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1. The first-order reaction A — B is carried out in a PFR with a constant flow rate v.

(a) Write down the equation relating the reactor volume ¥ to the entering and exiting concentration of A
(Cao and Cy), the rate constant k, and v. (10%)

(b) Determine the reactor volume required to achieve a conversion of Cag (v =10 L/min, £ = 0.23 min™).
(10%)

2. The elementary liquid-phase reaction:
A+2B&2R
with rate equation 4= -2rg = (12.5 litter’/mol® - min)CxCp?- (1.5min™)Cx  [m6l/liter - min]
is to take place in a 6-liter steady-state mixed flow reactor. Two feed streams, on¢ containing 2.8 mol

Alliter and the other containing 1.6 mol C’ 0= 2.8 mol Alliter

Blliter, are to be introduced at equal (.. = 1.6 mol Biliter
volumetric flow rate into the reactor, and VA= v =V 1

80% conversion of limiting component is

desired. What should be the flow rate of each | 75%conversion of B

v o

stream? Assume a constant density V=6 liter -~
throughout.  (20%)

3. Ahomogeneous gas reaction A —» 3R has a reported rate at 215°C
7a=102C,'"  [mol/liter - sec] Ay — 3Ry
Use the graphical integration method to find the  50%A —50% 1
215 C

5 atm N
50%A-50%inert feed to a plug flow reactor et =1

operating at 215°C and 5 atm (Ca¢=0.00625 mol/litter). (20%)

space time needed for 80% conversion of a

(#Fx& F#aiAFH8")
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4. (@) Gy T HER R L B 8 R AT J77E 2\ Archenius equation) » WEARIESIEE % - (7%)
(b) FEDMEESAHTTRRE B AR - BB THIS0R » 3561 Arrhenius [ » i id s i Faes
TEMIREHAEL - (%)

Temperature (°C) Growth rate (m/min)
600 0.4
650 1.2
700 30
750 5.0

5. (a) GHLLBCHAEEPRIEZS(CSTR) ~ AW MESH(PFR) - KAt R (Bateh) ST lEds 42 B - (7%)
(b) HEFEIRMRIE SR 7R (Packed-bed catalytic reactor) i {5 FH_ESIRIPERT T ASUS WE B8 ASFEABLY (7%)

6. PH; AT e 1%
4PH3) ——»Pygy+6Hy,
16 1200 “F T #EAT » HEB BRI - Bl
~rps=(10/hr)C gy
—AE 1200°FH1 4.6 atm TERAERIIEFRIMER » HERLES 4 Ib-mole PHy/hr - 5/ FE AL %% 80% » 2l
HFTTESHEZ R/ NEAT? G SRHSH B 0.729  « atm/Ib-mole » °R) (12%)
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