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Protocol:  
 
As described in the lab manual (Dr. R. Venkaterswaran, “Experiment 2: Purifying Chemicals by 

Distillation,” Organic Chemistry Laboratory Manual, 2017 , Experiment 2 pg. 20-26).  

 

Modifications include:  

  

A 50 ml distillation flask was used in replacement to a 100 ml distillation flask.  

 

Recorded the temperature on the thermometer after each 1 mL portion of distillate is collected.  

 

During both distillation, the end point was near 22 ml of distillate instead of 25 ml.  

 

Observations:  

Tables 

 
Table 1.0: Temperature values recorded after the collection of each milliliter of solution. 

Simple Distillation 

Volume (mL) Temperature (°C) 

1 88.7 

2 90.6 

3 91.4 

4 91.9 

5 93.2 

6 94.2 

7 95.7 

8 97.1 

9 97.8 

10 98.5 

11 100.8 

12 103.2 

13 105.9 

14 111.1 

15 112.4 

16 115.4 

17 117.2 

18 117.7 

19 118.1 

20 118.2 



21 117.4 

22 105.5 

 
Table 1.1: Temperature values recorded after the collection of each milliliter of solution. 

Fractional Distillation 

Volume (mL) Temperature (°C) 

1 80.8 

2 81 

3 80.9 

4 81.6 

5 81.7 

6 81.8 

7 82 

8 82.3 

9 83.5 

10 87.1 

11 92.2 

12 96.2 

13 108.4 

14 115.4 

15 117.2 

16 117.7 

17 118.1 

18 118.2 

19 117.3 

20 117.4 

21 117.4 

22 117.2 

 

 

 

 

 

 

 

 

 



 

Graphs: 
Figure 1.0: Temperature of the distilled vapor measured after the collection of each 

milliliter of solution using fractional distillation. 
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Figure 1.1: Temperature of distilled vapor measured after the collection of each milliliter of 

solution using fractional distillation. 

 

 
 

Discussion: 
 

 

Essentially, the focus of the lab was to demonstrate understanding of the two methods of 

distillation, simple and fractional. Figures 1.0 and 1.1 both show the two different forms of 

distillation. The graph for simple distillation projects a separation of the 50:50 mixture in which 

2-propanol, with a boiling point of 82.6 °C, is separated first due to the boiling point of 1-

butanol, 117.7°C. Thus, this indicates a higher concentration of 2-propanol in the receiving flask. 

There is a steady curve on the simple distillation, portraying a gradual increase and a purer result. 

The simple distillation approximately plateaued at 118.1 °C suggesting the end of the distillation. 

However, since the boiling points between 1-butanol and 2-propanol are very close in 

comparison (T < 100 apart), simple distillation is not best suited for the distillation of the given 

mixture. During fractional distillation, the temperature was very slow to rise, although, the 

aluminum foil helped escalate the temperature and speed up the process.  It was very quick to 

start but maintained a relatively low temperature until the aluminum foil was wrapped around.  

 

 Possible sources of error include the lack of aluminum foil from the start of the 

experiment, resulting in inconsistency. The experiment was too slow, and the temperature would 

not rise enough to speed up the process. In the end the aluminum foil was very useful in terms of 

distillation and acted as a smooth insulator for the column. The experiment would have been 

more efficient if there was an increase in the diameter of the fractional column. This is due to the 

method “packing” needing to be adjusted to fit the rate of the distillation, however, just 

increasing the diameter of the column itself would not require any adjustment.  
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Conclusion 
 

From the data collected, the boiling point of the mixture 2-propanol and 1-butanol is 

approximately 117°C. Also, as indicated from the graphs, fractional distillation is still a more 

efficient means of separating the mixture of 2-propanol and 1-butanol.  

 

Questions:  
 

1. Liquid must be flowing back through the fractioning column in order to get adequate 

separation of the components during a fractional distillation. This is because it will meet 

with new hot vapor that is rising in, which it will cause the already condensed vapor to 

reboil. Furthermore, the process will occur continuously until all of the liquid has been 

converted into vapor. Thus, it will eventually lead into a purer substance after the 

distillation is complete.  

2. It is very important to maintain a uniform temperature gradient in a fractioning column 

because temperature is the independent variable in the process and if temperature 

fluctuates the distillation process will not be constant and may lead to outliers such as 

condensation or evaporation of the substances causing the substances to not separate 

accurately. 

3. The boiling point of benzene is observed to be 81°C. By theory it is known that the 

boiling point of a liquid has the same vapor pressure as the atmospheric pressure, thus the 

vapor pressure is 1 atm.  

4. To sum, an increase in atmospheric would evidently result in an overall increase in the 

boiling point of a liquid.  

5. It is important to have the cooling water enter through the bottom of the condenser, 

instead of the top, because it would ensure that the condenser is completely filled with 

water, if not completely filled the vapor may not condense adequately.  

6. Compound A: P= 350mmHG  Compound B: P=150mmHg 

T= 95°C    T= 95°C 

Mol fraction of A = ¾ = 0.75 

Mol fraction of B = ¼ =0.25 

(Raoult’s Law) : PA = (PA partial) (NA) PB = (PB partial)(NB) 

                                 = (350mmHg)(0.75)      = (150mmHg)(0.25) 

           = 262.5mmHg       = 37.5mmHg 

            Thus , vapor pressure = 262.5mmHg + 37.5mmHg 

    = 300mmHg 
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