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Introduction Although the synthesis of chlorate
is one of the most important inorganic dedrosynthesis
processs, thereisalimited number of publicaions
relating to the anodic readions on aDSA® at chlorate
processconditions[1-5]. The main readion isthe same &
in the chlor-alkali process but the aonditions at the anode
surfacediffer from those in the chlor-alkali process
regarding pH, chloride-, chlorate-, hypochlorite- and
dichromate concentrations, masstransfer, temperature dc.
Thiswork aims at charaderizing the dedrochemicd
readions taking placeon aDSA® at chlorate process
conditions. Studies have been made & varying eledrolyte
concentrations, and some examples are given below.

Experimental Rotating discs were punched
from commercial ruthenium dioxide caalyzed DSA®'s
and fit into holders suited for an eledrode rotator Model
636from EG& G. Polarization measurements, mainly
polarization curves and cyclic voltammograms, were
recorded using a PAR273A potentiostat. Corredion for
iR-drop was made by a current interrupt technique, where
potential transients were sampled by an Integra 20
transient recorder and fit into pdynomial expressionsto
evaluate the iR-correded paentials. Instrument control,
data olledion and evaluation have dl been made using
the LabVIEW program padkage. The “standard” chlorate
eledrolyte used contained 550gpl NaClOs;, 110gpl NaCl,
3 gpl Na,Cr,07, no added NaClO and was at pH 6.5 and
70°C. The dedrode was rotated at 3000 rpm. Any
deviations from these mnditions are given in the text.

Results and Discusson Polarizaion curves at
varying chlorate- and chloride concentrations are given in
Figure 1, where potentials are given relative to the
Ag/AgCl eledrode. Thetotal molar salt concentration was
kept constant to fix the ionic strength. At anode potentials
below about 1.1V the dominating electrochemica
readion is oxygen evolution. The aiions chloride and
chlorate retard the readion, and chloride has the strongest
effect on the potential. At potentials above about 1.1V the
dominating readion is chloride oxidation. The readion
order with resped to chloride isone (1.0-1.1) in the
potential region 1.1751.225V. Oxygen evolutionisa
minor readion in thisregion, but affeds the polarizaion
curves at pH 6.5. Asthe chloride concentration is
increased the current efficiency for chlorine evolution
increases, which lowers the anode potentials and the
slopes of the curves.

In Figure 2 the pH of the dedrolyte has been
varied, and the anode potential recorded at a constant
current density of 30A/m? In 200gpl NaCl without
Na,Cr,O; the dedrolyte buffer cagpadty islow. Any
oxygen evolution is slf-retarding, as protons formed in
the readion addify the dedrolyte in the vicinity of the
anode and thereby increase the equili brium potential for
thereadion. At alkaline mnditions, above pH 9, oxygen
evolution is enhanced and the anode potential drops
rapidly as pH isincreased. As dichromate is added to the

solution the buffering eff ect promotes oxygen evolution
already at a pH of about 5, where the potential deaeases
toaplateau at 0.9 V. At adkaline conditions, above pH 9,
the potential drops rapidly. A similar behavior is observed
in chlorate eledrolyte, although with higher
overpatentials for oxygen evolution due to the high anion
concentrations.

Conclusions The readion order with resped to
chloride is one, similar to that reported for aadic chloride
solutions. At apH of 6.5 oxygen evolutionisaside
readion that is enhanced by the buffering effed of
dichromate.
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Figure 1. iR-corrected polarisations curvesfor a
DSA® at 70°C, pH 6.5, 3 gol Na,Cr207.

14T

—&— 1M NaCl 4M NaClO3

E, V vs Ag/AgClI

——2M NaCl 3M NaClO3 ||

—>—3M NaCl 2M NaClO3

0.9 ¥
j —¥—4M NaCl 1M NaClO3

—®—5M NaCl OM NaClO3 ||

08 +

10 100 I,A/m2 1000 10000
Figure 2. Anode potential against pH at
30 A/m? for chlorate electrolyte and 200 gpl
NaCl solution with and without dichromate.
Electrode rotation rate 3000 rpm.
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