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Fraction remaining =

Example:
T'wenty milliliters of an aqueous solution of 0.10 A butyric acid is shaken with 10mL ether.
After the layers are separated, it is determined by titration that 0.5 mmol butyric acid
remains in the aqueous layer. What is the distribution ratio, and what is the percent
extracted?
Solution:
We started with 2.0 mmol butyric acid, and so 1.5 mmol was extracted. The concentration
in the ether layer is 1.5 mmol/10 mL = 0.15 M. The concentration in the aqueous layer is 0.5
mmol20 mL = 0.025 M. Therefore,

0.15

0.025

== = 6.0

Since 1.5 mmol was extracted, the percent extracted is (1.5/2.0) % 100% = 75%. Or

100 < 6.0
RE — = 7S5%
6.0 4+ (20/10) -—

Example:

Assume that in extraction from water into toluene, analyte A has the distribution ratio D =
10. A 20-mL portion of an aqueous solution of A is extracted with toluene. Which of the¢
following procedures will result in the most efficient removal of A from the aqueous phasc
into toluene?

(a) one extraction with 40mL of toluene;

(b) two extractions with 20mL of toluene each;

(c) four extractions with 10mL of toluene each?

Solution:

(a) Fraction remaining = [V_/(DV, 4+ V_)I"=[20/(10 x 40 + 20)]' = 0.048 = 4.8%;
Extracted approximately 95% of A.

(b) Fraction remaining = [20/(10 x 20 4 20)]° = 0.0083 = 0.83%
Extracted approximately 99% of A.

(¢) Fraction remaining = [20,/.10 x 204+ 20)* = 7.7 x 107* = 0.077%
Extracted approximately 100% of A.

Conclusion: Several extractions using small portions of organic solvent allows one to
separate the analyte more efficiently than one large-portion extraction.
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