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The fast and effective remediation techniques for cleaning agricultural lands
contaminated by heavy-metals are with high potential to be studied. The investigation of the
In-situ remediation in pilot scale 1s especially important. This work applied the
Circulation-Enhanced Electrokinetics (CEEK) to clean the lead contaminated soils in Nantou
City. This project was proposed to improve the CEEK system based on the results from last
year. We hope to establish the CEEK technique to meet the market requirements.

After 100-day remediation for lead contaminated soils by the CEEK, several

conclusions can be drawn;

1.A closing and uninfiltrated channel for the CEEK was constructed successfully, which

avoids the weather effect and deformation problem during the long-term operation.

2. A reusable channel for the CEEK was constructed, which can be reused and save the

nitial cost.

3. The pH and electrical conductivity of soils could maintain neutral and stable situation,

which indicated the little impact on soils under such CEEK process.

4. The electrical current and voltage could maintain stable situation, which presented the
great stability of the CEEK process. In addition, the temperature of operational solution

was close to atmospheric temperature.

5. The fertilizerbility of the treated soils was slightly less than that of the untreated soils. This

means the addition of fertilizer is necessary

6.After 100-day remediation, the lead removal efficiency was around 2%. The most possible
factor of the failure 1s the application of 1on exchange resins. After removing the 1on

exchange resins and treating 20 days, the removal efficiency could reach 33%( from
5, 800mg/kg to 3, 800mg/kg) °
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mg/kg| | |mg/kg| T Img/kg| T Img/kg| T |mg/kg) T |mg/kg| T |mg/kg

1-1 | 6017 | 2-1 | 6004 | 3-1 | 6551 | 4-1 | 6616 | 5-1 | 6754 | 6-1 | 7015 | 7-1 | 7289
1-2 | 5822 | 2-2 | 6118 | 3-2 | 6579 | 4-2 | 6420 | 5-2 | 7197 | 6-2 | 7009 | 7-2 | 7213
1-3 | 6045 | 2-3 | 5966 | 3-3 | 6222 | 4-3 | 6645 | 53 | 6607 | 6-3 | 7107 | 7-3 | 7604
1-4 | 5376 | 2-4 |5985| 3-4 | 6013 | 4-4 | 6309 | 5-4 | 6875 | 6-4 | 7007 | 7-4 | 7238
1-5 | 5753 | 2-5 | 5678 | 3-5 [ 6024 | 45 | 6466 | 5-5 | 6811 | 65 | 6990 | 7-5 | 7539
1-6 | 5604 | 2-6 | 5512 | 3-6 | 6071 | 46 | 6766 | 56 |7106 | 6-6 | 7379 | 7-6 | 7687
1-7 | 5525 | 2-7 | 5664 | 3-7 | 6001 | 4-7 | 6969 | 5-7 | 7206 | 6-7 | 7492 | 7-7 | 8351
2-8 | 5609 | 3-8 | 5931 | 4-8 | 6912 | 58 | 7465 | 6-8 | 7616 | 7-8 | 7756

2-9 | 5636 | 39 | 5903 | 49 |6792| 59 |7654 | 69 | 7939 | 7-9 | 8373

2-10 | 5920 | 3-10 | 6173 | 4-10 | 6783 | 5-10 | 7032 | 6-10 | 8215

2-11 | 6146 | 3-11 | 6310 | 4-11 | 7500 | 5-11 | 6818
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2-13 | 6154 | 3-13 | 6320

2.2 FE] 1 (CEEKBISOE & PR 34

[l 2.3 ELFEES R (CEEK)REE ST B PRI A F > £1 &0 3 b it~ 1
T o [ RET IToRp el 5 e Blagetin ol (B A En 1 2 N xl SR
) SRR ROR R AL 20 2P PRI SEESEEEINOS ) 25 25T SRR
fE i) [Fﬂ[gﬁ—»]‘) o E)— Wi B ;ﬁggﬁﬁgggﬁgzﬁﬁrgﬁ@ 20 %55 (°] PVC PRI
B S IR (BRSNS R [
B (AL 5 ??HQL [ I FEEETOIY 15,0.01M BR%E[E 0.01M EDTA-
2 SRR > TIPSR T I R (2 =2 A (1 S8R B 0 = S R P R
e (T S TR PR TR PR Wt 3 (AR = A B > 55— pH
A1V PRRLEAR -

H B - TSE AR WIRTR - 4 RFHRN PRI OISR A

19




B B BP0 IS PSRBT | P PR S Y

) TR A 0 (0 F + b 08) T A ]
SPGB bl ORI E A B o IR R E\J%ﬁgm g
5 o GRERTSERE I )3 7 B ML o BRGS0 17 i RS D i A R
(741 FEES 45 1.0 volt/em) » Xl BRI SRERIIIIEII R 8 (AT 91
AR B T RIS SRR SRR R
A B S - S0 pH - 8 pH )~ e PR g
UG AR (CEEK)LY B0 PRTS YA A TR B -

20



BV R

£

TR R

51

7 5 PYCHE

FriAdy

{ ]
37[[%1[

=

'+

12 : T4

e

SR s

3

[ 2.3 Frp ] (CEEKRIIGSATS R ESRIR SE Al

21



22

ARV R AP B ) R R ST b
2.3 FEr)x (CEEK)E?F}%?E{@ FH PR S

[Fﬂ‘ 2.4-2.8 £~ Y[ EEh ] (CEEK) R4S~ [Fﬂ‘ ’ [Fﬂ‘ 2.4 B OVERER I EE L
o ,—f‘jfﬂifﬁl‘”}[bn«l-glf[—] A o T 2.5 £ [M:%ZF%ﬁLQ%@’JH BREE S (5 B 1
SR X1 PN T R R R S 2.6 B - B 2 x ] 2
VI )RR RO RS OSSRk 4 R
[ 2.7 % 2.8 S FEFA ] 1 (CEEK) RS S m5 sk T 17 -

* i zllm Pl i Nl

[ 2.4 FErgr] 13 (CEEKRBHS G- )



[ 2.5 FErgr ]+ (CEEK)ZRBHS JHI(C)

23



A B P WO SR P e PR S

' 2.7 ] 3 (CEEKZR A5 I

24



i 2.8 Frfr] 5 (CEEKOFS ()

2.9 SEFE AR Y AT (WA e 1 R e~
Er ~ e ’Eﬁ lﬁﬁﬂﬁ"l FTHJB«“]EE =k (| 2.10-2.11 £ F‘qﬁh 9 (CEEK) ft WFIIII‘S
PRI b IR L SIRAR T H T ) JE R 4 B
BENpIARE - ﬁgﬂlz 12 By =Nl me‘]gf&? » HhH =

25



A B P WO SR P e PR S

il 2.10 Ferg) i (CEEK)SRH~ ()

26



5T
NEAby,
P
IR
i

%‘[' 2.1

A1 %

Ff )2 (CEEK

4
~ )

o o

s
B

27



HA VT B 0 MR R 0 P O T

NE 2 pRRERR

HRBIEIRE G PSRRI - TR, T SR
SUST- o FIf) > S RS BTSRRI

3.1 LSt PRI SRR

[fi' 3.1 £ S pREY DRI [ BT HUR o BT B 5 B S TV
LD 1.0 87 22 N RT3 IFZ2V e TR A== R TS e SRS P R 1R
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B VB B0 SRR 0 0 OB 5

P 31 THPIBUBTRAR 4 P PR IV SRR

ﬁ%ﬁﬁ R . EC Pb CEC_

AR (%) ®Sem) | (mgkg) | (cmolkg )
1-1 4.6 6.39 249 3131.7 544.75
1-2 4.1 6.42 226 3470.0 420.47
2-1 4.1 6.31 210 3008.3 520.83
2-2 4.0 6.29 226 3531.7 489.67
3-1 4.3 6.32 129.3 3558.3 401.63
3-2 4.3 6.3 141.8 3680.0 422.10
4-1 3.7 6.43 221 4225.0 454.17
4-2 3.8 6.34 119 3925.0 510.69
5-1 3.1 6.32 187.4 3873.3 662.50
5-2 2.2 6.33 227 3700.0 630.07
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# 3.2 & WP CEREOT T Sk A 8

97 i 2 BT

Ca Mg K Na Fe Mn

mg kg’ mg kg mg kg mg kg mg kg’ mg kg
1-1 1299.75 142.25 196.25 1392.50 62.23 8.678
1-2 1391.00 138.00 177.775 1935.25 77.08 8.673
2-1 1314.25 126.75 90.25 1161.00 77.85 8.563
2-2 1398.75 138.00 165.00 956.25 67.13 7.126
3-1 1565.75 153.75 264.50 1424.75 83.95 9.266
3-2 1231.50 128.75 129.25 1960.00 66.68 6.48
4-1 1258.50 128.75 193.25 1401.50 70.60 8.982
4-2 1300.25 130.75 176.25 1562.00 76.50 7.81
5-1 1139.50 122.50 85.75 1222.75 74.13 9.181
5-2 1362.75 137.25 127.25 2750.00 78.30 8.6601

Cu /n P CEC

mg kg mg kg mg kg’ cmol k! OM %
1-1 0.485 1.204 7.70 544.75 4.6
1-2 0.484 1.351 7.73 420.47 4.1
2-1 0.461 1.162 6.99 520.83 4.1
2-2 0.376 0.975 6.32 489.67 4.0
3-1 0.507 1.302 9.29 401.63 4.3
3-2 0.402 0.822 6.99 422.10 4.3
4-1 0.473 1.325 6.86 454.17 3.7
4-2 0.498 1.308 7.51 510.69 3.8
5-1 0.487 0.827 6.76 662.50 3.1
5-2 0.501 1.231 6.88 630.07 2.2
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