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. SECTION A: Answer both questions.

2. SECTION B: Answer any three (3) questions on separate answer sheets.

3. Each question carries 20marks

4. Use of calculators is permissible

5. Important data is at the back
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SECTION A

I. a) Water pollutants may be classified according to their sources.
1. Describe 3 point sources of surface water pollution, giving examples. [6]
11. Suggest 3 methods of reducing surface water pollution from point sources. [3]

b) Industrial gases and some natural processes contribute to the formation of acid rain.
1. Name 3 acids that are predominant in acid rain. [3]

i1. Write equations for: 1. Formation of acid rain.

2. Chemical weathering. [8]

2. a) Calculate the wavelength required to dissociate the N2 molecule. kel
b) Calculate the ideal pressure at the stratosphere 5]

c) List 3 factors that affect a watershed. 3]

d) Define and explain the following terms

1. Salinity in ocean water

1. Non-point source [4]
e) Explain why ozone destruction via the reaction of O3 with atomic oxygen does not

occur to a significant extent in the lower atmosphere. [3]



SECTION B

3. a) 1. Treatment of water is one of the main ways of reducing the spread of water borne

diseases. Describe the operations of a surface water treatment plant. Use diagrams where

necessary.

1. Describe 2 ways of improving the water treatment plant to make it more effective and

efficient. [10]
b) List and explain 3 green uses of municipal sludge. [5]
¢) Explain the microbiological processes for the removal of Phosphorus? [5]

4. a) Give reasons why the temperature profile of the stratosphere is different from that of the

troposphere. [5]

b) Although the temperatures in the thermosphere are in the region of 1200°C, the actual

temperatures measured using a thermometer are far less than that. Give reasons for this

phenomenon. [10]
¢) Explain the use of chemical oxygen demand test in environmental chemistry. [5]
5. a) Explain the formation of smog leading to the formation of ozone. [6]

b) The composition of nitrogen in the atmosphere is 79%. Calculate the concentration in

mol-L-! assuming Po = 101.325 KPa. (6]

¢) Describe the formation of hydroxyl radicals from photochemical smog and how they
further react with CH4 and COs. [8]
6. a) Explain three approaches to phytoremediation [6]

b) State the Treaty that banned the use of freons as refrigerants and how it came to its

existence. [4]

¢) List and describe 5 chemical uses of biocides. [10]



Important Data
Troposphere: 0-15 km Temperature -60°C

Stratosphere: 15-50 km Temperature -2°C

Mesosphere: 50-85 km Temperature -90°C
Thermosphere: 85-500 km Temperature 1200°C
Bond Energy

Bond Energy / KJmol"!
0=0 497
N=N 410
N=N 946
0-0 150
H-CI 431
Cl-Cl 242
H-1 299

R = 8.314JK 'mol!
F =96500Cmol!
latm = 760 Torr = 760mmHg = 101 325Pa = 101.325KPa
h =6.626 x 1034J
¢ =3 x 10%ms!
g =9.81ms™
L =6.02 x 10 mol!
e =-1.60 x10-°C
specific heat capacity of water = 4.18kJkg 'K
molar gas volume (Vm) = 22.4dm’mol! @ stp
= 24dm>mol under room conditions
Kwm20) = 1.0 X 10" *mol*dm™ @ 25°C

mp = 1.67 x 10?"kg




mn = 1.67 x 10¥7kg

me=9.11 x 10'3Ikg

END OF PAPER
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