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[bookmark: _d6lracoxlqrb]Purifying Chemicals by Distillation
[bookmark: _wcnfwj3l7jp0]Procedure

See laboratory manual for Experiment 2: Purifying Chemicals by Distillation, pages 1-9 [1]

[bookmark: _geoatkcv5l74]Observations

	Observation Number 
	Observation Description

	1
	Distillation took a very long time to begin

	2
	At first, droplets were slow, coming down only every few seconds (slow). 

When there was more heat, droplets started to drip down every second (faster). 

	3
	It was easy to tell when the experiment was coming to an end when the amount of compound present in the round bottom flask was observed to be reaching its end

As well the droplets were dripping very infrequently (every ~20 seconds).   

	4
	The compound was a clear, colourless solution

	5
	The droplets were clear and colourless



[bookmark: _7upa8ht4j2rz]
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Results
[bookmark: _vz4a6z8rf7d9]Table 1: Simple Distillation: Amount of Solution in Beaker versus Temperature 
	Amount of solution (mL)
	Temperature (℃)

	0
	25.0

	1
	45.0

	2
	52.0

	3
	54.0

	4
	55.0

	5
	57.0

	6
	58.0

	7
	59.0

	8
	60.0

	9
	61.0

	10
	62.0

	11
	63.0

	12
	64.0

	13
	65.5

	14
	67.0

	15
	68.5

	16
	69.5

	17
	70.0

	18
	71.0

	19
	72.0

	20
	73.0

	21
	74.0

	22
	75.0

	23
	72.0 (continued to decrease after this point)

	24
	-

	25
	-


[bookmark: _mpjs1nw072k5]Table 2: Fractional Distillation: Amount of Solution in Beaker versus Temperature 
	Amount of solution in beaker (mL)
	Temperature (℃)

	0
	27.0

	1
	42.0

	2
	47.0 

	3
	48.8

	4
	49.9

	5
	52.3

	6
	54.5

	7
	56

	8
	58

	9
	59

	10
	61.8

	11
	64.5

	12
	66.7

	13
	68

	14
	69

	15
	70.1

	16
	72

	17
	72.1

	18
	73.1

	19
	73.5

	20
	73.8

	21
	72 (continued to decrease after this point)

	22
	-

	23
	-

	24
	-

	25
	-



[bookmark: _1l0inpev4qkc]Graphs
[bookmark: _86ugb2csjfgg]Graph 1: Simple Distillation
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[bookmark: _tzzq3w83924h]Graph 2: Fractional Distillation[image: ]
[bookmark: _b677tvfijhlv]Discussion
[bookmark: _618a9iyulm8w]Sources of Error
· The values for the temperature received are not completely accurate as they were subject to human error. Once one partner saw a mL of solution, the other partner needed to note down the temperature they saw on the thermometer. There are many ways this value could have been subject to human error
1. If the partner saw the temperature after a few seconds rather than right away, hence seeing a temperature that could’ve been larger than what is was a few seconds ago 
2. The temperature seen could have been off by a millimetre leading to small inaccuracies 
[bookmark: _v4af19mm1pdr]Analysis
· For both graphs, there is a period of plateau or slow growth at the beginning of the experiment where the warming up is still occurring, this isn’t noted on the graph. Then there a steeper incline period where most of the distillation occurs (beginning) . After this point there is gradual growth that isn’t too fast. When the experiment is coming to an end (amount of solution in the round bottom flask is almost over), it is visible due to the infrequent amount of dripping that occurs, and this is shown in both the graphs where there is a second plateau or slow growth period. 
· At the end, when there was no solution left,the warming cools down considerably also demonstrating to us the maximum temperature that the experiment was able to get up to before the decrease (peak). This peak is the last point shown in each graph, the temperature decreased after these points
· Overall there is a general linear trend showing a direct correlation with the increase of temperature and amount of dripping
[bookmark: _p2wj0q9fwzbw]Improvements
· Putting a white sheet behind the thermometer is a good way to make the lines on the thermometer pop out and easier to read, especially when seeing if the temperature is between lines

[bookmark: _3ynapf7a3k8d]Questions
1. When ethanol and toluene mix together, they have a lower boiling point then they would individually. Therefore, the distillation would not separate these mixtures. They do not behave as they would be expected to under Raoult’s Law.
2. The temperature must remain constant in a fractionating column because any changes in temperature would affect the precision of the distillation. An increase in temperature will cause the compound with a higher boiling point to converted into vapour and head to the collecting flask. A decrease in the temperature would cause the compound with the lower boiling point to not be fully purified and separated into the collecting beaker.
3. 39.6℃/760mmHg = x/349mmHg (Other data received from http://scorecard.goodguide.com/chemical-profiles/html/methylene_chloride.html) 
x = 18.2℃
4. Atmospheric pressure and boiling points are directly proportional. An increase in atmospheric pressure is an increase in the boiling point. 
5. Cooling water must enter the bottom of the condenser not the top. This is to keep a constant temperature. If the water comes from the top, then the water at the lower end (bottom) will be warmer affecting the efficiency of the experiment.
6. Compound A = 350 mmHg @ 95 ℃
Compound B = 140 mmHg @ 95 ℃
Use Raoult’s Law to solve.
P(total) = P(A)*N(A) + P(B)*N(B)
         = (400 mm Hg)(0.8) + (140 mm Hg)(0.2)
         = 348
→ Partial pressure of A = mole fraction A * vapour pressure A (pure)
                                      = 0.8 * 400
                                      = 320 mmHg
→ Partial pressure of B = mole fraction B * vapour pressure B (pure)
                                      = 0.2 * 140
                                      = 28 mmHg
→ Partial pressure of mixture = PP of A + PP of B
                                                = 320 + 28
                                                = 348 mmHg
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