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STABLE SODIUM TETRAPHENYLBORATE SOLUTIONS

This 1nvention relates to sodium tetraphenylborate in

stable aqueous solution.

BACKGROUND OF THE INVENTION

Sodium tetraphenylborate, NaB(C¢Hs),, 1is commercially
useful for various purposes. It may be included in
polymeric compositions to impart electrical conductivity. It
has been used to precipitate radiocacitve cesium 137 impurity
from waste water.

For some commercial purposes, it is desirable to
provide sodium tetraphenylborate in agqueous solution. More
specifically, solutions of sodium tetraphenylborate in
dilute aqueous sodium hydroxide are of commercial interest.

Such solutions tend to be unstable.

SUMMARY OF THE INVENTION

This invention involves the discovery that sodium
tetraphenylborate 1s stable for a substantial time period in
solution in agqueous sodium, lithium, magnesium or calcium
hydroxide solutions having a normality of from about 0.07 to
about 0.09, preferably about 0.08, when measured by
titration with standard hydrochloric acid to an endpoint of
pPH 7. Sodium tetraphenylborate solutions of this invention
are stable at temperature up to at least as high as about
65°C to about 70°C.

In accordance with an aqueous solution of sodium
tetraphenylborate in sodium hydroxide or lithium hydroxide,
the molarity of hydroxide in said solution being in the
range of from about 0.07 to about 0.09, when measured to an
endpoint of pH 7, said sodium tetraphenylborate being stable

in said solution at a temperature of 65°C.
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In accordance with another object of an aspect of the
invention there is provided an aqueous solution of sodium
tetraphenylborate in aqueous sodium hydroxide having a
sodium hydroxide molarity of from about 0.07 to about 0.09,
when measured to an endpoint of pH 7, said sodium

tetraphenylborate being stable in said solution at a

temperature of 65°C.
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DETAILED DESCRIPTION AND
EXEMPLIFICATION OF THE INVENTION
—_————es ooy vy 8L INVENILION

Agqueous sodium tetraphenylborate solutions
generally tend to be unstable as evidenced, inter

alia, by the release of benzene as one decomposition
product.

This invention provides stable aqueous solutions
©f sodium tetraphenylborate in aqueous sodium,

lithium, magnesium or calcium hydroxide having a
molarity of from about 0.07 to about 0.09, preferably
about 0.08, when measured by titration with standard
hydrochloric acid to an endpoint of PH 7. Sodium
tetraphenylborate in more concentrated solutions of
these hydroxides decomposes with a concomitant
reduction to a stabilized metal hydroxide molarity
within the 0.07 to 0.09 range. Initial NaOH molarity
of substantially less than 0.07 also results in
NaB(CgHs)4 instability as evidenced by a continuing
change in NaOH molarity with time. Similar results
are indicated when sodium hydroxide is replaced by
lithium, magnesium or calcium hydroxide.

These phenomena as regards sodium hydroxide
solutions are illustrated by Table 1:

TABLE 1
Elapsed
Time, Sample 1 Sample 2 Sample 3 Sample 4
Hour NaOH Conc. NaOH Conc. NaOH Conc. NaOH Conc.
0 0.043 M 0.072 M 0.100 M 0.133 M
71 0.048 M 0.074 M 0.0978 M 0.130 M
191 0.048 M 0.075 M 0.0958 M 0.122 M
429 0.266 M 0.074 M 0.0895 M 0.280 M

592 0.61 M 0.075 M 0.088 M 0.75 M
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The solutions described in Table 1 were prepared
with distilled water, recrystallized 99.5% pure
'sodium sodium tetraphenylborate and technical grade
sodium hydroxide.

Sodium tetraphenylborate concentration was
determined gravimetrically by precipitations of
potassium tetraphenylborate with potassium hydroxide.

An accelerated aging test of the various
solutions in sealed carbon steel containers was
carried out at 65°C.+3°.

Aqueous solutions of sodium tetraphenylborate are
known to be unstable in acid solution and, as the
acidity decreases, the stability increases. Thus, it
1s unexpected that an increase in the concentration
of base (decrease in acidity) becomes destabilizing
beyond a certain concentration and that solutions are
less stable as the hydroxide concentration increases
beyond about 0.09.

In certain commercial embodiments of this
invention, the concentration of NaB(CgHs)4 is from
about 0.25 to about 1.0 molar, preferably from about
0.5 to about 0.75 molar. However, the invention
includes stable solutions containing any desired
concentration of NaB(CgHs) 4.
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WE CLAIM:

1. An agqueous solution of sodium tetraphenylborate in
sodium hydroxide or lithium hydroxide, the molarity of
hydroxide 1in said solution being in the range of from about
0.07 to about 0.09, when measured to an endpoint of pH 7,
sald sodium tetraphenylborate being stable in said solution

at a temperature of 65°C.

2. A solution of sodium tetraphenylborate as defined
by claim 1 in which the molarity of sodium hydroxide is

about 0.08.

3. A solution of sodium tetraphenylborate as defined
by claim 1 or 2 in which the molarity of sodium

tetraphenylborate is from about 0.25 to about 1.

4. A solution of sodium tetraphenylborate as defined
by claim 1 or 2 in which the molarity of sodium

tetraphenylborate is from about 0.5 to about 0.75.

5. An aqueous solution of sodium tetraphenylborate in
aqueous sodium hydroxide having a sodium hydroxide molarity
of from about 0.07 to about 0.09, when measured to an
endpoint of pH 7, said sodium tetraphenylborate being stable

1n said solution at a temperature of 65°C.
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