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Previously aAtbB IgG thH
said IV;I -- O where VA -- -a

rug
= tg

e.9-

There is a reaction coordinate {
St NACH= halo) TVA {CH -

- hsun - a fit)

n GCH = ng(O) tUgE - narco)tg{Ct)

In differential form

d. ni = vid {
This means if d { moles of reaction occur,

the moles of products increaseby Vid{
or treactmts decrease by Vid{



Now we are interested in kinetics
,

how fast does this occur

dni = Vi DE ,

"divide by
" dt

← constant

drift -- Vi dE/dt
or d Edt -- Tiff
If we want concentration units,
divide by total volume

tuff -- ÷
dt
-

Crateof reaction UCH

Eg 2 NO Cg) t Oz (g) ¥2Nong)
one way



UH = - Idf = - daddy , I dare]
at

If we can measure any of

these concentrations us time ,
we can get the rate from the
slope
wait a rate law , something
that tells us the rate gins
only the cement concentrations

Reaction laws often have the farm
v LH = K CA]MA [B)

MB
. . .

For Elementary Reaching ,
direct

collision between molecules , no hidden steps

Htt kCAIN [BIM . .



But for a given reaction
,
has

to be determined experimentally
Note : Nlt) always has units of

Motorfee = Tote, = MI ← in book
(dm)'Secc

( me -- ' em 's '

I:c:
" ooo Hams

I dm TO

so units of k depend on reaction mechanism !

Order of reaction = Emi
SO INO +Oz reaction is

3rd order in total , 2nd in NO 21st in Oz
knits

oth order : Mls
1st order Ys etc

2nd order YSM

can here fractions
too far

complex reactions



Can also home non - intuitive rate

laws that don't have a simple order

Hzt Bra →2HBr

Htt K' ( th) [ Br)"
-

I t k "CHBr] [ Brd
"

(
multistep process , next lecture

tlowfomeaswerahe.la
① Method of isolation : aAthos -7

-

imagine v=k[ ATMA [ gyms
Make A in huge excess , so KE ASIA -=k '

is approximately a constant

Then measure VCH for several B
to get K' and Ms



then switch to an excess of B
Then should have k, MA , Mrs
② Method of initial rates
can't always tune a big excess
If we have measurements of Cg DEA]/dt
far saved CAIO

,
[Bo]

UCHI - at d = k [ A)ma[ Bjnb
More accurate for It -70

Can do two measurements

V
,
= k CA]oma [ B) Mb

Nz = KC Atom- [ B]zmb
=
CBI ,

Mb

then %
. ⇐a)
Treasured ← manned

ME In ( " Ivel / Inc Hasz)



and then same for ma

Do example as extra exercise

& sometimes the time to mix is

limiting process, and then we

can 't find rachis mechanism this way
this will be solved by rehxahmmethede
First !

① 1st order reactions decay exponentially
A-→ BB tf

d. CAI
if vlH= -f = K [At

⇒ fµdf¥= - k

⇒ In [A3/[Az.
=
- Kt

of CA]=[Ao][
k t



k has units of
'Aime

If this is case
In CATCH is linear in t

← glowwent

Special property of first
order

[A)Ctu) = CAI. 12

In ("2) = - late

tyz = half life = In2/1<2 0-6,923
indepadutofinitiatrah.am!
See : eg

radio carbon dating



Example 28-3 : rate for product,
suppose A- → BB

- date k LAI = today
so DIII = b. KEAS -

- bkftfoekt

integrating,
[BICH - CB]

.

t bkCA.IS?e-ktdt ,
a e'tf

=[Blot BEAT. ( l - e-
"Y

✓
Botts [AI.

if no reverse
reaction[B)

,#
t this is whet

exponential growth
looks like



2nd order
-

- dFf = K CAT ⇒ Ia,= ftp.tkt
plot of Lay us time, slope gives rate
half life : ¥, . = faz . t k tic
th = ITAI

. , depends on initial
concentrations

UH = KCAILB) addressed in homework

28-24,28-25

Reversible Reactions
-

A B example

-dF¥=d{÷s3 = o @ of



If - DCA]
It = KCA]

- K
,
CB]

[ A-It [B) = constant
it [ B) o= 0 ,

then [B]=[ Ato- CA)

so
dCA3

= - KCAITK, KAI . -CAD
= - (ktk

- a) (A) tk.CA]o

d. CAI
-

+(ktkylc - k
,
[ ago

=-dt

| YEE'T'II¥%¥"" """ ""
°

⇒ due =- Cktktldt
In Mao = - ( ktk.it

-
(Ktla-a) t

( ktk -c) CAT - K -IA] . = KCA]oe



As f-→ x goes to eg
@ Eq kCAIeg= K

-if B)
yl :::÷÷i÷÷:*:c:::i:÷÷

K

/ CA)
.

- CA3q= ¥1
ktk
"

-cktk.it
[A] -[Atef AI. -CAT eagle
-

✓
Begets

.

I

#
Aeqltiote


