CHEMICAL KINETICS SHORT NOTES

Rate of Reaction

Rate = Chanﬂe in cone- OY pyessuve
Time taken

Unit = mol L™ time™ oy atm time™

Note = Rate of Reaction can never be -ve

Hvemge yate of Reaction

Rate = —AC Rate = AC
( Reactarrt) at ( Product) at
Instortaneous Rate of Reaction

Rate = -d.[RI Rate = d[P]
(Reac’runJr)E (Poduct)  dt

N2 + 3Ha —— 2NH3

Rate = -d N2l = -dlHa] = + d[NH3]
dt 3dt 2dt

Diffevential Rate Law

Rate of disappeavance = -dN:T = -d.TH.]
(Reactant) dt dt

Rafe of appeavance = + d [NHs]

( Product) dt
" | Pox effective collision :
) Reoeh’ng molecules

Rate law -

@R +bB — Product
Rate x CATCBI
Rate = k CA1™C81Y
K= Rate constant ov
specific veaction yate

must posses a
minimum amount
of energy.

b) Fropey ovientation
of collision.

Ovder of Reaction

x = ovdev of yeacton wvt A

y= ovdey of veacton wyt B

xty= Ovevall ovder.

Note:

o) Ovdev is an expevimental quantity

b) Ovder of vxn may be zevo, +ve,
-ve by fractional.

Unit of vate constant (K) -
K= (mTfJ')"n Time™” K= (atm)"™" Time™

a) Zevo pvdey n=0
k= (Mol )" sec™
(%)

b) Frist ovdey n=1

K= sec”

= Elemen’hny Reactions
1) Completes in angle step.

2) Rate law equal 10 stoichiometvic coefficients of veactions.

- Note:

o) Zevo ovdey veactions can nevey be elementary

b) Fox elemen'lm)f veachons, Frachional oidey is
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conc-

Moleculmiﬁd :
Crl

aj Can be an infeger (4,2 ov3) but it cannot be zevo o3 negative ov Fractional.

[r]

l time ’
Reactant — Pvoduct

Zevo ovdey yeactions (n=o) Half Life :
Ry= Ro-kt  Tntegvated Rate law

Rafe = k

Ao = Tnitial conc. Pivsh ovdey = Ty, = k;_2=> typx A b ——
Ay = conc- left after time 1 D ;—>
& Second ovdey: ti, x A ' B

K = Rafe constant
_ ™ grder yeaction  ty, X A' "
Half life (ty, 01t sy Completion time (£ jo07)
Ag=Ro Ay =0 — Rffer n holf life = Ao
2 R
Ty, = ?—; tioor = —'?(9 Rivst ovdev veaction (n=1)
s okt
Collision theosy : A= foc Ry
. \ =4 InA
a) Fov a veaction 1o occur theve must be collisions in between K T In H_:
veacting molecules. k= 2303 |og Ao t
b) Total numbev of collisions pev second. in unit volume is t At
alled collision frequency. Hast l'ﬂ: '
= In2 = 0693
¢) Small fyaction of collisions ave capable to convert to KK Tndependent of Ao

veactunts into products called effective collisions.

Energy Condition : A= Ep-Ey

1 : l

AH=+Ve AH=-Ve
Endotheymic Exothevmic
Energy absorbed Energy veleased..
Ep> Ep Ep< Ep
Activated complex Activated complex
(Eo)f
(Ea)g ] (Ea)p I
Enevgy (Ea)y,
Energy - IAH € Er IA"
Er
{ Rxn progess 1l Rxn progress

AH= (Ea)s - (Eo)y,
(Ba)g = Activation energy Fovward
(Ea)p = Activation energy backword.
Er = Thveshold enevgy

A = Avrhenius constant
€a= Activation energy

Avvehinus equaﬂ'ion :

b) Elemerrlmy yeaction | molecuImH'H is equul 1o s ovdey.
c) Complex yeacton mo|eculari'|'5 of each sfeP of mechanism is defined sepemi-ely.

d) Maximum value of moleculafH-H oy ovdey is 3.

tiy,
- = Ao !
Zevo ovder - ), = ti,® Ay %

Pseudo fivst ovdey veactions :

Elemerrfuvy bimolecular yeactions in which
one of the seactant is in excess. These
veactions appeay fo be of 2™ ovder but
Follow 15 pydey kinetics.

Rate = ki[A]' — Ovdev=1

Cafalyst Substance which can

alter vate of w0 without

havinﬂ any change in mmposi-h'on
/""\/'

with inhibitoy

TemPem'lwe coefficient (ML)

A= KTt+i0 = 210 3
Kt

fnk = Inp - Eo
RT

ink= =€+ log A
2:303 RT

K= HC'WRT c:loqﬁ
R= Universal gas constant. Iog K
Tt=K?t= Rate? ‘ ! &
T= TemPeYa’que ( Kelvin) 2 505 R
Maywell Distyibution cuyve :
I il
) Tnoveased T
Praction T T+I0 Fraction
of moleculay o) inke = B (.ﬂ; _ i)
Ki R Ti Ta
) [ Eney b) Aog Ke = Ea ( a.&
not possible. Eo,‘/ 8 g Ki 2303R \Ti Tz)
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