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Extraction 

A. Background 
Extraction is a frequently used technique to selectively transfer a compound of 

interested from one solvent to another. Extraction is based on solubility 

characteristics of the organic compound in the solvents being used for the extraction. 

 

 

When performing an extraction, two immiscible solvents must be used. 

When two immiscible solvents are mixed, the less dense solvent makes up the top 

layer, while the more dense solvent makes up the bottom layer. 

 

 

Q\ You are given a two-phase system containing an aqueous layer and an organic 
layer, but you don’t know which is which, nor do you know the identity of the organic 
solvent. How could you determine which layer is the water layer? 
 



 

 

 

 

 

 



 

Again, solving for n, it is found that 0.31 g of X is pulled into the ether layer, while 

0.12 g of X remains in the water layer. When the two 50 mL ether fractions are 

combined, a total of 1.07 + 0.31 = 1.38 g of X was extracted into the ether layer via 

two successive 50 mL extractions. 

 

Compare this with the 1.25 g of X that was extracted into the ether layer using a 
single 100 mL ether extraction. Additional extractions could be performed to pull 

even more compound out of the water layer. 

 

A series of successive extractions using smaller volumes of solvent is 

always more efficient than a single extraction with the same total 

volume of solvent. 
 



 

2. Acid/Base Extraction 

Organic acids and organic bases can be separated from neutral organic 

compounds via an acid/base extraction. This type of extraction takes advantage of 

the fact that most organic acids and bases are soluble in organic solvents while their 
conjugate acid or conjugate base ions are soluble in water. 
 

If you have a mixture of benzoic acid (organic acid), aniline (organic base), and 
naphthalene (neutral organic molecule), all of these compounds will be soluble in the 

solvent diethyl ether. Adding an aqueous basic solution will cause an acid base 

reaction between the aqueous base and the organic acid. The organic base and 
neutral compound will not be affected. Because the conjugate base of benzoic acid is 

an ion, it is more soluble in water than ether and thus partitions into the water layer. 

(Figure 2) 

 

 

At this point, you can separate the organic ether layer and the aqueous layer. The 
aqueous layer can then be acidified and subsequently extracted with ether to obtain 

benzoic acid, separated from the naphthalene and aniline (figure 3). The ether layer 

containing benzoic acid can be evaporated off to provide the solid benzoic acid. 

 



 

From here, if you want to separate the naphthalene (neutral organic molecule) and 

aniline (organic base) that remain in the original solution, you can employ an acidic 

extraction of the organic base. To the ether solution containing naphthalene and 

aniline, aqueous acid is added. This acid reacts with the amine to form an 

ammonium salt. The ammonium salt is water-soluble and goes into the aqueous 

layer. (Figure 4) 

 

 

The organic and aqueous layers can then be separated. The organic layer contains 

pure naphthalene while the aqueous layer contains the ammonium ion of aniline. To 

isolate aniline, the acidic solution can be basified followed by the addition of ether to 

extract the neutral aniline into the organic solvent as shown in figure 5. 

 

 

 

 

 

 



 

Acid/Base Extraction Flow Chart 

 
Figure 6 details a full acid/base extraction flow chart that describes the separation of 

a mixture of an organic acid (HA), organic base (B:) and a neutral organic molecule 

(N). 

 

 

  



Experimental Part 
 

Suppose that, you have a powder mixture of the following compounds 
(4-chloroaniline, benzoic acid, 1,4-dibromobenzene) which have similar 
solubilities. 

 

 
 
 
 

Q1\ How can you separate these compounds by using appropriate 
technique? 
Q2\ Explain all your steps with chemical equations? 
Q3\ Draw flow chart that describes the separation of a mixture of 
an organic acid (HA), organic base (B:) and a neutral organic 
molecule (N) in this experiment? 
 

 
 
See the video: https://www.youtube.com/watch?v=N96JaRnE7n0 

https://www.youtube.com/watch?v=N96JaRnE7n0

