
Previously Saw that we could determine
-

Some rate laws of the farm
NCH = K [A)MA [B)MB . . . .

from initial rates

However - does not work well when

reaction is much faster then mixing,
so never at equilibrium

Relaxation methods
-

Start @ Eq & change conditions
,

charge Tor p slightly
K

Consider A B
K - I

Last time showed
!

-Cktk . .It
[A] -[Atef A] . -CAI eg) e
-



What happens in T-stamp

keg = e-
rt
- e-
dttortt
-

( [BleakHey
suppose DHKO

,
exothermic

(energy in molecules

goes down, released
as heat )

Increase T makes exp smaller
so less BB (product) A B t of

pushes left

DH co gift ⇒ B

increase T makes exp bigger, Moreproduct

suppose (A) egg , (B)eqi
at t -5 and new t,

[ A)
eqz ,
[ Beth



let BACH = distance from new egskk
SACH -- LAI - [A)

qz
DBLH - CBT - [ B) eg, funking

"-

rate law

Can show DAB But relaxing
*

= -Ck t k - it DB to Ege

or dBCH -- DBCole
- the
,
E=¥t

,

-✓
endothermicIf exothermic

got
to

t

can do this kind of analysis to

determine rates for diff mechanisms

An exampleof this would be
our estate protein folding rear Tm



Temp dependence of rates Irate constant
-

Often find k gets very slow at

low temp
K = Ae-

EalRT ← Arrhenius
law

Ea is an activation barrier along
reaction coordinate

.

Sometimes Ink vs Yt not
linear



Many reactions follow
k = atme

- EIRT

This is because the rate depends on
• how fast Moores in basin
. how fast moves our barrier

Derivations in 28 - 8 are
a bit beyond what we

can cower in this class

Next : how do these reactions

actually occur



McQuarrie Ch 29 - Reaction Mechanisms
-
Mechanism '. Sequence of single step

elementary reactions
often Reactants→ Intermediates

→ products

Elementary reactions are those
we don't believe to have intermediates,
Involve direct colision/interaction
of molecules

( ⇒ means

AA t b B ⇒ products eleven day )
NIH = K [A]

" CBP for

elementary reactions

But many reactions invoke hidden

steps . We will see can enn

have this same rate law but

not be elementary



PrincipleofDetailedBalacee@Egoilibrriun.theforward and

reverse rates of all elementary &
reactions are equal

this principle gives us the relation

between rate casts & eg const
K

eg AA TSB ⇒ act DD
⇐
ki

Vf=kXf[BY Ny -- k ,
Ccj Id

it Up = Vb then

KCAICBjb-k.CC]
' Id

Eq Eq Eg Eg

o - klk.iq?j9Ydjju-- keg
Eg Eg z

i i

keg -_ KfW for each elementary
reaction



•
Detailed balance links steps in
reaction mechanism

ke'

consider A ⇒ B ①
⇐

,

2 pathways Kb ( catalysts)
Kfz

Atc⇒ Btc ②
⇐ z
Kb

Uf
'
= Ubl & Nf2=VbZ

so from① K'fCATeg=
K'BC B)

egg

② KEE AIeqkteg-kbhbeg.CO/q
KIcombining kfYkbl= lkb'

f
Rate constants not independent !

Also , total mechanism
is a son of ① &②

Entities :÷:÷ .



How can we distinguish multistep
from single step ?

good example comes from

A I p


