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Remediation of Cd-contaminated soil by EK-PRB
combined with yeast

LI Xin, ZHOU Haidong, XU Xinxuan, YE Mixuan
(School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The influence of voltage gradient and permeable reaction barrier (PRB) material on the
remediation of Cd-contaminated soil was studied by immobilized microorganism technology to prepare
fly ash-yeast pellets, and combined with electrokinetic-permeable reaction wall (EK-PRB) technology.
The repair period was set at 120 h; the initial water content was 30%); the electrolyte was CA and EDTA.
Six sets of voltage gradients (1.0, 2.0, 3.0, 4.0, 5.0, 2.5 V/cm) were set, and the most suitable voltage
gradient was obtained. The effect of PRB materials (fly ash-yeast pellets, fly ash) were compared. A
total of seven sets of tests were conducted. The results showed that the increase of voltage gradient in
the range of 1.0~ 5.0 V/cm has a facilitating effect on Cd removal, and the removal rate of Cd can be
increased by 23.4%. Fly ash-yeast pellets are more effective as PRB materials for the remediation of Cd-
contaminated soil. Considering the cost of electrical energy consumption and application, the voltage
gradient is selected as 2.5 V/cm and the PRB material is fly ash-yeast pellets. The removal rate of Cd
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can reach 53.7% |,

which reflects the feasibility and remediation advantages of immobilized

microorganisms combined with EK-PRB technology, and provides basic support for the subsequent in-

depth study of the removal mechanism and material innovation.

Keywords: electrokinetic remediation; fly ash; heavy metals; microorganisms
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Fig.1 Schematic diagram of fly ash-yeast pellets
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Tab.1 Experiment program of soil remediation
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Test 6 25 30 IR~ B T /NER 0.IM CA+0.01M EDTA 120
Test 7 2.5 30 MR 0.IM CA+0.01M EDTA 120
SRJE, 0 AR R IR I ) R O AR AR JR—TRERE TR /NI BT ASCR L T B Afip I A, Ry B IR —

e B IKE 5 4 SRR pH, SR RSl
KAEIR 12 2.5 BB S), 7E4R R 4R 30 min
JE L, SRR B TR 2 A (L) A IR
"] FE20 BY5258 28 pH i HIE 1 IE pH; L A5 40
K BB 8 (@) AAFR (mL) [ 12 5 By I BR AT,
BT IR S X 5 min J5 &, SRR B A
ZAXNAS (11 ) 45 BR /A ) FiveEasy % A1 S 232 {3 5
R

3 GR5HR

3.1 PRB KRB R

Ho3 JRE I~ B T /N BRORIDR B 0 WK B 7K A - Cd
MRCR IR 2 Bz, daR Bl AR, 7EK AR
MR B R H, R)H TT 5E P folt 2 00 A ) i 1 A5 1

P L T /INER S Cd A A7 o B R B 4 40T 5.0 mg/g,
XF Cd M RERA BN, JEA BTSN E R PRB
FHEE
32 tTEEERERREN

AN TR 20 L e AR AR U 5T 3 BroR o oA 3
R AL, DRl R, R BT,
F kR R TR, 5 Yo S BT b g
AR AL S A RS F R B,

R 2 KRB RR

Tab.2 Effect of water adsorption experiment

WM FE R CAR e L Tt IR

PRB# £} CW/(mg‘Lil) SW/(mg‘gfl) W B /h
AR~
REEL B NER 90.37 4.93 24
KRR 109.6 439 24
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Fig. 4 Soil pH value of each sampling point after remediation
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Fig.6 Cd removal rate of each sampling point after
remediation
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Fig. 7 Cd removal rate of each test after remediation
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