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Questions

1 Excess ethyne was reacted with 0.1mol of
hydrogen chloride and 4.1g of the product,
1,1-dichloroethane, were obtained. Calculate the
percentage yield using the equation:

CH, + 2HCL — CHL,

A student hydrolyses 7.5g of ethyl benzoate and
obtains a 71% yield of benzoic acid. Calculate
the actual yield of benzoic acid given that,
theoretically, one mole of the ester (C;H,CO0C,H,)
produces one mole of the acid (C,H,CO0H).
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Questions

3 Calculate the atom economy for the production of
iron in the following reaction.

Fe,0, + 30 — 2Fe + 300,

4 What is the atom economy of the product of a
reaction when there are no by-products?
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ichloroethane can be formed by the reaction of

ethene gas with chlorine gas:
CH, + 0, — CH,

In a reaction, 700g of ethene reacted with 2kg of
chlorine to produce 2.2kg of dichloroethane.
a) Calculate the percentage yield of dichloroethane.
b) Calculate the atom economy for this reaction.

2 Phenylethanol has a smooth rose-like odour and is

used in floral perfumes together with its propanoate
ester.

A CHyCH,0H
X 12CHy
4+ CHyCH,COOH

propancic aad
Mass of one mole:
=79

Figure 13.2

a) Draw a structural formula for ester X.

b) Calculate the atom economy for the formation of
ester X.

<) 3.05tonnes of phenylethanol was refluxed
with 1.48tonnes of propanoic acid. Show, by
calculation, that the phenylethanol s in excess.
(1 tonne — 1000kg)

d) The formation of the propanoate ester gives a
70% yield after refluxing. Calculate the mass of
ester obtained. (Show your working clearly.)

3 In theory, one mole of benzene, CH,, can be
converted to one mole of methylbenzene, CH,CH,,
which in turn can yield one mole of benzoic acid,
C,H.CO0H. Tn an experiment, 0.1mole of benzene
produced 4.6g of methylbenzene which was then
converted to benzoic acid, the percentage yield for
this reaction being 70%. Calculate:

a) the percentage yield for the first reaction
b) the mass of benzoic acid finally obtained

©) the overall percentage yield of benzoic acid based
on the original quantity of benzene.

4 Calcium oxide can be formed by

a) heating calcium with oxygen: Ca + %0, — (a0
b) heating calcium carbonate: CaC0, — Ca0 + €0,
Calculate the atom economy for the production of
calcium oxide in each reaction.

5 Tn the Haber Process nitrogen is reacted with
hydrogen to produce ammona gas.
N, + 3H, — 2NH,
Calculate the mass of ammonia obtained by reacting
2kg of nitrogen with excess hydrogen, assuming a
30% yield of ammonia.

6 Ethanol can be formed by

a) fermentation of glucose:
CH,,0, — 2CH0H + 200,
b) hydration of ethene: CH, + H,0 — CH,0H

Calculate the atom economy for the production of
ethanol in each reaction.

7* Since the 1990s, ibuprofen has been synthesised by
a three-step process. The equation below shows the
final step of the synthesis.

What is the atom economy of this step?

ibuprofen
CH, CHy
H—‘c—cu, H—C—CHy
éu, CH,
Pt
H—C—OH
éu;
CioHig0 CizHigO;
Figure 13.3





