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Answer all'questions

1. a. (i) How do you define the following terms?
Pollutants L
Receptor
Source
Geosphere

(20 marks)

b.(i) Brefly explain what is meant by acid rain.
(ii) Write balanced equations to show how SO, and NO; contribute to acid
rain formation. _ :
(i) Briefly explain how acid rain affects fish, trees and building materials.
(30 marks)

c. () Write down five of the trace components of the atmosphere.
(ti) Indicate a component which is formed by lightening?
(iii) Indicate the one which is radioactive?

(20 marks)
d. (i) What are green house gases?
(ii) Briefly explain the process involved in Green house effect.
(30 marks)
2. a. (i) . What is the role of ozone in the stratosphere?
(i) How does it behave in the troposphere?
(iii) Write equations for the :
L i produce and
ii. remove
siratospheric Ozone.
(40 marks)

h.(i)  Give the property of CFCs which led to their driginal widespread use and
now leads to their long-term presence in the stratosphere.




(if) Show by means of equations, the ways in which CFCs lead to the loss of

ozone in the straiosphere. ‘
(iify What are the types of chemical now being used as replacement compound
for CFCs? '

(iv) Esplain, chemically why they do not have such a detrimental effect upon
the ozone layer in the stratosphere? :
(30 marks)

¢. The following data given b.elbw the C-X bond energies for a series of
molecules CF;X, where X is CLBrand L. o

X | . Bond energies (kJmol™)
Cl1 360 :
Br 295

I 224

() Caleulate the maximum wavelength (in nm) of light capable of
photolysing each of the above mentioned bonds
(if) Based on the calculation in (i), explain why iodofluorocarbons pose no
hazard to stratospheric ozone.
( Planck’s constant, h = 6.626 x 10 Js: Speed of light, ¢ = 3x10° ms™;
Avogadro’s number, N, = 6.023 x 10™ mol™), . '
(30 marks)

3a(i) Whatis photochemical smog?
(i) Give the conditions necessary for its formatjon.
(iv) Show the formation of photochemical smog by means of equations only.
(iv) Explain the harmful effects of PAN, aldehydes and O; in the smoggy
environment
(40 marks)

b. (i) Distinguish beiween primary and secondary atmospheric pollutants,

(i) Classify the following pollutants as primary and secondary pollutants

- CO, COq, 503 NO,0;. HCHO and PAH compounds,
(30 marks)

c. (i) Name three importance sources of CH, in the stratosphere.

(i) What is the major sink of CH, in the stratosphere? S

(iii) What is the environment consequence of increased levels of methane in

the atmosphere? :

(30 marks)
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;natural concentratlon because ot
- human activity. and havmg a net detrrmentat effec upon lts environment
i somethmg a value i in that envrronment

1 a; (r) A po!lutalrt isa substance present in 81'eater th_' i

; se oxides react with water vapour
| :arbonic acrd su‘lphurlc c1d and mtrlc amd These

NO-: (g} + OH —> HNO; (r)

SR (iii)-_ s Hsh Natural aIumrnum compounds have very low solubrhty rn water thus
R _when the pH of a lake drops from 6. 0'to 5. 0, A" ion concentratron in ‘the Iake
S Z__mcreasr. When fish are exposed toa h:gh concentration of AI** ions a thick -
“...mucus Jorms on their gills and the fish llteral!y suffocate Addrtlonallv Al3+
- ions reect with, water molecules to generate, H+ ions; increasing the acrd:ty
S whrch bnngs more A] IDl’lS mto solutron to' urther exacerbate the problem

B ""':Trees Ac:dro water is dangerous to plants lt:decolourlzes _the ieaf plgments
R 'makmg chlorophyll less Thls result in decrease in agrrcult

- '. Darnag= to bmldmg materral
'Metalh sorfaces exposed to acld rarn are susceptrble to corrosron damage

Bu1ldmg mater:a!s such as Ilmestone marb!e etc 2 are weakened on reactlon w:th
acrdlc Waters T _ N




'_lncomlng er 1ergy from’ ‘the Siin is’ m he. UV VISIbIe and m’rrared reglons of the g -
-y‘clectromagmtic spectrum. Becauise the surface of the_Earth is at:a mu;:h lower G

j_'average tem perature of the’ Earth 5 :::urfaée {is maintained :éit ]4“C by the portlon of' o
this re- :d radlatlon Wthh |s retumed to_Earth'i*-" S :

e --::vegeta fon. and on synthetlc polymers
i), Productlon ; P
' O+ l’D — O+O*

ck'of redctivity 1
Low ﬂarnmabilit}f
Low tomc!ty

ok ('??

(u) C CI;F': + hu = Cl ¥ CClF-: or CCI;F«!— hu — Cl

(t+01—!ClO+O1 |




C IO + 0 > Cl + 02 ( atomo;c oxygen from stratosphere)

The net react on is . Cl + 03-—>CIO +01 ffi
: e ClO +0—>c1+0, ; :

03 + 0 —+ 202 is destructlon y

| j In thlS region, NO is also present So
S CIO+ND = Cl +NO; -
=l Fo 03*‘*C|0 +0 _
CIO +N() - Ci + N01

FE '(i_'v)'._. Hydmﬂuoroearbons and hydroohloroﬂuoroc_arbons L o TR

) Hydmchloroﬂuorocarbons contain C - H bonds which are broken down in the S
Rt 'tropo sphere: This initiates breakdown of the tire moiecule and the chlorlne -

-*5: ;f is thu:. unable to reach the stratospher 2 ; RO

_c (1) o Fc)rC Cl bond wave Iength 332 nm il I R

(u) F he condltlon for the formatlon of photochemlcal smog are.
: High concentratxon of hydrocarbons and mtroxldes(
.f;Sun hght :

(m)PAN- rednces v151b111ty
o - eye.jrritant -
Aldehyde- drowsmess e

S eye Imtant 5
o 03—eye irritant..;
Cracks and ages rubber Ll S : L
' wheezmg, bronchtal constructlon and 1rr1tat10n to resplratory mucous system o




In combustlon engme charnber_-_;.. R R s
..N'r(g)"' 02(5) 4 2 NO[B) e

& _Formatu)n of Oy
:_-NOu +ho —»NO ()
i ()-.-+ O —> 03

Form i3 _of.perox rac_ixcals
RLH‘J '|‘ Ow = RCHvOo P

b. _:_(1) Pr:mary pollutant are those that are emitted d_xrectly f‘rom l

¢ source,
Secondury pol!utant are those that ar
lie

fi 'Reﬁntng of petroleum
Decaymg vegetahle matter 3
Anaeroblc degradatton

' '_ (ll]) Envxronment consequences of mcreased Ievels of CHy global warmmg o
' - It is estimated that methane is 30 times more effective than COs inits IR A
trappm £ characteristics. Therefore when C H4 concentratlon in atmospherlc:f S
T ‘temperzture will be Increased G[obal eff‘ect : 3
--'._;So eftect I Tem perature extremes W
i i meltmg ofpolar caps. - ' IR
2 i-ﬁ sea level rlse, whether pattern affected Desertlﬁcatton 3




