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ABSTRACT : In this study, Insoluble catalyst electrode for oxide systems were manufactured, by using
of them, carried out experiments on electrolytic treatment of dyeing wastewater containing persistent
organic compounds, and then made a comparative study of the efficiency of treatment for environmental
pollutants and whether each of them is valuable of not as an electrode for soluble electrode(Fe, Al) and
insoluble electrode(SUS, R.C.E; Replaced Catalyst Electrode) which were used in the electrolytic system.
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Besides, it was investigated the conditions for electrolytic treatment to find the maximum efficiency of
electrolytic treatment. As the result of this study, by using of insoluble catalyst electrode for oxide can
solved the stability of electrode that is one of the greatest problems in order to put to practical use of
electrolysis process in the treatment of the sewage and wastewater and the result runs as follows;

1. The durability of insoluble catalyst electrode(R.C.E) can be verified the most favorable when the molar
ratio of mixture RuO>-SnO,-IrO>-TiOy(4 compounds system) is 70/20/5/5.

2. The efficiency of treatment was obtained a more than 90% goodness for CODMn and also a good
results for T-N removal in the experimental conditions of the distance of electrode 5 mm, time of
electrolysis 60 minutes, permissible voltage 10V, processing capacity 0.5.¢.

Keywords : Insoluble catalyst electrode(R.C.E), Electrolytic treatment, Dyeing wastewater
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Fig. 2. Procedures and pyrolysis condition for
preparation of mixed oxide electrode by
thermal decomposition.
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Table 1. The characteristics of dyeing wastewater
items| CODye| TN | TP | S Turbidity
sample | mg/1)| mg/t) | g/t | (mg/t) | P | vy
\" [ 980 | 705 | 624 | 86 |1282| 91
B 750 | 56.7 | 443 | 64 |1238] 7.8
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Fig. 3. Schematic diagram for electrolytic treatment of dyeing wastewater.
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Table 2. Experimental kinetic parameters for the oxygen evolution reaction on the ‘various electrode in 1M

H2504 solution at 25C.

Anodic material
a(V) b(V) a io (mA - cm™)

mol % Metal oxide
100 RuO; 0.038 0.049 0514 0.168
70/30 RuG,-5n0,, 0.658 0321 0079 0.009
80/10/5/5 RuO>MM™ 0.114 0.058 0.443 0.140
70/20/5/5 RuO»MM 0.007 0.025 1.040 0.750
60/30/5/5 RuO»MM 0.027 0.031 0.831 0.420
50/40/5/5 RuO>MM 0.884 0.232 0.111 0.022

*

a : Experimental transfer coefficient
io : Exchange current density

ok

*** M. M: Mixed Materials( RuO,, : SnO,, : IrO; : TiOy)

' CLEAN TECHNOLOGY Vol9 No.3
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Table 3. Overvoltage for the oxygen evolution reaction on the various electrode in 1M H,SO4 solution at 25C.

Anodic material Overvoltage(mV)
mol % Metal oxide 1 mA - cm® 10 mA - cm* 100 mA - cm’
100 RuO; 38 87.9 297.9
70/30 RuO,-5n0O,, 658 979 1301
80/10/5/5 RuO»MM 34 70.6 107.2
70/20/5/5 RuO,MM 41 17.9 31.7
60/30/5/5 RuO»-MM 6.9 27.7 485
50/40/5/5 RuO,-MM 481 186.9 325.7
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Fig. 7. Variations of current with time for treatment
of dyeing wastewater A
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Fig. 8. Variations of temperature with time for
treatment of dyeing wastewater A
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