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During an investigation of some metal
complexes with thioglycollic acid it was
necessary to know the dissociation con-
stants of the acid at 25 and 60°C. A litera-
ture survey showed that the constants at
60°C have not previously been determined.
The constants at 25°C have been reported
by several workers,’® but different ionic
strength and medium have been used,
and in some cases it is quite uncertain
whether the constant K or Ky has been
determined. Recently Leussing et al.’™®
determined the dissociation constants of
the acid in 0.1 M potassium chloride at
soeveral temperatures in the range 0-—-40°C.
The authors. point out, however, that the
value of K, at 25°C (Kg, = 3.3 X 107
appears to be too high. It was therefore
decided also to redetermine the dissociation
constants at 25°C. .

Thioglycollic acid was obtained from
E. Merck AG, Germany, and it was
purified and standardized as described by
Leussing and Kolthoff.* The dissociation
constants were determined by potentio-
metric titration of 2 X 10°* M thio-
glycollic acid in the presence of 0.1 M
potassium chloride using carbonate-free
potassium hydroxide as & titrant. The
titrations were performed in a water-
jacketed cell and the temperature was kept
constant + 0.2° by means of a thermostat
and a circulating pump. The pH of the
solutions was measured with a Beckman
Zeromatic pH-meter. The glass and
saturated calomel electrodes were stand-
ardized at each temperature against a
0.05 M potassium hydrogen o-phthalate
buffer and against 0.01 M borax. The pH
values of these standard buffers at 25
and 60°C are given by Bower and Bates.’

The Brénsted dissociation constants,'®
Ky, were calculated from the titration
curves as described by Chaberek and
Martell,* and the following values were
obtained:

25°C Kg, = 2.8 x 10 (pK, = 3.55),
Kpy= 6.0 X 10" (pK, = 10.22),
60°C Kp, = 2.5 % 10 (pK, = 3.60),
Kg,=18 X 101 (pK, = 9.74).
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The Brénsted constants were converted
to concentration constants using the
activity coefficient of hydrogen ion equal
to 0.81 and 0.78 at 25 and 60°C,
respectively. The activity coefficients were
calculated from the mean ionic activity
coefficient of hydrochloric acid in 0.1 M
potassium chloride as described by Bates.®
The mean ionic activity coefficients have
been determined by Harned et al.4'¢
The concentration dissociation constants,
K, were calculated to be:

25°C Ko, = 3.6 X 10°*  (pK, = 3.45),
Keg= 7.6 X 10 (pK, = 10.12),
60°C Ko = 3.3 x 107 (pK,= 3.48),
Ko =24 X101 (pK,= 9.62).

The present value of Ky, at 25°C is in
good agreement with that one reported by
Leussing et al.,* and the value of Ky,
which is somewhat lower than the previ-
ously published value, compares favour-
ably with the values reported at other
temperatures.®
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