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LECTURES : 8110- 8/31

BOOK ! CHAPT I - 3

WITH EMPHASIS ON LECTURE TOPICS

t HW .

- CHEMICAL EQUILIBRIUM

-
REACTION KINETICS

- BATCH
,
CCSTR
,
PFR

REACTORS

- TRY REALLY HARD TO NAVIGATE

A ROUND LINGO :

- FRACTIONAL CONVERSION

- EXTENTOF REACTION . - -



ANY "COULD QUESTION
"
WILL

- -

BE DIRECTLY RELATED TO

THESE MAIN COURSE TOPICS

NOTE THAT COURSE TOPICS

HAVE RELIED HEAVILY ON

• MASS BALANCES

• (CHEMICAL)THERMODYNAMICS

EXPECT
1 BIG MULTIPART QUESTION

I MEDIUM QUESTION

1 SHORT QUESTION

~ 5090 REALLY BASIC

~ 40% FROM TOTAL SCOPE OF

COURSE MATERIAL

~ 1090 MY CHOICE . -.



CHEMICAL REACTIONS

- IDENTIFY REACTANTS t

PRODUCTS

- SPECIFY STOICHIOMETRY

- USE THERMODYNAMICS

TO DETERMINE IF REACTION

GOES TO COMPLETION
OR ONLY PART OF

THE WAY

- USE CONCEPTUAL MODELS

ARRHENIUS

-
DATA
=

TO PREDICT DESCRIBE
RATE
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IF I USE THIS "LINGO
"

l 'LL TELL

YOU WHAT IT MEANS . -



REACTION RATES

FOR NOW WE HAVE BEEN USING

REACTIONRATESUOLUME
a- * hot
=
I dm.
Ily. It

=÷h
COULD BE !

r= KCA
,
kcacrg .

.
- -



ELEMENTARY REACTIONS

" MIGHT "
TELL US MORE ABOUT

REACTION RATE EXPRESSION

WE DIDN'T USE THESE

TO DERIVE ANYTHING

SO FAR .
-
BUT JUST KNOW

THIS COULD BE WHY
.
.



SOME GENERAL OBSERVATIONS

ABOUT RATES OF REACTION !

n=kCT) # (cist)

k= In exp L
-Eff} ARRHENIUS

-

EXPECT SIGNIFICANT

CHANGE OF RATES
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AN EXPLANATION OF ARRHENIUS

TS

At B ETS

(AG -_ AH -TAS )

⇒ n-ihtexpf.sn#oJexpf-tdLtFJcn-Csn-Aexp(-EE)



SOME RATE EXPRESSIONS-

First
r = KCA A -M

ORDER a

-k[ e
.

↳ =CaoexpGLt )
me:L

t

2ND f- LCACB ATB- 2M
ORDER

•
^

It
r
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WITH A A → M
,

CATALYST, E
THAT

'S
LIMITING

US E ICAE STEADY - STATE
-

= 0
It





CHAPTER 3
-

ANALYSIS OF SIMPLE

REACTORS

- BATCH

- (STR

- p FR



WE CAN write !

dciv
dt

= Vi r V f- CONST

A-→ M , r= KCA

Xdc# = - RCAF
hat .

- --ht
CAD

CA = CA. expert )

or 2 NO ORDER
-⇐ - cat.) -- ht



C ST R

CA s At B- 2M"

Itt. i
:*

OPERATES AT EXIT
{

COMP OS I Stow
)

r -- httpSO IF YOU WANT HIGH

CONVERSION, CA cacao

RATE WILL E3 F- LOW . ..

NEED A LARGE REACTOR ! !



A O = gnfao - g CA -hCt↳V

B O = CfpCpo
- offs -Kats

V

M
= o

- gcmtzkftcs V

q -- qrt9B

CAN ALWAYS SOLVE For CB

( SUBTRACT FIRST 2 EQ's )

CB = f- ( 9BCBo
- 9ACAo)tCa



REACTOR TIMESCALE

I = Vq
SPACETIME
RESIDENCE
TIME

REACTION TIME SCALE

+ t
k, kcao

FIRST
2ND ORDER

ORDER

FIRST ORDER C. STR

O -- gcao- qca - KAV
CA

IA -- the
⇐ Vq



For o= - gcntkca V
m

cm = KE CA

cm = ht
- l tht
CAO

COMPARE TO BATCH !

CA
Tao
- expc-ht)

Bara,

L'STR

-



PLUG FLOW REACTOR !

-

arrowwood



Fi = of Ci c- =I
q

£d = II -- von
de
-

SAME AS

BATCH REACTOR

A → M

d Ca
Tz =

- KCA

CA
↳ = exp

C- ke)

COULD ASK For CA , OR

I -→ VOLUME OF

REACTOR



ALSO FROM MON :

" PRODUCTION
"

= qcm
MOLES OF

PRODUOYTIME

ONE LAST POINT :

-

IF YOU "
LIKE

"
CSTR BUT

PERFORMANCE NOT QUITE

WHAT YOU NERD !

TIRITH
-

USE 2
, 3,4 . . .

' N SERIES
.


