C. Y. Yeung (AL Chemistry)

F7 AL Chemistry (Tutorial 39)

~ suggested solution ~
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1.
(a)
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© @  Explain, with the help of chemical cquations, why 0zone in the suratosphere is
£ important to lifc on earth.
H
= Os protests us from harmful UV radiation which is used up in the following reactions: 1
H by
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sunlight
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040, - G;+0;
) Show, with the help of chemical equations, how the presence of chiorofluorocarbons
(CFCs) can influence the amount of ozone in the stratosphere.
hv
COLE > conFeal
Cl+ 0y = CIO-+0; 1
CIO- + O = Cl-+Cy
The depletion of O; involves a chain reaction v
From every molecule of CCIF. many O, are destroyed. Y%
G What have CFCs been widely used for in the past 7 Suggest a more environmentatly
acceptable chemical 1 replace CFCs. '
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(b)
The bond in O2 is a double bond, while O3 is a resonance hybrid of the following canonical forms:



Therefore, the bond length of in a O3 molecule is longer than a double bond but shorter than a single bond.


(c)
O2 molecule is symmetrical, so it is non-polar and less soluble in water.



O3 molecule has a V-shape, and the vector sum of dipole moments of the O ( O bond is non-zero. Therefore O3 is polar.



The electrostatic attraction between polar O3 and polar H2O molecules is stronger than that between O2 and H2O.

2.
(a)
mass of CO2 in 1m3 = 
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Bz ® O acts as 2 filter () for harmful ultraviolet (3244) radiation from the sun 1
8 (i) In the stratosphere, CECs absorb UV radiation to give *CI 1A
i
- by R .
CF,Cl, — *CF,Cl + *Cl %
The following free radical (chain) reaction (£ 3@ [T ) then occurs and each -Cl 1
nroduced can cause the removal of a large no. of O
cl++ 0, —=ClO-+ 0, %
ClO + 0, — Cl + 20, v
(ifi) O, reacts with unburnt HCs 20d NO; (from automobile exhaust) %
giving rise to the formation of photochemical smog %
or, O, is toxic/has adverse effects on the respiratory system -
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 = 1.44 g


( concentration of CO2 = 1.44(106 g m-3

(b)
(i)
Ozone is formed in photocopying machines and in laser printers by the electric 
discharge of oxygen.







O2 ( O + O

 O + O2 ( O3


(ii)
Ozone can help kill bacteria in the office environment.

3.
(a)
Cl( is a homogeneous catalyst, because O3, O and Cl( are all in gaseous phase.
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H €L+ 0y = ClO-+ 0, i
E
E CIo-+ 0 > CL+0;
i ‘The depletion of O; involves 2 chain reaction v
£ From cvery molecule of CCIF, many O are destroyed. Y
Gil)  What have CFCs boen widely used for in the past ? Suggest a mors envirsnmentaly
acoeptable chemical to replace CFCs.
Use of CFCs : refrigerant / acrosols / solvents ffoaming agents in plastic indusiry/ %
fire extinguisher etc.
Chemicals to replace CFCs : CF;CHF / btans etc. %
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(b)



(c)
The depletion of ozone is a chain reaction. As the Cl( radical is regenerated, one Cl( radical can cause the two reactions, which repeats thousands of times.


(d)
Higher incidence of skin cancer.


(e)
Hydrochlorofluorocarbons (HCFCs)
__________________________________________________________________________
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(i)



(ii)



(iii)


1998 Paper II Q.5 (b)
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