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2 kinds of catalysis

Hetero geneous E Different phase-

solid catalyst, lig, gas reactant

Homogenous E same phase-

solution
reactants -

Inorgania
E Catalyst metalsI biological enzymes



EnzymesPassina
---

-

--

Michelis-Menten Scheue

G+8 + 0

enzyme substrate product
kf kf2

=>
E + SES E + P

b



Es 6 +⑧ - 8888

G-actin Factin

Goatp ⑤ Oo
Factin

Fachat Add +P
;



E+S[s2 +P

Total E is const [E] = [EJo- [ES]

= - k(E]23] + kCes]

d = kI(ES] - k[E][P]
Assumphon

[S] [E]

des = k[d][s] + k F[35] complex
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[E5]s = (ke'Ss] + k5[P])(2To
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kf'[S] + ky' + 452[43 + kq I
T
?rate = -des = keCE][S] - k2]

[E] = [EJ - [ES]

ask.
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what is the initial rate of reaction :

at tro
,

[S] = [S]o
,

[P] = 0

ro = ky'kf2[S]o[E] michaelis
- Const

kf'[S]o + kb' +2 ky' + k
-

Kat Y kf&I Ykf2[S]o2E]o/([S]o + Km) units ofcone.



No = Keat [S]o[E]o
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rmax(m)
Limits
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km "ist the concentration
where ro = Tmax/2

[S30km,
rate a [S]o

[SJokm
,

rate is Oth order

In [STo

Tmax = Kat [E]o
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Turnover # : ↑max/[enzyme active sites]
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Catalytic efficiency

E =
Kent units of th toTr

range 10-100 Mist

108-1010 diffusion limited

biggest when Keat Okf' are big
Ko' is small



ChaIn oto Statisticalthemodynamics
Burick)

want : molecules -> bulk properties

Key idea ! properties of a bolk system

can't depend on individual arrangements
of moleculesE has to be an average

what is going on at individual molecule

level
...
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if I am in state A
Time correlation at time t

, how likely
function can I to be in state

at time + + & +



measure of correlation

Sq(t) = g(t) - (g)

C(yt)

=SES [8q) = 0?

c(o) = 1

C(t)x(+ +x) = 1
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Key ideas ! average over an "ensemble

may molecules
,

is the same as

a long time average


