EVE 410 – Process Chemistry

HW 12 – Due: April 8, 2004, Thursday
1. A power plant is burning high sulfur coal and emitting SO2(g).  In the vicinity of the plant, PSO2 = 10-6.1 atm.  The rain that falls in the area is in equilibrium with the gas phase [Note:  PCO2 = 10-3.5 atm, KH(CO2) = 10-1.5 mol L-1 atm-1; KH(SO2) = 1.29x10-2 mol L-1 atm-1].  Make the following assumptions: [SO2(aq)] = [H2SO3] and [CO2(aq)] = 
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a. Sketch a pC-pH diagram for this open system.

b. Calculate the pH of the rain.

pKa1(H2CO3) = 6.3

pKa2(H2CO3) = 10.3

pKa1(H2SO3) = 1.9

pKa2(H2SO3) = 7.2

2. Use the following titration laboratory data to answer the following questions.

Titration conducted with 0.02 N H2SO4

Volume of titrant to reach an endpoint of pH ~ 10.5 =  10.7 ml


Vp = Volume of titrant to the phenolphthalein endpoint = 34.9


Vmo = volume of titrant from the phenolphthalein endpoint to the methyl orange endpoint = 4.6 ml


Volume of sample = 100 ml
a. Calculate the caustic, carbonate, and total alkalinity.

b. Using Table 4-9 in S&J, determine the major species of alkalinity and calculate their concentration(s).

c. Determine the total carbonate concentration, CT, CO3.  Knowing CT, use ionization values to determine carbonate species concentrations.

3. Problem 4-15 in S&J.
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