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DATA ANALYSIS

· Locate your uploaded distillation data
a. 50/50 n-propanol/water (simple and fractional)
b. 50/50 acetone/water (simple and fractional)

· Transfer your data to the provided data tables. Ignore any corrected nD values that maybe included in your provided raw data.

· Using the data in your data tables, construct temperature/volume graphs for each distillation. Put volume on the x-axis and temperature on the y-axis. You can construct 4 separate diagrams or place both simple and fractional curves for each mixture on the same graph.

· Using the data in your data tables, construct mol % vs. nD graphs for each distillation. You will need 4 separate graphs; do not attempt to combine them. Put mol % on the x-axis and nD on the y-axis.

If required by your instructor, upload these graphs for a preliminary assessment before moving on to the analysis.

Data Analysis: (please put all answers on this form)
1. a) Fractional distillation gave better separation as compared to simple distillation. This result is because the glass beads found in the distillation column provide a huge surface area for concentration of the vapor, resulting in the miscible mixture's distillation.

b) T/V graphs

From the graphs, the curve slope is steeper for fractional distillation compared to simple distillation. Besides, the temperature change from the boiling point of one liquid to the other is small. Therefore, separation of the miscible liquid mixtures can easily be achieved using the fractional distillation method than the simple distillation method.
nD graphs
From the graphs, the curve slope is steeper for fractional distillation compared to simple distillation. Besides, the temperature change from the boiling point of one liquid to the other is small. Therefore, separation of the miscible liquid mixtures can easily be achieved using the fractional distillation method than simple distillation method.
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2.a)
	The term azeotrope refers to a mixture made up of two or more liquids whose fractions cannot be changed using a simple distillation method.
Look at the T/V graphs. Identify the ideal solution and the azeotrope and explain your choice based on what you see in the T/V graphs.
b) Acetone and water mixture is an azeotrope since the liquid mixture graph shows a constant temperature at which the solution boils and distills off as one component. Therefore, it isn't easy to separate the components of the mixture using fractional distillation
c)  
Propanol and water mixture is an ideal solution. The mixture graph shows that the mixing volume is zero, and the heat change of the components forming the mixture is zero. 
d.
Yes.

e.
78%
Conclusion

	Fractional distillation refers to the process used to separate miscible liquids with different but close boiling points, for example, ethanol and water mixture. Simple purification is a process used to separate liquids with different boiling points of at least 500 C. This experiment shows that the separation of miscible liquid mixtures is more efficient in fractional distillation than simple distillation. This experiment is shown in the temperature vs. volume curves for the two liquid mixtures.  
[bookmark: page1]EXP. 8 POST–LABORATORY QUESTIONS

1. The table below shows the % compositions of the vapor and liquid phases at equilibrium for solutions of A and B at the indicated temperatures:
[image: ]



















a.



a.93% 

b.30% B?

c A 28% 
   B.72%
d.90%
e.78%
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[bookmark: page2]2.
	Isopropyl with chloroform forms a low boiling azaetrope. It isn't easy to separate a mixture of alcohol and chloroform azaetrope using the distillation method. The difficulty is because an azaetrope has a relative volatility of 1.0. Different methods of distillation, such as extractive distillation, can be used instead. The extractive distillation method is used to help enhance relative volatility that exists in isopropanol and chloroform. 
3. a)
The position of the thermometer bulb is above the side-arm of the concentration head. When the position of the bulb of the temperature indicator is positioned above the side of the arm of the concentration head, it will not be in the path of the vapors. Lower values will be read than the correct value of the temperature.
b.
The thermometer bulb is in the liquid in the round-bottom flask.

c.
When the thermometer's bulb is placed inside the liquid in the flask, only the liquid's temperature is determined as opposed to the vapor temperature. The aim is to determine the vapor; hence the values obtained may be high and false.
3. 
Minimum boiling azeotropes exist as they obey Raoult's law. Assume two liquids with A and B as components. When Raoult's law is obeyed, the components of the mixture loses affinity to each other. As a result, the mixture of liquids develops aversion of the molecules instead of the individual constituents, hence readily moving from the liquid to the vapor phase. Increase in the number of molecules increases the pressure of the vapor. Due to the increment in the number of molecules in the vapor phase, vapor pressure increases, leading to a decrease in the boiling point. These changes can be observed when the boiling point of the mixture is lowered.

4.
The Volume- Temperature graph cannot be drawn because the concentration graph from which the volume of the distilled azaetrope can be obtained is not provided. 














mol % vs nD Fractional Distillation graph for 50:50 WaterAcetone
nD	1.3627	1.3631	1.3654999999999999	1.3563000000000001	1.3364	1.3364	1.3755999999999999	100	100	100	87	11	11	11	nD
mol%
mol % vs nD Simple Distillation graph for 50:50 n-propanolWater
nD	1.3799	2.3796	1.379.1	1.378.1	1.331	1.332	1.3756	57	57	54	58	47	6	6	nD
mol%
mol % vs nD Fractional Distillation graph for 50:50 n-propanolWater
nD	1.378.1	1.377.9	1.378.0	1.377.6	1.350.0	1.334.5	1.334.9	54.8	56.5	56.5	43	5	5	5	nD
mol%
Vapor-liquid phase diagram for solutions A and B at equillibrium.
% A in vapor	100	97	93	85	77	69	60	50	40	25	0	70	75	80	85	90	95	100	105	110	115	120	% A in liquid	100	79	65	55	45	37	28	20	12	6	0	70	75	80	85	90	95	100	105	110	115	120	% Composition
Tmperature (°C)
Simple and Fractional Distillation for 50:50 WaterAcetone  
simple Distillation	0	3	5	10	15	20	25	30	35	40	45	50	55	60	65	51	58	59	60	62	64.5	70.5	98	99	100	102	102	102.5	fractional Distillation	0	3	5	10	15	20	25	30	35	40	45	50	55	60	65	53.5	56.9	58	58	58	60	62.3	100	100	100.5	100.8	101	101	Volume (mL)
Tmperature (°C)  
Simple and Fractional Distillation for 50:50 n-propanol:Water  
simple Distillation	0	3	5	10	15	20	25	30	35	40	45	50	55	60	65	84.9	86	87.2	88	89	89	89	89	89	91.8	101.1	102	104.1	105	fractional Distillation	0	3	5	10	15	20	25	30	35	40	45	50	55	60	65	84	85.3	86	87	88	88	88	88	88	90	102.5	102	105	107	Volume (mL)
Tmperature (°C)  
mol % vs nD Simple Distillation graph for 50:50 WaterAcetone
nD	1.3632	1.3633	1.3621000000000001	1.3638999999999999	1.3580000000000001	1.3362000000000001	1.3369	100	100	100	100	94	11	7	nD
mol%
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