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Propane is a goed fuel and has been widely used for combustion:

a) Write and balance the equation for complete combustion of propane with oxygen? (3%)
b) How many grams of air are required to burn 100 g of propane? (2%)

¢} At STP (standard temperature and pressure) what volume of €O, will be generated
when 100 g of propane are burned? (4 %)

Define each of the fellowing terms and describe their significance in environmental
engineering: (12%)

a} dioxin/furan

b} stratospheric ozone depletion

¢) global warming potential

d) trihalomethane formation

Explain why the oxidation reactions of organic compounds are so important to
environmental engineers? (10%) '

Calculate the dissolved oxygen conceniration in clean water (in mg/L) which is in
equilibrium with atmospheric air at 20 °C. The Henry’s Law Constant for O, at 20 °C
is 0.00138 M/atm. (8%)

Assume the CO, concentration in the aimosphere was increased to 1000 ppm. Calculate
the pH of rainwater which is in equilibrium with CO, at 298 X. (Show all procedures
for calculation.) (10%)

TABLE §2. Henry's Law Coefficients nf Atmospheric Gases
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TABLE 5.4, Thermodynamic Data for Caleui ating Temperature Dependence of
Agueous Equilibrium Constants

Equilibrium A H o, keal mole™! Kat298K, M
H,OG = H*+ OH" 13.345 1008 x 10714
CO, - B,0 = H*+ HCOy 1825 4283 % 1677
HCO; e H*+ CO2- 3.55 4,887 % 1071
NH, - H,0 2 NH + OH™ 8.65 1.709 x 16~
SO, - H,0 = K"+ HSO; ~ 4161 1.29 > 1072

HSO; = H*+ 507 -213 6.014 x 107°
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