© Professor Kathleen V. Kilway, Professor David Van Horn, and Robert Clevenger, Department of Chemistry, University of Missouri – Kansas City, 2006

Name







Lab Section 


GTA







Station # 


3.

Extraction 1

Post-lab questions  

Part A. Partition Coefficient of an Organic Acid.  
	Benzoic Acid
	Value (provide units)

	Initial amount of material (g) 
	

	Recovered amount from organic layer (g)
	

	Amount which remained in aqueous layer (g) 
	

	% recovery of organic layer
	

	Partition coefficient 
	


Calculations: 
Part B. Extraction of an Acid from a Neutral.

Total Mass of Starting Mixture (g): 






	
	Benzoic Acid
	Naphthalene

	Total Mass of material recovered from organic layer (g) 
	---------------------
	

	Total Mass of material recovered from aqueous layer (g)
	
	--------------------

	% composition    
	
	


Total Recovered Mass of Mixture (g): 






%Total Recovery: 
  




Calculations: 
Part C. Extraction of a Base from a Neutral.
Total Mass of Starting Mixture (g): 






	
	4-Aminobenzoic acid ethyl ester
	Naphthalene

	Total Mass of material recovered from organic layer (g) 
	---------------------
	

	Total Mass of material recovered from aqueous layer (g)
	
	--------------------

	% composition
	
	


Total Recovered Mass of Mixture (g): 






% Total Recovery: 





Calculations:  
Part D. Extraction of a Strong Organic Acid from a Weak Acid. 
Total Mass of Starting Mixture (g): 






	
	Benzoic Acid
	4-tert-Butyl phenol

	Total Mass of material recovered from organic layer (g) 
	---------------------
	-----------------------

	Total Mass of material recovered from aqueous layer (g)
	
	

	% composition   
	
	


Total Recovered Mass of Mixture (g): 






% Total Recovery: 





Calculations:  
Questions:

1. You are extracting water-soluble impurities from your organic-soluble compound.  Mark where your aqueous (A) and organic (O) layers would be for the following organic solvents:  
	Hexane
	
	Dichloromethane

	
[image: image1.png]



	?__________

?__________
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	?_________

?__________


2.
You have an aqueous mixture of a compound in three different solvent systems.  The distribution coefficient of this compound in each system is:

kcyclohexane/water = 1.5

kdiethyl ether/water = 5.0

kpentane/water = 11.5

Which solvent system (cyclohexane/water, diethyl ether/water or pentane/water), would give the most efficient extraction into the organic solvent?  Why?

3. What is the purpose of sodium sulfate in these extractions? 
4. In Step D, what is the purpose of washing with saturated sodium bicarbonate?    
5. The partition coefficient of Compound A is 7.5 in dichloromethane (a.k.a. methylene chloride) with respect to water.  
a. If 5 grams of Compound A were dissolved in 100 mL of water, how much of Compound A would be extracted with four 25-mL portions of dichloromethane?

Extraction 1:


Extraction 2:


Extraction 3:


Extraction 4:


b. After four extractions, what percentage of the Compound A has been extracted (use percent recovery)?


c. You are tired and want to finish your experiment as quickly as possible.  How much dichloromethane would be required in one extraction to remove the same percentage of Compound A that you recovered after four 25-mL portions of dichloromethane?
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