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Fig. 2 Current changes during experiment

PEBS FORCRL . A AN AL SR AR ST, 4, 7000 ——

S5 XIRAFAE i % 22 7 (p<0.05) - 6000t [_JACEK
FEAT 10 dJR LB T AL 2 Y 3£ <ol I An-iK

T AL AL, A4 20 d M, FE- = ¢ e SO

EK. AC-EK., AA-EK B J& AAC-EK K4 i i i o T ’

Sr 0K 2736, 42064.750.74, 57.68 mA. X LTI Hp

TIEW R, MERRNED, ERARKE 2000 | A% .

WAL, HEEET R, B AACEK B 1R ool

B FE fe 5, Tl AAC-EK 4 HL A i T AC-

EK Fll AA-EK. AC-EK ) HL, ¥ {8 1% T AA- =S ;2 s3 s4 S5 s6 7

EK %2 A h AC-EK fE#& = BI#k IX pH, %5 R 503 BB 9 )

S RE ALY . RIREY AN AR S i VR IING SRR AT B2 5 (p<0.05) .

Yz, FEALRGH R, El3 BaHtERtEESRNH

22 pH 4k Fig. 3 Distribution of conductivity in soil after

- $E % - pH 717, W 4 electrokinetic treatment



54 RRESE : H BB A a A v AR X R IR S S A B 1297

¥tk pH A 701, W0 4 FToR, 38 pH M BH B 55 B A 52 20 i 48 R 34, L I X 28 A i 2 v T B
WX o XMW, EINNEIGER T, B A R & A K R 43 5 A2 B HORT OH ), AA-
EK RE WS ML JE BHA% [X pH FFEAK, )40 82 X I 7F 10~20 d [ 0.47, 75T FE-EK F [RIEE, {H AA-
EK Jf A REBH 1L B X A4 pH T+, X AT fgSe i T LM 2 vp e A /&, ) B AS s 1Y HYE 2] 3K
RIS XA sk W T A SRR . 2, AC-EK B BB FL AR AN B fia) BH AR S 300, i S A% [X pHL i s 1) )
BT E . BT AAC-EK MLl i s, 58U S2~86 X 8 1 pH 2% 4k i BE — % = T AC-EK.. AA-
EK 5% FE-EK,

11 r

10

&, =
8 8
7F as
6 1 1 1 1 1 1 1 6 1 1 1 1 1
SI S2 S3 sS4 S5 S6 ST SI. S2 S3 sS4 S5 S6 S7
IRORE 54V B (BRAR B AR ) IRORE 54V B (BHAR B AR )
(a) FE-EK (b) AC-EK
1 r 04 1 - 104
| —e—#5204 [ e Ah20d
10 s 304 o s
9k ol
e o
o {=9
8 8 -
7 7L
6 ' ' ' ' ' ' 6 ' ' ' ' ' '
SI  S2 . S3 sS4 85 S6 ST SI S22 S3 sS4 S5 S6 ST
R 5 E CBHAR AR ) IR 540 B (BRAR E PR
(¢) AA-EK (d) AAC-EK

E4 SLWHFEHpHTK
Fig. 4 pH changes during experiment

23 E T

WENS fiR B R IR E, 2735 mV, SR TV E, f 2825 mV, HLBEI4E R T,
+ BEE, F BN N BB B B A B T AR 0 s Ak e, Hd, SI~SS X E, — M m TR,
S6~87 X3k () E, MR TR IR 1E . P E, A9 FF 5 38 B T /K H A By r= A B SRR s v A i s i B
W E, BIREAR 322208 T K A B2 b ™= AR &R, (B 384 Fid <4 . 5 FE-EK AH LG, BHAR FEL B 1)
a2 o AR X E, T, T R R A i RS Bl AR i DR X E, BRI . DL AC-EK R, L5 30 d B
S5 XAy E, L FE-EK 1% 147 mV, 5 SHEN %1 (i fiff 77 25 IR — 2,
24 As(T) REDHTUREZEF

g 6 frs, I LIRS As(T) Bii 080k 355.08 mgrkg ', A% TIPS As(T) iz 43
Boh 283.97 mgkg . BEIRET, T As(T) MG HE X 5k m) ) X R A, O B & S B A
ik, PR As(T) /A AR R R, As(T) 76 fL 3 /E FI T R s 32 21 f 52 B8 L 1B
VER, — 70, W s 89 H,AsO, . HAsO,> . H,AsO, 25 P i B4 M ; % — 7w, WM T



1298 ok L B ¥ W EEAVE S

600 - 600 -

—=—4510d | —=—4510d
500 %20d 500
—A—14530d
-—— i
400 |- i 400 |-
> >
E 300 F . £ 300 -
S N =
200 |- 200
100 100 |
0 1 1 1 1 1 1 J 1 1 1 1 1 1 J
Sl S2  S3 sS4 S5 S6 S7 Sl S27 83 s4 S5  s6 ST
BURE S50 i CBHAR 2B ) R A CREAR A% )
(a) FE-EK (b) AC-EK
600 600
—=—10d L —=—510d
s00 L —e—14520d sofl —e—520d
—A—30d —A—30d
- — =l -—— i
400 L YtatE 400 1 (Gl
>
>
£ 300 |- o E 300
| e T T - Lq_— ——————
200 200
100 100 -
0 1 1 1 1 1 1 J 0 1 1 1 1 1 1 I
ST S2  S3  S4 S5.86 / 7 Sl S2 S3 sS4 S5 S6 S7
R S8 (R EI AR ) TURE R PEAR 2 B A% )
(c) AA-EK (d) AAC-EK

5 KWIFEFE T

Fig. 5 /E, changes during experiment

- LB K ) Bl Bt LTS AT R B Y, T OB B LB Xk As(T) R A B AR . i T R
PR Y RE B R AR . B B TR R E, W SMIEMART BUINE, SRR Bt B
fik; Bboh, RS Fe,0, X HAG Rom AW BE 1, 58 2 00 0 Al i A4k 252 [m) I ARGGE RS, (45370
£ AS(T) Ji B BN T . 1847 30dJ5, AC-EK. AA-EK DA M AAC-EK #fi 4 % As(T) it &=
IS W HREAT L B TR (p<0.05) , S1. S7 X As(T) i 4 70 B0 & PE AKX (p<0.05), Ll AAC-
EK 4k # 41-As(T) Jiidit 47 5 25 PR FE AR s 7 | £ (S1. S2. S5. S6. S7), Ifi FE-EK ffi £ =
As(T) Jit 40 B VI AE A 1L TC B 2k 22 5 (p>0.05) , X ST X3} As(T) i 2 HEFE AR (p<0.05) , %32
A R W T 0 As(T) (AT B W3 P A -

217 30 dJ5 .,/ FE-EK ) As(T) B K B AKX (15.38%) , AAC-EK 1) As(T) B ARE R F i =
(31.50%)., AC-EK 5 AA-EK J&TF 2 & Z 8] (27.25%. 21.65%) . AC-EK 2 Jf LLREAE it i i i 4% £ %2
A LU JUAS 5 TE . H 5, BB WA EM KT RGERA, M TmiEs; ik, AR En
(8% Bl 38 R T BHAR X 4= 398 pH, i = 38 X645 £ e far (74 et 2 AR 0 S0 e 8 AR W BFF B 7 sk 55 1, HL OH i
BB EARE T END feah, B sk BEAR T 3 E,, fff Fe(llD) I1
Fe(Il) %1k, Fe(OH), %54k 2 W K I & Az v A PO, b DR 2 2 W RS AR Bl B il 1) = v b, A R 1 i
MIERS . AA-EK RHLAR T BE 40 /30 K T R, FIFEREIEE As(T) BIiERS s (H A HBHAR X
B pH AW BEAG, B9k T R HEXTAh 9B, SEUREESCR AR . Bk AAC-EK BHAR X pH 138
fis, HEmmRMERS, LAWK pHE &, E &K, AFH THA#H%, Bl AAC-EK Xf



54 RRESE : H BB A a A v AR X R IR S S A B 1299

700 -
i —=—%510d
_600F —e— %204
T [ ——4530d
Tor -
£ 40t
= 300
= L
£ 200
2 -
100 -
0 1 1 1 1 1 1 1
SI S2 S3 sS4 S5 S6 S7
Bk o e (BRI )
(a) FE-EK
700 5104
600 - e Ah20d
o L ——%530d
< 500 R /1 (S
en -
£ ol
= 300
E( -
£ 200
<"’ -
100
O 1 1 1 1 1 1 1
SI S2 S3 sS4 S5 S6 S7
TR s CBEAR )
(c) AA-EK

700
I —=— 1 10d
™ 600 - —e—1520d
e 5/
L 5001 —4 4304
£ L ST HkeME
400 |
;]\; | g T — & ____
300
=S L
S 200
< L
100
0 1 1 1 1 1 il 1 1
SI S2 ;S3 sS4 'S5 S6 S7
B s (BRI B AR )
(b) AC-EK
700 104
600 - e 20d
7:0 L ——4530d
< 500 R L i
= -
£ 40t
% RN = U\
3= 300
E( -
£ 200
é L
100 -
0 1 1 1 1 1 1 1 1
SI S2 S3 sS4 S5 S6 S7
URE AT (BRI B
(d) AAC-EK

6 LiErh AS(T) 57
Fig. 6 < Distributions of As(T) in soil

As(T) IEB PR LT AC-EK fil AA-EK.

W& 7 Ff s, FE-EK.” AC-EK. AA-EK .
AAC-EK 11 5\ HL BB #EAR X i 373.46. 449.59.,
496.46. 572.64 kWh, H.{ & & 68 #& K
7.98. 447, 644 418 kWh-mg ', "W, HH
fiE #E i 1= B9 AAC-EK Y A 15 &2 R FE B 1% .
XOEFE N, MR —E R, OB R EFERR
THHREEAERESTH YT ER X,
AAC-EK ffi 4k 2 Hr 1) As(T) 1Y 4 Jin & & FE-EK
Y 2.93 1% .

25 WINESSm

W h R, As(V) b ML A T B
2, 20 As(TID) A9 1.95 1% . HL sh AL P 30 d J5
As(V) F 23 A IR 8(a) T /s o As(V) 3
)& . P AR IR B o> A %, FE-EK. AC-EK.

600 —
" —a— Y\ B REFE 8

550 | _

TOD

{16 E

= 500 =

g g

w3 =

®

£ 450 14 ?E

B2 &

@

i}_‘

400 | 12 #
w0 L

FE-EK AC-EK AA-EK AAC-EK

7 AEIEAEADERRBMIESER

Fig. 7 Total energy consumption and energy consumption per

unit of remediation of different electrokinetic treatments

AA-EK., AAC-EK £ = H As(V) i &2 43 BUK IR Tt 15 60.62% . 120.61% . 93.99% ., 162.86%. iX J&: A
S, BRSO B As(V) AW RS 10 BHAR , 7EIE RS B, pH B FEIK, As(V) IEBREIBEZ T
B HR 1] X3 Fe,0, Xt As(V) B HEE A 1, SBAs(V) B EFE S EMEULS R, JFRK



1300 ok L B ¥ W EEAVE S

500 - —w=—FE-EK 150 - —=—FE-EK

L —e— AC-EK —e— AC-EK
o 400 T AAEK T asp TAAAEK
e —v— AAC-EK ~ —v— AAC-EK
0 I 11 <Y 1 & - - - WIAME
£ 300 S 120F ---—o == )
bt 105 -
@ 200 |- e
5 S ol d
< 100 | < m T

I 751

ST s2 53 s4 85 s6 7 SI  S2 . S3 sS4 . S5, S6 87
TORE 54V B (BHAR A ) BB A0 T (PR 2 BRI AR )
(a) As(V)BT 534K (b)- As(LLL) i 435

B8 EENLRRELTIED As(V) M As(I) 77
Fig. 8 Distributions of As(V) and As(III) in soil after electrokinetic treatment

P ER AR S i4h, BT B S i i i T R B D As(V) M IGER , S 3
W X B As(VYH A A 6] A2 B RO B AIR o 4% Ab B4 18] As(V) 43 A 22 5% £ BAE P 7EBI M X, AC-EK Ail
AAC-EK BB T 5y FIM X pH, i i 4 s i 9 B2 s i, PIr A 2 4 A B AH IR DX As(V) Jiit £ 43 5
ik T AA-EK 1 FE-EK; XK AA-EK HLHH K - i AH BA R X B As(V) JiT 2 53 80 AR T FE-EK.

As(IID) {9 73 A1 WL 8(b) T s o As(IID) 5 As(V) oA a#—2, hiam . MR, 2R,
FHA X + 3 pH<9.2, As(IIl) LA AT B () 2 F I X (HaAsO,) 7778, 2152 B 1B W74 1 2T A B AR P75
TERAR X, 40T B 35 pH ks, As(TID) X A4 FIE R 1) & AR AR IE 1k, 7 £ el oy A% S0 A
AR (H,AsO; . HAsO.>. AsO;") Bt %, Jfpfi iR P, FES6. S7 XM As(I) i &
SPBURT S5 X B, X HRE, &5 AL BB X As(IID) 5 i 40 BN MK 2 5 4K Uk AAC-EK, AA-
EK. AC-EK. FE-EK. Ab¥ZH [0 02257 7] B85 R B AT ¢, MM KT B EHER, 5
Z 1 As(I) 32 BB M VE R R Inp BB, 9 LA H 3t R BH A DX 1Y) As(TID) 5% B4 B Al , ) s ol 75 9l 4
Z T As(TID) Jox i 73 0

T 3 E T, S B As(ID) #4516k As(V). i547 30d J5, FE-EK., AC-EK., AA-
EK. AAC-EK % 57 As(IID) T34 ot it 43 B0 U B 50 0 B AR 9.78% . 7.81% . 13.65% . 4.09%. 5t
FRF, As(V) RSB Z T m. AUEds i, As) Bt T As(V)P, Wik, & E 5
RO R PR R A  HL AR, AA-EK [RIRBHE & BHAR X E,, T LAXT As(IIT) 1% 1) 8 2 5 5 5 AAC-
EK 8 W RE 4 =1 PHAR X B, (HILEAMR X E, BRI, BT AXT As(TID) 9 0 A F ok sl SR e 22

26 HHEEDMEMESTHL 100 t
2 Ab PR AL A = R A 3S 4 A A E 9 80-{

FIER o W16 5 A 45 TR 2 0 Eb ARG 31 v 4 ol

K N Ex-As (0.84%). Al-As (5.16%). Fe-As . I A
S YT FIL| I Al-As

(9.05%). Res-As (40.88%). Ca-As (44.07%). i = ol J-Fe-As

R AE T T AW e = har g, e 8 T m = RIS ] Ca-As

Fe,0, T B AEREIE S Bk, % = [ JRes-As

LK Bx-As. Al-As, Ca-As i b T [%, Fe-As 3l

Fl Res-As it - Fb o X b 45 A B0 240 7 0 A7 T2

A HATAL, FE-EK Ab BRATAY) Ex-As 285 1L e gt g g S B

B, AA-EK. AAC-EK 4bFH 41 ) Ex-As 2 1ICK! FEEK |AC-EK | AAEK AAC-EK

b R, 43 9N 0.44% F1 0.36%; FE-EK A4b B/ (1A 40

PR Y Res-As fe 24 5t i ik, AAC-EK Ab P B9 WEEFHESEK

7H Res-As 5 It S & fx =, ik 64.98%, & CK Fig. 9 Fractionation change of arsenic in capture chamber



W

54 RRESE : H BB A a A v AR X R IR S S A B 1301

1) 1.42 4% .

Ex-As f H B BEARE R R Fe,O, B IA R A SR AIL T 58 Z2 A WL BE AV 5, {F Ex-As %4k 8 Fe-As.
F AA-EK. AAC-EK M HLIRH K, H FHA X pH AHXT ALK, HARJE S 7= A= 1) Fe*'/Fe e bl L 1T B
T A B 2o DR pHL 2 T T O T AR E 0, M — 2B iR T X Ex-As MR, 5 SO
Ex-As i lWAK . Al-As 7 b A4 ARt 7] fE 2 52 Fe,05 B MR o W IH B 4528 BF 58 o B, 214 [ i 75
JKFE A Fe,0; B IAE] 0.5 mg-kg ' I, Al-As B E KM R LR . Res-As (5 b Al Th s — 77 I
JE T Al-As, Ca-As [i] Res-As ¥4k ; 55—y, A g 2k W% Bt J5 T2 B Fe-As AURZ sk PR35 e (A 1L &
Yy, wGE I KA A RN UTE Tk TR 32 1 A R R A R R LT, T AR K Res-As 221
S TR A7 20 B9 2 0 A R0 R B /MK R R Ex-As> Ca-As> Al-As> Fe-As>Res-As®, A[ L, &
HEE & )a, a9 A Y0 Rt RKO0E B R AIK. R AAC-EK Ab P 41 Ex-As 5 H Ik, Res-As 5 H i
B TR RSO R b
3 g

1) A0 EE T [ i dl, 3 Bl e B E Iy S S 2 AR I (pHL Ey) LA R G, X As(T) 11
TR EAMRIEN, UL AAC-EK ) As(T) BRI R i m (31.50%) , HIPNERE GEFERAK .

2) WM Ak 2 E P, RSB R JE, A AL FRZ As(TIn) - Y A3 RO ) B A T AR
As(V) 349 T 0 ORI i (B A BT T =

3) BB B A Fe, 0, Jiti A 1T {i it i JE 25 ML Ex-As, Al-As. Ca-As [i] Fe-As, Res-As # 1k, A4
EFZ P WA R, UL AAC-EK MR E bR e . bl W, AAC-EK FEE & fifiis Y +
ey 2 AR KW T .

2 % X M

(1] B3, 3ES200F, SCHVH, 45, Uk -H e 16 B B i TS Yok 1T A- 1 Sediments, 2020, 20(3): 1526-1533.
HRG R[], A=A TR, 2022, 17(6): 144-162. [10] fHE, TR, sk, 2. pHS ERSTHS AL AE K I M TR b s oy
[2] LITP, DING Y, WANG K L, et al. Comparison of humic and fulvic RYSEMA[T]. 75 S5 BT K254, 2013, 34(4): 99-103.
acid on remediation of arsenic contaminated soil by electrokinetic ~ [11] J&—fif, THERE, XYL, 2. MRIEk . 450 YR8 M L 3Emie 2 SHRE
technology[J]. Chemosphere, 2020, 241: 125038. PERGFZIA[T]. FREIRL, 2022, 43(5): 2732-2740.
(3] B%eln, TR, M, %5 AR MPRMR SRS e+ 3ERE  [12] JIDL, ZHANG J, MENG F S, et al. Species and distribution of arsenic
AU AT AEBEME A2 [J]. A8 TR, 2022, 40(3): 24-31. in soil after remediation by electrokinetics coupled with permeable
(4] &AW, M r. e [ 4 75 G i X I 25 5 5 40 X 3A B S SR e [0]. o reactive barrier[J]. Water, Air, & Soil Pollution, 2020, 231(12): 567.
FEREBERE T, 2018, 33(2): 145-152. [13] vl AR [ A A5 PR B, SR8 3 1 A U P M 335 e XU
[5] ALKA S, SHAHIR S, IBRAHIM N, et al. Arsenic removal technologies EEFRUEGRAT): GB 36600—2018[S]. db5t: rf EFREE Rl i,
and future trends: A mini review[J]. Journal of Cleaner Production, 2018.
2021, 278: 123805. [14]  FH&X, T, R, 5. T Am ik A s shb R S s e - MY
[6] MACZ LIIP, XIAW, et al. Effect of additives on the remediation of WEFE[I]. AETRFE44H, 2020, 40(6): 2212-2219.
arsenic and chromium co-contaminated soil by an electrokinetic-  [15] e A R ILFIE AR A5 PR BEE. 3 A AL IR JFUHL A7 f I 5 LAk HY
permeable reactive barrier[J]. Environmental Science and Pollution 746—2015[S]. Jbat: W EFERLE A, 2015,
Research, 2022, 29(8): 11966-11975. (161 Sl &, Ph3C7E, SCHIME, %5, Mo T -1 A & 25 B T IR Bk
[7]  XUYF LUQQ,LIJP, et al. Effect of humus on the remediation of PRINE HHEEARE R 235 & B TR [I]. AR, 2020, 39(5): 793-
arsenic-contaminated ~ soil by  electrokinetic  technology[J]. 800.
Environmental Technology & Innovation, 2021, 21(14): 101297. [17] ZHENG J, HINTELMANN H, DIMOCK B, et al. Speciation of arsenic
[8] KARACA O, CAMESELLE C, BOZCU M. Opportunities of in water, sediment, and plants of the Moira watershed, Canada, using
electrokinetics for the remediation of mining sites in Biga peninsula, HPLC coupled to high resolution ICP —-MS[J]. Analytical and
Turkey[J]. Chemosphere, 2019, 227: 606-613. Bioanalytical Chemistry, 2003, 377(1): 14-24.
[9] YAO W K, CAI Z P, SUN S Y, et al. Electrokinetic-enhanced ~ [18] 5K #, XIWests, VLA, b8 R [RE 580 A 4347 7 (0], 2007 s,
remediation of actual arsenic-contaminated soils with approaching 2008(3): 179-183.

cathode and Fe° permeable reactive barrier[J]. Journal of Soils and — [19] vl #H 25, IR ER, 4. BRAR SR X ITAUY vh i 36 55 AL 14 5 k)


http://dx.doi.org/10.1016/j.chemosphere.2019.125038
http://dx.doi.org/10.16418/j.issn.1000-3045.2018.02.003
http://dx.doi.org/10.16418/j.issn.1000-3045.2018.02.003
http://dx.doi.org/10.1016/j.jclepro.2020.123805
http://dx.doi.org/10.1007/s11356-021-16357-1
http://dx.doi.org/10.1007/s11356-021-16357-1
http://dx.doi.org/10.1016/j.chemosphere.2019.04.059
http://dx.doi.org/10.1007/s11368-019-02459-4
http://dx.doi.org/10.1007/s11368-019-02459-4
http://dx.doi.org/10.1007/s00216-003-1920-3
http://dx.doi.org/10.1007/s00216-003-1920-3
http://dx.doi.org/10.3969/j.issn.0254-5357.2008.03.005
http://dx.doi.org/10.1016/j.chemosphere.2019.125038
http://dx.doi.org/10.16418/j.issn.1000-3045.2018.02.003
http://dx.doi.org/10.16418/j.issn.1000-3045.2018.02.003
http://dx.doi.org/10.1016/j.jclepro.2020.123805
http://dx.doi.org/10.1007/s11356-021-16357-1
http://dx.doi.org/10.1007/s11356-021-16357-1
http://dx.doi.org/10.1016/j.chemosphere.2019.04.059
http://dx.doi.org/10.1007/s11368-019-02459-4
http://dx.doi.org/10.1007/s11368-019-02459-4
http://dx.doi.org/10.1007/s00216-003-1920-3
http://dx.doi.org/10.1007/s00216-003-1920-3
http://dx.doi.org/10.3969/j.issn.0254-5357.2008.03.005

1302 ok L B ¥ W EEAVE S

[7]. AEERFA SR, 2020, 43(11): 69-75. [25] SHIN S Y, PARK S M, BAEK K. Electrokinetic removal of As from
[20] ik, =R, Fols, 4. w620k e sh- Bk W 18 4 il TS e - BN 5 soil washing residue[J]. Water, Air, & Soil Pollution, 2016, 227(7): 223.

WE[I]. 4l FREER 244, 2020, 39(7): 1532-1539. [26]  JSZER, KEAEZE, 5iis, 4. FESSHEXMRRARALE LM BAT5 U AR TERY
[21] BESSAIM M M, KARACA O, MISSOUM H, et al. Effect of imposed S BAUHIBFIE[0]. 55 12, 2022, 43(2): 432/442,

electrical gradient on removal of toxic salt contaminants from alkali- [27] RYU S R, JEON E K, BAEK K. A combination of reducing and

saline low permeable soil during electrokinetic remediation[J]. Arabian
Journal of Geosciences, 2020, 13(14): 1-12.
[22] XUHT, CANG L, SONG Y, et al. Influence of electrode configuration

chelating agents for electrolyte conditioning in~ electrokinetic
remediation of As-contaminated soil[J]. Journal of the Taiwan Institute
of Chemical Engineers, 2017, 70: 252-259.
(28] WISZIR, W, 0, A5 SRR RS KR b R AR A ROR
[J]. BREE THE2EAR, 2014, 8(4): 1599-1604.
(291 #4%%, XM, eI, A JUA AR 0 - e IR AETE A5 Rk K
an [-/12 lixiviant assisted and approaching cathodes to remedy mercury i SR B TR, REEFE, 2021, 42(1): 378-385.
contaminated field soils[J]. Environmental Geology, 2009, 57(6): 1399- [30] MR, Hte X, 5. Fe,0,@GOR & D /K As™ WL B Rk

on electrokinetic-enhanced persulfate oxidation remediation of PAH-
contaminated soil[J]. Environmental Science and Pollution Research,
2020, 27(35): 44355-44367.

[23] SHEN Z M, ZHANG J D, QU L Y, et al. A modified EK method with

1407. FAE]. LSRN, 2018, 34(10): 930-938.
(24] JAWIES, TAL, XA HHd b sh Dis e L ek iemiys (311 $80E, S48 a5, WRbl i, L3 sh ol s Je pF g ik R [J). 10, 2004,
e+ 3[)). FREE TR, 2020, 38(10): 228-233. 36(3): 264-270.

(FTAE% 4. 28 %)

Effect of the approaching electrode on the soil arsenic migration and speciation
transformation during electrokinetic remediation
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Abstract The remediation effect of the approaching electrode technique coupled with a capture chamber was
evaluated using soil contaminated with a high concentration of arsenic. Four treatments were set up in the
experiment: fixed-electrode electrokinetic (FE-EK), approaching cathode electrokinetic (AC-EK), approaching
anode electrokinetic (AA-EK), and approaching anode and cathode electrokinetic (AAC-EK) techniques. The
results demonstrated that AC-EK, AA-EK, and AAC-EK techniques promoted the migration of total arsenic
[As(T)]: the mass fraction’ of As(T) in their capture chambers was significantly higher than the initial
value(p<0.05), ‘while that in the capture chamber of FE-EK did not differ significantly from the initial
value(p>0.05). The overall migration rates of As(T) in AAC-EK was the highest (31.50%), and that in FE-EK
was the lowest (15.38%). The average mass fraction of trivalent arsenic in FE-EK, AC-EK, AA-EK, and AAC-
EK techniques decreased by 9.78%, 7.81%, 13.65%, and 4.09%, respectively, compared with the initial value
owing to an increase in the overall soil redox potential. Under the combined influence of Fe,O, and electric-
influence, the bioavailability of arsenic was continuously reduced, as evidenced by the conversion of
exchangeable arsenic, aluminum-bound arsenic, and calcium-bound arsenic to iron-bound arsenic and residual
arsenic. This study showed that AAC-EK was associated with the highest As(T) migration, lowest proportion of
exchangeable arsenic, and lowest energy consumption per unit of remediation. Thus, the AAC-EK technique had
good potential for remediating arsenic-contaminated soil.

Keywords electrokinetic remediation; approaching electrode; arsenic-contaminated soil; arsenic speciation


http://dx.doi.org/10.19672/j.cnki.1003-6504.2020.11.009
http://dx.doi.org/10.11654/jaes.2019-1438
http://dx.doi.org/10.1007/s11356-020-10338-6
http://dx.doi.org/10.1007/s00254-008-1418-6
http://dx.doi.org/10.13205/j.hjgc.202010036
http://dx.doi.org/10.16285/j.rsm.2021.1474
http://dx.doi.org/10.1016/j.jtice.2016.10.058
http://dx.doi.org/10.1016/j.jtice.2016.10.058
http://dx.doi.org/10.13227/j.hjkx.202006126
http://dx.doi.org/10.13758/j.cnki.tr.2004.03.007
http://dx.doi.org/10.19672/j.cnki.1003-6504.2020.11.009
http://dx.doi.org/10.11654/jaes.2019-1438
http://dx.doi.org/10.1007/s11356-020-10338-6
http://dx.doi.org/10.1007/s00254-008-1418-6
http://dx.doi.org/10.13205/j.hjgc.202010036
http://dx.doi.org/10.16285/j.rsm.2021.1474
http://dx.doi.org/10.1016/j.jtice.2016.10.058
http://dx.doi.org/10.1016/j.jtice.2016.10.058
http://dx.doi.org/10.13227/j.hjkx.202006126
http://dx.doi.org/10.13758/j.cnki.tr.2004.03.007
http://dx.doi.org/10.19672/j.cnki.1003-6504.2020.11.009
http://dx.doi.org/10.11654/jaes.2019-1438
http://dx.doi.org/10.1007/s11356-020-10338-6
http://dx.doi.org/10.1007/s00254-008-1418-6
http://dx.doi.org/10.13205/j.hjgc.202010036
http://dx.doi.org/10.19672/j.cnki.1003-6504.2020.11.009
http://dx.doi.org/10.11654/jaes.2019-1438
http://dx.doi.org/10.1007/s11356-020-10338-6
http://dx.doi.org/10.1007/s00254-008-1418-6
http://dx.doi.org/10.13205/j.hjgc.202010036
http://dx.doi.org/10.16285/j.rsm.2021.1474
http://dx.doi.org/10.1016/j.jtice.2016.10.058
http://dx.doi.org/10.1016/j.jtice.2016.10.058
http://dx.doi.org/10.13227/j.hjkx.202006126
http://dx.doi.org/10.13758/j.cnki.tr.2004.03.007
http://dx.doi.org/10.16285/j.rsm.2021.1474
http://dx.doi.org/10.1016/j.jtice.2016.10.058
http://dx.doi.org/10.1016/j.jtice.2016.10.058
http://dx.doi.org/10.13227/j.hjkx.202006126
http://dx.doi.org/10.13758/j.cnki.tr.2004.03.007

	1 材料与方法
	1.1 实验原料
	1.2 实验装置及取样点位置
	1.3 实验方法
	1.4 能量消耗
	1.5 分析方法

	2 结果与讨论
	2.1 电流与电导率变化
	2.2 pH变化
	2.3 Eh变化
	2.4 As(T)质量分数变化及能量消耗
	2.5 砷价态分布
	2.6 捕集室中砷形态变化

	3 结论
	参考文献

