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Table 1 Experimental design of eledrokinetic treatment
pH
Treatment Anolyte Catholyte Catholyte pH Soil weight (g) Duration ( h)
Exp-01 H0 0.1 mol L~ ' NaH,PO, 5.5 565 564
Exp- 02 5 mmol L™ ]HZO2 0.1 mol L NaH, PO, 5.5 535 564
Expr (3 10 mmol L~ ' H,0, 0.1 mol L~ ! NeH,PO, 5.5 550 564
Exp- 04 20 mmol L7 ' H,0, 0.1 mol L~ ' NeH,PO, 5.5 575 564
1.3 EPA (METHOD 3060A) ,
pH . CO : 2.5 ¢ , 50 ml 20
( 1:2.5); g L™ ' NaOH+ 30g L™ ' NayCOs3 ,
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0.5 ml 1.0 mol L' (pH Hitachi180 —80
7.0), 90~ 95°C 60 min s 5.0 HFHCIOs HNO3
mol 1" pH 7.5, , , s
2
Table 2 Mass balance of total Cr before and after electokinetic treatments
Cr amount after treatment
Initial Cr Recovery
Treatment
amount (mg) (%)
Residual Cr in soil (mg) Cr in anolyte (mg) Cr in catholyte (mg)
Exp- 01 614 371 205 1. 67 94. 1
Exp- 02 581 441 150 1.3 102
Fxp- 03 597 472 119 2.26 99.3
Fxp- 04 625 5482 127 0.8 107
) 2 48 h
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Fig.2 Hfed of H,0; addition in anolyte on current (A) and electroosmotic flow ( B)
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, , , +1.776 V), (024 2H" +
2¢” = Hy05, E*= 0. 682 V),
’ (Cr207" + 14H" + 6e” = 2Cr™ + TH,0, E'=
. 1.333V),
pH
2.2 [15, 16]
30 d 396 2
mg kg™ ', 36. 5% : :
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, H,0; , Cr( V)
) H-0, Cr( VI) ( 3)
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Tale3 Cr( VI) cmncentration in il sections afi er eledrokinetic treatments
Ge( VD)
Treatment Residual Cx( VI) in soil sections (mg kg™ ') Removal percent Cr( VD) redudion amount
reatmel
SES2Y S3s4 $556 S7S8 $9.810 (%) (mg)
Exp- 01 65.6 28.4 35.0 2.4 28.7 91. 6 0.1
Exp 02 4.7 46.2 35.7 2.4 44.3 89. 1 39
Exp- 03 61. 1 44.1 33.7 31.9 49.4 89.7 76
Exp- 4 83.4 68.0 35.7 58.7 69.1 85.0 67
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Fig.3 Total Cr concentration in soil sections after

electrokinetic treatments
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ELECTROKINETIC PROCESSES OF CHROMIUM IN YELLOW BROWN SOIL AS
AFFECTED BY HYDROGEN PEROXIDE

Zhou Dongmei  Cang Long Deng Changfen
( State Key Laboraiary of Soil and Sustainable Agriculture, Instite of Soil Scenee, Chinese Academy o Scences, Nanjing 210008, China)

Abstract Chromium uvsually existed in soil in two valences, Cr( VI) and Cr( II), which are different in charges. Pre
vious studies showed that Cr electrochemical processes in soil were complex due to its varied valences and strong oxida iorr reduc
tion reactions. This paper mvestigated Cr electrokinetic processes in Yellow brown soil as affected by hydrogen peroxide. The ex
periment was performed with a labrmade electrokindic setup, made up of electric power supply, a soil column, a four channel
peristaltic pump, two electrode chambers, a pH controller and two solution reservoirs. The results show tha Cr( VI) concentra
tion in the soil after 564 h electrokinetic treament significantly decreased as compared with the initial value ( Co= 396
mg kg™ ') . The presence of H,0,, as a model reductant of soil, caused Cr( V]) redudion to stable Cr( II}) . Effect of H,0,o0n
electrical current was na obvious, but it significantly decreased the eledroosmotic flow rate, suggesting its influence on soil
surface strudures and soil solution physical and chemical properties. All 4 treaments resulted in removal of over 85% Cr( V)
from soil. However, the total removal rate of Cr in the presence of H2O decreased. The maximum removal rate of total Cr and Cr
( VD) was obtained, being 39. 6% and 91. 6% respectively during the electrokind ic treatments.
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