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Research on occurrence characteristics of Chromium in soils
and feasibility study of ex-situ soil washing for an
abandoned chrome chemicals manufacturing facility

WANG Xuan' XIONG Huilei' MA Jun'** XIA Fengying’ PEI Yu’
(1. BCEG Environmental Remediation Co. , Ltd. , Beijing 100015, China;2. BCEG Environmental Consulting Co. , Ltd. , Beijing 100015, China)

Abstract The physicochemical properties of soil, its distribution characteristics and the speciation of con-
taminants are the key factors for assessing the feasibility of the ex-situ soil washing technology. Soil samples were
collected from an abandoned chrome chemicals manufacturing facility in Northwest China in order to study the
distribution characteristics of total chromium and hexavalent chromium within the different soil particle size frac-
tions, based on the test results of the physicochemical properties of soil and the associated contamination concen-
tration for each particle size fraction. Based on the analysis of chromium speciation, water was selected as the
soil washing reagent and the bench-scale test of ex-situ soil washing was subsequently developed. The results
showed that the mass ratio of coarse particles (i.e., >9.50 mm, 2.00 —9.50 mm, 0. 841 -2.00 mm and
0.25 -0.841 mm, combined) reached 93.36% and the total chromium as well as the hexavalent chromium ac-
cumulated on fine particles ( <0.25 mm). Moreover, both the water-soluble and the weak acid-soluble fractions
of total chromium in the coarse particle fractions were over 50% . After washing with deionized water, the remov-
al efficiencies of total chromium and hexavalent chromium exceeded 60% and 80% , respectively. The concen-
trations of hexavalent chromium in all the soil particle size fractions were below 30 mg/kg, which met the stand-
ard requirement for remediation.
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Table 1 Main physicochemical parameters of test soil
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LD _1
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Fig. 1 Particle size distribution of soil
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Fig.2 Concentrations and distribution of Cr and Cr( VI)
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Cr in different soil size fractions
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Fig.4 Change of Cr in different soil size fractions

before and after soil washing
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Fig.5 Change of Cr (VI) in different soil size

fractions before and after soil washing
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Table 2 Relative contribution of individual particle size fractions to composite of removal of Cr ( VI)

+ R AR/ mm >9.50 2.00 ~9.50 0.841 ~2.00 0.25 ~0.841 0.75 ~0.841
Tk %/ % 6.50 19.88 14.40 44.55 14.67
2.6 AMEERYERER 10 & kB O
DRI RS SO AR RS SR L 7 oy R
5O 6 R 04  RVENT LSRR £ 2 % *”%
SR RVERORI LR ORI R 4 0 E % %
K BERE T BRI, RO SRR S 9 % %
SEHCR JC B SCr(VD B B TR E R % 5 % %
SCr (VI ywyw = 2Cr (VD) yyprim + 2Cr ‘ >o 2.oo~9.58'82’%9254.8401'0750'25
(VD) sserenss + ZCrCVD) nmsmmsnntconss kR mm
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VR, LAk P TORURL 1k i 2 R /) 7St i i e 2
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Table 3 Mass balance of Cr ( VI) before and
after soil washing

WVEJE 7S f 4% Tt/ mg
YRR R %
UKL Rt

TR RIS
mm BRI /mg LR VR TR

>9.50 4.43 0.65 0.15 3.61 99.58
2.00 ~9.50 9.97 0.99 0.29 8.70 100.13
0.841 ~2.00 13.81 1.57 1.99 11.25 107.24
0.25 ~0.841 21.09 1.54 2.73 16.83 100. 00
0.075 ~0.25 33.18 4.99 2.82 25.35 99.95

TE - I (% ) = R E TG 7S A 4% T B/ 9K Bk BT 398 7S 0 4 0
x 100%

WA 6 Fros , 5 M i 32 E A AR T K R v Ak T b
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WL M LA L BR o [l SE50 B, ik DRI 11 92 2
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3 & i
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Fig. 6 Fate and distribution of Cr ('VI) after soil washing
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