[bookmark: _GoBack]Procedure: 
Refer to laboratory manual pages 20 to 27

Observations:
The 50:50 mixture of 2-propanol and 1-butanol was a clear substance and had a strong odour and visual fumes.  As the distillation process began, the condenser became cloudy and very cold from the water.  As the process continued, the drops from the condenser were small and slow and also a clear substance.  It was observed that it took a great amount of time for the drops to begin for both distillations, more so for the fractional distillation. No colour change of the  mixture was observed. 

[bookmark: OLE_LINK1]Table 1: The Temperature in degrees Celsius as a mixture of 2-propanol and 1-butanol is being distilled using the Simple Distillation Technique
	Total mL in beaker
	Temperature (°C)

	1.0
	87.0

	2.0
	88.1

	3.0
	88.9

	4.0
	89.6

	5.0
	90.5

	6.0
	91.9

	7.0
	92.9

	8.0
	94.2

	9.0
	96.2

	10.0
	98.1

	11.0
	100.3

	12.0
	103.4

	13.0
	108.1

	14.0
	111.1

	15.0
	114.8

	16.0
	116.3

	17.0
	117.1

	18.0
	117.5

	19.0
	117.7

	20.0
	117.8

	21.0
	117.7

	22.0
	110.7










Table 2: The Temperature in degrees Celsius as a mixture of 2-propanol and 1-butanol is being distilled using the Fractional Distillation Technique
	Total mL in beaker
	Temperature (°C)

	1.0
	82.0

	2.0
	82.3

	3.0
	82.9

	4.0
	83.3

	5.0
	83.7

	6.0
	84.0

	7.0
	84.4

	8.0
	84.9

	9.0
	85.3

	10.0
	86.3

	11.0
	89.0

	12.0
	92.2

	13.0
	98.1

	14.0
	113.1

	15.0
	117.1

	16.0
	117.4

	17.0
	117.7

	18.0
	117.7

	19.0
	117.8

	20.0
	117.8

	21.0
	117.8

	22.0
	117.8

	23.0
	111.7
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Discussion: 
	This experiment required very particular equipment in a very particular set-up.  This experiment also required lots of patience and time.  The same apparatus was used for both the simple distillation and fractional distillation, except for one particular part.  The fractional method used a fractionating column.  This fractionating column is said to enhance the condensation and vaporization cycles because of the surface area of the column.  This results in a better separation which is further explained below.  Other important equipment that were used were the thermometer, the distillation head, the condenser, the distilling flask and the receiving flask. Clamps and clips were used to secure the apparatus in the fume hood. A mantle was also used. The distillation techniques were not as difficult as the thin layer chromatography technique for instance, however it required much more time and precision. The starting mixture was a 50:50 of 2-propanol and 1-butanol. 2-propanol has a boiling point of 82.6°C and 1-butanol has a boiling point of 117.7°C, together they made a colourless, odorous mixture. 
	The results from the simple distillation method resulted in a very linear graphical representation. So, the temperature seemed to gradually increase at a relatively constant rate.  Towards the end of the distillation process, there was a significant drop in temperature, going from 117.8°C to 111.7°C.  There is a slight increase in the slope of the graph at around 98.1°C to about 114.8°C.  It can be observed from the graph that there was not a large range in temperature, and the slope is not very large.  These characteristics are common for simple distillation processes because the efficiency is not as high as fractional for example.  The boiling point of 2-proponal is 82.6°C and the boiling point of 1-butanol is 117.7°C, so the graph is not as accurate as should be.  For instance, the graph shows that the first millilitre of distillate was recorded at 87.0°C, but theoretically it should have been closer to 82.6°C because that is the boiling point of 2-propanol. Also, it was expected that the 1-butanol would start vaporize at around 117.7°C, however according to our results this started at around 114.8°C.  The expected results were that the 2-propanol would begin to distill around its boiling point, 82.6°C, rather than 87.0°C. It was also expected that the curve would start to level off at around 117.7°C rather than 114.8°C.  However, the overall shape and the gradual slope of the graph was expected.
	The results from the fractional distillation method were much different from the simple distillation method.  The graph depicts that the distillate began being collected at 82.0°C, and gradually increased until 89.0°C, then the slope drastically increased and levelled off at 117.1°C. There was a slight decrease at 23.0mL of distillate when the temperature dropped from 117.8°C to 111.7°C. This method of distillation is much more efficient than the simple distillation.  For instance, the sharp increase in the slope at 89.0°C indicates that the separation process was accurate and pure.  Another difference from the graph of the simple distillation method is that the distillate began to be collected at a higher temperature than in the fractional method.  This is proof that the fractional method is a more efficient method.  The fact that it occurred from 89.0°C to 117.1°C is with the expected results because the boiling point of 1-butanol is 117.7°C. So, the graph indicates that the 1-butanol started to boil and vaporize at around 117.1°C, which is very close to the actual value that was expected. Also, the temperature that the first drop of distillate was recorded at for the fractional method was 82.0°C which is much closer to the boiling point of 2-propanol than the temperature obtained in the simple distillation method.  The overall shape of the graph and the increase in the slope was exactly what was expected for the fractional distillation method. 
	A source of error that could have occurred during the simple distillation method is if the apparatus was not set up completely and some of the joints were not sealed tightly enough. This would have allowed vapor to leave the apparatus before it was able to condense and be collected.  This would have caused the volume of distillate to be low and result in inaccurate results.  This error could have also happened during the fractional distillation method. A source of error that also could have happened during the fractional distillation process is if the fractional column was contaminated.  If the contaminants had a similar boiling point to one of the substances in the mixture then it would have been included in the distillate, increasing the volume of the distillate and skewing the results. 








Questions: 
1) You must have liquid flowing back through the fractionating column in order to get separation of the components during a fractional distillation because the water creates a smooth temperature gradient which will help with a cleaner and more efficient separation. The drip of the water column allows the molecules with a lower boiling point to vaporize. The molecules with the high boiling point will condense and drip back into the distilling flask. As this cycle continues, an efficient separation will be the result.
2) It is important to maintain a uniform temperature gradient in a fractionating column because it is important that the vapour can travel to the end of the column and then condense and drip into the receiving flask and be obtained. If the temperature gradient is uneven/not uniform, the substance can vaporize and then condense before it is able to reach the flask to be measure.  For instance, if there was a cold spot near the top, this would cause the substance to condense before reaching the flask.
3) The vapour pressure of benzene at 81°C is 760mmHg
4) An increase in atmospheric pressure will cause the boiling point of a liquid to increase. This is due to the fact that the vapour pressure is equal to the surrounding pressure, so if the surrounding pressure is increased so will the vapour pressure, which will result in a higher boiling point. 
5) It is important to have cooling water enter the bottom of the condenser and not the top because the vapour will be condensed at an area which will allow it to drip and be collected.  If the cool water entered the top, then the vapour will be condensed right away and not be able to travel through the column and be collected. 
6) 300mmHg
mL of Mixture versus Temperature (°C) using Simple Distillation 

Temperature 	1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	11.0	12.0	13.0	14.0	15.0	16.0	17.0	18.0	19.0	20.0	21.0	22.0	87.0	88.1	88.9	89.6	90.5	91.9	92.9	94.2	96.2	98.1	100.3	103.4	108.1	111.1	114.8	116.3	117.1	117.5	117.7	117.8	117.7	110.7	


mL of Mixture versus Temperature (°C) using Fractional Distillation

1.0	2.0	3.0	4.0	5.0	6.0	7.0	8.0	9.0	10.0	11.0	12.0	13.0	14.0	15.0	16.0	17.0	18.0	19.0	20.0	21.0	22.0	23.0	82.0	82.3	82.9	83.3	83.7	84.0	84.4	84.9	85.3	86.3	89.0	92.2	98.1	113.1	117.1	117.4	117.7	117.7	117.8	117.8	117.8	117.8	111.7	
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