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SECTION A

L; (a)

(b)

()

(d)

SECTION B

Z (a)

(b)

Define the following terms:
(1) Pollutant

(i1) Contaminant
(ii1))  sink. 16]

Quoting from the EPA website: The main threat to surface water quality is
eutrophication, which is the over-abundant growth of plant and algae arising from
excess nutrients in the water

(1) What are the nutrients referred to above? At what stage of sewage
treatment are their levels lowered so that eutrophication does not
occur downstream from sewage works? [2]

(11) A sample of brewery effluent was diluted from 50cm? to 5.0 litres
with well-aerated pure water. The dissolved oxygen concentration
of half the sample was measured immediately: the other half was
stored under suitable conditions and its dissolved oxygen
concentration was measured later. Concentrations of dissolved
oxygen of 9.8 ppm and 4.7 ppm, respectively, were recorded. What
are the suitable conditions for, and the duration of, storage of the

second sample? 3]

(111)  Calculate the BOD of the brewery effluent. [3]

Explain clearly how suspended solids are removed in the treatment of water for
drinking. [9]

What problems would arise if the pH of a public water supply were outside the

range 0-87? [2]
[Total: 25]

Use chemical equations and diagrams to describe the role of each of the four (4)
major stages involved in oxidation pond technology for treatment of domestic

effluent. [8]

Treatment technologies are specific for industrial wastewater.
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(c)

(b)

(c)

(d)

(b)

(1) Describe how biofilter technology works and give an example of the type

of industrial pollutants it is targeted for. 3]
(i)  Describe how activated sludge technology works, and give a example of
the type of industrial pollutants it is targeted for. 3]
(111)  Describe how reverse osmosis works and give an example of the type of
industrial pollutants it is targeted for. [3]
(iv)  Describe how ozonolysis works and give an example of the type of
industrial pollutants it is targeted for. [3]

Explain how each of the following disinfection technologies used in wastewater
treatment plants today work and describe any one advantage and any one
disadvantage of each.

(1) Chlorination

(11) UV radiation. [5]
[Total: 25]

Use chemical equations to describe the phenomenon of “acid rain.” [5]

One of the concerns with coal-fired power stations is sulphurous emissions.

(1) What is the source of sulphurous emissions in these types of plants.
2]
(i)  Describe how sulphurous emissions are reduced in coal-fired power
plants. [5]
(i1)  Explain how pollutants from ash disposal sites are prevented from
polluting groundwater and how this is monitored. [5]

Give a brief discussion of biomagnification. Use an example to illustrate your
answer? Bl

Carbon nanotube technology is becoming widely used in water treatment. What

are carbon nanotubes, and how do they work in water treatment? [3]
[Total: 25]

What could be the harmful effects of improper management of industrial and
domestic solid waste in a city? [10]

Describe and explain what photochemical smog is. Use equation to illustrate your

answer. [15]
[Total: 25]
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: (a) (1) Use diagrams and chemical equations to describe the Nitrogen cycle.

[10]
(i)  What are the adverse effects of excess nutrients? Explain taking the case
of nitrogen and phosphorus? [7]
[Total: 25]

END OF QUESTION PAPER
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The Periodic Table of the Elements

] P
H He
Hydrogen Helium
1.00794 4.003
3 4 5 6 7 3 9 10
Li Be B C N O F Ne
Lithium Beryllium Boron Carbon Nitrogen Oxygen Fluonne Neon
6.941 9.012182 10.811 12,0107 | 14.00674 | 159994 |18.9984032| 20.1797
11 12 13 14 15 16 17 | 8
Na | Mg Al Si P S Cl | Ar
Sodium Magnesium Aluminum Silicon Phosphorus Sulfur Chlonne Argon
22 989770 | 24,3050 26981538 | 28.0855 [30.973761| 32.066 35.4527 39948
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 3 36
K | Ca Sc Ti \% Cr | Mn | Fe | Co Ni | Cu | Zn | Ga | Ge | As Se Br | Kr
Potassium Calcium Scandium Tilanium Vanadium Chromium Manganese Iron Cobalt Nickel Copper Zinc Gallium Germanium Arsenic Selenium Bromine Krypton
39 0083 40.078 |44.955910]| 47.867 509415 51,9961 |54.938049| 55845 |58.933200]| 58.6934 63.546 65.39 69.723 72.61 74.92160 78.96 79.904 83.80
37 38 39 40 41 42 43 44 45 46 47 438 49 50 51 52 53 54
Rb | Sr Y Zyr | Nb | Mo | Tc | Ru | Rh | Pd | Ag | Cd | In Sn | Sb | Te | Xe
Rubidium Strontium Y ttnum Zirconium Niobium Molybdenum | Technetium Ruthenium Rhodium Palladium Silver Cadmium Indium Tin Antimony Tellunum lodine Xenon
85.467%8 87.62 88.90585 91.224 92.90638 95.94 (98) 101.07 110290550 106.42 107.8682 | 112.411 114818 118.710 121.760 127.60 |126.90447| 131.29
X 56 37 72 73 74 75 76 17 78 79 80 81 82 83 84 85 86
Cs | Ba | La | Hf | Ta W | Re | Os Ir Pt | Au | Hg | TI Pb | Bi Po At | Rn
Cesium Banum Lanthanum Hafmum Tantalum Tungsien Rhenium Osmium Indium Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Radon
132.90545 | 137.327 | 138.9055 | 178.49 | 180.9479 | 183.84 | 186.207 | 19023 | 192217 | 195.078 |196.96655| 200.59 | 204.3833 | 2072 [208.98038| (209) (210) (222)
87 88 39 104 105 106 107 108 109 110 111 112 113 114
Fr | Ra | Ac Rt | Db | S¢ | Bh | Hs | Mt
Francium Radium Actinium | Rutherfordium| Dubnium Seaborgium Bohnum Hassium Meitnerium
(223) (226) (227) (261) (262) (263) (262) (265) (266) (269) (272) (277)
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce | Pr | Nd | Pm | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
Cenum Praseodymium| Neodymium | Promethium Samanum Europium Gadolinium Terbium Dysprosium Holmium Erbium Thulium Yuerbium Lutetium
140116 | 140.90765| 14424 (145) 150.36 151.964 157.25 |158.92534| 162.50 |164.93032| 167.26 |168.93421| 173.04 174.967
90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th | Pa U Np | Pu [Am | Cm | BKk | Cf | Es | Fm | Md | No | Lr
Thorium Protactinium Uranium Neptunium Plutonium Amencium Cunium Berkelium Califonium | Einsteinium Fermium Mendelevium |  Nobelium Lawrencium
232.0381 |231.03588| 238.0289 | (237) (244) (243) (247) (247) (251) (252) (257) (258) (259) (262)

1995 IUPAC masses and Approved Names from hiip.//www chem gmw.ac.uk/iupac/ AtWY/

masses for 107-111 from C&EN, March 13, 1995, p. 35
112 from hitp //www osi de/z112e html




