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INSTRUCTIONS 

1. 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 

1. a) Water pollutants may be classified according to their sources. 

i. Describe 3 point sources of surface water pollution, giving examples. [6] 

ii. 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. 

i. Name 3 acids that are predominant in acid rain. [3] 

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

2. Chemical weathering. [8] 

2. a) Calculate the wavelength required to dissociate the Nz molecule. [5] 

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 

i. Salinity in ocean water 

ii. Non-point source [ 4] 

e) Explain why ozone destruction via the reaction of 0 3 with atomic oxygen does not 

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

3. a) i. 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. 

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

efficient. [I 0] 

b) List and explain 3 green uses of municipal sludge. 

c) Explain the microbiological processes for the removal of Phosphorus? 

[5] 

[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. [ 1 0] 

c) 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 

moi·L-1 assuming Po = 101.325 KPa. [6] 

c) Describe the formation of hydroxyl radicals from photochemical smog and how they 

fu rther react with CH4 and C02. 

6. a) Explain three approaches to pl:lytoremediation 

[8] 

[6] 

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

existence. 

c) List and describe 5 chemical uses of biocides. 
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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 I KJmoi-1 

0=0 497 

N=N 410 

N-N 946 

0-0 150 

H-Cl 431 

Cl-Cl 242 

H-I 299 

R = 8.314JK-1moi-1 

F = 96500Cmoi-1 

1atm = 760 Torr= 760mmHg = 101 325Pa = 101.325KPa 

h = 6.626 X 10-34J 

g = 9.81ms-2 

L = 6.02 x 1023 moi-1 

e = -1.60 x10-19C 

specific heat capacity of water= 4.18kJkg-1K-1 

molar gas volume (V m) = 22.4dm3moi-1 @ stp 

= 24dm3moi-1 under room conditions 

KW(H20) = 1.0 x 10-14mol2dm-6 @ 25°C 

mp = 1.67 x I0-27kg 
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mn = 1.67 x 10-27kg 

me = 9.11 X }Q-31 kg 

END OF PAPER 
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H He 
Hydrogc~ Hehu'll 

1.008 4.003 

3 4 5 6 7 8 9 10 

Li Be B c N 0 F Ne 
Ltt!uum Betylh~l Boron Carton ~trogen 0Aygen Fluonnt IP.on 
6.94 9.012 10.81 12.011 14.007 15.999 18.998 20.180 

11 12 13 14 15 16 17 18 

Na Mg AI Si p s Cl Ar 
Sodaum !-lag ntss1 Alumanun Sahcon Pho5phorv Sulfur Cillo nne Arqon 
22.990 24.305 26.982 28.085 30.974 32.06 35.45 39.~8 

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 

K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr 
Pot.lssiurr Calcaum Scandium r lt.lnium Vanadiurr Chrom1um ~!an ganes Iron Cob~lt "irke I Copper Zinc Ga Ilium G errnaniu Arsenic SeleniuiT Bromine Kly pton 

39.098 40.078 44.956 47.867 50.942 51.996 54.938 55.845 58.933 58.693 63.546 65.38 69.723 72.630 74.922 78.97 79 .9~ 83.798 

37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 53 53 54 

Rb Sr y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe 
Rubod1um Strontium YUnum Zutomum tllob•um Molybdenu Techneuur Rultlen~ur Rhoihum p allad IUIT Sliver Cldmium lnd1um T1n Anbmony Ttllunum fodan~ X\' 110n 

\.0 

85.468 87.62 88.906 91.224 92.906 95.95 (97) 101.07 102.906 106.42 107.868 112.414 114.818 118.710 121.760 127.60 126.904 131.293 

55 56 

* 
71 72 73 74 75 76 78 79 80 81 81 82 83 84 85 86 

Cs Ba Lu Hf Ta w Re Os lr Pt Au Hg Tl Pb Bi Po At Rn 
57-7 Cestum Barium l!J If tiu m Hifn aum bnllllum Tungs!fn IUH!ntum Osmium lri dtum Plaunum Gold l~ertury Tlllllhum ~ad Btsmuth Po toniuiT AS !<111M RAdon 

132.905 137.327 174.967 178.49 180.948 183.84 186.207 190.23 192.217 195.084 196.997 200.592 204.38 207.2 208.980 1209) (210) I 2211 

87 88 103 104 105 106 107 108 109 110 111 112 113 114 115 11 6 117 118 

Fr Ra ** Lr Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Me Lv Ts Og 
francium ll.adaum 89- 1 w re :I c I u IV.herl ""'-m l Dubnium StabOf91U Bohnum Hu~lum ~le Jtn e r!ur O.:~ rmstad:i fto en19en• ~ ( opemtC:u Iiiio niuiT fie IOVIU~ ~loscoviur uvormonu Tennus1n 09~ne~so 

1223) (2261 12621 1267! I (2701 (2691 (2701 (2701 (2781 (2811 (281) (2851 (2861 1289) 12891 (293) (2931 1294) 

57 58 59 60 61 62 63 64 65 66 67 68 69 70 

... La nth ani de seri sla Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb 
!.an ltl<l nu r ~num P!ol\t<XlflftU Heodymiu. Ptometh iu S6manurr Eutoplum Ga dl>lin•u Toerb•um D yspros1u Holmium Elb•um Thulium 'l'ttetb ium 
138.905 140.116 140.~8 144.242 (1451 150.36 151.964 157.25 158.925 162.500 i64.930 167.259 168.934 173.045 

**Act inide series 89 90 91 92 93 94 95 96 97 98 99 100 101 102 

Ac Th Pa u ,~£~ Pu Am Cm Bk Cf Es Fm Md No 
Actlmum Thonum Pro!ilninJu lk'ilnium Pluton •un Amenciurr Cunum 8er~hu 111 C..llfom•u Emsttiruu ferrnaum lol~nde ltvljt~~~~e fium 
1227) 232.038 231.036 238.029 (2371 1244) (243) I247J J2471 J2_5_!L J?.?l L....--ll5!L __ j~SSL __ (259L 
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