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Analysis of pollutant migration characteristics
in soil and groundwater of petrochemical storage

and transportation site
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Abstract:During the transportation, storage, and processing of petrochemical products, the leakage of petroleum
hydrocarbons and their preparation materials can cause environmental pollution to groundwater, soil, and air. This study
investigated and analyzed the soil and groundwater of a petrochemical plant demolition site, and determined that the
pollutants in the site were mainly chlorinated hydrocarbons and C10-C40 petroleum hydrocarbons, with the majority being
light non-aqueous liquids (LNAPL). The types of heavy metals exceeding the standard were mainly magnesium, antimony,
zinc, and cadmium. Through diffusion analysis of pollutant concentration distribution, it was found that the main source
of pollution in the site is abandoned sulfonate storage tanks, and the lateral migration and diffusion trend of LNAPL on
the site is not obvious. In the area where the groundwater level is buried shallowly at the site, the pollution source should
be removed as soon as possible in the eatly stage of discovering a pollution leak. This article elaborates and summarizes the
seepage and migration characteristics of non-aqueous fluids (NAPLs) in porous media based on the actual situation of the
site, which has reference significance for similar restoration projects.

Keywords: Petrochemical storage and transportation site; Petroleum hydrocarbons; NAPL; Simulation of pollutant

migration

0 5l HSABFTERS G, oW RIS h AR, 2

AL TG B ORI S IR T R A2 TS Je i . B A A AR AR BORE, JF:
YT RE B s Ui . K24 . NIRRT X2 AL b NAPL 2 i 5 i B 5 S HAH G5 3
MIREEZ R N ASCEXARAL T A AL T IR ARBEATIAGRGE, XA TS Y b T e i A g

~128- 2023 4 10 A hERIRS



EHARERENESE X,
1 1AL

AT T AR 24000 SF- 5K, 1985 4E 2015
AR — AR T AR BERE, 45 G I RR
TEOL, AR 6m IK 253K 3 KIZF 242
FEHBRAE A R a5 LRRE L 22801
-1 EZMEi . 3)2F L 3-1 2K+, HFK
VR 0.43~0.87m, ARG IR A, B TEIF) 1Y
TG YRS, o R A e X G Y
AR, A X S YRR A, RIS
O3 XA BB T, X SR R X AT A s R A A5
B R S—6m, JLEUHE T OKAE 7 A TIPS

i 1,
B [

B REE A A

2 I AISEIT R 5 R FHIE
2.1 FESEYONER

TG YA LSRRI % IR s ATE Y
ELRTAT T KRR R VOGCs BARKG . K45 5 s
JIFA BRIF b R L vk B B AR 45 R M HLTS G R
SHENGE . KK, DA C—Clo; THHNEH —
WREMEE . AP, 1,1,22- TWE Ok, IR
ARBE, 1,1,2- =S OB SR AR R A LS
Yoy HBAEAS [RHR I R R 207 5 A5 AR 4 J
K, FEONEE, BE. FE. o
2.2 SRS RYRIES

AR YA K 50 4 2 M L 2 o AR DL
Cio~Coo A THEE , REZHOH BT AE K AWK (LNAPL),
AR BRI B2 A TR A =X, xFRfe T
WAL LA = T AT 0T, A5 AT AR b A r= ke B
WA ST TG YA 5328 500T/a BEFRER A 4L T. 20
Bel . RO E | EbREUKEE . STk

S Marehousing Management | &4k % 12

THARRE . PSR AL RIAHEE . BRI R ECHE . Bk
Bk
2.3 AHR (C10-C40) iTFAFIESNHT
Y N R KBS 2 AE 0.43~0.87 m, 1 )2 R
VR 0.89m, A1SZE 5 IR I SRR A
2 Z8 R EE 2.66m, 1. 2 EZBBREEK, A
FITFHEYRYER; 13 28 L33 RBEN, AFT
YRS, X BH LTS G i R RS A T AR
HTEBBEBREE 1R, £86A7HE (Cy-Cy)
TR RI R BE AR BE A3 A [ (T 2), AR DI SE
Tl 1 6 i 11 ZK3 FN ZKS Ab v B d i, Hirh ZK8
Ab A S e HAE T AE 0.5m 2 A TR BE G L, ZK3
b5 Y A B AR TR B ] IR R R, 7E 2.5m IR
JEE VO RTS8 v R B ) A I A th o R 2 BT A
4.5m VR BERGI A7 I AR TR B 2 2R 0.5m Ab vk B Y
50%,
(1 ZEREBE AR THE

e | 1pam ﬁﬁé}iff%ﬁc K, 7JH:/%‘ff§"k Ky
1 £ 4 5.40E-06 6.80E-06
2 w4 1.92E-05 2.65E-05
3 4 6.86E-08 2.32E-07

HF0. uSE AR (C,C,) WA

50 100 1 200 E

50
T AR (6,C.) HAZH

B 237 % (C10-C40) & 3% o R B R iRk B A [

hELRIES 2023 4 10 A

-129-



A4k %% 32 | Warehousing Management

HARSAE N2 RIS, ek g E NSk R TS
ey iR, SHREFKEER, AMEERY
AR R, EEIMEBEMNERN TR T
iz, Hh K ZH0E AR A X A FLER R
T A S B AX, PR AR XS 7 T K
ARAER T ZA R R P R A A ETS e ik
f R+ Mt TR AR 3281, fERET
kR, A AN ARSI B TR RS A R P
G 3 )25 1808 R BN, P NAPL A AL 11
TP HORAE T 1, PR S Y A 7 A B A ) AT
By .

3 iﬁiﬁﬁiﬁﬁé C10_040 ﬁ@%&ﬁ*ﬁ?u

R HLPRIEOL, DRI ZK3 2 ZK2 H1H &7
THRRUEAARL, IS YRR ZK3 IR EEE, MG
TS U BEHE 34mol/m’ P TITERL, ZK3 5 ZK2 Z [
Kk EET IR, M T ARG %, B
AU EI KRS/ T 0.5m, HAVSJZE HHER
TR ARES, MU KR MR AR % &, fii A
TR . 15 i R0 FH 2 B A X — R
Tifdsr 2 (ADE ) P,

T A S YL T B FHE L, A
PL2 2k R 2 % g, AR S i Rk
Sk ZEH IR 0.15m I8, A S H T AR R 5 5] T A
RUAAR] . SRR SBR AN S Fs .

it A BRI AT B —AF S TS e i Y 4
i, WIS A2 AR T LB, AR TE 2 )28+
s tlt, HBEE RN, R0 EZ 4N
X TRRN “BR B NAPL” (975 eyt -3 ki 52
TRk TR . NAPL 7EH) 2 vh 25— AR 1AL
I KA B ACE 15m, SFRHIX 25708, Rk
TOHRFAR, MW YT A EIERER Y,
BB AT T30 (R J3E 53 A 45 SR 5 SE B A 45 SR A
—E, XRIAZIAIR - VREUR s 7R (ADE)
FERSHU NAPL (8% )5 T A AR K A0adE i

B fA1=365d FiHi: REE (mol/m') Mtk: HEH

F 355 g sk 5 oA i B (365d)

RIE: WHE (mol/m’) MLR: HEH

B 475 4k E oA FE B (365d)

4 Rk
ARSI A N A TR R R A e B R A S

HRAR R G e Wi R IR, S RIRTUKETE R, AR

SV P B BRI R T Y ARUIE ARG AR

KA Z HERIEU I Co~Co AT, REHCH

B2 AR KA AR (LNAPL) . A5 B4R 45 Jm R 2ede b,

FEONEE. B, BF. Hh. LNAPL 737 Hu RS a8 9™

BUBAAIE,, @ BUER T R 2 o Al

TG —AE M R TR IE R 29 15m HAETE 2 2k

Ao B KK MR R LK, BT Gt )

AN S BRI BRTS LR, FExis e Lt g2, Bk

15—

SEH:

(1] B %%, § X%, NEHEF  RERRE LT
TRT EMIBEAHR [J]. FEE BN IARAE
5% ,2022,42(11):93-95.

2] ek  BRAT £, TAL . MR ES R LIE N
T KT FAFAESHT ()], T RAL T ,2020,47(08):117-119.

B] WA, A dn, KA FEF . LR F LM T K
P AR K0T oA BRG] BT
P 5 Gris 2023,45(10):1343-1351.

[4] AT, % F . AT FEFLOW 893k & 75 4 5 Ak
AT [J]. fe R 5 2R ,2022,44(03):42-47.

[5] SR, L2k RFF T RFEMEZEEY
AR P e A AR MU B LR ()]
B A WA 2021,51(11):1817-1836.

(6] ¥k, % B, HPLF . ZIEAJR 7 LNAPL 77 4 it
HAF IR [J]. FRFEA,2021,34(02):68-72.

(3R R%, 24h. BB R T KRALZKS AT &4
RERMEBY RN R [ REHFELSE
77 2023,48(11):79-83.

Bl #RF . GG H T KA J SR IT RHEH
HAEH R, D). o RIE : A LRI K5 2023

-130-

2023 4 10 A FELKIRES



