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NOTE: Fina: Fxamination on Environmental Chemistry (CMU 3129) —2011/2012 will
be based on UnitI (Environmental Chemistry of the Atmosphel e) and. Unit 11
(Envu onme tal Aquatic Chemistry).

Auswer any f?'ou'-s ('{)4) Questions

1, a.

According to \furmllon of tempenuue with altitude, the atmosphere is divided
into fLqy 'sm]m strata (layers), the characteristics of which differ widely.

I]lt 1w skeata c]usm to the surface Earth surface show considerable chemical
and ph. otmlumig.dl lc'lctwlty

1 [dertify the lwo sjre t 'losel to the Earth’s surfftce
il. Deseribing the Vauatiun f —131n13@1aL1116 w1thm these strata, sketch the temperature

proiile of lhese two st \dicate the characteristic of these strata,

iil, Write the major phenomen(qu/a) tlnt is /are associated with each of these strata.

(70 marks)

i, Wiz vwo important sourcgs pi CH.L':What is the envn'onmental consequence of
inci=ased levels ofmethana in 11' .

mosphere?

"-‘-

ii. Bricfy describe the major sm_k _01, Cll in the atmosphere.

(3 0 11"1arks)

We al NTRINY Lhat the atmosphele cmmu s 78% pitrogen by volume itis an

inexkeusi:ble reservoir of that essepg \ent, Atmospheric nitrogen is fixed and
subsequet Uy returned to the atmosphg

118 paseous molecular nitrogen in the nitrogen
cycie, -

i DL‘EL\"' thz nitrogen cycle,

ii. Explain the lerms atmospheric fixatiop, l)[ological ﬁxatlon and 1ndustr1a] hxatmn
of aimrauen. Rt

. e ) (40 marks)

Source: http://digital.lib.ou.ac.lk/pgp




3.a.

Greenhouse gases are responsible for keeping our planet warm and thus s sustaining
life on Earth. Carbon dioxide and water vapour are such gases.

i. Briefly explain, with an example, the difference between the “anthropeenic
greenhouse effect” and the natural greenhouse effect’.

il Why does the term ‘greenhouse effect’ not mean the same as ulobel
warming?

(20 marks)

1. What do you understand by the term ‘alkalinity’ of a water samplc?
ii Give three major species that are responsible for the alkalinity in vaier.
ii. Calculate the total alkalinity for a sample of a river whose phenolphihalein

alkahmty is known to be 3. 0"{10 mol dm whose pH is 10.0 and bicarbonate
ion concentration is 1.0x10™ mol dm,

(40 marks)

When the atmosphere is loaded with quantities of automobile exhausty during warm
sunny days with gentle winds and low level inversion, the exhaust gases ¢re trapped
and simultaneously exposed to intense sunlight, Then a series of photechemical
reactions takes place giving rise to the phenomenon of ‘photochemical smog’.

i. Name the vehicle exhausts
il. What are the components that conlribute to photochemical smog?
iii. Write the physical characteristics of photochemical smog,

iv. Briefly describe the effects of photochemical oxidants on humans, piants and
- materials. {50 marks)

i. Write down four unique properties of water,

il What is the effect of each of these properties on life?

{20 marks)

i. What is meant by the term “Dissolved Oxygen”(D0)?

ii. . What is the importance of (DO)?

iii. Fish need at least 5 ppin dissolved O; for survival,
(o) What is this concentration in mol/dm??

(B) What partial pressure of Oz 'above the water is needed to.obtain this
concentratlon at 25 C? (The Henry's law constant for O at 25°Z i+ 1.3 moal
dm™ Pa’!

(31 marks)

-
o

Source: http:/ldigital.lib.ou.ac.lk/pqp
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4.8, 1. Whal iv meant by acid rain?
ii. What ure the anthropogenic sources of acid rain?
iil. Br:efly describe the effects of acid rain on materials.

' . . o . . .
iv. The concentration of AI* in natural waters normally is quite small; however it
increases in the presence of acids,

(c) What is the adverse effect of high concentration of AF* on fish?

(F) By what factor will the concentration of AI** increase when pH
decreased from 5 to 47 o .

(50 marks)
b, L. VWhat is meant by the pE of an aqueous solution?
i What does a low pE value imply about a solution?
iii. Consider the reduction of nitrate ion in an acidic aqueous to ammonium ion.

1. WWrile a balanced equation for the one electron half reaction for the process,
2. (iiven that for this reaction, E® = 0.880 volts, calculate pE®, - |
3, Deducea relationslﬁp of pE to p E" for the above half réactipn.

4. From expression in'part (3), obtain an equation relating the pE to pH under
caaditions in which the concenlration of NO3 = NQg.

5. What will be the pE under condition of pH =57
(50 marks)

5.a.  Sitraicspheric ozone is regarded as beneficial to mankind and chlorofluorocarbons
(CY'C; form a group of compounds responsible for depletion of ozone layer, For the
first tim= in the history of mankind, the world acted fast to agree to phase them out
cornpicieiv. Alternative fluorocarbons were produced as good substitutes for CFC.

i. What is the source of stratospheric ozone? Briefly deseribe its beneficial role.

il VWite equations to show how CFCs catalyse destruction of ozone. Name two
ohwr species that could catalyse this reaction,

iil. [32ntify the protocol signed.
iv, What problem(s) do you foresee that these fluorocarbons would pose?
(40 marks)
b, i W ile the anthropogenic sources of the pollutants, SO, NO,, CO and Os.
ii. Distinguishing between primary air pollutants and secondary air pollutants, |
tientify them from these pollutants,
(20 marks) -

Source: http:/digital.lib.ou.ac.lk/pgp




i. What is meant by ‘thermal stratification’?

it. Draw a labelled diagram to illustrate siratification of a lake in ile

showing the typical forms of the mmain elements.

i What do you mean by the term ‘Praducivity’ of a water body?

ii. Briefly explain how it is related to water quality.

Describe-the process of eutrophication?

i. What is hard water?

(i) Differentiate between temporary and permanent hardness.

atgnmet,

(20 warks)

(20 marks)

(10 marks)

(iii) ~ Permanent hardness can be rentoved by adding washing soda, Na-CQs |
.10H;0, to the water to precipitate calcium carbonate whicl can then be
removed by filtration. Calculate the mass of washmg soda require.” 1o sofien

1000 litres of hard water containing 250 mg L' Ca?".
(Relative atomjc mass: Na=23, C=12 ,0=16 ,JI=1)

(42 mm'ks)'

List fou1 metal ions that may be present in a waste water systen. Indicide (heir

© sources m industry.

(20 marks)

(1) In a water treatment process filter alum Alx(804)3. 181120 is used a- a

coagulant What does this process/reaction remove from watcr?

(ii) Write equations to show its action during the process

(30 marks)

e http:lldigital.lib.ou.ac.lldpqp




