Lab #2 
Simple and Fractional Distillation 
Stephanie Wiafe 7240274 
Week 1
February 4th 2015
Introduction 
The purpose of this experiment was to separate a mixture of 50:50 2-proanol and 1-butanol through fractional and simple distillation. The components were separated based upon their boiling points. This equation from Raoult’s law PTotal= PANA+ PBNB was used to calculate vapor pressure. 

Procedure 
In this lab, simple and fractional distillation were used to separate a mixture of 50:50 2-propanol and 1-butanol. The full procedure for this experiment can be found in the Department of Chemistry, “CHM 1321 Organic Chemistry Laboratory”. Lab handbook. University of Ottawa. Ottawa. June 2013. Print. Pg. 24-25. 
Deviations to the procedure in the lab manual include:
· Half the students performed the fractional distillation and the other half performed simple distillation. Data was then shared between students. 
· 2-3 distillations took place simultaneously in the fume hoods. 
· Aluminum foil was added to the fractioning column in the fractional distillation.
· Fractional distillation was performed until 38 mL of mixture was collected in the graduated cylinder. 

Observations 
· The mixture of 50:50 2-propanol and 1-butanol was a clear colorless transparent liquid.
· Simple distillation resulted in the mixture boiling and condensing in the graduated cylinder much quicker than fractional distillation.

Results 

Simple Distillation

	Temperature (degrees Celsius)
	Volume (mL)

	2
	88.5

	4
	90.8

	6
	91.2

	8
	91.8

	10
	92.5

	12
	93.3

	14
	94.2

	16
	95.2

	18
	96.2

	20
	97.2

	22
	98.3

	24
	99.4

	26
	101.2

	28
	102.9

	30
	104.7

	32
	107.5

	34
	109.1

	36
	111.0

	38
	112.8

	40
	114.5

	42
	116.2

	44
	116.9

	46
	117.5

	48
	117.9

	50
	119.4




               







Fractional Distillation

	Temperature (degrees Celsius)
	Volume (mL)

	2
	88.5

	4
	90.8

	6
	91.2

	8
	91.8

	10
	92.5

	12
	93.3

	14
	94.2

	16
	95.2

	18
	96.2

	20
	97.2

	22
	98.3

	24
	99.4

	26
	101.2

	28
	102.9

	30
	104.7

	32
	107.5

	34
	109.1

	36
	111.0

	38
	112.8

	40
	114.5

	42
	116.2

	44
	116.9

	46
	117.5

	48
	117.9

	50
	119.4





Discussion

In the simple distillation, the mixture was brought to a boil and vapor was produced. The vapor’s temperature was recorded as it travelled through the distillation head and through the condenser. In the condenser, cold water flowed in through the bottom attachment and out through the top attachment ensuring that every part of the condenser was filled with cold water. As the vapor passes through the condenser, it cools and condenses back into its liquid form and falls into the graduated cylinder where it was measured and recorded. As the temperature increased, more of 1-butanol vapor was given off as it has a greater boiling point compared to 2-propanol. From the graph presented in the results sections, it can be observed that there is a large fraction in which the vapor was a mixture of both 2-propanol and 1-butanol.  It is clear from the graph that we can only assume that at 88.5 degrees Celsius, the vapor was close to purely 2-propanol and at 119.5 degrees Celsius it was close to purely 1-butanol. Due to the uncertainty in results, simple distillation was not an efficient way of separating this mixture.

Fractional distillation proved to be a more efficient way of separating the mixture in this experiment. As the mixture was heated, vapor from the mixture was given off and rose into the fractioning column. In order to properly separate 2-propanol from 1-butanol, there is a gradual decrease in temperature in the fractioning column causing the vapor from 1-butanol to condense back down to the round bottom glass wear and thereby preventing it from entering the condenser and the graduated cylinder. The fractioning column was insulated with aluminum foil to maintain this gradual decrease in temperature as the column rises. This gradual change in temperature is beneficial to the results obtained from this distillation. The graph seen in the results section shows that 2-propanol was boiled off at a fairly steady temperature of 85-90 degrees Celsius. A sudden peak in the graph occurs at about 25 mL where all of 2-propanol has been condensed down to the graduated cylinder, and the vapor being produced is purely 1-butanol.  The results obtained from the fractional distillation were much more clear compared to those from the simple distillation. For this reason, simple distillation should be used where there is a large distance between boiling points in the components of a mixture, or when trying to separate liquid from a solid in a mixture. Fractional distillation should be used when components in a mixture’s boiling points are close together since it is more precise. 

Sources of error in this lab can be attributed to the potential loss of vapor during the experiment anywhere between attachments, which would result in the final volume collected in the graduated cylinder to be less than the initial volume. The sudden drop in temperature creates another potential source of error moving up the fractional column causing flooding to occur. 
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Questions 

1) You must have liquid flowing back in the fractioning column in order to get a proper separation of components because this means that the fractioning column is working efficiently and that there is a gradual change in temperature, which is causing the compound with the higher boiling point to condense back down. This gradual change in temperature will prevent flooding – when all the vapor turns to liquid in the fractioning column – which prevents the mixture from separating. 
2) A uniform temperature gradient is important because if there is a sudden drop in temperature then all the vapor will condense and fall back down, preventing any of it from entering the condenser. 
3) Atmospheric pressure.
4) An increase in atmospheric pressure results in an increase in the boiling point. 
5) It is important to have cool water enter the bottom of the condenser because when it enters the condenser, gravity pulls some of it down while the rest shoots up and covers the rest of the condenser, ensuring that the entire condenser is covered. If it were to enter though the top, there would be a portion of at the top of the condenser that would not be filled with water since gravity would be pulling most of the water down. 
6) PTotal= PANA+ PBNB
         = (350 mm Hg) (0.75) + (150 mm Hg) (0.25) 
                      = 300 mm Hg 
	Therefore the vapor pressure is 300 mm Hg. 
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