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Introduction
	This experiment exhibits two methods of distillation that can be used to separate two compounds in a mixture. These two forms of distillation are known as simple distillation and fractional distillation.
	In simple distillation the mixture is placed in a distillation flask and the solution is heated. The component with the lower boiling point will phase change to gas. This gas then travels up to the condenser tube and with the assistance of cold flowing water is cooled back into liquid state where it slowly flows into the receiving flask.
	Fractional distillation is nearly identical to simple distillation. The difference is that instead of a rising in a glass column to the condenser, like in simple distillation, a column with “theoretical plates”-which has a very high surface area is used. Other than that the process remains the same as simple distillation in which the compounds are separated by boiling point. The purpose of using this column however is that the theoretical plates’ high surface area causes more condensation and re-evaporation of liquid. In doing so, this process causes the compound of lower boiling point to not be able to creep up to the condenser as easily because it will first condensate on the plates and drip back to the distillation flask. This therefore means that this process will provide for a more distinct pair of compounds than simple distillation. 

Procedure
Simple Distillation 
1. Assemble the apparatus ensuring all clamps are securely attached.
2. Clamp distillation flask, and fill it with 50mL of a 50:50 mixture of 2-propanol and 1-butanol using a long stem funnel.
3. Use 100mL graduated cylinder as receiving flask placed at the end of the takeoff adapter 
4. Stir the solution using magnetic stirrer.
5. Slowly distill the solution using minimum heat, and record the temperature every time 2mL portion of distillate is collected until completion.

Fractional distillation
· Follow the same instructions as depicted above with the exception of using the plated vertical column instead of using the standard glass tube when assembling the apparatus.
· When switching the column, remove jack and substitute something smaller to hold your heat source in the appropriate position.

Observations

Figure 1: Temperature vs. Volume for Simple Distillation

Table 1: Simple distillation of 50:50 mixture of 2-propanol and 1-butanol
	Volume (mL)
	Temperature (ºC)
	Volume (mL)
	Temperature (ºC)

	2
	86.1
	26
	98.5

	4
	88.1
	28
	100.1

	6
	88.9
	30
	102.1

	8
	89.4
	32
	103.9

	10
	90.0
	34
	106.5

	12
	90.4
	36
	109.2

	14
	91.0
	38
	110.8

	16
	92.0
	40
	112.7

	18
	93.1
	42
	114.5

	20
	94.2
	44
	115.4

	22
	95.5
	46
	116.4

	24
	96.3
	48
	116.7
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Table 2: Fractional distillation of 50:50 mixture of 2-propanol and 1-butanol
	Volume (mL)
	Temperature (ºC)
	Volume (mL)
	Temperature (ºC)

	2
	78.2
	26
	93.6

	4
	79.6
	28
	97.0

	6
	80.1
	30
	101.2

	8
	80.9
	32
	107.5

	10
	81.4
	34
	111.2

	12
	82.0
	36
	113.8

	14
	82.4
	38
	114.3

	16
	82.7
	40
	115.6

	18
	83.2
	42
	116.0

	20
	84.0
	44
	116.6

	22
	86.4
	46
	116.7

	24
	89.4
	48
	113.2




	Analyzing the graphs produced from the collected data, the results match up with our expectations stated in the introduction section. This becomes clear when comparing the graphs in which we can see that while both graphs have a middle portion where the slope is highest, this slope is more gradual for simple distillation than fractional distillation which has a more steep or inclined slope. This illustrates that the rate that 2-propanol was being collected was faster during simple distillation because 2-porpanol was being collected almost proportionally to the temperature increase but in fractional distillation the temperature only saw a dramatic increase around 82.5 ºC which is the boiling point of 2-propanol. This depicts how fractional distillation is slower and more effective than simple distillation. 
	However what is misconstrued in our data is that we started at a temperature already higher than the boiling point of 2-propanol (started at about 85 ºC). Had we started at a lower temperature it would be easier to analyze if the change was either just gradual or caused by the temperature differential between the distillations. 


















Questions
1. 	The liquid that collects on the packing within the fractioning column must drip back down into the flask to ensure proper separation of the two components during fractional distillation as the remaining vapor continues to rise. The component with the lower boiling point will rise as a vapor and continue through the distillation apparatus while the component with the higher boiling point will return to the distillation flask as an enriched liquid. The collection of the components on the “theoretical plates” of the packing purifies the vapor that rises and the liquid that stays as the liquid that gathers on the plates must re-vaporize according to boiling points (a second time). When the solution travels through the fractioning column multiple times, it becomes more pure each time, and so the end result will be a solution with a higher concentration of the substance with the lower boiling point when compared to the final product of simple distillation. 

2. 	A smooth temperature gradient is important in a fractional column because inconsistencies in the column’s temperature can result in more of the undesired compound (the one of higher boiling point) to reach the condenser. Insulation provides stability in the temperature throughout the column while avoiding temperature to result in a successful distillation. With no insulation the chances of moving both compounds through the condenser is higher.

3. 	Assuming that we are working at Standard Atmospheric Temperature and Pressure, the vapour pressure of Benzene at 81 ºC is 1atm. 

4. 	An increase the pressure will result in a direct increase in temperature. This is stated in the ideal gas law.

       (Component from natural gas law: PV=nRT)

5. It is important that the water enter the condenser from the bottom to maintain a consistent temperature gradient. The water flowing from the top results in the condenser not being completely full of water at all times. This is due to the fact that the water is shooting into the condenser and flowing down a slope, making for very rapid exit and bubbling. However, water entering from the bottom must travel up slope allowing for the condenser to completely fill with no bubbling. Temperature inconsistencies from improper set up can result in a failed distillation. 

6. 
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