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ANAAYTIKH XHMEIA,— Gravimetric determination of thiocyanate
ions in the presence of chloride or bromide ions, by John K.
Kouinis = T heodore F. Zafiropoulos *. >Avexowvddn vmo tod *Axadn-

uaixov %. I'. Toatod.

ENTROD U CETO N

Most of the analytical methods of the thiocyanates can be classified
into two major groups: those based on conversion to sparingly soluble
and [ or coloured thiocyanates; and those in which the thiocyanate ion
undergoes oxidation.

There has, always, been interest in analysis of mixtures of halides
and pseudohalides, including thiocyanates. Léon [1] determined thio-
cyanates in the presence of bromides, by potentiometric titration with
silver nitrate. Parida et al [2] reported the determination of thiocyanates
in chloride and thiocyanate mixtures by potentiometric titration, using
a Ag/AgSCN electrode. Grey and Cave [3] carried out the determination
of thiocyanates in mixtures containing chlorides, bromides and iodides,
employing high frequency titration with silver nitrate. Borroughs and
Attia precipitated triocyanates, in the presence of bromides, as
CuSCN, with copper acetate in an ammoniacal solution of the sample,
containing ascorbic acid as a reducing agent. No cuprous bromide is
precipitated. The precipitate is dissolved in nitric acid/ ferric alum and
the thiocyanate ions are titrated potentiometrically with a silver nitrate
solution. Recently, Chadwick [5] found that thiocyanate (also iodide,
borate, perchlorate and other anions) was precipitated by 2, 4, 6-triphe-
nylpyrylium chloride in dilute hydrochloric acid, offering the possibility

of gravimetric determination.

EXPERIMENTAL

The gravimetric determination of thiocyanates as palladium thio-
cyanate, Pd(SCN),, by the method of PdCl,, was tested and applied

during a research project on complex compounds containing thiocyanates.
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For the evaluation of the method and the establishment of its
reliability and accuracy, solutions of potassium thiocyanate and potassium
bromide, of accurately known concentrations, were prepared. The solution
of palladous chloride, PdCl,, is prepared by dissolving 1 gram of the
compound in 100 ml concentrated hydrochloric acid (12 M) and diluting
the resulting solution to 500 ml with deionized water.

To a series of solutions, containing thiocyanates in amounts ranging
from 5 to 20 mg and bromides in amounts up to 25 mg a slight excess
of palladous chloride solution is added slowly and with constant stirring.
The solutions are set aside, for two hours, to insure complete precipita-
tion and digestion of the precipitate. The formation and settling of the
precipitate commence a few minutes after the addition of the PdCl,
solution. T'he precipitates are, subsequently, filtered in porcelain
crucibles and washed a few times with small portions of deionized water.
The precipitates are heated, for one hour, at 110°C and weighed. The
process of heating and weighing is repeated until a constant weight is
obtained.

The accuracy of the method, established by the statistical analysis
of a large number of samples (over thirty) is + 0.70 %.

The method, just described, is simple and relatively fast. In
contrast to the methods of Instrumental Chemical Analysis, it does not
require special equipment or apparatus and the cost of the reagent,
palladous chloride, can be decreased, significantly, by the recovery of
palladium from the precipitates and filtrates. The table below shows
the results of the statistical analysis. The authors will continue work

for further improvement of the method.

TABLE 1

No. of Amt of Amt of Relative
determinations| SCN— (mg) taken | SCN— (mg) found Error (°/o)

15 5.80 5.76 —0.69
5 8.70 8.67 — 0.34
5 11.60 11.64 -+ 0.34

8 17.40 17.50 +0.57
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HEPTAHYIX

‘H noagoioa dvaxoivoosis avagéoetal eig Tov otaduinoy meoodlogiopov tdv
Betonvavindv iovtov, tagovste yrmorovxmv 7| Bowuolywv toviov, dwa tig xata-
Budicemg tovtwy d¢ Veroxvavinov marhddiov, Pd (SCN),, el 8Ewvov d° vdooyxho-
owol 8Eéog meQpdAlov.

Awd tiig nedédov adriic mooodiogilovrar mosdinteg Jetoxvavivdv ano H Ewg
20 mg, magovoig yhworovymv 7| Bowuotyov vty eig mosdmrag fws xai 25 mg
S ™y meolmtwoy TV Powutovywy.

‘H uédodog &dompdodn »ai drohovdmg Eenoudothy xatd v dudonelav

3

goevvnTixdic foyaoiag ovumhéxmy Evdoemy, ai 6molal megieiyov xal deroxvavizd
i6vra. Aty elvar anhij nal, oyetinde, tayeio. "Ev avuidéoer moog tag uetédouvg
~ 3 ’ ~ 3 / & 4 \ 3 -~ 3 \ AY Eal
Tiig &vooydvou ymuxiic avakdoemg, 7 uédodog dev dmaitel eldindg ovorevag 1
oxeln, 10 Ot ®Gotoc toU yAwotovyov makkadlov dvvarar va pewwdii dwa tig dva-
#toemg tov marladiov &x tdv nudtov xal dimdnudrwv.

‘H axoifera t@v dnotedeopdrov, O mooxvmrer x Tiig otatiotixiic Gvaiy-

oewg inavod aotduod detypudrwv (toudrovra xai mhéov), eivan £+ 0,70%.
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