
Rate Laws ( McQuarrie Ch 28 )
--

AA t BB F- GG t htt

Zvi I = o eg VA = -a

Ug -- g

Reaction coordinate q

NACH = halo) t VA { HI - nah -a{CH

ng CH = ng Colt VG { (H -- ngcoltg { HI



Bria (ti = halo) t Va { HI - nah - AECH
←

Bhatti = NACH -nAlot = VA { CH

IniCH - Vi Elt)
limit where t is small

& =D { In = dn

differential

Ini -- Vi dog



dni -- Vi d E
" divide " both sides by dt

Thi - ni II ⇒ IE -- fi II
Divide both sides by volume
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C rateof reaction at tiene
t



¥¥÷¥t
Eg 2 NO Ig) +02cg) → 2N Oz (g)
out -- - IdI=¥¥Y=Id¥Y
wait a rate law
tells us rate at time t

given concentrations



2 NO Ig) t 02cg) → 2N Oz Cg )

Elementary Reaction direct collision
-

between molecules reacting
form product ,

no hidden steps

Nlt) = K [ A]
'
[B)

NBL
.

. . .

UH = k [NOT [ Oz]
"

Rate law for this reaction



For most reaction , can't guess
rate law

,
have to determine

using experiments

Note : VCH always has the
same units f- DI moi

dt sTdmP
units Mole k

a

Titer
- I = M/s liner

units of k depend on reaction



Don't know rate law , guess :

MA MB
NCH - K [ A] [BI -

i - -

order is matmrgt - -
- -

MA order 1nA , MB order on B

For example 3rd order

2.NO tOz ← 2nd order in

No
K [NOT [Oz] ist ordering



Nlt) - K [ ATMA [ BJMB
V units of Mls
Oth order reaction

units of K
-

O NCH - K Mls

1st NCH - KLA] Ys

2nd UCH - KCA]
?

=kCA3CB]
Yu - tee



Can also have rate laws
aren't in this form

Hat Bra → 2 HBR

Nlt) = K' [Ha][ Br]
%
2-

Hk" CHBr) [ Bra]
"

&
multi step reaction

next chapter : reaction mechanisms



How do we determine

raklawsusingexpvim
① Method of isolation

AA tBB →-

V = K CATMA [ B)MB

Make A in excess (a lot)
K [ A)OMA = K '

[ KCBJOMBEK" 3



UCH = K' [ B)MB

n
- to deff = VCH measure

( give us K' & MB

In(NCH)=mgln[B) tlnlk')
*

←
373
I

Make B. in excess UCH- K"[ATMA

In (VCHl=mAh[A] thick
"
)



But - can't always have
a big excess

② Method of initial rates

[Also ,
[ B) o

NCH re - ta = K [ AS?A CBI:B
Do multiple measurements
V

,
= K [ATOMA [BJ ,

MB

% = K CAToma [ By,
my } 2 experiments



a) V ,
= K [ATOMA [BJ ,

MB

% = k [A] omit [ By,
my } 2 experiments

Y'th = (4%4's ← unknown

measure T
determine

mis
-

-
in ( "Whn

b) Do same to get m A



c) VCH ⇒EAT:'-( BJYMB
a&b we got MA , MB

"

s .
best I

, Kesh , test 's

Limitation here : for slowish reactions



First order reactions

A→a¥t.
UH = K CAT

=
-deff = K CAI ⇒ Fazdf¥=- K

-Kt
[AHH = CAIOe

plot In Hk dust is linear



←
slow reaction

went stories
fast reaction

WA⇒= -KtSpecial property ,

[A) (th) = # [Ao] /
Inch ) = - ktyz ⇒ tyz=hfI~ 0¥93
time is independent of initial concentration



A- → AB Example -28-3
- DAA -- KEAS - I DIED
-

d{If=bk[A) =bk[Aloe
-Kt

BUD- Bio) = Jodi bk CAIO
Je-Kt = -# e-Kt



BUD- Bco) = JIT bk CAIO
Je-Kt = -¥ e-Kt
= bCA3o ( I - e-

"⇒

[BILE ) =[B3otbCA3flte9
f-

BothCAIO
[B3¥gmoidal



Indocile KEAIEBJ?
- d[A] -

It
= k[Az2

¥3 ' fagot , +
← check

plot ¥ us time
, slope -- rate

constant

b- 42 = #Ago depends on
how much you startwith



Reversible Reactions
#

A B as example
K-I

- deaf? = daff] ⇒ dff?tdIf=o
- dCd# = KCA] - K, LBJ
[ A] t C B] = constant



[ A]t[B] = const

start experiment with lB3o=o

[B) = CAIO - [ A]
[
d{¥= - KEA]tk, Kato - CAD

= - (ktk
,)CA3tk, CAIO

check -Cktk ,)f
[ AT - [A]eg=¢A7o- CAT@g) e



[ AT - [A] eg=@A] o- [ Az@g) e-
"""t

1-
CBTeg

Ho

#
Casey¥÷


