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Ihe van der Waals equation of state: F= V__f - ;!
= [}

please prove the 2 —-% {10%%)

(a) A closed, nonreactive system contains species 1 and 2 in vaporfliquid equilibrium. Species 2 is a
very light gas, essentially insoluble in the liquid phase, The vapor phase contains both species 1 and
2. Some additional moles of species 2 are added to the system, which is then restored to its initial T
and P As a result of the process, does the total number of moles of liguid increase, decrease, or
remain unchanged? (5%)

(b} A system comprised of chloroform, 1,4-dioxane, and ethanol exists as a two-phase vapor/liguid
system at 50°C and 55kPa. It is found, after the addition of some pure ethanol, that the system can be
returned fo two-phase equilibrium at the initial T and P in what respect has the system changed,

and in what respeet has it not changed? (5%)

o5 C i c
Show that (==),. = =% and (—), =—X, 104%
Gpir =7 ™ Gph. =7 e

For a steam at condition with temperature T being 100°C and specific volume v being 2731 em’/g,
please caleulate the pressure(Pa) by

(1) ideal gas; (5%

{2)van der Waals equation.  {5%)

The critical conditions of water are given as 1. = 647K and [F. =221 2bar,

I g-mole of an ideal gas is reversibly and adiabatically compressed from an initial volume of 30000
ce to a final volume of S000 ce. The initial temperature is 298 K. How much work is done {J) and

what is the final temperature (K)!
The specific heat ', = i R (10%)

For the decomposition A— R, Cyp=1 mol/liter; in a batch reactor conversion is 75% after 1 hour ,

and is just complete after 2 hours. Find a rate equation to represent these Kineties,  (10%)

For the reaction in series A —>"—» R—*‘—ih";, ky=k; Find the maximum concentration of R and
when it is reached.  (10%%)

Milk is pasteurized if it is heated to 63°C for 30min, but if it is heated to 747 it only needs 15second,
Find the activation energy of this sterilization processes.  (111%0)
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9. The proposed mechanism for the oxidation of ammonia into N;O in the presence of CIO is
shown below:
NH, + C10 —% NH, + HOCI
NH, +0, —“t3 NO+H,0
NH, + 0, —X 5 ANO + Ol
ZHNO —E H,O+N,0
(1) Make your assumptions and derive the rale equation of N;O.  (5%)
(2) Discuss the reaction rate for the cases of (a) Ky == Ky and (0 K; = K,  (5%)

10. The desired product B is obiained from the elementary reaction A —5 B (K = 10 hr').
The feed flow rate is 50 liter/hr and the concentration of reactant A is 0.10 moll. If two
CSTR (5 liter each) and iwo PFR (5 liter each) are available, what kind of arrangement
should be used in order to get the maximum conversion if you can choose any two reactors?

(10%%)




