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1. Please define and/or explain the following terms. (30%, 5% for each)
(A) Coagulation and flocculation.
(B) Colloidal particles and Tyndall effect.
(C) Extractive and renewable resources.
(D) Stratification of the atmosphere based on temperature, density as well as physical and
photochemical processes in air.
(E) Chemoheterotrophs and chemoautotrophs.

(F) Greenhouse gases and global warming potential.

2. Please answer the following questions. -

(A) A medium having [HCOs7 = 5.00 x 10° M was collected and treated with sodium
nftrilotriacetate. Please calculate the [PbT]/[HI?] ratio as sodium nitrilotriacetate in
equilibrium with PbCOs. (8%)

(B) If the medium in problem (A) contained excess calcium such that the concentration of
uncomplexed calcium, [Ca?*], were 2.00 x 10 M, what would be the [PbT]/[CaT] ratio at
apH of 57 (7%)

3. Zero point of charge (ZPC) is one of the important parameters depicting the surface properties of
colloidal particles.
(A) What is the definition of ZPC when applied to colloids? (5%)

(B) Please define the terms of aggregation, sedimentation and suspension in terms of ZPC. (5%)

4. A210.0-L sample of waste air from é smelter process was collected at 1 atm, 25°C, and the sulfur
dioxide contamination was removed. After SOz removal, the volume of the air sample was 199 L.

What was the percentage by weight of SOz in the original sample? (10%)

5. Listand discuss some of the important processes determining the transformations and ultimate fates

of hazardous chemical species in the hydrosphere. (10%)
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6. Alake water is stratified to be both aerobic and anaerobic and it always contains several trace metal
species including copper. The standard reduction potential of Copper(II) to Copper(l) is 0.16 V.

(A) Calculate the ratio of Cu?* to Cu* at a pE of -4 and at a pE of 14. (6%)

(B) Which oxidation state of copper ions would you expect to dominate under anaerobic
conditions? (3%)

(C) Assuming that oxygen determines the electron availability near the surface of a lake, how
would the decrease in pH affect pE? (3%) '

(D) Calculate the ratio of Cu?* to Cu" jons available at a pH of 5 near the surface. (3%)

7. “Cat clays” are soils containing a high level of iron pyrite, FeS,.
(A) What is the indicator of acidity for Cat clays? (5%)

(B) Please describe how to test the acidity of cat clays, and suggest the chemical reaction
involved. (5%)

Note:

1. The atomic masses of elements are as follows:
H=1.0 C=120 N=14.0 0=16.0 Ca=40.0
Na=23.0 Mg=243 = Al=270 Si=28.1 S=32.1
Cl=35.5 K=39.1 Fe=560

2. The equilibrium constants of réactions are as follows:
PbCO4(s) © Pb?* + C0%~ Ko, =148 x 10723
Pb2* 4+ T3~ & PbT~ Ky = 2.45 x 1011
H;T & 3H* 4 T3~ K,; =218 %1072

K, = 1.12 X 1073

K,z = 5.25 X 10-11
CO, + H,0 & CO%~ + 2H* K,y = 4.45 % 10~7

Kz = 4.69 X 10711
Ca?* + HT?™ & CaT~ + H* K=17.75x% 1073



