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Determina’rion of Water Content in Potassium Difluoride

Sir: A method has been developed
to determine small amounts of water in
KHF, with Karl Fischer (KF) reagent.
Tt is well known that KHF, is insoluble in
common solvents at room temperature,
with the exception of a few organic
acids, in which it is sparingly soluble.
However, esterification reactions of such
acid solvents with KF reagent cause
serious interferences, especially with
samples of low water content. The
experimental technique reported here
makes it possible to separate the water
due to esterification of acetic acid
solutions with the methanol from the
KT reagent.

A fixed volume of a solution of sample
in acetic acid containing less than 0.1%,
of water is added in the analysis cell
to a constant volume of pyridine that
has been dehydrated beforehand with
a KF solution.

The titration is checked by a voltam-
metric method. A eonstant current of

about 2.5 pa. is imposed across two
bright platinum microelectrodes, and
the voltage at the two ends is measured
and recorded. It varies between a few
millivolts in the presence of iodine to
about 350 mv. in its absence.

Since the kinetics of the Karl Fischer
reaction are approximately first order
with respect to the water concentration,
the average rate of the reaction is ap-
proximately inversely proportional to
the transition time, r, necessary to cross
a prefived voltage interval. As a con-
venient reference interval, the steepest
part of the voltage vs. iodine concentra-
tion curve (50 to 250 mv.) is chosen.

The titration is effected by immedi-
ately adding the KT reactant in small
and constant quantities each time the
voltage exceeds the upper limit (250
mv.).

So, during the intervals between each
addition, the iodine concentration is
the same; the KF reaction rate depends
only on the water concentration.

The asymptotic value of 7 corresponds

to the concentration of water in equi-
librium with the esterification water-
producing reaction and the KF water-
destroying reaction. When all the
original water contained in the sample
has been titrated (theoretically at time
), the latter becomes constant. The
values so obtained are plotted as a func-
tion of the volume of the K-T added
solution (Figure 1). A purc solvent
blank, of the same volume as the
previously titrated acctic acid solution,
is run following the same procedure.
The inflection points of the r vs. volume
of KF solution curves are taken as
reference points for both tests.

An objection that can be made to this
procedure is whether the time required
by the titration is the same for the
sample as for the blank. This condi-
tion, in the case of all-manual titration,
is dependent upon operator skill. The
condition is always attained using an
automatic device driven by the voltam-
metric circuit that adds the titrant
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