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Abstract

As a necessity for production and life, water resources are the most difficult to control and the
most harmful in groundwater pollution, so it is of great theoretical significance and practical value
to study the behavior characteristics of organic pollutants in the river-groundwater system. Firstly,
the Reynolds average Navier-Stokes equation is used to establish and simulate the mathematical
model of convection, dispersion and adsorption of organic pollutants in the river-groundwater
system, and it is concluded that the convection, dispersion and adsorption rates of organic matter
in the river-groundwater system become slower and slower with time, and gradually tend to a
steady state. Secondly, the greedy Gauss-Seidel method was used to solve the migration and trans-
formation mechanism of organic pollutants in the river-groundwater system, and it was concluded
that the adsorption effect of the adsorption system first increased and then decreased with the in-
itial concentration of organic matter, and the adsorption efficiency was the best when the initial
concentration of organic pollutants was 0.18 ml/L. Finally, the Chapman-Enskog method was used
to analyze the relationship between the BGK-Boltzmann equation describing the microscopic mo-
lecular motion and the macroscopic water flow movement and the organic pollutant concentra-
tion movement in the water flow, and it was concluded that the organic pollutant concentration
gradually decreased with the increase of days, the ratio of organic pollutants to microbial concen-
tration gradually decreased, and the organic matter concentration gradually decreased with the
increase of microbial concentration, and tended to stabilize on the eighth day. In addition, the mi-
gration and transformation mechanism of organic pollutants in the river-groundwater system dis-
cussed and studied in this paper will also provide a powerful tool for the protection, utilization
and management of water resources.
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Figure 1. Convection rate of organic pollutants

El ﬁm.f'? %XTI}ILEE

DOI: 10.12677/aam.2024.133088 937 I3RS


https://doi.org/10.12677/aam.2024.133088

FEMH %

ik 2 PR, AR - R KRG, A LG G0 g ATk, BE I 1] A AR A6 i R R
g, EAE TR,

750 - = Ca®

700 < ® Mg

650 4K

600 < v HCO;

550.. QSOi’

500 - < Nat

450 <« < > CI
= 400 e sI
g 350 - * S2
gsoof oo (1e? * S3

250 * eV o0 o | 2 54

200 * . v?* S

150 g ® b < s

100 vV a L 28 3K 2 1

50-: '5"4.00000:!l.!

0- toeonbttesssocis

al eeeeieiieaneen

0 5 10 15
iy [

Figure 2. Changes of different ions and organic pollutants in the river-groundwater
system over time
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Figure 3. Organic pollutant diffusion rate diagram
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Figure 4. Adsorption rate of organic pollutants over time
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Figure 5. Flow diagram of the greedy Gauss-Seidel method based on residual-distance
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Table 1. Comparison of the greedy Gauss-Seidel method with other methods
& 1. &% Gauss-Seidel /53R 5 H M 5 3ARTEE

IT (BRI SR 1]
B4k
GGS HoAth 7792 GGS HoAth 7792
1000 x 50 126.000 128.240 0.0138 0.0631
1000 x 100 374.000 361.500 0.0466 0.1703
1000 x 150 603.000 600.560 0.1044 0.3149
2000 x 50 108.000 106.260 0.0125 0.0525
2000 x 100 246.000 247.720 0.0466 0.1313
2000 x 150 439.000 445,680 0.1094 0.2691
3000 x 50 105.000 104.960 0.0172 0.0556
3000 x 100 231.000 236.880 0.0619 0.1444
3000 x 150 409.000 409.040 0.1400 0.2834
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Figure 6. Prediction of the proportion of different organic
pollutants in the liquid phase at steady state
6. MRERTS TR B LIS LA & b 5T

B s
P s2fE A
B szl
[ saf

Figure 7. Prediction of the proportion of solids of different organic pollutants at steady state
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Figure 8. Nonlinear regression model plot of organic pollutant concentrations over time
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Figure 12. Microbial degradation process corresponding to organic pollutants
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