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Abstract

The most harmful groundwater pollution is organic pollution, so it is very important to study the
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behavioral characteristics of organic pollution. In this paper, the differential equations of convec-
tion, dispersion and adsorption of organic pollutants are established respectively, and then the
one-dimensional convection-dispersion-adsorption differential equations describing the changes
in the concentration of organic pollutants are established on the basis of the mass conservation
equation, and then solved with the help of the finite-difference mathematical method. By visualiz-
ing the initial concentration over time through contour graphs and three-dimensional graphs, it
was found that at the initial moment, the concentration of organic pollutants was highest at the
center of the system. Over time, the concentration gradually decreased through propagation, dis-
persion and adsorption in the river-groundwater system.

Keywords

Biodegradation, Differential Equations, Finite Difference Method, Mass Conservation Equation,
Interpolation Simulation

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

TR KA 6 BRI, A st TOKIN, 0 — Bgs gy, w5 B KL R
RN AT G5 IR KRR 52 AN R RR P B35 s, IR 2 T B2 AW Y IEF sk @ Br ik R
AOKZ 4. Horf, FEHRKTS e b i BEANE T i K IR A NG, BN A LS R e b~
IKR G AT R AEREAT O B A 0> B R R ORI SEBR . BEAh, A B TR IER M T K
RGN AHIG AT ARHAE EE RONRIERE . KBNS oRE. b R B S s FE A2 S R
PR AL R 4%

MR fR R — P B IR, W A M B IR A Y O AN R R LR . R - SR
- MR 7> 5 A R AR I — 1 R ) — A B B . 1%, BT 5 B S A B Bk A AR
VIR A o IXAMERLE B 20 K B A HIYAE LI B P RS ) 2 BRI A A R B 5
T R RE A HA o AR H B R 2 A SR, AR R IR L SRR (0 A G R AR
W I 5 R AR S U0 B R S0 AR A HE R PE AT T SE R[] IXLES06 AT AR AR AE S 2640 T I A LA
it B R AN A DS B AT o SEAR KR I H T AR SRR AR . — BN TR TSk
S d, R AT DU B Ty R B M B R . I R B0 S BRI - 9l - TN ) T AR A
EME,  DATRNA HUIAEA R 260 R B 2R A o S HUBURE 200 A B T 8 MRS 2 800) T4
PR e R REAUL 5 SR M oK . X T AT BRI U3 B A s B AT 9 IR AL S BB [2] . AW
B R U2, AR G BB R . BOKAC A . AOC TAE T RE & QTR R 2 B U, WF T e
WAV AL R A A DL 5Bk 0 T — eI TAEIUH , 77 EREAT R v 0, DLW E
AW PR B IR o X R 75 EEEAT S A BIURT 0 AR 3]

B2, VRS XA - REL - W R T3 R RN S T TR — A R T 2 USRI T AT, T
FIHOF AR, SR FORIIAEE TR S 2 AT X — W 70 BT 50 i b B A A0 BRI v 1) R W
fRE, RIS RN SR RS RS RR .

DOI: 10.12677/mos.2024.131023 240 jé

[

S


https://doi.org/10.12677/mos.2024.131023
http://creativecommons.org/licenses/by/4.0/

2. IRBIREI
2.1 XA AP B AL

FEML R 7KTS Beh i IR BEANSE F  KIKR A NI S, HP Xt oRBO R B A B+
B PR R A S S . A S B S A LTS R IR BE I — SRR SRR B i > 7 AR SR AT
TG G L C AR BEE XA FREC BB = AP AT AL somi, 8RSk A, X =Hhid
FERT A —4EXHL s SRES B A0 7 REREAT 13 -

oC oC oC

—=-v—+D—-kC @)
ot OX OX

fE EIRANT, CRIRIGRYIREE, x 242 R E, v RKFELE, tiERE, D RZIRBREL k2%

bR H . TR RIS YNIRE C XTI A] t BEAT SRS, AN =T BRI AR s IR A DL K IR Bt

EREXTR AR AL 2 [4] o
Nﬁﬁﬂ%&%ﬁ?%?mﬁ%ﬁﬁﬁﬁ%w,ﬁ%%&xﬁﬁi%%%ﬁﬁ#i%%ﬁ%%o

%ﬁ@ﬂ%&%ﬁ?ﬁ%%%?%%ﬂ@@ﬁﬁi%%ﬁﬁ%omﬁﬁ&ﬁ¢ﬁ,ﬁ%%ﬁ?@ﬁﬁ

CTZNCN R B (AT
MR PR IT KC iR 115 G KR H R BT PR T 92> (K09 PE < 3K 155 95 e R A2 o AT 7 U R FRO PR PR 42
JiA 5K

22. BRLHRE

ASCENTHFRR (A, FZ S RO IR . BBUKRUEEN v, RGN L, I
KIENT, SREAKCN D, WAk, W EHEASEOY N, EREEAEOIN, o Bk, T
EZHG AR R R K dt=T/N, , EREK A de=L/(N, -1).

2.3. ETXRmHS 5289 #AL

BEGHAT L N K R S8 A LTS AR BAT VR AE TR RS, LS SOR B8 K= R K A7 AR
NEN, K LIRS, BT E s AR S, XA ELRARRA[5]. {5 R T
IKEAE, BEKR— I FE sl R R TR . e A SO, BATREX TR M e, I
AN
ac, aC,  oC

v vy M @

Uy o vy W A ORI S B, C, TS ST, C it R K S S
2.4, BETFIREIR S BN

GREAE F R S Qe K T R AL i BB B R . SRR 1 2 LA 5T b PR (AR e A
I, SRR R IR AR R S BRI AR IR, AEPIRh AR > A AT O BB 5, TR
AR YK, T s R &, BUOAPTE IR B, R PR 5R e I [6] [7] [8]
[9]. e AR, BATRERIER M I, HARXWT:

62Cg 62Cg ang
Dg —t——t— 3)
OX oy 0z

—u

DOI: 10.12677/m0s.2024.131023 241 e RSE TR


https://doi.org/10.12677/mos.2024.131023

T %

Horp Cy R /K IS RMIRIZ, Dy Juh N /KA SRR KL
25 BT RTINS ;5 ERTIL

VB B A1 P 2 i A AL G 5 8 e A R R T - [ PR ELA P o R R B 8 {8 B PR AR
Zed WA, BATSEXNRITR M 1, HAXT:

kf (Cs_Cg) (4)
£~(C[i+1,j]—c[i,j]) )
ot dt

Horp kAR A,  C, AR, Cy A T K 5 Ak
3. AN HFEEREHIL KR

ST AR YOS U I FRAR, SRR 7 R MR J o T AU BRT . 2R AR RO R I 148
T LG AR LTI - HF KRG rR 4 A RIS AR [10] 0 2R dhe s SR B2 43 H b vl
T B T TR B AT SR .

N T WA TTRRIAT AR5, ¥ e T BN AT B, K7 x A ¢ B ERAL — R AU
e, JCRE K dx, WSROy dt. B, OETARRERURE £, ), 7 (AR Ak 43 5 g
X = jox Al t=idt . i, 452 RO )4 50K S [1].

KT SH, TRRMAZEMER, HART:

oc _cli+1j]-Cli,j]

ot dt ®)
X2 SE, RAPOZESHEA, HARXWT:
Qg~cﬁj+q—cﬁj—q ®)
x 2% dx
932~C[Lj+q—2*cﬁj]+c[hj—ﬂ o
o2 dx2
) ) ~_dtx(-u"(Cli,k+1]-C]i, j-1
C[|+1,J]=C[|,J]+ ( ( [ ZdX] [ ])) (8)
D (C[i,j+1]—2;1X[i,j]+C[i,j—1])_k*C[i’j]

BT ERAN, ASCEEMEAAANTEQ), WTUSRIEHOT . B IEA5 B0 M T A 7R
fE[12]. FERE— IR ER, KW E—ASIED IR A, FRE IR SRR T RE T A
X VRS A LR, HUR KB EHIRE M H K. AR RE RS A T
dt=(-u"(C[i,k+1]-C[i, j-1]))

D*C"12C'?dXC"1 ©
LDCl -2l L) e
dx

FRAs 22 (6) 19 F BT PRZE 0 M ORI BLR AR, 15 BRSBTS HOTRE 1123 30(9) R SR AR 20 7 FE Y

A, ARWF PR

Cli+1 j]=CJi, j]+

DOI: 10.12677/m0s.2024.131023 242 e RSE TR


https://doi.org/10.12677/mos.2024.131023

((t_{i+1}) =k (Li)) =(t-ti)

t {i+1} -t ©)

k(t)=k(ti)+

FERE— IR E, BRI A TR MR R 2T ERis A, P #
EBEN— /AR AN E DGR, BIWIGN 2R E AT 2B, RIUGRIR 7 A Fe sk
RAEH O EBE T AN RYIIREE, KRG EBRERWRES Y 0. BENEPEOELIN, A5G
WIAE KR8, IR BRI — MR VA o BRI B (R 52 A [13]

T FA, ARG HIA TR S EE M, SREBATS R RE il R R 5. Bk,
FESR AR 7 R A AR T RAIE T I8 5 BRI Z RN 0.

FERAFRLAR T, ASCHET python Sifil & kg 5 A, il G —A> 4884 C RAF Gk — IS 1Al
BT R R &5, EEUREAREI A RO IIEGLRE, HA N ZIEPART T[]
By PRIEP RT3 0 i [14] o BRI )5, 75 2UREAN I 1R]25 A0 23 6] (VR AR, i Je i 2 1)
S5 2k IR B = 4 B I SO S RGAT PTG, IRTETS RMIAETTIA - R K RGP I A AR AL DL o

4. GRESR

FEAWETOH, N7 BRSO 5 R, AR SR 45 v 4 B R AT LA 15 Gk P2 I 5 2 1) AT ]
MG I JF HIE L EUE A I TEE TS = MAT RAIE, SRR RO . BT TS Gk
JEAR AR R MR FE LU I 2 PR 3R 2 TR A LA

iRE A1_Contaminant Concentration - K 594 Contaminant Concentration

4.0
3.5
24 0.90 20
3.
0.75 0
~ 15 5§ —~15 2.5 §
g 0605 2 b
© S © o
= v Z 2.0 £
= 1 0.45 § 1y g
7 &' 158
0.30
1.0
5 54
0.15 0.5
0 T T T T —-0.00 0 T r T T 0.0
0 20 40 60 80 100 0 20 40 60 80 100
EEES (m) EBE (m)
3 S : : 3 S - ;
JRE 7 Contaminant Concentration JKE 5910 _Contaminant Concentration
7 10.5
20 6 20 4 9.0
5 7.5
—~ 15 - S ~ 15 §
2 4 2 60 %
© S m ©
3 : 8 4
= § = S
o) i 30 ) 4.5 ©
— 10 c =10 c
o s 3
2 3.0
5 5
1 1.5
0 T T T T —0 0 T T T T —- 0.0
0 20 40 60 80 100 0 20 40 60 80 100
EEES (m) BB (m)

Figure 1. Contours with concentrations of 1, 4, 7, 10
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Figure 2. Three-dimensional plots for concentrations of 1, 4, 7 and 10
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