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1.The metal evaporation rate W (g- cm'zs_“l) in thin film deposition is *
P MIIZ
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W =5.83%x107

Since P, is temperature-dependent, the vapor pressure-temperature relationship is defined as *
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where P, is pressure (torr), 7 is temperature (K) and M is molecular weight.
Calculate the evaporation rate for an aluminum (M=27) at 1219°C. (10%)
Data : 4=8.79, B=1.594x10".

2.You have just been delivered a tank containing a mixture of n-butane (83.3% by mol) and
n-octane at 25°C and 1 bar. Your boss asks you to measure the viscosity of the mixture, so
you have to take a sample for analysis. One technician says you should collect the sample in a
test tube because the contents are in the liquid phase. Another technician says you should use
a balloon because the contents of the tank are in the vapor phase. A third technician is looking
at you waiting for your instructions. What do you do? State all your assumptions and justify
your reasoning with calculations. (20%)

Additional data : The saturation pressures of n-butane and n-octane are 2.34 bar and 0.0173
bar, respectively.

3.A gas is found to obey the following equation of state:
P(V —b)=RT
Obtain the entropy and enthalpy departure from the ideal gas. (20%)




4. When a concentrated urea solution is stored it slowly condensed to biuret by the following
elementary reaction :

2NH,-CO-NH, - NH,-CO~NH -CO-NH,+NH,
To study the rate of condensation a sample of urea (C=20 mol/liter} is stored at 100°C and
after 7 hr 40 min we find that 1 miol% has turned into biuret. Find the rate equation for this

condensation reaction. (15%)

5.A specific enzyme acts as catalyst in the fermentation of reactant 4. At a given enzyme
concentration in the aqueous feed stream (25 liter/min) find the volume of plug flow reactor
needed for 95% conversion of reactant 4 (Cpp=2 mol/liter). (15%)

The kinetics of the fermentation at this enzyme concentration is given by

AR oy = 0.1C, mol
’ 4 140.5C, liter-min

6.Chemical A reacts to form R (f;=6 hr™") and R reacts away to form § (k=3 hr'). In addition
R slowly decomposes to form T (ks=1 hr''). If a solution containing 1.0 mol/liter of 4 is
introduced into a batch reactor, how long would it take to reach Cg max, and what would be
Crmax? (20%)




