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1. The water dissociation constant (ke) at different temperature is shown below.

T{°C) Kw pKw
0 0.114 x 10724 14.94
10 0.293 x 10 14.53
20 0.681 x 1074 14.17
25 1.008 x 1014 14.00
30 1.471 x 104 13.83
40 2916 x 104 13.54
50 5.476 x 10-4 13.26
60 9.550 % 1014 13.02
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(a) Determine the “neutral pH” of water at 40 °C.

(10 points)

(b) Can the pH of a solution possibly be 0? Exptain your answer in details. {10 points)
2. (a) Define ionic strength and its importance in reaction kinetics. {10 points)
{b) Calgulate the ionic strength of the solution containing the following ions: Ca®* = 2 mM, Na*=2 mM, CI =4 mM, SOs* =1

(10 points)

3. Define “point of zero charge or pHp,” of a mineral and its importance in adsorption of contaminants in the environment {10

1. Please define the following terms and briefly describe the measuring methods: (5 points each)

5. What are the major roles of Zoogloea spp. in biological wastewater treatment? {10 points)

5. Please describe the process of common chemiosmotic ATP synthesis in bacterial cells. {15 points)
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