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Fig. 1 Effeds of voltage during electrokinetic treaments on electrical current (A) and electroosmotic flow ( B)
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Table 1 Change in total chromium content n anolyte and catholyte ( mg)
ov 0V 20V 0V
Time
(h) Arnolyte Catholyte Anolyte Catholyte Anolyte Catholyte Anolyte Catholyte
192 L4 2.05 0.11 bd? 2 50 bd 3.58 bd
240 1 8 2.50 0.11 bd 212 bd 137 bd
336 239 3.91 0.23 bd 32.5 bd 27. 4 bd
334 268 4. 19 0. 06 bd 3.3 bd 271 bd
480 315 6 34 0.33 bd 40. 4 bd 26 6 bd
576 436 7.8 0.44 053 4.0 1.62 238 239
1)“ bd” “bd” means the content below the detection limit
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Fig 2 Effects of voltage during electiokind ic treatments on eledrocondud vities of anolyte (A) and catholyte ( B)
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Table 2 Digribution of voltage drops i s0il ©lum and chambers during the electrokinetic treatment of 20 V volage drop applied (V)

1)

Drop in soil section

Fime Drop in Drop in - Drop in
(h) anode el S1 ) s3 s4 S5 56 s7 S8 59 SI0 il colmn cathode cell
6 4.9 03 0.4 014 008 009 000 023 03 075 077 3.25 199
% 891 027 0.6 046 026 018 006 06 328 262 101 9.25 198
48 732 017 0.2 08 077 039 031 221 29 180 10l 10. 4 238
n 404 018 010 004 254 377 225 16 L5 120 080 3.4 256
102 182 02 00 004 790 393 157 Q6+ 0.77 068 051 15.9 213
144 098 0% 0m 010 942 373 169 08 052 045  0.29 7.1 197
192 103 0z 00 019 89 308 211 100 0% 038 027 16.9 211
240 108 02%6 017 075 600 329 265 L4 L19 062 034 16. 4 248
336 102 04 0% 120 276 307 292 18§ L& 115  0.69 16. 4 247
4% 157 07 L@ 123 183 28 319 212 L% 138 079 16. 8 176
576 316 077 0% L05 L32 263 294 20 22 103 043 15.2 170
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Table 3 Soil total Cr concentrations in different soil sections during eledrokinetic treatments using different voltage drops
1)
Total Cr concentration in soil sedion (mg kg™ ') Ranoval
Voltage Initial
. percent
V) 50 sl s2 3 S4 S5 S6 s7 S8 £ s10 (%)
0 1086 1185 840 1236 741 720 784 805 876 592 710 2.8
10 1086 701 860 1625 871 N4 556 965 725 912 818 2.2
20 1086 1108 662 714 1 040 611 510 492 598 502 438 41. 1
40 1086 1 048 1070 1220 1249 712 983 468 49 608 507 4.9
1) S1~ 810 from anode to cathode
4
Table4 Soil Ci( V) concentrations in different soil sections after electoketic treaments wsing different vokage drops
1)
Cr (V) concentration in soil section (mg kg™ ') Ranoval
Voltage Initial
percent
) 50 s1 $2 S S4 S5 s6 s7 S8 ® s10 (%)
0 193 8.7 150 180 202 206 207 183 120 69 0 516 25.7
10 193 38.0 54 6 76 5 81. 4 5.1 40. 8 43.7 41 1 50 2 39 8 7.9
20 193 49.8 471 490 45. 2 47.8 45.8 41.2 452 425 355 7.7
40 193 37.9 419 49 6 46. 7 8.5 47.3 42.6 41 3 40 4 354 7.7
1) S1~ S10 from anode to cathode
(1), 10 V
( 0.8 V em ') 47 3
-1 -1
kWht ,20V ( 1.6 Vem )
147 kWht ', 40V ( 3.2V em ) ,
-1
694 kWh t ,
-1
, (0.8 Vem ) (3.2V
-1
s s cm ) B
-1

20V
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ELECTROKINETIC TREATMENT OF A CHROMIUM CONTAMINATED YELLOW BROWN
SOIL AS AFFECTED BY VOLTAGE

Cang Long  Zhou Dongmei
( State Key Laboratory ¢ Soil and Sustainable Agriculture, Instiute of Soil Sdence, Chinese Academy of Sdences, Naning 210008, China )

Abstract Because of complex chemical reactions of diromium in soil, the mechanism of eledroremediation of Ce contamt
nated soil remains unclear up to now. In this paper, effects of voltage drops during eledrokinetic treatments on the movement of
chromium in a yellow brown soil were studied by evaluating distribution of voltage drops in soil sections, electric energy consump-
tion, change in soil basic properties and total chromium residual in the soil. The results show that eledrokinetic currents and elee-
troosmosis flows inareased with inareasing voltage, and the soil pHs in all soil sections dropped to about 3 afier electrokinet
ics. Redox and precipitat ion reactions occurred in the soil column during the electrokinetic treatments, which led to deaease in
ions concentration in the soil solution and uneven distribution of voltage drop in the soil clumn. The applied eledric field and low
pH environment strengthened reduction reaction of hexavalent chramium to form hardly-movable trivalent chromium in the
soil. Application of 20 V voltage achieved higher Cr removal rate and used up less eledric eney. After 576 hours, the treatment
removed 41. 1% and 77. 7%, of soil Cr and Cr ( V') respedively, and used up 147 kWh t~ "of eledric energy. It suggests that to
ontrol anolyte pH and increase the anolyte eledroconductiviy is an effective method to increase Cr removal rate fram the soil
olumn and reduce eledric energy consumption.

Key words Chromium; Voltage drop; Yellow brown soil; Eledrokinetic



