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Objective: To execute and compare simply and factional distillation, To obtain pure compounds from a mixture at different boiling points using distillation 
Equipment: Fractionating column, Thermometer Adapter, 100mL Distillation head, Extension clamp, Clip, Distilling flask, Clamp, Receiving flask, Condenser, Vacuum takeoff adapter, Thermeter, Grease, magnetic stirrer, 50:50 mixture of 2-propanol and 1-butanol, funnel, 50mL graduated cylinder , heater, 2 rubber tubes 
Produces:  Part 1: Simple distillation 
1. Assembly the simple distillation apparatuses joints must be clean  
2. Apply grease to the glass to prevent the joints from locking, apply on top of the main joint before assembly 
3. Work from the bottom up
4. Distilling flask on the bottom and put in distillation head with thermeter  on top, use a two-head clamp to hold the apparatuses
5. Grease the distillation head  and connect condenser, connect the grease condenser to a vacuum takeoff adapter and clamp
6. Connect the vacuum takeoff adapter to a graduated cylinder as receiving flask 
7. Connect the 2 rubber tubes into the condenser,  one allowing water entering from the bottom of the condenser and the other allowing the water to leave from the top   
8. Using a funnel add 50:50 mixture of 2-propanol and 1-butanol, stir the solution with a magnetic stirrer
9. The distillation head connect to a heater which is connect to volt for temperature
10. When everything is ready start recording from the first drop of temperature every 2mL in the  graduated cylinder until distillation is complete 
Part 2: Fractional distillation 
1. The same process with simple distillation just different  connectivity 
2. Connect the distilling flask to a fractionating column  and then connect the grease fractionating column to a distillation head with a clamp 
3. The distillation head is connected to a thermeter and condenser  and clamp the condenser to a Vacuum takeoff adapter 
4. Vacuum takeoff adapter is connected to a graduated cylinder as receiving flask 
5. With a heater, heat up the distilling flask and with a funnel  add 50:50 mixture 2-propanol and 1-butanol 
6.  Heat the distillation flask and wait for distillation 
7. Every 2mL record the temperature until distillation is complete. 
Observation: Mass of graduated cylinder without liquid (before distillation): 72.73 gm
Mass of graduated cylinder with liquid (after distillation): 92.29 gm
Simple distillation table: 
	temperature ºC
	volume mL 

	86.9
	0

	90.1
	2

	91.5
	4

	92.7
	6

	93.5
	8

	93.9
	10

	94.5
	12

	95.6
	14

	96.2
	16

	97.8
	18

	99.4
	20

	102.4
	22

	104.5
	24

	106.9
	26

	108.5
	28

	110.3
	30


Simple distillation graph: 
 
Fractional distillation table: 
	temperature ºC
	volume mL 

	81
	0

	83
	2

	84
	4

	84.5
	6

	84.8
	8

	85.3
	10

	85.6
	12

	87
	14

	87.9
	16

	90
	18

	91.9
	20

	94.2
	22

	100.9
	24

	113.4
	26

	117.1
	28

	118
	30


 
Fractional distillation graph
 
Discussions:  
Simple distillation; from the data and graph it’s going upwards but in a straight/ linear way, the temperature increases slowly due to the distillation obtained. Simple distillation is a faster process but from my graph the separation of 2-penpanol and 1-buntanol is not seen, meaning that there must be some mixture of butanol in the receiving flask in which 2- pentanol is. Therefore, the purity that we were looking for was not observed and separation not clearly seen. From theory of simple distillation graph temperature is not constant but is increases throughout the process and it’s a linear curved like graph. 
Fractional distillation; form the graph, it the slope increases very slowly and then a slight increase but not enough to for the visualization of separation of the mixture. Temperature also increases.  From the theory of fractional distillation, the temperature raises slowly until all 2-pentanol in the system has been collected and the quickly to the boiling point of 1-butanol  and then the temperature becomes stable. 
[bookmark: _GoBack]Reasons for errors; did not take a longer data, temperature was too high at the starting, interchanging between temperature may have caused the graph not to flow well, residue may have still been in the distillation flask causing error. 
Questions:
1. The liquid must flow back through fractionating column because, during factional distillation the component with the lower boiling points passes through the column first to be condensed and the component  with higher boiling point flows back down to the distillation flask.  As the two mixtures are added and heated,  in the fractional column the mixture with the higher boiling point cause of energy released convert from vapour to liquid hence, flowing downwards and lower boiling point converts from liquid to vapour flowing upwards which brings about  separation  of mixture. 
2. Uniform temperature is important in fractionating column because to change the heat content. Liquid has to change to vapour to travel up the column before condensing which is done by the fractionating column being at constant temperature. If the temperature is too high, a particular fraction can travel up without condensing but reaching the cold spot near the top and drop back down. No separation is done, This destroys  the reason for fractional distillation
3. Boiling point is temperature of vapour pressure of liquid equal to atmospheric pressure. Boiling point is sensitive to pressure. Therefore, the vapour pressure of benzene at (81ºC) is 1atm. 
4.  Boiling point is defined as vapour pressure = atmospheric pressure. Therefore, an increase in the atmospheric pressure equals to an increase in the vapour pressure. At high pressure liquids boils at high temperature. 
5. The condenser contains cold water which keeps the temperature below the boiling point of the vapour.  If the water came from the top, from the apparatus of fractional distillation, the water would slide down the condenser and leave through the bottom hole. Hence, no water to fill up the condenser that leads to condensation. 
6. From Raoult’s law, PTOTAL = (PA)*(NA) + (PB)*(NB) ,  where NA  = 3/(4+1)=0.75, NB = 2/(4+1)=0.25 , 
PTOTAL= 350mmHg(0.75) + 150mmHg(0.25)= 300mmHg.
Vapour pressure of 3:1 mixture of A and B = 300mmHg
Conclusion: The objective was achieved, I was able to do simple and fractional distillation and understand the difference between them. Fractional distillation is more efficient and more accurate because one distillation to  is enough to have good separation but, simple distillation is faster  compared to fractional.  Was able to obtain pure compounds using the different boiling points of the mixture, from fractional distillation would be able to tell when 2-pentanol reached and when 1-butanol was reached.
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