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For the study of the photoaquation of hexacyanoferrate(lI) and octa-

cyanomolybdate(IV) [1] the dissociation constant of hydrogen cyanide (Kd)
was determined at several ionic strengths in the range from 0.1 to 5.0 mol dm-3
NaCIOc (T = 298 K).

Data in the literature are available only in the range of the Debye-.
Huckel theory and were extrapolated to zero ionic strength [2, 3, 4]. Different
methods were used for the determination of Kd. BRITTON and ROBINSON
calculated pKd = 9.31 by measuring the saturated vapor pressure of HCN,
PANG determined pKd = 9.22 by spectrophotometric measurements and IZATT

et al. got pKd = 9.21 by monitoring the pH with glass electrode [2].
In our study the dissociation constant was determined by a poten-

tiometric titration method using cyanide selective and glass electrodes. A linear-
ized form of titration curve was used for calculations [5].

0.1 mol dm -I sodium cyanide (Reanal product) stock solutions were freshly prepared
and used only if no yellowish colouration occurred. The solutions were kept in plastic vessels
in the dark and cold, under Nt atmosphere.

1.0 mol dm -3 perchloric acid stoc~ solutions were prepared by diluting 60% (Merck
product) perchloric acid. The concentration was determined by titration potasaium hydro-
gencarbonate (Reanal product) using methylorange as an indicator.

For titration at different ionic stre~ths 0.1 mol dm -3 perchloric acid and about 0.01
mol dm -I sodium cyanide solutions were diluted from the stock solutions.

The ionic strength of different samples was adjusted with 6.0 mol dm -I sodium per-
chlorate (Merck product) stock solution.

The cyanide concentration was determined with an OP-201 Universal Radelkis pH-
m.eter usin« OP-711-D-IRadelkis ionselective electrode and K 401 Radiometer S.C.E. (f"illed
WIth saturated sodium chloride to avoid the precipitation of potassium perchlorate).

The pH value of the same sample was determined with PHM-SI Radiometer pH meter
using GK %301 combined electrode (filled also with saturated sodium chloride).

The coutant temperature was 298 :!: 0.1 K.
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I A linearized form of the titration curve can be written as follows:

!:: + V 0 [CN-] = Veq - -.!.- V + V 0 [CN-] [H+] (1)
CHclO. Kd CHCIO.

where

V n volume of a titrated sodium cyanide solution (generally 50 mL),
CCN- 0.01 mol dm-3, 1=0.1, ...,5.0 mol dm-3 NaClO..

CHCIO. concentration of perchloric acid solution used for titration (0.1 mol
dm -3, I = 0.1, ..., 5.0 mol dm -3 NaClO4),

V volume of added acid (mL) ~[C -]
Veq equivalence volume of perchloric acid, defined as: Veq = --~--~-

(mL), HCIO.

Kd the dissociation constant of HCN (mol dm -3).

The Kd values were calculated from the slope of (1) type lines by least
squares method. The cyanide and hydrogen ion concentrations were calculated
only in the first part of the titration curves, because of the well-known
anomalous character of the cyanide selective electrode below pH = 8.5 [6].

Linearized titration curves at different ionic strengths arc ~

Fig. 1.
The first part of the titration curves was linear in the whole

the ionic strength from 0,1 to 5.0 mol dm-3 NaClO.,
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Fig. 1. Linearized titration curve. at different ionic strength!;
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The results of the calculations are s

The mean values were calculated from the results of three parallel
measurements.

There is a good agreement between the DH theory and experimental
results: the dissociation constant strongly increased with jncreasing the
ionic strength.
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ummarized as follows:

'j;'K4

0.00

0.10

1.00

3.00

5.00

9.21 :i: 0.01 (extrapolated)

9.06 :i: 0.02

8.88 :i: 0.02

8.81 :i: 0.02

8.78 :i: 0.02
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