‘E]ﬁ%DJ"E_ fﬁ:iﬁl*ﬁ%‘-ﬂ; $£15% 5820214 5A8

Eco-Environmental Chinese Journal of Vol. 15, No.5 May 2021
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074
EFEE o= fa T RN
3 NEEH: TESERE
I DOI  10.12030/j.cjee.202012030 FE S XS3 SCHRFRIRES - A

AL, PRI, PNIREA, 4. RS GRS T SR 5 PR IS RIE A [T]. PREE T2, 2021, 15(5): 1652-1661.
LI Min, CHEN Hongyue, SUN Zhaoming, et al. Electrokinetic combination remediation of sediment contaminated with complex

heavy metals[J]. Chinese Journal of Environmental Engineering, 2021, 15(5): 1652-1661.

AR GIENE A HSERITRRENEE

s g B L E RN
L Tl K2 E R 538 2= B, K 300401
2.9 b AR TR RS HL, K 300401

E—EH . FEH0985—), &, Wt, REER., HEhm.: SYEALE . BEmail: limin0409@hebut.edu.cn
*EEIEH

W OE WS WIAR IR E SRS U 0T B 9 BRI IR ik R R AR R S, LS T i
PERR B S BEG B B R WA, Ll Cu, Zn, Pb, Cr, NiT5 YR ABFFE N G, 454 /INRKA DR Hh 3B 481 52
5, WIRIE R X R G TS PR e B E RO ) OF AT B I B R S8, A5 R R, B R L A O
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Fig. 1 Sampling position of sediment

1.2 SR HE

/. . F1 HiNERELMER
SN LS T RS SR TR I B R

Table 1 Physical and chemical properties of sediment
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/NSRS TR 1127 689 24 43 19

15 QB I FEA R # . 24 he SRR H &

A BRI ZE 1 000 mekg! KSR IR e 1002 657 284 03 13.9

Kl 2(a) Mgt BRnE R, LHE B . FHEZE (10 cmx10 cmx10 cm), +4E% (35 cmx10 cmx
10 cm), WL, A asE iR 382 5 i b & ) i a2 /K B Al A 250 H B A R T . 1 P16 6
F& pH JH 7 AR DT IE M . BHAR O pH 78 5 25 & (15 cmx15 emx10 cm) ¥4 4 fk Cr Zh6E; B M
pH I 1 4 B AR HCE SRS . S B, L0l mol LT KCI Y ML, TSEB % 24h, MK
BAEE 2 Veem™, BLRACFRIRTR Skgo BEMIFG 24 h AP ES RS S8, TRERE, Wi+
BERSESE, B 3@).
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Fig.2 Schematic diagram of test device
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Table 2 Experimental design
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Fig. 4 Effects of pH on the distribution of heavy metals in the electrolyte
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Cu®* +20H™ — Cu(OH), | ®)
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Pb** +20H™ — Pb(OH), | 7
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Fig. 5 Variation of current density and energy consumption in the bench-scale test

1 58 F 2l RIE B R 5 15 ) R FE 5 ) 3 SR M C &R (B 5(b)), 5 d B BB REFE 43 il
12 994.44 F111072.99 k). BALGE R Bk, MLlIG k53 K nl 1545 fL AE 385.29 kI LB 94 s it
A48 HL 2 1 P SR O R S VAR B R BRI, AR TR T R R B Al i, DT D
ML AR, AU LR, DD DAY Jo A AT 3 Y FL BE TR 9%

2) ML B A B R A . TEAR e SR B A R, R v A Tk R
B, B BH B T 35 0 R e B 430 T 1300 F 630 mg L B A HE, ML Cr. Cd.
Cu. Ni il Pb (i &4 40 510 2 032,51, 1201.64, 809.42. 1088.05 F1915.88 mg-L ™', 7EHK L3
BB SRR, T AR AR D R B v B R AN, i dERRAE 150 #1250 mg-L'(18] 6). & 48
RENERMET, EaREE T AWMER, RSN R, M eB sk, 7emieE gk fH Ak S G
WREENT, HeREEE o S ALY UiEy, Bl e IR A S TOET 1Y



%5 PR MARGIENE G EERITRIRIENER 1657

A TMPIRES o 755 T Rk E B 2 A A o e
BeMRAACT . AT feiaht, BRRAR 5 0y @a@ o =
WePE TR T 76%-85%, MABEABAI TR 2 [ooag PR é@-mw?
VT 4 B 45 S B 55 4 O 0 1 % e 7 :
NERRESRAKGRE LSRRI, 2 5 ] B 20
HEEEAEER, REHETFESRER 2 |gnes Al -
ERCERRAENI S AL, PR ER S aopsmel A N =
IR 9%-17% I 49%-65%; RRMIHTE £ H@%@ Sl %%“’0"5
S IRIRA B RO 5 B T A AR, B R A R ®
BH A X 358 25 B R 43 51 A 74% TN 3% (1 7). HL B R T (B i)/
AR B S & A i 515 55 3l ik Ee6 MNAEMULREELEFEREIELRE
AL, HH 25 B o 48k S R T, U o BT RERELL

Fig. 6/ Variation of heavy metal concentration in the
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Fig. 7 Residual content and removal rate distribution of heavy metals in sediment during the bench-scale test
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Fig. 8 Residual content and removal rate of heavy metal in sediment during pilot-scale simulation test
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Fig. 9 Variation of current density and energy consumption during pilot-scale simulation test
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Table 3 Technical parameters and removal effects of some improved electrokinetic remediation methods
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Electrokinetic combination remediation of sediment contaminated with
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Abstract The removal of heavy metal contaminations from sediments is the key to purify river water and
utilize in engineering. The electrokinetic combination method with electrolyte circulation was designed to
remediate sediment polluted with combined heavy metals like Cu, Zn, Pb, Cr-and Ni. The bench-scale and pilot-
scale experimentation were carried out simultaneously to clarify the purification effect of the remediation
technology and to optimize the technical parameters of recovery. The results.indicate that the removement of
heavy metal ions from sediments is enhanced with the help of electrolyte circulation. The removal rate of
pollutions in the bench-scale and pilot-scale experimentation can reach.to 74%~84% and 52%~60%. In pilot-
scale experimentation, the residual content of Cr, Cu, Ni and Zn is 140.31, 314.47. 250.93. 464.17 mg-kg"
respectively. These values are all lower than the screening value of Soil Environmental Quality- Risk Control
Standard for Soil Contamination of development-land” Standard (GB 36600-2018). With the help of pH
adjustment and the inclined plate sedimentation device, the heavy mental ions in electrolyte can be recycled by
precipitation like Cr(OH),, Cu(OH),, Ni(OH), and Zn(OH),. The precipitation rate of heavy metals on both sides
are all up to 99% when the pH value of anolyte and catholyte is controlled between 5.0~6.5 and 10 respectively.
The electrokinetic combination method can synchronously realize the purification and recovery of sediment
pollutants.

Keywords electrokinetic remediation; compound polluted sediment; purification and recycle; pilot-scale
experimentation; electrolyte circulation
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