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l. AP-T diagram of a bmary mixtuie is shown below. Please answer the following
questmns from this dlagram ‘Note that the curves are of constant compositions,

' . Critical leguy
s Ty

Cap 1/

Ve — Saturated liquid
. / — — — Saturabd vapor
z .

T

a) what is the peint (L_,V,) (5%%)
b) what are the points C, and C, (4%}

2. The relative volatility is defined as &, = L ;}"lff-i'h. l-“'léase obtain the value of

r Yii Ky

@, at azeotripic point for a binary mixture? (3%)

3. Define excess Gibbs free energy and give its applications as many as possib]é..{é%)

4. At vapor-liquid equilibrium of a binary mixture, we should have the equilibrium
condition

y¢5 P = x}’p;cﬁ ﬂxp[f;wﬂiv]

thre the notations are fam1har in thermodynamics and need no explanation. The
following experimental data of mixture A + B are given below

T=355.17K -

X, i . meIan
(.000 - 0.000 TG0
0.427 1042 .
0.500 0.533 [118
0.750 :

oo Tom Sop

Please fill in the blanks with c'grrect values. (you may use _
iny, =B{l-x,)%¥, =B(1-x,)" ). Do your computations an your answer
sheet so that I can judge how is your work and give you marks.  (9%)
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17 . A reactant A is converted-to a product P in a CSTR of volume V-
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8. In the homogeneous gas-phase reaction ( 7/ Zy)
. D

SA+4B>3C+6D

the rate law is - I'n = ks Ca*Cg’, ifky is & value of 50 with the appropriate
combination of units of mol, dm’, g cat, and s. . .

{a) What will be the relationship between I'a and 1y?

{b) What will be the value k¢ (rate cotislant)?

. i 0 :
4 . The following system of gas phase reactions: , : ¢ /3 / )
A>B ~Ta1 = 2 (mol/ dm’*min)
CADC T —rag=6(min’ G,
A>D - r,_u = 18_(dm3fm01*min) *Ca

: (a) Suggest a reactlon systcm and conditions to minimize B and D for the parallel
_ reactions. : :
(b} If the molar ﬂ.ow rate of A | into the system is 1.0 mo!ef min, and the final
_conversion of A 18 0.9, pleasa calculate reactor volume V? (gas constant R = 8.314
m’ *Pa/ mol*K T= 273‘t Pressure=405.3kPa)

70. An elémentary reaction A + B - R+ 5 takes place in a mixed-

ﬂow reactor with equal moEar quantities of A and B in liquid phase.
Conversion is’ 90 %, Cap = Cap = 3.5 mol/liter. If a plug-flow reactor
four times as large as the mixed-flow reactor were hooked up in

(/27)

series with the existing unit, which unit should coimne first and by

what fraction could production be ncreascd for_that setup'?

Conversion is rcmamed_ unchange.

m’. The feed to.the p!ant v m*/hr is 2 djlute solution of A in Lo kg-
mele/m? and the reaction is first-order in A Wllh rate constant k hr!

‘The cost of the. process is proport:onal to the reactor voiume V. The

income of the process ig directly proportlonal to the amount of P

kﬂ%

made. Flnd the volume of the reactor thal will maximize the profit - .

from the system with thc given CM v, and k.




