PRINCE OF SONGKLA UNIVERSITY

FACULTY OF ENGINEERING
Final Examination: Semester | Academic Year: 2003
Date: October 6, 2003 Time: 9:00-16:00
Subject: 230-620 Advanced Engineering Room:

Kinetics and Chemical Reactor Design
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Part 1
Please do all 4 questions. Show all your work to receive full or partial credit.
Total score is 120.

Question # | Total Score Score
1 20
2 40
3 30
4 30
Total 120
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1.

“Honda” would like to decompose exhausted gas such as NO,, SO,
Hydrocarbon and CO, from a new model truck 2005 in order to save earth.
Honda hires you as a project engineer for this work which catalysts you would
like to recommend. What reaction you expect to occur and what your reasons
are. (20 points)
Show that if both internal temperature and concentration gradients occur in a
spherical catalyst particle, the criteria for absence of transport limitations: (40
points)
0.95<MN <1.05

is d< (n+ B’Yf1 for irreverside, n-th order reaction,
Where, @ = observable modulus =r.* (1 ) / (D,e Crousd)

Y =Ea/(RT,,), R=universal gas constant

B =(AHND,Cpp/ (AT,

Abulk
Derive the general equation for diffusion and reaction in a spherical particle with

concentration dependent diffusivity. (30 points)

In liquid phase reaction: A — Products
kC,

=——F——— k=0.01 cm3/g.s
1+K,C,

Reaction rate = — 1,

K, = 0.05 I/mole
D, =10° cm’/s
- AHris very small
- liquid velocity is very large
- Catalysts: cylinders with diameter = 0.25 inch, length = 0.25 inch and
density = 1.2 g/cm3
Estimate the effectiveness factor at a point in the reactor where C, = 20 mol/|

(30 points)
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Reaction 1: A+B—>D r,=k,C, " C.>"
Reaction 2: A+2B—>U ra=+k,,C. 7 C,'”

1.1 mﬁwﬁmmﬂﬁﬁ?ngm?mm A, B, D uaz U lumeanaedanasil k,,, k,,, C, W8z C,

1.2 asszyaiinvesdneniuuuseitiasnunzaniie WIdnan usinfenis(D)unigauaziinugn
o pdn 1o v
Anuainlaidiaanis (U) deangne
- - . oA o . . -

1.3 @auanniseanuuuresdnsaluuusetiasienainde 1.2 lwmenvesdnnislnadalsuins
(v,) Anudnduresans (C) uardsuimszes]nsal (v) WATABUNEATNIUEALRALLNANI AN
Tuueg A, B, C, D wazU tngld POLYMATH

2.(40 ﬂ$LL‘I.<l‘I.<l)

Ui A+B—C  duljiseidisauluigninresas nelweseslnsnluudanau (CSTR) as
AuannAauasTuLaza U AN LU Jsenilatias

o v

fuali

a1snUisen AB Havududuiusiun c,=C, =4x10° mol m” TnaflawdiAzesdfjnsalficadnanis
Tadafiunng v=6x10" m’s”" Yinmsinauzesdfinemi V= 0.025 m* AsnumuiudusnInan P=1000
kg m” ArANqRaNFeuEaalntadn e A uay B ludasguumni 250-350 K A ¢, =50 J mol' K’
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wazc,, =60 J mol" K 'gungfiaesasilen T, =300 K uazAtpuieudjisen AH.=-1.25x10" J mol”
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-, =k[exp(ERT)IC,C, molm®s" il k=2.5x10" m’ mol' s'uaz ER =
1.007x10" K
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—r, =3.6x10°C,
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E=2.5x10" J mol”,
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c,, =40, Jmol" K'¢,. =20,Jmol’ K" uazc, =20Jmol K,
An’ (298)=-1.2x10" J mol”
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c,, =40Jmol" K
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