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INSTRUCTIONS TO CANDIDATES 

This assessment consists of two tasks 

Do not write on the question paper. 

A separate plain paper will be provided. 

Return this paper to assessor at the end of assessment 

 

 

 

 

This paper consists of SIX (6) printed pages 

Candidates should check the question paper to ascertain that all 

pages are printed as indicated and that no questions are missing 
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1. You are required to perform the following tasks 

Task 1:  Auditing bottoms of distillation columns 

Task 2:  Determine the capacity of a small centrifugal pump 

2. You have been provided with the following resources for the practical tasks:  

a) Task 1: Apparatus and Reagents 

 3 liquid samples 

 Sample A (100 ml) 

 Sample B (100 ml) 

 Sample C (100 ml) 

 Specific gravity bottle 25 ml 

 Analytical balance 

 pH meter 

 Thermometer 

 Plain papers 

 Tissue paper/cotton waste 

b) Task 2: Apparatus and 

 0.5 HP pump with suc harge valves 

 Two tanks (for the su  for the discharge side) 

 PPR pipes 

 Clips for fastening PPR pipes onto the suction and discharge  

 Stop watch 

 Calibrated jug 

 Screw driver 

c) PPE’s 

 Latex single use gloves 
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PROCEDURE 

Task 1:  Auditing bottoms of distillation columns 

The given samples are typical of those obtained from the bottoms of 3 distillery columns of 

plant ABC during normal operation. The conformance standard is: the bottoms should: 

 Contain less than 5% alcohol concentration;  

 Have pH value of between 6.5 and 7.5 

 

a) Take the pH readings of the three samples and record the values in TABLE 1 

b) Take the temperature readings of the three samples and record in TABLE 1 

c) Weigh the specific gravity bottle accurately. Fill the bottle with 25 ml of the first 

sample solution, insert the stopper, remove the spill-over solution with a tissue paper 

and weigh. Transfer the solution back to the volumetric flask, clean and fill the bottle 

with distilled water and weigh as done for the sample. 

Calculate the specific gravity of the sample distillate and read the alcohol percentage 

from table of specific gravity vs. alcohol % by volume.  

Weight of empty specific g  = W1 =  ………………. g 

Weight of bottle with sam  W2 =  ………………. g 

Weight of bottle with distil W3 =  ………………. g 

Calculate specific gravity using 

𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑔𝑟𝑎𝑣𝑖𝑡𝑦 =
𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒

𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑑𝑖𝑠𝑡𝑖𝑙𝑙𝑒𝑑 𝑤𝑎𝑡𝑒𝑟
 

d) Repeat the procedure in (a) for samples B and C 

e) Read the alcohol concentrations from the table given in the appendix using the 

temperature and specific gravity values calculated 

f) Record the values obtained in TABLE 1 

              Table 1 

Sample weight pH Specific 

gravity 

Alcohol 

concentration 

A  

 

   

B  

 

   

C  
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g) State the sample that conforms to the standard given 

…………………………………………………………………………… 

h) Discard the used samples properly 

TASK 2: Determine the capacity of a small centrifugal pump 

You are provided with the following pump and tank setup in Figure 1: 

 

a) Fill the suction side tank to  
3

4
  full capacity 

b) Carefully prime the pump following the correct procedure 

c) Switch on the pump 

d) Slowly open the discharge valve as the stop watch is started  

e) Run the pump for 10 seconds, collecting the water into the discharge tank 

f) Switch off the pump following the correct procedure 

g) Drain the tank, and measure the volume of water pumped into the discharge tank 

and record in the table. 

h) Refill the suction tank to  
3

4
  full capacity 

i) Repeat the procedure and run the pump for 20 seconds 

j) Measure the volume of water pumped into the discharge tank and record in the 

table 

k) Calculate the capacity of the pump in litres per minute 
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Discharge 

volume (litres) 

Time (seconds) Capacity 

(litres/min) 

1 

 

  

2 

 

  

 

l) Clean and rearrange your work area 
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APPENDIX. 
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