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2.

Distillation

Post-lab report

Fill out the appropriate sections below. 
After completing this experiment, you should understand the following.  
1) You know how to set up a general distillation apparatus.  

2) Know the different names for the distillation setup and their purposes.
3) Where you put the material to be distilled.

4) Where you collect the purified material

5) Why you add a boiling stone/stick into the starting flask when you heat liquids.

6) Why you should not boil the solution in the starting flask to dryness.

7) Why you used this method in this experiment (two separate to hydrocarbons from one another at a lower boiling point than that of the liquid; one has to have an azeotrope with water with different densities).

Please fill in the following table from your experimental data. You need to type all parts of this report as well as show all steps for your calculations.  
	
	Value and units

	Initial Volume of toluene-water reagent (mL)
	

	Azeotropic temperature ((C)         
	

	Atmospheric pressure (mmHg) from GTA
	

	Recovered volume of water in distillate (mL)
	

	Recovered volume of toluene in distillate (mL)
	

	Density of toluene (g/mL)
	

	Density of water (g/mL)
	

	Recovered mass of toluene (g)
	

	Recovered mass of water (g)
	

	Recovered mass of benzil (g)
	

	Exp. mass of water per gram of toluene (from recovered masses)
	

	Theoretical mass of water per gram of toluene (at azeotropic temp)
	

	
	

	% difference
	


Show all calculations:

Recovered mass of toluene: 
Recovered mass of water: 

Exp. Mass of water per gram of toluene (from recovered masses):
Theoretical mass of water per gram of toluene (at azeotropic temp):

Mass of water per          = 

        18 g     x     pwater at azeotropic temp


g of organic material 
MW of toluene x (atm pressureroom – pwater at azeotropic temp)

Mass of water per
= 

        __


g of organic material 


% difference = 
Post-lab Questions:

Complete the following questions in your own words.  For all calculations, show all work.

1) Why are boiling stones or boiling sticks added to liquids that will be heated? 
2) What should you do if you begin to heat a liquid and see that you have forgotten to add a boiling stone?
3) Why did the benzil stay behind in the starting flask?

4)
Circle the compounds which you could use steam distillation for purification. 
a.
Ethanol

a. Nitrobenzene

b. Benzene

c. Toluene

d. Methanol

5) For this next question, you will have to use primary or secondary references to determine the densities (I suggest the Aldrich Catalog at https://www.sigmaaldrich.com/catalog/search/ProductDetail/ALDRICH/).  When you search, it will tell you that no product was found and give you another search screen.  That second search screen should work.)  Indicate whether the following compounds have a density greater than, less than or equal to 1.00 (g/cm3).  Then record the density (3 significant figures) and your reference source.  Please look for all compounds at 25 oC and look for ACS reagent or HPLC grade if available. 
	Compound
	circle one

(less than; equal to; greater than 1.00 g/cm3)
	Record the Density

(g/mL)
	Indicate whether each solvent is halogenated or nonhalogenated.



	Bromoethane
	<     =     >
	
	

	Dichloromethane
	<     =     >
	
	

	Diethyl ether
	<     =     >
	
	

	Ethanol
	<     =     >
	
	

	Hexane
	<     =     >
	
	

	Methanol
	<     =     >
	
	

	Toluene
	<     =     >
	
	

	Water
	<     =     >
	
	


6)
Examine the table above.  What general observation can you make about the density of halogenated solvents versus nonhalogenated solvents, as compared to water? 
7)
Calculate the amount of water per gram of compound required to steam distill nitrobenzene (MW 123.11), which has an azeotrope temperature of 99 (C.
8) What two things can you say about a water-toluene mixture that cannot be said about the boiling point and other physical characteristics of a benzene-toluene mixture?
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