,

@ K s @ldtdl«d at-tign olkh Hne ntevval <-
——————— 28 Tr=8 OFkb: Hme nterval

Use integrated yaie law  eq. of 0’ ovd ey fo @lwlate w at dyyy.

# b K= ongd.  —p order = o

# congt. ovder = hy pov 5% order.

= {K= ¥ 303 103((3 ‘:p At Atbly 1N yevva) apely il
q~
— & uJ

* I3 K= tongl. =n  ordey =

K4 teng).  =p onsy - = TYH fov anl Ordey

APply | A= +Klj\
L(PJ (e, i

St N passing shvough =b “zevs ovder

Mievval.

~

%



YHHLHHBVYINLLLVLELAERBBMAERES™=™>" "

. . N N 4.
Qi‘ A Rxn  veduuce Lene. 4 veacknt 1’\\’”“\ 20 mol. o csmol /L N (9 min

Wt &S molfL 10 next Smin  grder ¢ RXN audl) be.

So). ) " o | St ordey Rxn
) /2 ) .
) 100 -—"Lb S0 Bk b 5 —b % ¢ —— 5 6r2f =
S )
SMn

Smin SMIN

20, et o T RMgsloTl ¢

Lo ISt ovdey pxon,

®

k= 9—%03\03 7—0

K= 2:302 |pq S
(R =

3 2. §

K= 2.203 2 \03 2.

te k="2-3063l0g2.

Ly
4 MOLE CULARITY OF RN 2-
N — T —

= 115 e no. oy veacttnt moleles whith wollide  simultaneousty M ovder
to happen a whemical RXD.

Ex. T LH3-BY + 0\—\6 —P [Ho—r\—&—(Hg.-aaf ga—] —. RO=CH, + QT@
Tt_S
¢ ope SRRp RXN
T AMAK & departure  9Multaneous | Elementany=o
ex- I
%13

b 1
Hy-c—on + ¥©

* l
3 “i;
olep
M -
(H), SESS (mg)&C@ + @ }:1» &b S\ow
Rapig
@
St ast
SO (3 ) ,c-oH
Two SRy vxn

- tomplex rxn,




,
Mole anarily s studied gor elemen favy RXNE.

* Mo\ecu\crri\g has no  senge by o wmplex ~xn

" ;
iw O LomPIeX VAN | molewlaviby 4 yxh = moteadariby ¢ B Yos |

bov EX(I)  moleulaviby of Yrdes =)

Rxn = unjmolewlay
M — .

X Molkailaviy =0  =b not pagsible

= brachondl —» not poscible -

= =Ve — " "W

¥ Most wmmon molemluﬁ}y ave 4. 4 9

* BBl of kmp on vy q pxh -

—Ratke ¢y Rxn  Fes wuithy Pes ofy Hemp.

—D 1
on 'ﬂtﬂaa‘nng Hmp. No. ds M9|€CU\€S tapable ofy Cvossing enevgy bavvier
neveases |

™IS few pop.

— ON el :
? NG semp. - SUSHM by 10 C no. oy molecules oSsing  enevgy  bawien

becemes double or Wviple

2 TS Ly, poR- by 2 jo 3 fol

o7 1 15 1 1 0 1 DT ] i ol Pl P P P P P D e s i (P e i

— HA=TI KTheo
oy

= & to3 = 'R’mp, cothly ey Yxn YCH-L,J(




(N T AN A Al N AN A - -

VYOHLHLHIISVLBOLOUYWI LI IJUO U UUOU

)

n P
Y Avhenlts poposed an empiric] velat? fo explatn Hmp. dependen

o VR
/
/ _ Ea
K- ho /nr‘L
7
¥ = Rak ng-
A= Avvehen {ye bactoy RS e = G
€a= Activation Nevgy
R= &ug Longl
T= Absolute Temp.
4HH c*Vf‘—/We
4 CoLuisioN THEeopy 0F REATION RATE ¢~
D

Foy a rxn to huppen ,rhevashould be  collisions &(w veactunt molewley,

s ® ZAB= celtision BV‘Gq.=N°-Cb Colitsfen  Haing Place pev unit volume pevunib
time
‘Rme 2 Zap \
— NO vy coltgsiop s w@epable o5 pyo duct

format” . Those (ol rsion

wnth (Yosses tnegy  bawiey wlll 2 oy, yodudt. g i Klq\\QMﬁCHVe

toliston”,

e ST - mauen & molecles capavle ¢

(P,q\g o Z’\Q' e—&?/ar S

Not entvgy collision with suppident enevgy wulyf

c\ms_(]ns tnergy bawviey.

—t bom  pvoduet Unjegg

veauoant w\lfd(rgumh eath olherm pvopev\ﬂ Orienta teq A

[Fate 4 © zng. ¢orer]

P= Povability g ©Uiston tlw veq

™Mug

tant moleculer with

PYORRY" Gy entqy"




