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INSTRUCTIONS TO CANDIDATE:  

Do not write on the question paper 

DO NOT switch ON power without assessor’s permission 

Record the required values in the tables provided 

Return the question paper to the assessor at the end of practical. 

 

Appendix: Physical and Chemical Data of Alcohol-Water Solution. 

 

                       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 task 

Task 1: Conduct a batch distillation process 

2. You are provided with the following resources to perform the task: 

a) Apparatus 

i) 1000 mL Distilling flask with rubber stopper 

ii) Thermometer 

iii) Condenser 

iv) Copper tubing 

v) Latex tubing 

vi) Gas stove 

vii) Iron stand 

viii) Graduated plastic collection bottles, 40 ml 

ix) Analytical balance 

x) Specific gravity bottle 25 ml 

xi) Tissue papers 

xii) Volumetric flasks 50 ml 

xiii) Graph paper 

xiv) Plain papers 

xv) Erasable mark pen 

xvi) 50 mL measuring cylinder 

xvii) A cool water bath 

b) Reagents 

i) Distilled water 

ii) 600 ml of 10% alcohol solution 

PROCEDURE 

1. Measurement of parameters of the initial sample 

a) Check every material according to the list, apparatus and equipment and set them aside 

b) Put 40 ml of the initial sample into the measuring cylinder 

c) Measure the temperature of the solution. Record the value in the table  
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d) Weigh the specific gravity bottle accurately. Fill the bottle with 25 ml of the 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 specific 

gravity bottle with distilled water and weigh as done for the sample. Calculate the 

specific gravity of the initial sample and read the alcohol percentage from table of 

specific gravity vs. alcohol % by volume.  

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

Weight of bottle with sample solution = W2 = …………………. g 

Weight of bottle with distilled water = W3 = …..………………. g 

Calculate specific gravity using 

𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑔𝑟𝑎𝑣𝑖𝑡𝑦 =
𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒

𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑑𝑖𝑠𝑡𝑖𝑙𝑙𝑒𝑑 𝑤𝑎𝑡𝑒𝑟
 

 

sample Volume 

(ml) / 

mass (g) 

Temperature 

of sample  

℃ 

 

distillate is 

collected  

Specific 

gravity 

alcohol % 

concentration 

Mass 

fraction of 

ethanol 

(calculated) 

Initial 

sample 

      

 

1st 

distillate 

      

 

2nd 

distillate 

      

 

3rd 

distillate 

      

 

 

Final 

flask 

mixture 
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e) Once the specific gravity and temperature have been determined, the solution may be  

discarded 

2.  Batch Distillation of the Sample 

a)   Add 500 ml of the initial sample solution to the 1000 ml distilling flask. 

b) Set up the distillation apparatus correctly  

c) Turn the gas stove setting to medium-high and leave it at this setting to allow the solution 

to boil 

d) Once the solution begins to boil, place the collection bottle under the pipe to start 

collecting distillate. Throughout the experiment, ensure that the boil is gentle.  

e) After the first bottle has collected 40 ml of distillate, quickly replace it with an empty 

one.  

f) Cover and label the bottle containing the first distillate sample as 1st sample. Record the 

temperature of the vapor phase above the boiling solution.  

g) Determine the mass of the first distillate sample after cooling in to about 40 degrees 

Celsius. Calculate the specific gravity of the first distillate.  

h) Use the specific gravity value o d the alcohol concentration from the data 

table provided 

i) Record your values in the table a

j) Discard distillate sample 1 from  gravity bottle and rinse it with distilled 

water.  

k) Repeat the procedure by collecting the second and third distillate sample.  

l) Once you are close to collecting 40 ml of the third distillate, turn the gas stove off and 

carefully remove the flask from the top of the gas stove.  

m) Leave the distillate collection bottle for about 5 minutes until the mixture in the flask has 

stopped boiling.  

n) After the third distillate collection bottle has been removed, the flask can be removed 

from the clamp, and the stopper/tubing apparatus can be detached.  

o) Ensure that the distillation flask is covered while it is cooling.  

p) Once the solution in the flask has cooled to below 40°C, determine the mass of the 

solution that remains in the flask. Calculate its specific gravity of the solution remaining 

in the flask using the same method you used for the initial solution.  

q) For each of your samples, use the specific gravity, temperature and Table of the Densities 

of ethyl alcohol (C2H5OH in water) to determine the mass percentage of ethanol in each 

sample. You may need to use bilinear interpolation to calculate these values. 
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Calculate the mass fraction of alcohol using  

 

𝑥 =
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 × 𝑎𝑙𝑐𝑜ℎ𝑜𝑙 % × 𝑑𝑒𝑛𝑠𝑖𝑡𝑦

𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒
 

 

i) Plot a graph of alcohol mass fraction against temperature. 

 

Comment on the concentrations of your samples 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

………………………………………………………………………. 

State one way the experiment can be 

improved…………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

………………………… 

ii) Maintain housekeeping of your work area after the experiment 
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APPENDIX: Physical and Chemical Data of Alcohol-Water Solution. 

   

                                            

                                                THIS IS THE LAST PRINTED PAGE 
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