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ANALYSIS OF COMPLEX REACTION
SCHEMES . . .

RECALL . . . .



OZONE DECOMPOSITION
DIRECT REACTION

Otg→ 2oz
nd = KEONG]

b- 1.9×5 "exp(- 23ft)
' ! !

IF CHLORINE IS PRESENT . . .

Clt Oz
↳ Oat CIO

CIO to ↳ Oct Cl
-

O t Oz → 202

k
,
= 5×10

- "

exp (- 14¥)
ka - 1.1×10

- "

exec - 2¥) s7no÷ur.

÷ = kzqxio-3-cexo-sexpcw.SE ) CATALYZED
REACTION IS

@ F- 200K
, ÷d= 200 ← 200 TIMES

FASTER



THE STEADY - STATE APPROXIMATION
--

CONSIDER

k
.

ka
A → B → C

CAH -0) - Cao , Cgo=O, Cc0=0

XE
¥
CAO

dat = -hi
y -- Ezo

did b.x - hay w -- Edt= Cao
dw
ft

-

- hey



FORTHCS SIMPLE SEQUENTIAL
REACTION THE COMPLETE SOLUTION

IS EASILY OBTAINED .

:€÷÷÷
- on

TWO TIME SCALES

BEING GOOD CHEMICAL ENGINEERS WE

PLOT THE RESULT

His LOOKS

INTERESTING

NOT MUCH B
,
AND DOESN'TCHANGE . .

( hash, )



FOR k277 k , THE SIMPLIFICATION IS :

X= exp tht)

y = the exec- e. t )

w = I- expfk , t )

THIS IS THE SOLUTION TO !

dx
CAN ft

= - k , X

SOLVE

w:*:o÷o÷::::
THUS WE PRESUME :

dy
q
= O

" STEADY-STATE "

ASSUMPTION .

WE WILL USE C'TRYOUT
") THIS

SIMPLIFICATION FOR

REACTION INTERMEDIATES . . .



gyp.
4 -STATE

APPROXIMATION

Xlt) t wit )

g fun
EQ
's

{ SAME ANSWER
For BOTH

-
IF WE

income yet)
= khiaxpf-kit )



CONCLUSION
-

: IF THIS
E-

"

ASSUMPTION
"

HELPS TO

SIMPLIFY AND
"
ELUCIDATE

"

COMPLEX MECHANISMS . . .

Go AHEAD T TRY ! /
f 'd

CAVEAT E THERE IS AN

INDUCTION TIME '
.

"

RELAXATIONTIME"

WHILE THIS APPROXIMATION DOESN'T

WORK BECAUSE THE CONCENTRATION

IS BUILDING UP TO THE
- -

STEADY - STATE

LET'S TAKE A QUICK LOOK ! . . -



A , kz
A → B - c

WE WANT TO CONSIDER THIS REACTION

WITH dCdB_f =D ,
k2>> k '

STEADY STATE
CONCENTRATION

d

FIRST ALLOWTHAT Cg IS NOT AT Cbt

Crs -_g*CltE )

THEN

daff -- Crider tite)d¥d dt

FROM REACTION MECHANISM :

DCB
-d+=

the CA - hzcb



FROM PREVIOUS ANA LY IS,THE STEADY

STATE OF CB

cf= haifa
⇒ die . had# = .

' on.

USING dca
at

= - t.CA
-

NOW F ROM ABO re :
→ DIF = the CA - he co

b deft -- Crieff kite)F- QU ATE THESE 8

Cft date tu te)dacoit = k.CA -lasers

t.kz#dItdtEJfhaIaCa)--kEa-kcs
⇒ da + e- a.) I - es . -- o I



CHECK . . -

IT WORKS
. -



E =
- ¥, { I - exp (E - 1)hat))
KI h.lk L l

AT SUFFICIENTLY LARGE TIME :

I = I
.

THIS TIME IS OBTAINED FROM :

exp (- hat) ~ epic-4)

TEI
he



EXAMPLE OF ENZYME

CATALYSIS

PILI



or I
COULD BE MORE THAN 1

BARRIER
,
BUT STILL A LOWER E

THAN U N CATALYZED REACTION

h ,
K2 13

Ez t s g- Et
S I Eep - E. TP

-i k- 2

dd¥ = - k,CEz↳tkyCEzs

DCEES

Idf
= k

,
Cezcs - k -ICEzs-kdeestk.fr#P&CdEfI=kzCEzs-k-zCEer- hee Eze

THIS IS

THE " RATE " d#f = hrs CEZP ⇒ F (S
,
Ezo)

YOU NEED 9
→



BOT MANY CASES ARE SUCH

THAT kz -s beat k- i

F-zt- S ¥
,

Ezs↳ Eztp

dcs
def = - b.↳

C'
Ez
the
- ,
CEES

-

Look DCEZS
HERE
-df

= k
,
CSCEE #EES

-↳CEES

Y£FY¥EId¥= Hees
⇐ = Caz t Cees

dCf=0 =kicsCEz-k.fr#s-ksCEzssowr-.:CEz-s=hq?fIj-=CsCEz
Km

MEASURE OF

Bwana km = h-ith.kz/pA#FRATIONALE !
AFFINITY

→

WE CAN 'TGET

ALL CONSTANTS
ANYWAY !



CEI = (Ez t CEes
b

( Ezs = Cs CEE
'

- ELIMINATE CEEkm

(Ees = CEE Cs - CEZSKS
#

SOLVE

(
Ezs

=CEI
Kmt Cs

wit Ket GIVES . - .

dcp
DF = hsCE#

Kmt Cs

or

d¥= - daff = ^mxC
Kmt Cs

Annex = hes CEE A
STANDARD

Form



DTDELAMPLE4.se#
CATECHOL → L-dopa

DOES MICHALIS - MENTON work ? ?

f
s



RATE : d↳
It
= - Amit

Kmt Cs

START WITH GETTING

↳ (t) = C:( I- fs)

LET 'S F 'T THIS DIRECTLY
.

'





I GOT km = .007989

Imax = 0165

IF YOU TAKE DATA AND GET

RATE : Kmt 00851 I. 00119

rm*x= -0168 I. 0099

IF Ydu DO LINE WEAVER -DURK

km = a 0068

^mAx= .0122
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