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Abstract; To study the detection effect of the high-density electrical resistivity method on chromium-
contaminated sites, the resistivity model of chromium pollution was established. The finite difference
method and the least square method were used to perform forward and inversion to analyze the resistivi-
ty characteristics of chromium pollution. Then, the detection effect of different pollution concentrations
under different device types is obtained. Subsequently, the high-density electrical resistivity method
was carried out on a chromium contaminated site in Hebei, and the distribution of the underground
pollution plume was obtained. The detection results were verified by drilling. Theoretical analysis and
actual detection results show that the resistivity of underground soil polluted by chromium is relatively
low, which is significantly different from that of uncontaminated soil. With the weakening of pollution
degree, the identification ability of high-density electrical resistivity also decreases and the detection
effects of different device types are also different. The above research results provide an important the-
oretical and practical basis for the site investigation of the same type of heavy metal pollution in the fu-
ture.
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Fig. 1 Schematic diagram of different devices

2 EREERER

2.1 AREHSIER

LU L A FR 22 31 R 22 0 RO I 4y
Vg 32 B 0 H A7y A AR 0 {1 1) R A Ay A 22 0
Dy R Bt SR A 22 53 7 R A B 45 B AR 1 pR BR A
IRBIR e AR B RO  hF re  E v BEL
RAEEFEOR UL, HA T B E o A s iy s
R 2 1EE ) AL AR B BT A FL S Ry T A
A8 IR A WEORA AL b 5 L AT FEAN T

- Vio(x,z2) Vo (x,k ,z)] +

sfly s

Ko, d(x k) =08(x)8()  (2)
Aok, o AR R, § i T A B
BUHL (7, b, L2 LR, Q S b R o



108 ok TR K %W (AR B FE R

2022 4F

X T 45 A Y b LAY i SR HG B R 43 i
TR —RFETE RS anlal 2 s, i
6] (oo J5 1)) PRS4SS5l 0= 1,2 N, A 0] (=
JrT)) BAS T SRS = 1,20 M Bl A, AR
FN R, ) B3t A A% X

X (2) TNITE AA,, S XIS R A

[ Vo) Va2 ] deds +
Aqi,j X B

[ Kot btn.b 5) = 8050 (3)

XFF T A, AT A5 3

CiZ : (_bi—l,j + C% : (;_le,j + Cl} : qz)i,j—l +

L o 1

Cp iy +Cp -, =38(xs>6(zs) (4)
o CV R A G )M E G-, ) IRE R,
ClHEAT (i, )M B G+, ) IRB BB, ¢ &
W, )M G, -1 RS B E, ¢ TN
(i, RIS G j+ 1) IRE BB, ¢ B A5,

j) BHEREFREL
i=1 2 3 4 ... N-1 N
=1 X, X, X Xy, ,y
2 Z
3 %
Z}
M
LJ\ )
J
M-1
Z,\/-l
M
A
Z

B2 A BRZE S WA I 2078 R

Fig. 2 Schematic diagram of finite-difference mesh division
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Fig. 3 Schematic diagram of chromium-contaminated model
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Tab. 1 Table of model parameters
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Fig. 4 Result of model division
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Fig. 7 Layout of survey lines and boreholes
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Fig. 9 Chromium pollution concentration variation curve with depth
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