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1. Inindustry, propionic acid is mainly produced by the hydrocarboxylation of ethylene using nickel carbonyl. Most
propionic acid produced is consumed as a preservative for both animal feed and food for human consumption.
Propionic acid is also useful as an intermediate in the production of other chemicals, especially polymers. Asa
result, propionic acid often exists in wastewater. The following is the logarithmic concentration diagram fora 10*
M soluticn of propionic acid.

(1} If the wastewater only contains 10 M propionic acid and no other substances, please estimate the pH of this
wastewater. (6 pt)

(2) if the wastewater contains 10* M propionic acid and 5 x 10> M NaOH, please estimate the pH of this
wastewater. {6 pt)

(3} If the wastewater contains 10* M propionic acid and 5 x 10" M H,50,, please estimate the pH of this
wastewater. {6 pt)

(4) If the wastewater contains 10 M propionic acid, 5 x 10° M NaOH and 5 x 10™ M KOH, please estimate the
pH of this wastewater, (7 pt)

Please state your reason for full credits.
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2. Agroundwater plume contains several persistent organic contaminants including chloroform, trichloroethene,
benzene, toluene, phenol, benzoapyrene, acrolein and DDT. An air striping device with activated carbon filter
and/or a permeable reactive barrier (PRB) containing zero valent iron and organic carbon are proposed to

intercept and treat the contaminated groundwater.

Values of Kow and Kx for the above compounds are listed as following:

Compound log Kow Ky (atm/M)
chloroform 1.97 4.1
trichloroethene 2.42 11.6
benzene 2.13 5.6
toluene 2.73 6.4
phenol 1.46 0.00076
benzoapyrene 6.06 0.00049
acrolein 0.01 0.0038
DDT 6.91 0.038

{1} Please rank above compounds based on its water solubility in ascending order. (6 pt)

(2) Please list the compounds which can be treated by air striping. (6 pt)

(3) Assume all compounds are treated by PRB. Since the PRB contains organic carbon, these pollutants will be
retarded as them pass through the PRB as well as reduced by the zero valent iron, Assume these pollutants
cannot be completely degraded by zero valent iron. Please rank the above compounds on the basis of the slowest
tc; the fastest when coming out from the PRB. (6 pt)

(4) Which of the above compounds may exhibit the lowest 'bioavailability? Why? (7 pt)
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