SAMPLE QUESTIONS – module 9001

1. Answer ALL parts

(a) Explain what is meant by a process flowsheet in the context of API production processes. Give a simple sketch to illustrate your answer.














[10 marks]


(b) Distinguish clearly between batch and continuous processes.

























[10 marks]

(c)Explain what is meant by a process support service, process utility or plant service. Give two examples and explain how these services are used in the manufacture of pharmaceuticals.







[20 marks]

(d) Explain how the mass balance is used in pharmaceutical processes.











[10 marks]


2. Answer ALL parts

(a) Explain the methodology used for performing a mass balance on a process.

(b) Paracetamol (mol. wt. – 151) can be produced by a reaction between 4-aminophenol (mol. wt. – 109) and acetic anhydride (mol. wt. – 102). A coproduct is produced. Using the unit cost information given, determine if this route is economical. State any assumptions made. (Unit costs - $/kg: paracetamol – 8.50; 4-aminophenol – 3.00; acetic anhydride – 1.50)

(c) 1000 kg of a slurry from a crystalliser containing 50% by wt of an API, P, 49 % solvent S and 1% impurity I is fed to a centrifuge to give 520 kg of a solid product and a liquor containing solvent S. 98% of solvent S is in the liquor from the initial centrifugation. The solid is then washed with 250 kg solvent W. 96.5 % of W is in the wash solvent stream. 99% of I is removed by washing.

Complete the mass balance and determine the composition of the final solid for drying.



























































































































3. Answer ALL parts

(a) Outline the main aspects/features of the processes used to manufacture APIs.

(b) Explain the importance of separation and purification processes in the manufacture of APIs.
(c ) Explain the key factors to be considered in choosing the separation and purification processes required.

(d) Outline the key characteristics of the pharmachem sector.

(e) Discuss the factors which should be considered in the choice of route for the manufacture of an API.
4. Answer ALL parts

(a) Outline the various forms of energy and explain the significance of these in pharmachem processes.

(b) Discuss the importance of the energy balance and explain how it is carried out in a process.

(c) The vapour of an organic compound A is condensed to a liquid in a condenser. Using the data below calculate the enthalpy lost by the compound A (kW).

Vapour flow A = 100 mol s-1
Temperature of vapour A = 56oC
Latent heat of vapourisation A = 30.2 kJmol -1
Boiling point of A = 56oC
Specific heat A, liquid = 0.123 kJ mol-1 oC-1
Temperature of condensed liquid A = 10 oC

(d) 20 kg s-1 cooling water is used to condense the vapour in part (d). The inlet water temperature to the condenser is 15 oC and the outlet water temperature is 50 oC. Carry out an enthalpy balance on the condenser (enthalpy lost by organic vapour A and enthalpy gained by water) and comment (specific heat water, liquid = 4.190 kJ kg-1oC-1 ).
5. Answer ALL parts

(a) A heat exchanger is used to condense an organic vapour exiting from the reflux column on a batch reactor used for the production of a pharmaceutical compound using cooling water as the cooling medium. Calculate the water consumption rate 

(kg/h) using the following data.

Organic vapour feed rate = 1000 kg/h

Water inlet temperature = 10 deg cent

Water outlet temperature = 50 deg cent

Organic liquid outlet temperature = 15 deg cent

Organic vapour inlet temperature = 80 deg cent

Organic liquid boiling point = 80 deg cent

Latent heat of vapourisation of organic liquid = 1500kJ/kg

Specific heat capacity of water = 4.2 kJ kg-1 K-1
Specific heat capacity of organic liquid = 2.5 kJ kg-1 K-1
State any assumptions made.

(b) Discuss the enthalpy changes which need to be considered in an enthalpy balance on a process.
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