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1. The specific gravity of gasoline is approximately 0.7. What is the mass (kg) of 10 L. of gasoline?
(10%)

B

2. A hydrocarbon gas is burned with air. The dry-basis product gas composition is 1.5 mole% CO,
EF 6% COz, 8.2% O, and 84.3% Na. There is no atomic oxygen in the fuel. Calculate the ratio of
il hydrogen to carbon in the fuel gas and speculate on what the fuel might be. Then calculate the
percent excess air fed to the reactor. (25%)

3. The oxidation of ethylene to produce ethylene oxide proceeds according to the equation
2CH4 + 02 2 2C:H4O

The feed to a reactor contains 100 kmol CoHa and 100 kmol O,.

(a) Which reactant is limiting? (5%)

(b) What is the percentage excess of the other reactant? (5%)

(¢) If the reaction proceeds to completion, how much of the excess reactant will be left; how
much C;H4O will be formed. (10%)

4. A labeled flowchart of a continuous steady-state two-unit process is shown below. Each stream
contains two components, A and B, in different proportions. Three streams whose flow rates
and/or compositions are not known are labeled 1, 2, and 3. Calculate the unknown flow rates and
compositions of streams 1, 2, and 3. (30%)

0.0 kg/h 30.0 kg/h
0.800 kg A/kg 0.600 kg Afkg
0.100 kg B/kg 0400 kp B/ky

100.0 hg/h | . i 3
0.500 kg Akg » g g
0.500 kg Brkg

300 kg/h

0.300 kg A/ke
0.700 kg B/kg

5. The specific internal energy of formaldehyde (HCHO) vapor at 1 atm and moderate temperature
is given by the formula:
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T (/mol) = 25.96T+0.02134T
where T is in °C.
(a) Calculate the specific internal energies of formaldehyde vapor at 100 °C. (5%)
(b) Use the closed system energy balance equation to calculate the heat (J) required to raise the

temperature of 3 mol HCHO at constant volume from 0°C to 100 °C. List all of your

assumptions. (10%)




