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Hal I, 1999 (for printing errors and other
updates visit http://ww. engi n.um ch. edu/ ~cre)
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GOALS:. Reactor uses range from bul k chemical synthesis to
specialty chem cal production to bioprocessing to pollution
prevention. This course will enable students to evaluate rate
| aws, establish perfornmance equations, design isothernmal and
noni sot hermal reactors involving single/nultiple reactions,
understand catal ysis, use conputational tools to solve

probl ens dealing with single and nultiple reactions, etc.

COURSE IVATERI AL:

| . | NTRODUCTI ON AND MOLE BALANCES

Ki netics and t hernodynam cs; reaction types and rate
definitions; general nole balance equation; classification of
reactors; Industrial reactors; [Chapter 1, pl-25]

I'l. REACTOR Sl ZI NG

Conversi on; design equations for batch and fl ow reactors;
reactors in series (CSTR, PFR-CSTR); graphical procedures;rate
vs. conversion; space velocity. [Chapter 2, p33-62]

I1l. RATE LAWS AND STO CH OVETRY

Basi ¢ concepts; elenmentary and nonel enentary reactions;
concentration and tenperature dependent terns of rate
equations; expressing Cp as a function of X; constant and



vari abl e vol une reaction systens; reversible reactions;
reactions with phase change. [Chapter 3, p68-113]

I V. | SOTHERVAL REACTOR DESI GN

CGeneral design procedure; irreversible and reversible
reactions; CSTR and tubul ar reactors; pressure drop; unsteady-
state CSTR; seni batch reactors; ethylene glycol production
Menbrane Reactors; Recycle reactors [Chapter 4, pl25-167, 173-
196, 201-204] and | am nar-fl ow reactor

V. ANALYSI S OF RATE DATA
Differential and integral nethods; nethod of initial rates and
t1/2 values; differential reactors [Chapter 5, p223-259]

VI . MILTI PLE REACTI ONS

Series and parallel reactions; selectivity, yield and
optim zation considerations; conplex reactions [Chapter 6,
p282- 320]

VI1. NON SOTHERVAL REACTOR DESI GN

Ener gy bal ance; steady state CSTR and PFR/ PBR reactors;

adi abatic reactors; equilibrium conversion; interstage

cool ing; adiabatic batch reactors; nultiple steady states in
CSTR, mutiple reactions [Chapter 8, p426-498, p500-510, and
Chapter 9 p537-547]

VI11. EXTERNAL MASS TRANSFER ( HETEROGENEQUS RXNS)

Basi ¢ concepts; diffusion/reaction |imted reginmes; packed bed
reactor; nonolith reactor. [Chapter 11, p686-719]

| X. CATALYSI S

Definitions; rate egns.; surface phenonenon; rate [imting
step; design eqns for gas-solid rxns; catalyst deactivation
Diff. &rxns in porous catalysts (Thiele nodulus).[Ch. 10,
p581- 622, p627-630, [Chl2, p738-747]

X. SPECI AL TOPI CS

Enzynme reactions(Chapter 7, p383-393); Reactive distillation
(Ch 4, p197-200); Pollution Control (Advanced

oxi dati on/ reducti on)

EXAMS, HOVEWORK/ COVPUTER PROBLEMS and Proj ect :
Honewor k and conputer problens/project: as assigned in class

G adi ng: Homewor k and conputer problenms and project: 15%

Concept qui zzes 15%
EXAMS | and || 40%
Fi nal Exam 30%

NOTE: MAPLE/ Aspen Plus software will be used in this



course. In addition, you will be using the KINETIC

| NTERACTI VE MODULES, and ot her review materials in your
CD-ROM Read Preface Section E and F of your textbook to
| earn about the contents of CD-ROM Sone |ecture
material s, class handouts, honework solutions, etc. wll
al so be in my WAW pages.

Course (bjectives and Expected Qutcones:

© ® N o Ok wdh =

Formul ate and sol ve various problens involving batch and
conti nuous flow reactors.

Under st andi ng of el enentary and non-el enentary reactions.
Opti m zati on and design of isothermal and noni sot her nal
reactors.

Anal ysis and interpretation of rate data.

Sol ve problens involving diffusion and reaction in

catal ytic reactors.

Anal yze and sol ve probl ens involving novel reactors
(menbrane reactors, enzyne catal ysis).

Use of conputer tools to analyze (various scenarios) and
sol ve various types of reactor problens.

Comuni cation and group work involving selected cl ass
present ati ons, homework probl ens, and project.
Application of reactor design principles to solve problens
i n environnental and pharmaceutical area.



