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Froblem 2 (20%)

VLLE in the benzene-toluene system is well represented by Raoult's law at how and
moderate pressine.  Vapor-pressurce data |infatm)] for benzene (1) and toluene {2 are;

T°C) Pyt ps T(°C) 134t P
B L 1 000 .384 LS 1683 0634
34 1.126 }.439 [1L1) 1 777 D.‘FE;‘E._
By 1 268 0.54] 104 —];’; > RE35
a0 1.343 0 a3% L3 2196 (LU2R ]
94 1504 ﬁ.ﬁi}s 110.& 2.347 1,060 )

(i} What are the bubble puint pressure and vapar phase composition at 86°C with x; = 0.3 (in

hiquid)?

{ii} ‘What are the dew point pressure and liguid phase composition at 10T with yq = 0.3 {in

vapory?!

(i) What is the bubble poiny temperature at 1 atm total pressure and xq = 0.3 {in liguid)?
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Problemn 3 {2{"a)

The dimethylether decomposition at 504°C is smudied in an isothermal constant volume
reactor. Only pure dimethylether is initially in the reactor. Ideal gas behavior is assumed

CHROCHy - Cly + 114+ C0

Time (s} P{kF,}
o 4] &
390 544
777 65,1
11935 74.9
3155 143.9
- 1241

{1} Determine the order of the reaction. (8%}
(i) Determine the rate constang at this remperature.  [£%)

{iif) 1f this reaction is studicd in an isothenmal constant pressure reactor with the same initial
condition a3 above, how long will it take 0 double the volume of the reactor?  (474)

Froblem 4 (20%)

The pas-phase reaction A + 2B — 2D is to be carmied out in an isothermal plug-{low
reactor at 5.0 amm, The muole fractions of the feedstream are; A = (0206, B = 0,50, and iners -
0.30.

{#%%. (a) Derive an expression for the steady-state volumetiic flow rate as a function of
cobiversion (hased on Aj at any point mthe reaceor M the pressuce drop due to fod
friction can be ipnorcd,

(4%} (b} Deriva the expressions for the concentrations of A, B, and D a5 & function of
conversion at any point along the reactar.

{4%) (£} Calculate the feed concentration funits: ol / dm- ) of A if the feed temperature is
55 C. Assume ideal-pas behavior,
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(8%) (d) 1f a plug-flow reactor has achieved a conversion (hascd on A} of 0.70, how large

{unit: dmj'} would a CS5TR have to be to take the effluent from the plug-flow
rcactor and achieve a conversion of .83 {(based on the feed of A to the plug-flow
réactor)? The temperature of the CSTR 15 55 ', the volumetnie feed rate is 50

dm- : min, and the rate law ar 35 °C s
—ta =25 C‘f Cg kmatl/ m" . min

Problem 5(203)

The elementary reversible pas-phase reaction

A= = R

is to be carnied ont adiabatically to achieve 45% conversion of A, DPure A is to be fed to the
Teactor al A rate of 10 g-mole/min at 4 pressure of 2.87 atm and a temperature of 770 . Caloulate

the wemperature of the exit siream and reactor volume for a CSTR.
Additional data:

specific reaction rate at 0°C: §.001 b1 {first order)

activation energy: 10,000 cabtig-mole

exothermue heat of reaction at 27°C; 220,000 calig-mole A
cquilibrium constant a1 127°C : 25 000

heat capacity of A: 20 cel/g-mole . &

heat capacity of B: 30 calfg-mole. K




