PRINCE OF SONGKLA UNIVERSITY

FACULTY OF ENGINEERING

Midterm Exam : Semester | Academic year  : 2011

Date : October 10", 2011 Time £13.30 - 16.30
Subject : (230-321) Chemical Engineering Kinetic & Reaction Design |

Pages : 8 (inc. front page) Room - eainviues
INGITIE o o ssann i aas s arnis 76 i Swianis o e aisoro sl o £y e s s wim w0 e Student ID ..o
RHELNA

1. deseuiviavus 5 48 lunszanmAnon 8 uth (3andn)

v _ A . :’/ ay !Jd' v v a < %
vunsuaueindsla 71 INAY ATNEHAU 7 LQHLLWQQN&’EIUQZ‘MEIUEIN‘IV

Fuindouladiunilsresdegauasnainesaey

> @ Dd

fisvasfaraananiiasasuniounnanaiaey wasasliuasnd 30 uai Waniiereayyinaing
ANABLINBUATANAINTIT

d’ ¥ v v S f/ 4
5. eaunanaasy gdhasusiewganisdiaule o ivdu

i a ea 1 a a -4 s a d a
6. fmfuAdnineyainlunsasy mulszniaanzdAnssuaans Niny Ae dfuanlusiedtnnaia

BRZWNNISLSEY 1 AMANISANEN

7. hinAnsanisotindese i idnesae s
M Fm M wmisde
ol
M adesdsian M nszanm A4

M WAUTYNTN

O &uqaensmneile)

8. limdeaeuingld

M Fuas M 1inm
Question # 1 2 3 4 5 Total
Total Score 22 8 10 10 15 65

Score

g

AT.NTAT wWiNUszRng

49

¥ ¥
ARRIGEIRG)



1. (22 points)  Product (B) is produced in CSTR reactor, the elementary reactions are as following
Reacton1: A — B
Reaction2: B = C
Both two reactions are first order with rate constants of the first reaction (k;) and of the
second reaction (k,) are 0.5 and 0.1 min”" respectively. The volumetric flow rate (V) is 4
liter/min and initial concentration, C,; is 2 moles/liter.
1.1. (2 points)  Specify the type of this reaction (series, parallel, complex or independent reaction)
1.2. (10 points) Find CSTR volume for 90% conversion of A

1.3. (10 points) When (at what time) we should stop the reaction to obtain maximum product (B)?
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2. (8 points)

Calculate concentration (CB) and instantaneous selectivity (S;.) of B in batch reactor at 90%
conversion of A, if C,, is 4 moles/liter.
Reaction1: A — B Ty = 2

Reacton2: A —C Taz = Cy
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3. (10 points)

Consider the reaction A +B > products, the experimental data for several runs are shown

in table below

Run

Initial [A] (mole/l)

Initial [B] (mole/l)

Initial rate of B ((mole/l.s)

1 1 1 0.0125
2 1 2 0.025
3 2 2 0.025

Determine reaction order of A and B
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4. (10 points)

Calculate heat removed/added (kJ/min) for irreversible liquid-phase reaction A --> C in
order to maintain the reactor temperature at the steady state, if inlet concentration of A is
2,500 mole/m’, the volumetric flow rate is 1.0 m/h and feed temperature is 150°C. The
reaction is second order in A and the rate constant at 150°C is 1.4 x 10™ m”/mole A.s. At

150°C, enthalpy values of A and C are 385 and 220 kJ/mole respectively and the fraction

conversion of A must be at least 0.95.
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5. (15 points)  Find rate law fo €O + NO a; CO, + 112N, |, the mechanism is shown below

Molecular Adsorption
CO+8<=xCO-§
HO + 8§ <=>NGO - 8

Surface Reaction

CO8+NO 8- C0+8+ N8 P
4 ¥ (Rate limiting step)

Itis noted that N, is weakly adsorbed on catalyst (k,, is very small)
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