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Absrtact

There is a need for a method that can effectively remove wastewater containing small-sized particles such as TiO,.
In this study, we attempted to remove TiO, wastewater using electrocoagulation-electroflotation two-step
separation. The TiO, wastewater was effectively removed via batch electrocoagulation-electroflotation separation.
However, in the batch process, the simultaneous operation of electrocoagulation and electoflotation was challenging
due to the high residual turbidity. In the continuous operation, electrocoagulation and electoflotation reactors were kept
separate. The turbidity removal in continuous operation was similar to that in the batch process, nevertheless, the
residual Al concentration was high, leading to the conclusion that counterterm ensures against residual Al were

necessary.
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Fig. 1. Schematic diagram of batch and continuous reactor.
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Fig. 2. Effect of electrocoagulation current on residual turbidity and Al concentration. (Electrocoagulation time, 5 min;
Electroflotation current, 0.2 A; Electroflotation time, 5 min, Na,SO4 cocncentration, 0.5 g/L)
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Fig. 3. Effect of electrocoagulation time on residual turbidity and Al concentration. (Electrocoagulation current, 0.5 A;
Electroflotation current, 0.2 A; Electroflotation time, 5 min, Na,SO4 cocncentration, 0.5 g/L)
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Fig. 4. Effect of electrolyte concentration on residual turbidity and Al concentration. (Electrocoagulation current, 0.5 A;
Electrocoagulation tme, 7 min; Electroflotation current, 0.2 A; Electroflotation time, 5 min)
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Fig. 5. Effect of electroflotation current on residual turbidity and Al concentration. (Electrocoagulation current, 0.5 A;
Electrocoagulation tme, 7 min; Electroflotation time, 5 min; Na;SO4 cocncentration, 0.5 g/L)
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Fig. 6. Effect of electroflotation time on residual turbidity and Al concentration. (Electrocoagulation current, 0.5 A;
Electrocoagulation tme, 7 min: Electroflotation current, 0.3 A; Na,SO4 cocncentration, 0.5 g/L)
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Table 1. Residual turbidity according to electrocoagulation-electroflotation simultaneous operation mode

Mode 1 Mode 2 Mode 3 Mode 4 Mode 5
Operation mode "Coa.: 7 min Coa.: 5 min Coa.: 3.5 min Coa.: 2.0 min Coa.: 0.5 min
YYYYY Coa.-Flo.:2min  Coa.-Flo.: 3.5min  Coa.-Flo.: 45 min  Coa.-Flo.: 6.5 min
“Flo.: 6.5 min Flo.: 4.5 min Flo.: 3.0 min Flo.: 2.0 min Flo.: 0 min
Residual turbidity 2.01 5.40 8.91 13.5 25.4

(NTU)

* Coa.: Electrocoagluation
** Flo.: Electroflotation

*** Coa.-Flo.: Electrocoagluation-electroflotation simultaneous operation mode
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Fig. 7. Effect of hydraulic retention time of continuous electrocoagulation-electroflotation process on residual turbidity.
(Electrocoagulation current, 0.5 A; Electroflotation current, 0.3 A; Na;SO4 cocncentration, 0.5 g/L)
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Residual turbidity(NTU) = 370.0108 x %#/#*i™ (1)
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