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In 1935, Karl Fischer (KF) proposed a titration method for water content determination. Since then, KF 
titration has been extensively applied in the determination of water in various samples, including liquids, 
solids, and gases. The present article describes the reaction mechanism, the two different methods (i.e., 
volumetry and coulometry), and their instruments and advantages/disadvantages. As an example, an 
application of KF titration is described in the study of the coextraction of water with hydrophilic ions to 
water-immiscible organic solvents (e.g., nitrobenzene).   
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Fischer

(2) H2O I2 SO2 RN
H2O : SO2 : I2 : RN = 2 : 1 : 1 : 4

 
Smith  (1939) 3) 

 
 

H2O + I2 + SO2 + 3RN  
        2RN HI + RN SO3 (3) 

 
RN SO3

 
 

RN SO3 + CH3OH  RN HSO4CH3 (4) 
 

H2O : 
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𝑐𝑐!! NB
Δ[H2O]

Δ[H2O] = 0
NB W NB

168 ± 4 mM at 25 
KF

168 mM Δ[H2O] <160 
mM

KF
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W
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11) n

 

KF
n
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12)

O
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n = 0.5

hydrated surface
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O H 𝐸𝐸!! 𝐸𝐸!!
n NB W RSO3

– RCO2
– RO– RNH3

+ R2NH2
+

R3NH+ MK van der Waals 13) 
 

 

NB W
25  

cation n anion n 
Li+ 6.0 ± 0.4 Cl– 4.0 
Na+ 3.8 ± 0.3 Br– 2.1 ± 0.1 
K+ 1.0 I– 0.9 ± 0.1 
Rb+ 0.7 SCN– 1.1 ± 0.1 
Cs+ 0.4 ClO4

– 0.2 ± 0.1 
Ca2+ 14 ± 2 NO3

– 1.7 
Ba2+ 11 ± 1 Ph4B– 0 
Me4N+ 0   
Et4N+ 0 ± 0   
n-Bu4N+ 0   
Ph4As+ 0   
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