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(b)#R s A2

SAFE b R ES A fel, 1)+EE+ AR ER RN 2)EER B v, ALK R A AR AR
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S o
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—0  + NH,



10 7% {LEE(AL)

F11H

9/8/2009

fazx! (1) 1A aat IR A A KRR A S o #se H, B A &

MERALE B & B R @

(24 S, VT XA % — BB 48 5k B 12 0 R & 818, B UL R R AR A
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14. Chemical knowledge

Introduction:

--Definition of isomersm : the occurrence of more than one structure for a

given molecular formula.

--the ability of ¢ to catenate and to form stable c-c single bond and multipe

bond can give rise to a number of structuree for a given formula.

Structural isomerism : isomers that differ because their atoms are in a

different order

--different carbon chain

e.g. CH3CH2CH2Cl and CH3CHCICH3

(any example of function isomer)

--different position for the functional group

€.g. CH3CH2CH2CI and CH3CHCICH3

(any example of position isomer)

-- different kind of functional group

€.g. CH3CH2CH2Cl and CH30CH3

(any example of function isomer)

(Stereoisomerism): isomers that differ in the arrangement of atoms/ groups of atom in space
--Geometrical isomer (9M)

1996 ASL 15. # & — B4y tE - CHARMNIEASMBBEE S - E—EBEXEHEAARR T
s BARKELSMOEN, ARBEGIES M EERE - (15 %)

15. Chemical knowledge

A. Occurrence of carbon in nature(Any THREE of the following + claboration)

- As elemental carbon : diamond ,graphite and in coals andanthracite

-as CO2 : from respiration ,decomposition of living organism, burning offuel

-in minerals such as malachite (basic copper carbonate). magnesite(magnesium carbonate) and
calcite calcium (carbonate)

-in living organisms as proteins, carbohydrates, fats and oils

-in crude oil : mainly as hydrocarbons.

B. Ability of C to form a large no. of compounds(any THREE of the following )

-the ability to catenate: C forms strong covalent bond with itself

-the ability to form single and multiple bond

-combination with other elements (such as N, O,Cl)to give functional groups with different
properties.

-electronegativity of C is not too low or too high resulting in weak polarity in C-X bonds. (X is
another element). Thus not easily attackedby polar substances.

C. Importance of carton compounds (any THREE of the following )

-carbon dioxide in photosynthesis/keeping the surface of the earthwarm

-lime stone : for making building material such as cement and concrete

-crude oil : for the production of fuels and petrochemicals including plastics , fertilizers,

drugs ,pesticides , detergents, dyes ,cosmetics, etc

-in living organisms : carbohydrates as source of energy, proteins for body building , vitamins for
growth and repair. (9M)

1997 ASL
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15. Chemical Knowledge

A uses of haloakanes

(any Four of the following used .For each use , 1/2 marks for stating the use ;1/2 marks for the
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property/properties on which the use is based ; 1/2 marks for an appropriate example)
--Solvent : haloalkanes can dissolve most organic compounds e.g. CHCIs and CCl4 used
as solvent in laboratory ; CH3CCls as thinner etc.

--Fire extinguisher :flammability decrease in no.of halogen atoms/high vapour density
can blanket fire/electrical insulator e.g. BTM & BCF for putting out electric fires
--Aerosol propellants :high vapour pressure/low b.p.e.g. CFCs.

--Refrigerant : low toxicity /high latent heat of vaporization e.g. Freons

--Synthetic regent : haloalkanes readily undergo substitution / elimination to give
alcohols alkenes ,nitriles etc. + example

--Organochlorine pesticide : kills insects by destroying their central nervous system e.g.
DDT

B. Environmental problems associated with banned haloalkanes

Ozone depletion

--Ozone in the stratosphere :can reduce the amount of harmful UV radiation reaching
the ground (amount of Osis quite steady)

--Discussion of how CFCs can affect the amount of ozone in the stratosphere : the
mechanism ;every molecule of CFCs can destroy thousand of Os molecules

--The environmental problems: reduce crop yield/high incidence of skin cancer
Organochlorine insecticides e.g. DDT /lindane

--toxic to cold-blooded creatures such as fishes; interfere with the calcium metabolism
in birds/fat-soluble , accummulates up a food chain to a lethal level

--non-selective, causes disturbance to nature’s ecological balance

Global warming

--CFCs can efficiently trap IR radiation reradiated from the earth causing global
warming

--effect of global warming : air circulation and rainfall patterns may change/melting of
polar ice caps/ecosystems may be disrupted

15, TR TR e S BOREMA - MR LR 4, B BT H &AM PRS- (15 %)
15. Chemical Knowledge

A Environmental problems caused

(Maximum 1 1/2 marks for each pollution problem + some elaboration ;11/2 marks should only

be awarded to very good anwers)

--greenhouse effect: emission of CO2 produced by combustion of coal cause global warming
--air-borne particles : cause damage to respiratory system/combination of N2 &02 to from Nox
--industrial smog : a mixture of fly ash ,soot ,S02 and volatile organic compounds (VOC);
reduces visibility/toxic

--thermal pollution : discharge of hot water from cooling system into rivers/seas, causes a
decrease in DO in water

--solid waste : solid residue from the burning of coal(Also accept photochemical smog)

B. Measures to reduce the environmental problems

(Any 3 of the following )

--installation of electrostatic precipitator to reduce the amount of suspended particles emitted
--installation of scrubbers (flue gas desulphurization system): wash flue gas with alkaline
solution to remove SO2/Nox

--landfill : bury solid waste

--limitation of s content in fuels (9M)

1999 ASL
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structure of ethene, C=C as an electron-rich centre (max.1)
catalylic hydrogenation (max. 1)
NiPVPd
CH,=CH, + H, —— CH,CH,
electrophilic additions (max. 3)

. Addition of halogen (e.g. Br,) in appropriate solvent
CH,=CH, + Br, — CH,BrCH,Br

. Addition of HBr (or other hydrogen halides)
CH,=CH, + HBr - CH,CH.Br

 Mechanism : electrophilic addition

NN GL @
CH,=CH, + H-Br — CH,CH, +:Br
i

CH,CH,Br
Hydration of ethene {(max. 1)
catalytic hydration using a supported H,PO, catalyst
(1) c.H,S0,
(Also award mark for CH,CH; ————— CH,CH,0H)
(2) H,0
Glycol formation {max. 1)
neutral MnQ,”
CH,=CH, ———— CH,(OH)CH,(OH)
(test for unsaturation)

Polymerization (max. 1)
peroxide
nCH,=CH; ——————— — ( CH,CH,-)~,
(Also accept the use of Zieglar Natta catalyst.)



