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SIMPLE DISTILLATION AND FRACTIONAL DISTILLATION 
 
Part A.  Simple Distillation of a Mixture (First Day) 
 
Using the experimental set-up shown on p. 168, Fig. 20.1 of the Survival Manual, set up a 
distillation apparatus using a 50 mL round-bottom flask as the distilling flask and a small 
graduated cylinder as the receiving flask. It is recommended you use the narrow bore condenser. 
Be sure to use stopcock grease on all joints. Use a heating mantle as your heat source. Place 30 
mL of the 50/50 mixture of ethanol and water in the 50 mL round bottom and add one or two 
boiling chips. Be sure your adapter is clamped and that the thermometer is in the correct position. 
Begin heating at full power and record the initial boiling point of your distillate (when the first 
few drops begin to distill). Continue the distillation and record the temperature after each 2 mL 
of distillate are obtained. When the observed temperature reaches 82 °C, pour the contents of the 
graduated cylinder into a container labeled "Fraction 1" and return the graduated cylinder to the 
distillation. Continue collecting distillate and recording the temperature every 2 mL. When the 
temperature reaches 98 °C, pour the contents of the graduated cylinder into a container labeled 
"Fraction 2", and again return the graduated cylinder to the distillation. Continue the distillation, 
recording the temperature every 2 mL until the distillation flask is almost dry. DO NOT 
DISTILL TO DRYNESS! Remove the heating mantle from the distillation apparatus and allow 
the equipment to cool. Be sure to record the volume for each fraction, including the final 
"Fraction 3".  
 
COMBUSTION TESTS: Using wood splints and working in the hood, test the flammability of 
your fractions by first immersing one end of a splint in the fraction and then placing the splint 
into the flame. Observe the ease with which the splint ignites. Record your results and be sure to 
comment on the significance of these results in your conclusion. It is highly recommended you 
also test the initial 50/50 mixture so you can make valid comparisons. 
 
Part B.  Fractional Distillation of a Mixture (Second Day) 
 
 Repeat the ethanol-water distillation using a Vigreux fractionating column set up like Fig. 
20.10, p. 183 of the Survival Manual. Obtain this column from the instructor and wrap the 
column 4-5 times with a paper towel and secure the wrap with tape. This will lessen heat loss. 
Again set up the apparatus using a 50 mL round-bottom as the distilling flask and a small 
graduated cylinder as the receiving flask. Be sure the equipment is dry before beginning this 
distillation. Conduct your distillation as above, taking Fractions 1,2 and 3 at the same 
temperatures as in Part A. Your goal is to get as large a sample of relatively pure ethanol and 
relatively pure water as possible. Be sure to record the temperature after each 2 mL of distillate 
are obtained. Record the total volume of each fraction. You can stop Fraction 3 after  
4 mL have been collected. This will give two data points. When the distillation is complete, carry 
out the combustion tests on the fractions and record the results. 
 
          (continued on back) 
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DATA HANDLING 
 
 Outside the laboratory period you should make a single graph that displays a plot of the 
temperature versus volume of distillate for each distillation. Disregard the different fractions in 
preparing this graph; use the total volume distilled at the time a temperature reading was 
recorded. Distinguish between the two curves by using two different color inks and be sure to 
label each curve and title the graph. Plot temperature on the vertical axis and volume of the 
horizontal. There is no need to start the temperature axis at a value below the initial boiling 
temperature. See example axes shown below. 
 
CONCLUSION 
 
 In the conclusion section, be sure to compare simple distillation to fractional distillation. 
Use your data to prove which one of these distillations is more effective at separating the ethanol 
water mixtures. How does this affect fraction size? Thus, the conclusion should include 
comparisons of fraction size, flame test data, and a rate of rise in temperature and any other 
information that may be pertinent. Does the ethanol/water mixture possess any special properties 
that impact this experiment? 
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This Figure approximates the set-up for Fractional Distillation. Instructor will discuss. 
          (continued) 
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QUESTIONS 
 
1) How must the boiling points of two liquids compare if you hope to achieve good 
separation of these liquids from a two-liquid mixture using SIMPLE distillation. 
 
2) Explain why the boiling temperature of a two-component mixture rises slowly 
throughout a simple distillation when boiling point differences are not large. Discuss the 
vapor liquid transitions that occur during this process. 
 
3) Construct an approximate boiling point composition diagram for a benzene-methanol 
system (see "template" below). This mixture shows azeotropic behavior. You will need 
the following data: 
 
 BP pure benzene    80 °C 
 BP pure methanol  65 °C 
 BP azeotrope  58.3 °C 
 Composition azeotrope: 39.5% methanol / 60.5% benzene 
 
 

100% benzene 100% methanol

Temp (C)Temp (C)

 
 
Rewrite the sentences below and insert the answers in the blanks. Use your diagram to 
help you. 
 
This is a ___________ boiling point azeotrope (choose from "maximum" or "minimum"). 
 
For 90% benzene/ 10% methanol, ____________ distills first at a temp of _____ °C, 
then ____________ distills at a temp of ____°C. 
 
For 90% methanol/ 10% benzene, ____________ distills first at a temp of _____ °C, 
then ____________ distills at a temp of ____°C. 
         (continued on other side) 
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4) Construct an approximate boiling point composition diagram for an acetone-
chloroform system (see "template" below). This mixture shows azeotropic behavior. You 
will need the following data: 
 
 BP pure acetone   56 °C 
 BP pure chloroform   61 °C 
 BP azeotrope    64.7 °C 
 Composition azeotrope:  20% acetone / 80% chloroform 
 

100% chloroform 100% acetone

Temp (C)Temp (C)

 
 
Rewrite the sentences below and insert the answers in the blanks. Use your diagram to 
help you. 
 
This is a ___________ boiling point azeotrope (choose from "maximum" or "minimum"). 
 
For 90% acetone/ 10% chloroform, ____________ distills first at a temp of _____ °C, 
then ____________ distills at a temp of ____°C. 
 
For 90% chloroform/ 10% acetone, ____________ distills first at a temp of _____ °C, 
then ____________ distills at a temp of ____°C. 
 
 
 
 

 
ETHANOL 

 


