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1(a). What are the products of the transesterification of vegetable oil by methanol in

the presence of sodium hydroxide as a catalyst?

[3]
(c) Give three disadvantages of using alkaline catalysts in the transesterification in
1a above.

[6]
2. If you had to choose between usin

polypropylene (a plastic) as packa
two reasons for your choice.

g cellophane (a cellulose product) or
ging material, which one would you choose? Give

[4]

3(a). State two reasons why carbon formation during the conversion of natura| gas to
Syngas is undesirable.

[4]
(

b) Give two reactions that form carbon as one of the products in the generation of
Syngas from natura| gas.



(b) Explain why iron catalysts (instead of cobalt catalysts) are better suited for the
Fischer-Tropsch process when coal-derived syngas is used. [4]

countries have banned itg use.

(a) Give the full name of MTBE [1]
(b) Give the molecular formula of MTBE [1]
(c) Why was the use of MTBE discontinued In some countries? [2]

[6]

8(a). Explain how polymerization occurs through the step growth mechanism. [3]
(b) Explain how long chains of polyethene form through radical polymerization. [3]
(c) What is backbiting? [3]

(d) How can the formation of extremely long chains of polyethene be prevented?
[4]
9(a). The pH in the production of Baker's yeast is adjusted at three different stages of

the process. What are the reasons for the adjustments? [6]

(b) The production of high fructose corn SYrup requires the addition of meta| ions such

as magnesium salts. What are the reasons for this addition? [4]
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1(a). Fatty acid methyl esters and glycerol
(b) Water hydrolyses the triglycerides leading to the formation of fatty acids that react
with the sodium hydroxide to form soap.
(c) The process is energy intensive,

recovery of the glycerol by-product is difficult,

and itis biodegradable.

If the choice is polypropylene, the reasons must be because jt is cheaper, it does not
turn yellow with use, it is inert, and is recyclable,

3(a). Carbon poisons catalysts and its accumulation on refinery tubes leads to
blockages

(B)CHs=C+ 215
2CO0=C+C0,
(c)C+H0=CO + Hz with excess steam
2C+02:22C0 OR C+0:= CO2 depending on O, supply
C+2Hz2= CHqy
4(a). Gasification gives high energy efficiency for the coa| burnt,
Has low environmental impact,
Has the ability to produce electricity as well as synthetic fuels, chemicals and
marketable by-products such as sulphur.

(b) CCS leads to increased capital costs



Energy efficiency is lower with CCs,
Electricity costs are higher due to the two reasons above
5(a). n CO + (2n + 1) H,— cn Hant2 + n H0
N CO+ 21 Hs CnHzn + n H,0
nCO+2nH, -, H(CH2),OH + (n=1)H20

(b) Coal-derived Syngas has a [ow H2/CO ratio. Iron catalysts promote the water-gas
shift reaction, CO + H,0 = CO2 + H, , thus Increasing the proportion of Hz ang

6(a). Methyi tert-buty| ether

(b) (CH;);cOCH,

containing molecules often result in Smokeless combustion for fuels like diesel,
resulting in less pollution.

When less oxygen is fémoved, less mass js lost.
(b) Butanol better tolerates water contamination,
Itis less corrosive than ethanol,

It has a higher energy content,

ANY 3 OF THE ABOVE.



the growth of the yeast cells.
The pH is then increased to 5 to prevent strong colouring of the yeast.

(b) Metal ions facilitate the catalytic activity of glucose isomerase that is used to
convert glucose to fructose,

The salts are also used to adjust the pH.



