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Effect of ionic Strength of Electrolyte on Phenanthrene Removal in
Electrokinetic-Fenton Process
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ABSTRACT

Characteristics of phenanthrene removal in an electrokinetic (EK)-Fenton process were investigated in a viewpoint of
concentration and ionic strength of electrolytes. When three kinds of electrolytes (NaCl, KH,PO,, and MgSO,) were used,
the increase in electrolyte concentration caused the decrease of electrical potential gradient. The increase of electrical
conductivity was due to the increase of ionic concentration in soil. The decrease of accumulated electroosmotic flow
(EOF) with increase in electrolyte concentration was due to the decrease of zeta potential. The removal efficiency was in
proportion to accumulated EOF which depended on ionic strength. Total energy expenditure without electrolyte was 10-30
times higher than its with 0.5 M electrolyte. The lower removal efficiency was caused by the lower energy expenditure
with 0.5 M one. An effective EK-Fenton process was determined from considering the removal efficiency and the energy
expenditure, simultaneously. )
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Fig. 3. Schematic diagram of test cell for EK-Fenton process.
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Fig. 4. Electrical potential gradient (a) NaCl, (b) KH,PO,, (¢)
MgSO,(@: 0 M, V: 0.005 M, Hll: 0.05 M, : 0.5 M).
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Fig. 5. Accumulated electroosmotic flow (a) NaCl, (b) KH,PO,,
(c) MgSO,4 (@: 0 M, V: 0.005 M, l: 0.05 M, <: 0.5 M).
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Table 1. Removal efficiency of phenanthrene and energy
expenditure

Electro- Ct;);ic::- Accumulated  Removal exsgr?tri%ire
1 0,
Iyte ™) EOF (mL) efficiency (%) (kWh)

0 346 924 0.452

NaCl 0.005 712 96.7 0.389
0.05 339 92.1 0.253
0.5 102 59.2 0.0476
0 411 97.0 0.452
0.005 705 98.4 0.440

KH,PO,
0.05 340 89.7 0.271
0.5 95 57.7 0.0158
0 382 89.6 0.456
0.005 S87 90.2 0.428

MgSO4
0.05 166 62.2 0.253
0.5 80 48.7 0.0158
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