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Procedure

Refer to "Durst, T., Dr., Scaiano, T., Dr., Ogilvie, W., Dr., & Flynn, A., Dr. (2018). Organic Chemistry Laboratory Manual.” pages 20 – 27.
No revisions were made to the procedure

Observations
· 25mL of 2-propanol 1-butanol 50:50 mixture was a clear colourless liquid
· The initial temperature before beginning experiment was 22.7 °C
· Connected the three condensers to each other with the hoses (daisy chained) rather than individually connected to the water pipe
· Temperature overall rose steadily 
· For simple distillation, 
· initial heating and starting of process took a very long time
· temperature was lower than other groups (50°C vs 70°C)
· first drop occurred at 45°C
· For fractional distillation, 
· process went much faster as heat was higher
· first drop occurred at 78.8°C
· drops took longer to mix around 12mL 
Tables

SIMPLE DISTILLATION 
	Volume Collected (mL)
	Temperature (°C)
	
	
	

	1
	49.0
	
	
	

	2
	50.4
	
	
	

	3
	50.5
	
	
	

	4
	52.0
	
	
	

	5
	52.7
	
	
	

	6
	50.8
	
	
	

	7
	50.9
	
	
	

	8
	51.5
	
	
	

	9
	50.7
	
	
	

	10
	51.0
	
	
	

	11
	51.8
	
	
	

	12
	54.0
	
	
	

	13
	59.0
	
	
	

	14
	64.2
	
	
	

	15
	68.5
	
	
	


FRACTIONAL DISTILLATION
	Volume Collected (mL)
	Temperature (°C)
	
	Volume Collected (mL)
	Temperature (°C)

	1
	80.0
	
	12
	97.5

	2
	81.4
	
	13
	101.5

	3
	82.8
	
	14
	107.7

	4
	84.8
	
	15
	112.7

	5
	85.9
	
	16
	114.6

	6
	86.6
	
	17
	115.7

	7
	87.7
	
	18
	115.3

	8
	88.5
	
	19
	114.8

	9
	90.7
	
	20
	115.1

	10
	92.4
	
	21
	107.6

	11
	94.7
	
	
	



Graphs




Discussion
Part One: Simple Distillation 
· The simple distillation was supposed to be the shorter process of the two however it took an extremely long time to begin.
· [bookmark: _GoBack]Graph is supposed to have a gradual increase with a slight upward slope, data is somewhat comparable although not all the information was gathered.  
· The simple distillation graph is consistent for the most part but then around 50°C, the temperature begins to increase at a slightly faster rate causing a slope.
· Only recorded data until 15mL as the process was taking too long.
· The technique used was not too difficult as it involved attaching a condenser to a flask and a distillation head (attached to another flask).
· 2-propanol and 1-butanol both have alcohol characteristics.
· 2-propanol has fewer atoms and will therefore be the first compound to evaporate as there are less intermolecular forces than the 1-butanol.

Part Two: Fractional Distillation
· For the fractional distillation, the heat was turned up higher and therefore resulted in the process to be much faster – however not hot enough to cause flooding.
· Graph is supposed to show a flat line followed by a very large spike in temperature, our results had a more gradual increase and then a spike.
· The fractional distillation graph shows a steeper jump in temperature beginning around 90°C, rather than the simple distillations steadier increase.  
· After around 115°C the graph begins to plateau.
· This technique involved the same set up however, with the addition of a fractional column in between the flask and the distillation head to increase surface area.
· A more accurate and pure distillation was seen in this method as shown in the temperature spike in the graph.
· The fractional column also acts as a way to create a pure solution as it will collect the compound along the column and have it flow back into the flask.

Sources of Error
· Some sources of error could be caused by both human and systematic errors.
· Systematic errors could include: heat escaping through possible insufficiently tightened hoses or materials, the thermometer incorrectly reading the temperature or on the wrong setting and not putting exactly 25mL of distillate back in the flask during the fractional distillation. 
· Human errors could include: incorrect reading of the graduated cylinder, as it was under a fume hood and therefore further away.  
· Another source of error would be not assembling the different pieces properly or tight enough 

Questions
1. Liquid must be flowing back through the fractionating column because it allows for a better and more proper separation.  The fractionating column acts as a way to increase the surface area, which therefore will create more room for condensation. This is necessary because, the liquid flowing back is the compound with the higher boiling point that has been condensed and the compound with a lower boiling point will evaporate along the fractionating column.  The separated compound that flows back will keep going through this cycle allowing for a more precise distillation each time.

2. It is important to maintain a uniform temperature gradient in the fractionating column because this will ensure that the condensing process works smoothly and consistently.  Since the entire process heavily relies on temperature by using heat to turn the liquid into vapour, if the temperature is inconsistent throughout the columns, it could cause the vapour to re-liquify in cooler areas.  This would be problematic because it would cause condensation at different areas possibly re-starting the distillation process.

3. The vapour pressure of benzene at 81 °C would be equal to the atmospheric pressure so, 1 atm, or 101 kPa.  This is because the boiling point is defined as the point where the vapour pressure is equal to the atmospheric pressure.
 
4. An increase in atmospheric pressure will result in an increase in the boiling point of a liquid.  This is because the higher the atmospheric pressure, the higher the vapour pressure needs to be in order to equal each other.   This would require more energy to increase the vapour pressure since there are more air particles pushing down on the liquid.  

5. It is important to have the cooling water enter the bottom of the condenser and not the top because the condenser needs to be filled with cooled water and by entering from the top, it will just drain out the bottom.  When the water enters from the bottom it will build up and keep a continuous flow of cooled water.  

6. Compound A has a vapour pressure of 350 mm Hg at 95 °C whereas compound B has a vapour pressure of 150 mm Hg at the same temperature. If A and B are miscible, what is the vapour pressure of a 3:1 mixture of A and B at 95 °C?

Raoult’s Law states, Ptotal = ((PA) • (XA)) + ((PB)•(XB))
Where Pn represents the vapour pressure of a solution and Xn represents the mole fraction of that solution.  So, 

Ptotal = ((PA) • (XA)) + ((PB)•(XB))
        = ((300mmHg) • (0.75)) + ((150mmHg) • (0.25))
        = 300mmHg
Raw Data                                                                           [image: ][image: ][image: ]
Temperature vs. Volume for a Simple Distillation

Temperature (°C)	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	49	50.4	50.5	52	52.7	50.8	50.9	51.5	50.7	51	51.8	54	59	64.2	68.5	Volume Collected (mL)


Temperature (°C)



Temperature vs Volume for a Fractional Distillation

Temperature (°C)	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	80	81.400000000000006	82.8	84.8	85.9	86.6	87.7	88.5	90.7	92.4	94.7	97.5	101.5	107.7	112.7	114.6	115.7	115.3	114.8	115.1	107.6	Volume Collected (mL)


Temperature (°C)
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