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Fig. 1 Device model of electrokinetic remediation
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Fig. 2 Variation of electricity, pH and Eh during electrokinetic remediation with one-way electrode
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Fig. 3 Variation of AVS and ferrous concentration in sediment during the electrokinetic remediation with one-way electrode

280 ~ 7 2700
T 240 76 — b ;‘l‘gg - [k
5 200 —= ik g s [ : itk T
g —— it = @ 1800 $
= 160 Léf 4 —— % = 1500
g £ & 1200
g 4 £’ ¥ 900 *\
g % ~pt— £° T~ S 600 t
,@‘48. e @;.\....... . gmg. S
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
1z4 7 a)/d IB47E)/d 1B47E)/d
(a) [BIBK A (b) [HIBUKIHSR (¢) IEVeEEER

4 ERIHEEIEFREBRKER. HSRLKERSANEL
Fig. 4 Variations of nitrate and ammonium concentration in interstitial water and ammonia in sediment during electrokinetic
remediation with one-way electrode
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Fig. 6 Variations of pH and Eh of sediment at different electrode switching frequencies
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Fig. 8 Variations of ammonium in interstitial water and sediment at different electrode switching frequencies
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Indoor simulation experiment of in-situ oxidation removing the reductive

pollutants in black-odorous river sediment with electrokinetic remediation
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Abstract Synchronous removal of multi-pollutants in black and odorous sediment in urban rivers is a hot
research topic nowadays. To achieve synchronous removal of multi-pollutants in black and odorous sediment,
the indoor simulation experiments of oxidation removing the reductive pollutants in black and odorous sediment,
such as sulfide, ferrous and ammonia nitrogen, were conducted with electrickinetic remediation technology. The
results showed that after 10 days treatment by one-way electrode electrolysis (1.5 V-cm™), acidic volatile sulfide
(AVS) and ferrous iron could be obviously oxidized in the anode sediment area, with the removal rates of
59.51% and 79.41%, respectively; but their removal effects in the cathode area was not significant. In addition,
the ammonia nitrogen concentrations in interstitial water could be significantly reduced in both anode and
cathode area, and the corresponding removal rates were 56.5% and 73.9%, respectively. However, during the
oxidation process, obvious acidification in anode area and alkalinization in cathode area occurred, which could
be avoided by periodically switching the electrodes. At the electrode switching frequencies of 1-, 2.5-, and 5-day
per cycle, the oxidation efficiencies of black-odorous pollutants were significantly different during the
electrokinetic remediation. In addition, the optimized electrode switching frequency for sulfide and ferrous iron
removal was 5-day per cycle, while for ammonia nitrogen removal was 2.5-day per cycle. The maximum
removal rates of sulfide, ferrous iron and ammonia nitrogen could reach 76.19%, 72.48% and 88.57%,
respectively. The above findings indicated that electrickinetic remediation technology could simultaneously
remove multi-pollutants in the black-odorous sediments and improve the water quality, but the corresponding
removal efficiencies may require further improvement.

Keywords black-odorous sediments in river; electrokinetic remediation; sulfide; ferrous; ammonia nitrogen;

oxidation
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