
Proc. Estonian Acad. Sci. Chem., 1994, 43, 3, 107—109

3‘ 107

ELECTROCHEMICAL OXIDATION

OF SULPHIDE AND THIOSULPHATE lONS

ON THE TITANIUM-MANGANESE DIOXIDE ANODE

Tamila PETROVSKAYA Guido RAJALO and Maya GLUSHKO

Eesti Teaduste Akadeemia Keemia Instituut (Institute of Chemistry, Estonian Academy
of Sciences), Akadeemia tee 15, EE-0026 Tallinn, Eesti (Estonia)

Presented by J. Kann

Received January 20, 1994; accepted April 21, 1994

Abstract. The simultaneous soft electrochemical oxidation of sulphide and thiosulphate
ions was carried out in a nondiaphragm electrolytic cell using an insoluble titanium-

manganese dioxide anode. The transformation of sulphide ions into thiosulphate and

further into sulphate depending on time and current density was investigated.
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INTRODUCTION

Waste waters coming from various chemical, oil-shale processing and

tannery works contain sulphide and thiosulphate ions. The toxic sulphide
ion can be converted into less harmful compounds using electrochemical
oxidation. For the sulphide oxidation platinum, ruthenium-titanium oxide

a.o. anodes have been used. The titanium-manganese dioxide anode

(TMDA) has been used for the electrolysis of weak hydrochloric acid and
sodium chloride solutions [!] as well as for electrochemical destruction
of organic compounds in waste water [2]. It also seems tobe a promis-
ing anode for the sulphide oxidation, mostly on account of its lower cost.

In our previous work [?], we have demonstrated the possibility о!
selective electrochemical oxidation of sulphides in tannery waste water
using insoluble anodes, including TMDA, the process being carried out
in soft conditions (at low current density). Nevertheless, the detailed

investigation of the kinetics of the simultaneous electrochemical oxi-

dation of sulphur-containing ions seems to be necessary.

EXPERIMENTAL

The studies were carried out in a laboratory rectangular nondia-
phragm electrolytic cell 155 X 110 X 18 mm. The cell had two cathodes,
the anode was placed between them. The surface area of the anode was

300 cm?, the liquid volume was 240 cm 3 The scheme of the apparatus
used was presented in our previous report [3]. The experiments were

performed in the periodic mode of operation, the process time varying
from 5 to 30 min. The current density ranged from 0.24 to 0.67 A/dm2.
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The average temperature was 18+1°C. As electrolyte, aqueous solutions
of sodium sulphide, sodium thiosulphate and sodium sulphate, pH=
= 13—14, were used.

The samples for analysis were taken from the electrolyte at the

beginning and at the end of the process. The sulphide ions were pre-
cipitated from the solution as CdS, dissolved in a hydrochloric acid
solution and titrated iodometrically. In the filtrate both the thiosulphate
and sulphite ions were titrated iodometrically separating the sulphite ions

by formaldehyde [%]. The sulphite ions were practically non-existing in
our electrolytic solutions. The sum of polysulphide and colloidal sulphur
was determined from the difference between the iodide and bromide
oxidation of sulphur containing ions []. The concentration of the sul-

phate ion was determined by means of an ion chromatograph (anion
exchange column 4X 150 mm with sorbent RM, 256—40 um particle size,
Institute of Chemistry of the Estonian Academy of Sciences), eluent —

phthalic acid, pH=4.36, detector — Knauer spectrophotometer, A=

=260 nm.

The TMDA was prepared by repeated thermal combustion of man-

ganese nitrate on the titanium plate treated previously with hydrofluoric
acid solution [€]. |

RESULTS

The figure shows the contents of sulphide, thiosulphate and sulphate
sulphur in the electrolyte vs. time at the current densities of 0.24 and
0.67 A/dm2. In both cases, the concentration of the sulphide sulphur is

continuously decreasing and that of the sulphate sulphur is continuously
increasing in time. The concentration curve of thiosulphate as an inter-

mediate product has a maximum which is higher for the lower current

density. The oxidation rate increases remarkably with increasing current

density. In case of sufficiently long electrolysis time and high current

density, the sulphide sulphur will be mainly oxidized to sulphate as the
end product. The conversion of sulphide to polysulphides and elementary
sulphur is less then 5% at the current density of 0.67 A/dm? and it is
1е55 {Пап 12% а{ 0.24 А/ат?. |

Dependence of sulphate (/), thiosulphate (2), and sulphide (3) sulphur concentration

on time. Current density 0.24 (A) and 0.67 A/dm? (B).
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SULFIID- JA TIOSULFAATIOONIDE ELEKTROKEEMILINE
OKSÜDATSIOON TITAAN-MANGAANDIOKSIIDANOODIL

Tamila PETROVSKAJA, Guido RAJALO, Maia GLUSKO

Оп uuritud sulfiid- ja tiosulfaatioonide iitheaegset oksiidatsiooni

titaan-mangaandioksiidanoodil diafragmata elektroliiiiseris madala voolu-

tiheduse korral ning maaratud alg-, lõpp- ja vaheproduktide sisaldus
elektroliiiidis olenevalt ajast ja voolutihedusest. Peamiseks 10pp-produk-
tiks osutus sulfaatioon.

ЭЛЕКТРОХИМИЧЕСКОЕ ОКИСЛЕНИЕ СУЛЬФИД- И

ТИОСУЛЬФАТ-ИОНОВ НА ТИТАНДИОКСИДНОМАРГАНЦЕВОМ

АНОДЕ

Тамила ПЕТРОВСКАЯ, Гуйдо РАЯЛО, Майа ГЛУШКО

Изучено совместное окисление сульфид- и тиосульфат-ионов на ти-

тандиоксидномарганцевом аноде в бездиафрагмовом электролизере при
низких плотностях тока. Определено содержание исходных, промежу-
точных и конечных продуктов в зависимости от времени и плотности

тока. Установлено, что главным продуктом окисления является суль-
фат-ион.
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