
Paper 2 
Marks 

I. (a) (i) (I) finely divided iron/ iron oxide

(2) It can increase / decrease the rate of a reaction by providing an alternative pathway 2 
that requires lower/ higher activation energy.

(ii) Steam reforming of natural gas
CH4Cg) + H20(g) .:e 3H2(g) + CO(g) OR
CO(g) + H20(g) .:e比(g)+ C02(g)

(iii) The higher temperature is used to speed up the reaction.
Not very high pressure is applied in consideration of mechanical design and safety
concerns.

(iv)• It takes a long time to reach equilibrium that the NHJ(g) is of highest yield to be 
attained. 

• It can increase the total amount ofNHJ(g) produced per unit time.

(b) (i) Methanol is important because it is a 1-carbon compound and acts as a starting material to
make organic compounds with larger carbon numbers. 

(ii) CO(g) + 2比(g)"""鸊OH(g)
Catalyst: Cu / ZnO / A}i03

} Temperature: 200一300 °C any two
Pressure: 50 - I 00 atm

(iii) Direct conversion of methane to methanol with the use of a metal oxide catalyst at high
temperature and atmospheric pressure. The conversion uses a catalytic reagent. OR
Oxidation of methane to methanol by microbial reactions. The oxidation has higher
energy efficiency. OR
Conversion of biomass to syngas/biogas for methanol production. The conversion uses
renewable feed stocks. OR
Carbon dioxide in flue gas can be converted to form methanol. The conversion helps to
reduce the release of carbon dioxide to the atmosphere.

(c) (i) Initial rate is used because the initial concentrations of reactants are known.

(ii)• Compare experiments 2 & 3, [比] remains the same but [NO] is halved, rate is
decreased by a factor of 4. Therefore reaction order with respect to [NO] is two. 

• Compare experiments 1 & 2, [NO] remains the same but [H2] is doubled, rate is also
doubled. Therefore reaction order with respect to [H2] is one.

(iii) rate = k[N0] 2[H2]

2

2
 

With data from experiment 1,
1.20 x 10-6 = k x [2.50 x 10于 X [5.00 X 10汀
:. k = 0.384 d記mor2 s-1
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2. 

晒

(a) (i) (1)

H,N-Q-NH, 

》c-0< OR HO 户OH
I 

。
(2) condensation polymerisation 1 

(ii) (1) HOOC-(CH2)4--COOH

(2) • The hydrogen peroxide used in Reaction (I) is less corrosive / hazardous
when compared with the concentrated nitric acid used in Reaction (2). 

• The by-product比0 produced in the Reaction (I) is less harmful / 1
environmental friendly when compared with the by-product N2 0 produced in
Reaction (2).

• A catalyst is used in Reaction (I) but not in Reaction (2). 1 

(3) Both reactions consume starting materials that possibly obtained from a non- 1 
renewable resource.

(iii)• Kevlar is a much stronger material than nylon-6,6 because the benzene groups in the 1 
Kevlar molecules have a more rigid structure. 

• Aromatic stacking interactions between the benzene groups of adjacent polymer
molecules also contribute to the exceptionally high mechanical strength of Kevlar. 1 

1 Name: vulcamsat1on 1 (b) 0 
Purpose: To make the material strong and elastic 1 
Principle: Sulphur reacts with some of the C=C bonds in the polymer chains, forming S-S 1 

cross-links between the polymer chains. 

11 Brommation reaction occurs to the C=C bonds of the material. 1 （ ． ．） 

The brominated polymer have weaker intramolecular structure of the product leading to I 
change in mechanical property. 

(c) (i) (1)

怎
(2) Number of atoms

1=1+8x- = 2

OR OR 

I 

(ii)• Carbon and chromium /nickel/ manganese 1 
• Size of carbon atom differs from that of iron atom, introducing carbon into iron 1 

makes iron become harder.
• Introducing chromium into iron makes iron become corros10n resistant. I 
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3. (a) (i) hydroxyl group
aldehyde group 

(ii) (1) Test for aldehyde group or ketone group

(2) 2,4-dinitrophenylhydrazine reacts with aldehyde or ketone to give yellow or red
precipitate.

(iii) hydroxyl group

(iv) m/z = 91 suggested the presence ofC叩ion.
m/z = 108 suggested the presence of C7比o+ ion.

(v) 《》_/
OH

OR
《》－謂

(b) (i) Combustion of materials containing chlorine

(ii) Dioxin is carcinogenic / can cause cancer.

(iii) Gas chromatography-mass spectrometry
It can measure more accurately the low level of dioxin than using gravimetric analysis or
volumetric analysis.

晒

(c) (i) AgNOJ(aq) and NH3(aq) 2 

(ii) Step 1: Add excess AgNOJ(aq) to the solution to form AgCl(s) and Agl(s). 1 
Step 2: Filter the mixture, wash with deionised water and dry the residue. 1 
Step 3: Determine the total mass of AgCl(s) and Agl(s) collected. 1 
Step 4: Wash the solid residue with excess ammonia solution to dissolve AgCl(s), filter l 

and dry the residue, and determine the mass of Agl(s) remains. 

(iii)• Subtracting the total mass of AgCl(s) and Agl(s) determined in Step 3 by the mass 1 
of Agl(s) determined in Step 4 to get the mass of AgCl(s). 

• Number of mole of AgCl and Agl can be obtained by dividing their respective mass 1 
by the corresponding molar mass. Mole ratio of Cr(aq) to i-(aq) can then be
determined.
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