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Abstract

The transport law of heavy metal pollution in groundwater is very important for pollution control.
Numerical simulation of heavy metal pollution is an important means to understand the transport
process of heavy metal pollution in groundwater. The simulation results of pollutant transport are
consistent with the actual change law, which largely depends on the setting of dynamic transport
model, parameters and algorithm of heavy metals in groundwater. There is still a lack of ground-
water simulation software which can customize the mathematical model and algorithm according
to the site pollution in China. We take chromium pollution as an example, construct a three-di-
mensional kinetic mathematical model of chromium pollution transport based on the existing
survey engineering data and experimental model parameters of the contaminated site, and con-
struct and solve a three-dimensional numerical model based on a self-programmed module to im-
plement a finite difference discretization method to simulate the three-dimensional transport
process of hexavalent chromium in the contaminated site, providing technical support for the
analysis of chromium pollutant transport law.
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Figure 1. Stratigraphic model of the study area
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Table 1. Model parameter ranges in soil groundwater
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Table 2. Main model parameters of chromium pollution transport process

F 2. WSRCBIETERBSHE

TR 5 R L2 Bk 2 et 2
IKFBIE 2 H (/s) 8.25¢—9 8.3e—4 le-15
EER ST A(ND)) 8.72e-10 6.97e—6 le-17

PREL R EL(m?/s) 0.0001 0.0001 0.0001
BB 0.163 0.4 0.1
fiti7K Z(1/m) 0.0001 0.0001 0.0001

SEIR 1 2 2 2

Sy SN L3t R KM 5T S H O I = B ROE WIIEB I AT (B 2), IKSkAMA FENBER Y
B bR K, AR AR AL BE AN E KSR T, e A Kk 54~56 m, KB E K kil 5t
46~48 m, KL ETT NI R AR (K 3).

& B ARG G XA T 90 X, 78 358 o Y etk FE VBB IS 3000 mg/L, H F BAEHTER
WA Z Nk Bk 2 1) BE, BEERERN NEER, DEaTE R B e KRS, KR )R
FH ) R SRS FE R IR B R IR DA R 1) B RRJZ 2 & (18] 4), 7R BIRRZE 3R TH T BGIR R AN B b5 G h 45

DOI: 10.12677/ag.2023.135052 553 HOBRBL 2RI


https://doi.org/10.12677/ag.2023.135052

ZEZ, BRI

(&1 5), U8R FUA Fr g 9 B BT A A
4.2. WITREHE=HahHFEY

NG E H G SEBLR L R KBTS eI B A PR 22 70 FE M IE AT, RIS SEPRI = 4B . WIan 21
AN TSI K RS HL, R IR 22 70 T Sz (DU & 7K J2) ) = 4R AR (i 72

R A AN 2018 4 3 H 15 HEJ 2020 4 3 A 15 H, BAEBUEKN 1 K, HATES 366 RALIUIZER 42
WA B B B S AN I I8, LS K2 F 88 Ts e A4k, .

7K (m)
J560 *
54.0
52.0 ,
Iso .0 4
48.0 o
46 g
50 o
7 45 I
40 N
35 g >
b
o
2
X 3000 ®

Figure 2. Three-dimensional distribution schematic diagram of initial water
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Figure 3. Schematic diagram of flow boundary conditions
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Figure 4. Schematic diagram of hexavalent chromium contamination in the low-
er part of the powdered clay layer
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Figure 5. Three-dimensional distribution schematic diagram of initial concentration
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Figure 6. Schematic diagram of three-dimensional seepage field rainfall re-
charge location
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Figure 7. Three-dimensional dynamic simulation process of chromium pollution
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