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QUESTION 1 [15 marks]

1000 kg of 8% by wt. sodium hydroxide (NaOH) solution is required. 20% sodium hydroxide
solution in water and pure water are available. How much of each is required?

QUESTION 2= [20 marks]

2 moles of benzene and 3 moles of chlorine react to give 1.8 moles of monochlorobenzene
and 0.1 moles dichlorobenzene. The reactions are as follows

CiH, +Cl, » C;HCl + HCI (1) Desired reaction
C.H, +2Cl, > C,H,Cl, + 2HCI (2)

Determine the following:

% Excess Chlorine
Degree of completion
Conversion of benzene

Yield

1
2
3
4. Conversion of chlorine
5
6. Selectivity

QUESTION 3 [35 marks]

Water flows through the system shown in the diagram at a rate of 20 L/min. Estimate the
pressure required at point 1 if friction losses are negligible.
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QUESTION 4 [30 marks]

The vapour pressure of benzene is measured at two temperatures with the following
results:

T, =7.6°C p; = 40mmHg
1y :"15.4°C" = p,=60mmHg s e

Calculate the latent heat of vaporization and the parameter B in the Clausius-Clapeyron
equation (stated below) and then estimate p* at 42.2°C using this equation.

Inp* = &ﬁ”+5
=T e

Where

B —is a constant which varies from substance to another.

END OF PAPER
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