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Problem 1{20%)

{10%) a. 100 Ib/mn of 20wt suifuric acid solution at 18G9F are continuonsly mixed with
100 Ib/min of an 80 wi% sulfuric acid solution at 1200F, At what rate must heat
be removed from the smxer if the solution is to be at 80287
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Crthalpy-concenbiation diagram ber sulfune acid and watar,

(10%) b.  The reversible transformation of gray tin to white tin occurs at 132C and | abm,

and the heat of transformation 15 2092 JAnol. Please calculate the entropy change
for the phase transformation.
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Problem 2 (20%)

At 800C two compounds A and B have the same vapar pressure 700 mmHg. A mixture
of A and B exhibit an azeotrope at 30 mol% wilk 3 vapor pressure of 1000 mmHg. Calculate
the equilibrium vapor pressure and mole fraction over a Hequid mixture containing 25 mol% of
A. 1f the latent heats of vaporization of A and B are also the same , how do you expeet the
azeotrope composition to respond to an increase in temperature?

Problem 3 {20%}

The equilibrium constanis for the decompesition of mckel oxide:
Ni) =—= Ni + %D;

are 1514 x 1071 and 2.355x 1075 at 327 °C and 727 °C respectively. Calculate the
equilibrium constant at 627 "C from the {ollowing data.

cal

CpNip =1L18+2.02x 10T mm

. = 163 — sp2 Al
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) 3o s.-2 __cal
Cp.g, =716+ 100x107°T= 040x10°T % = o

Froblem 4 (20%)

Show that 4 ; for the reaction system below 15 given by:

Car=- Ca
1+ B+ ok — {2/ [B+(1- ekl

where

1.5’1 V) 1;:15’1+‘i.fg
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Motz that (he reaction occuring in the reactors is fivst order, L.
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Problem 5 {20%0)

Datu for the reaction hetween ethylene bromide and potassinm jodide in 99% methanol

C,1T4Br, + 3Kl —X > CyHy + 2KBr+Kl3

are given in the table below. Detenmine the second ovder rate constant.

Time{ksec) Fractiom Dibromide reacted
297 (). 2863
40.5 _ 0.3630
477 0.4099
55.8 0.4572
G2.1 {74590
72.9 0.5196
53.7 }.5795

Temperature=359.72"C
Inital K1 concentration = 0.1531 kmol/m®

Tnitial C,H 4Br, concentration = 0.02864 kmolin?
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