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Problem 1 (20%)
A carbonate buffer solution is prepared by mixing 2.91x107 M NaHCO, and 4.30x10~° M Na,CO,. Initially,
the system is assumed to be a closed system, and only the HCO,™/CO,>™ buffer pair is considered.

The solution is then opened to the atmosphere and allowed to equilibrate with carbon dioxide at a partial
pressure of Pco, = 10%® atm.

Assuming equilibrium with the atmosphere CO, and ideal behavior.

Upon opening the buffer solution to the atmosphere, how are the solution pH and the total inorganic
carbon concentration (Ct) expected to change? Explain the direction of these changes.

Given:

H,COs pKa;=6.3, pKa; = 10.3 (25 °C)

Henry’s law constant for CO,:  Ky=3.3x107% M/atm

Problem 2 (10%)

When 0.1 mol of each of the following chemicals is added separately to 1.0 L of pure water and allowed to

reach equilibrium at 25 °C, the resulting aqueous solutions are formed.

A. Acetic acid (CHsCOOH)

B. Ammonia (NHs)

C. Sodium hydrogen phosphate (Na,HPO,)
D. Sodium bicarbonate (NaHCOs)

Rank the solutions in order of increasing pH (from lowest to highest) based on their acid—base behavior.

Numerical calculations are not required. Please state your reasoning.

Problem 3 (20%)

Compare and contrast the partition coefficients Koy, Koo and Ky in terms of their definitions, physical

meaning, and environmental applications.
Discuss how each parameter is used to describe the environmental fate and transport of organic

contaminants in soil-water systems.
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Problem 4 (257) , .
ST TFKEERT &5 RE R TIREa(Crown Corrosion)iR 2 - BELURIEMAE

wpEa ks B IR B R F (Oxygen/Redox/pH/ R E /{5 BB ) AR AR AR EL A A & 0]
BEFERS S - (25 )
Problem £ (35%)
B2 ERRY{(One-step Nitrification) - TMEZZ &S5 Complete Ammonia
Oxidation, Comammox) 23T E A SRR (E#H - SBELERHRAR Comammox &2
[E TR ER B {E(Two-step Nitrification) - SRS EE K ENABMENEZ
(Genus)(20 %) - EIES - BAS - BESRENEYNERRT - #AH—FEEq
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