PRINCE OF SONGKLA UNIVERSITY

FACULTY OF ENGINEERING
Final Examination: Semester I Academic Year: 2005
Date: October 4, 2005 Time: 13.30-16.30
Subject: 230-620 Advanced Engineering Room: R300

Kinetics and Chemical Reactor Design
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Partl

Please do all 2 questions. Show all your work to receive full or partial credit.
Total score is 40.

Question # | Total Score Score
1 20
2 20
Total 40
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1.

Benzene is hydrogenated over a supported metal catalyst at 250°C and 10 atm
pressure. The feed consists of benzene and hydrogen in a 1/10
benzene/hydrogen mole ratio. The catalyst has BET surface area of 200 mz/g,
pore volume of 0.31 cc/g and apparent volume of 0.6 cc/g. Diffusivity of
benzene — hydrogen at 311 K and 1 atm is 0.404 cm’/s. Estimate the effective

diffusivity for benzene. (20 points)

Show that if both internal temperature and concentration gradients occur in a
spherical catalyst particle, the criteria for absence of transport limitations: (20
points)
0.95<M <1.05
is DO<in+ By)" for irreverside, n-fh order reaction,
Where, @ = observable modulus =r.° (r,..) / (D, Cabuid
Y =Ea/(RT,,) R=universal gas constant

B = ('AHr) Dae Capur / € A Tou)
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PART II : NON-ISOTHERMAL REACTOR DESIGN
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1. (20 AZUUY)
aaa o a g a L4 a 3 ° ﬂaaa
Ugnseluignmaveunar A—>2B avuludfnssiuuy CSTR USuns 1000 dm’ Msinlgnsm A
Tumsezarudey ludadiudovas 50 TavTua uazarududuves A lumsazaiw (C,,) = 0.03 mol
-3 Y 1 1a Y LY .-l = @ -] aaa
dm’ gnflowdhgifnsaiduoas1 F,, = 10 mol min” gaingiivesarstlou T, =300 K sasuinl§nse
Y09 A D

~r,=kC,  moldm" min"

Tay k =2.14x10’ exp[_—ssﬂ] in"

min

wozfideyaduniududal]
mnugaImdoumantes A=2 kimol' K (lugrequngil 200 -800 K)
Annuganudeumisvasarsazaieidon - 18 k7 mol’ K (lugaagauimgil 200 -800 K)
Mnugauoumfsuss B = 1.0 kI mol” K (lugasqungil 200 800 K)
HS(298K) =-91 kJ mol”
HY(298K)=-150 kI mol”
UA =40 kJ min” K 10z §n51909v89 Inalu Jacket voulfnsaifianganesiild Ta fimash
uagnoeniAufiy Tag Ta=298 K
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2. (20 AZUUW)

Ujisen A—>B+C Lﬁﬂﬁuiuﬁnmzuﬁ”ﬁmaﬁlum%‘mﬂﬁﬂmﬁmmiﬂ"lwaﬁ"lﬁﬁmmamﬂﬁ'uumm%’ﬂu
atlousznoudaonts A 80% unzufmdes 20% gnfloudunielfnsaidrosasimsia
F,= 1000 mol s figaigiinaidh 330 K Anmsudl 5 atm §1d0ensneundsuves A sy 80% 2
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nlSnsveunienifnsel  Amuald sasuinlfnsovesans A WhalfAsududunile Tasiing

80511 330 K 15w

-7, =kC, moldm”s” way k=3.6x10" exp[—_ 3006'83] s
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mAnugAwiaumasues A =284 Tmol' K’ (utaeguugil 300 -500 K)
mmganudoumisues B =42 7 mol’ K (lugregaingd 300 -500 K)
manugnNdoumAsYes C =50 7mol' K (lugregamgil 300 -500 K)
mnnugnnudoumasveimilon = 63 T mol’ K (lugregaimgil 300 -500 K)
H(298K) =-10 kJ mol”

H?(298K)=-12 kI mol”

HJ(298K)=-10 kJ mol



