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Abstract

With the rapid development of transportation industry, heavy meal pollution of farmland topsoil
on both sides of highway is increasingly prominent. In this paper, the Wuchang expressway was
selected as the research object, and indoor analysis was carried out through field investigation
and sampling, and the contents of copper, chromium, lead and zinc in soils samples from farmland
on both sides of the road were determined based on the flame atomic absorption spectrophotometer
for the determination of copper, zinc, nickel and chromium in soils and sediments (HJ]491-2019).
The results showed that the heavy metal pollution of farmland soil on both sides of the highway
decreased with the increase of the distance from the roadbed, roadside shelterbelts and green
belts had an important effect on the accumulation and migration of heavy metals. Combined with
the evaluation of single factor and comprehensive pollution index of heavy metals, it can be seen
that heavy metals Cu, Cr, Zn and Pb do not harm the soil, but Cu has the potential risk of polluting
the soil, mainly from the corrosion and wear of brakes and radiators.
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(1752 368 U L 9 25 ) - 408 5 4 R 95 SRR 1 o Tk o 4 R ¥ e K LB ZE SR s
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W, BARTHEE. 204 R R T E S AR, SR R 0 RS
i, SRR B AT R R AT, SRS T — b S IR R R 1 T R, TR (B
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ARSI FE XA BN S B PR 23 i, LA e it B oA i sl R e [ B R A T B A 7 i e e AT T
VAR BE . AR AL, W FC I LA B R s, = (4] 1), Hodr, 1 S WAL TR A
T ) R AL i v e BIMOET PN BOR S B B T Ry, 20K, BT E S G 2 Sk

DOI: 10.12677/hjss.2024.121003 18 IR


https://doi.org/10.12677/hjss.2024.121003
http://creativecommons.org/licenses/by/4.0/

w5

LT (A | 1@ N A 1 N VN S T T | 13 2 S e 877 P LTI TR S R £V SIS ML VAS B = O
JeEEPRER NI, LSS B, MAbSBEREIAT, WILAYI7EES T EGE L, HEAL
LR h 3

& FmLEEenE
SR AR

ex) -~ -
REUTHE

Figure 1. Sampling section distribution

1. REETE S

2.2. ERHRERHIE

FE R AR B2 55 (R R FE T VE[ 7] fEESE BGRR M B RAE W b, @ N TIHRY), Wib)Z.
Bz BURRAT  VRRE LS . ARVESIRAE . LA RS N AR AT =, RSN W FA%EE % )E 5 my 10 m,
20m. 30 m. 50 m. 75 m. 100 m HJFEE, FEERE PO FRATE . 78 RAEWT B4 RAE SO 70 A K
TETOAT HERAE 5 AN TRE, BANRRE SSRAEZN 100 g EA K IERERES, BT & TRE S IR
FOMRAE, 1% CPUIL” 3R3 05 kg A A I BHERAFES, AREBIER OIS i H st e

W IErE R E TR RUER . RS ES RN, TR, ERTEES, BA. MYRESE
Ze AR . RO SME B TR B AR, WFESET 0.149 mm (100 H)JE it K ik 5 i AR 2 NFE IR
AT, RBESERZE.

2.3. (LER5RH

KA TR TR 73 Y66 FE R b 50 M TAS-990 (F5 BTl 7o 2 25 O FARRAT) s LT KT Mg
- FERZ A, BIS 8 MEL0AE, ¥5/4%) 0.0001 g #il. H. SEAIAY 4 Bl d @ AnvE I8 W W T+ B 5%
HgE BT R AT O R AR SRR T E £ A2\ A R A 7 (4l .

24. HIBERETLER S

- IERE R AR - R AR [8]. TR SFRRER 0.5000 g AT RIS R, A 10
mL i8R, 10 mL &R, S5 mL S&K, B THHAMR LE 175 C Ik, FHE AMAE, FHEZE 200°C4k
SRR BT AN, AN 8 mL EK, kSInHGERR, frifimNREI > & TAKEECR, AHEH# 4% 50 mL
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HEMA, EREMNLSE,

IIRT T R KSR T R 23 e 6 BE (AR 5 A TAS-990)il5E -3 H 4:J& Cu. Cr. Zn Ml Pb 15
[9], MPRAE - 458 o < Ja & e A R A RTAEE,  IRE AR A OIN RE  IU < JR TT S AR A AT o
Pt % mTRINE D TN pH M 1:2.5 /KL HIRSE pH B IR E [10] -

25. BRI E

2.5.1. R

i A% IRRAE 2R A IE VO 2 24924 0.00 mg/L. 0.10 mg/L. 0.30 mg/L. 0.50 mg/L. 0.70 mg/L. 1.00 mg/L;
HYROARAE R AW N 0.00 mg/L. 0.50 mg/L. 1.00 mg/L. 3.00 mg/L. 5.00 mg/L. 7.00 mg/L. 4¥HItxR
R BN 0.00 mg/L. 0.05 mg/L. 0.10 mg/L. 0.20 mg/L. 0.30 mg/L. 0.40 mg/L; HIi K 5 21 ik i
TRV TE bR RV RS, A IR B R AL bR, WO R AAR, LeilbriE iz, ihZklal e
iR 1 fis.

oy

Table 1. Standard curve regression equation
= 1. fofEfhZEya 5

HEJETTR EVEpips AR R r
4l y = 0.215x + 0.002 0.9995
B y =0.119x + 0.002 0.9997
Gt y = 0.122x + 0.002 0.9998
B y = 0.560x + 0.001 0.9990

AR IE 26 A WA 2 P

Table 2. Instrument measurement conditions
2. (UEEMEEH

i H Y 22 | %
T K 283.3 213.8 324.7 228.8
A LR LR LR LR
BhRAs Kot TR TR ikt
W52+ HHLAH JKAH AR (BA HLAR) A HLAR
KGRI AN A AN A
il 2y 0.5~10.0 0.5~10.0 0.5~10.0 0.05~1.0

252 WMRESHEE

1) PFUrbRiE

AR TR TR RGE LS TS AR BOE 110 AR FH 43 525 GUA BE AT 0 S AVEAR o &S RAE I
T H ) pH BYE I EIE 7.1~7.5 2 (8], 448 pH (SR bR E . PR GB15618-2018 (- 4f3A )it &k
FH 33835 Ge MU B 42 bl ) Hh XU (A 6.5 <pH < 7.5. H & @ik (H & 3 Pow.
Table 3. Heavy metal screening values (mg/kg)
= 3. E€REIHIEE(mg/kg)

JLER Cu Cr Zn Pb
R IE (mglkg) 100 200 250 120

2) VTR
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FLRFRREGE AT A ON[12]:
P=_ 1)

RQ)HF: PALIERSEY) | 5 YRFa G CONREE ST YY) i B SEIK B (malkg); S NT5 Y i BITRY
FrAE(malkg). #7 Pi> 1 MIAFAETG S R4 Py < L MIAAFAETS 42,
CEETT BB AT B A HUN[13]:
1/2
| = {1/ Z[average(Ci/Si )2 +max(C; /S, )ZJ} @)

K@, | bR 4R 5 475 g8 average(C, /S, ) 9 HE % 7 4 I8 15 e 4 9 B0 T4 08«
max (C, /S, ) - HE T 4 JB V5 YA b LK 035 AL

M G R 2T RSO 10 BTN

L<1lHdE/534, 1<i<2%875%, 2<,<3 /58y, |;>3 Hi59[14].

3. BRE5VE

1) 22 LIE SR E SR
XFR E 5 B PRI 2 B T (08 S B i < SR AT M 0 A, AR LR 4 P

Table 4. Statistical results of heavy metal content in surface soil of farmland on both sides of Wuchang expressway

F4 BEREABRAERARETIREESESERITER

SRFEIRT I . H4 R E(mglkg)
Py P FEE B S () cu Cr 7n Pb
0 72.74 61.72 189.91 70.13
5 58.62 62.50 162.30 62.93
10 68.23 77.35 162.86 4451
20 67.70 75.92 163.09 4331
14t 30 72.72 56.02 155.38 4150
50 57.60 54.93 132.44 41.04
75 57.33 49.03 128.45 35.25
100 55.12 27.81 126.75 3431
B 63.75 58.16 152.65 40.62
0 63.77 38.46 185.62 59.91
5 67.55 50.39 247.78 60.26
10 78.03 51.06 299.16 76.92
20 59.53 63.52 168.23 53.32
17 30 52.92 24.56 132.95 50.92
50 51.31 23.50 112.72 37.04
75 50.22 22.69 110.52 35.26
100 49.25 21.47 109.43 35.05
B 59.07 36.96 170.80 51.09
0 88.73 55.41 306.62 103.39
5 83.73 62.71 326.52 82.25
10 68.56 73.77 317.23 76.99
20 104.21 4951 236.56 69.11
24k 30 110.08 25.74 251.04 64.10
50 82.08 25.09 243.81 62.53
75 63.45 19.92 164.92 55.04
100 4337 12.17 132.97 48.05
HE 80.53 40.54 247.45 70.18
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£
59.78 57.25 119.77 69.45
66.05 67.83 137.38 73.29
10 69.34 94.46 149.05 76.62
20 48.20 98.70 152.88 66.80
27 30 49.053 46.97 151.77 47.45
50 44.03 34.73 135.50 46.23
75 43.16 32.89 130.36 45.79
100 40.76 29.26 127.89 44.78
B 52.55 57.76 138.08 58.80
0 75.67 86.59 216.49 166.50
5 86.43 115.17 255.67 158.88
10 78.52 203.06 261.10 117.09
20 77.30 115.69 168.08 112.58
31k 30 61.63 107.46 144.70 107.61
50 54.05 39.64 120.23 75.95
75 52.67 37.89 116.45 70.67
100 40.23 35.15 107.14 68.34
B8 65.81 92.58 173.73 109.70
0 110.60 97.57 201.88 129.20
5 122.71 126.08 225.20 130.99
10 110.17 190.59 236.65 101.48
20 121.86 126.91 214.70 80.34
3w 30 65.34 70.27 156.23 78.62
50 60.89 68.56 136.38 76.56
75 59.25 66.48 110.15 73.28
100 57.45 65.83 90.79 70.12
¥IH 88.53 101.54 171.50 92.57

3ANKAEWTH 2 IR E &8 Zn SRS, 1 Cu. Cr M1 Pb S EHHUN. H, Cu §EMHAATE
FEITE 40.23~122.71 mg/kg 28], MK 68.37 mg/kg, Cr & &40 Aivi FIE 12.17~203.06 mg/kg 2 [1], 3
189 64.59 mg/kg: Zn & & K50 AR T EI7E 90.79~326.52 mg/kg 18], 18N 175.70 mglkg, Pb & & 74h
U FEI7E 34.31~166.50 mg/kg 2 1i], ¥{E N 71.49 mglkg. 4543 3 E4BMIARAEM AN, VUM E 48 11
(B35 /N AT B [ BR VR

2. NEEPM L4 Cu & BRAKF oA

HEJE Cu fE A BRI L3 7K A an 1] 2 Fros . AR LIS 48 Cu & B4k EhEE IR
BEPE B B IG 0 AL TR i

FEAHIEM 1. 2 SWiT EE S8 Cu BeMCE IS BRI &S, R 23X /MW 20~30 m 4t
BAA 5, Cu AL Rt K. 3 S £ 5m AL BIIEM, A% 1~5 m dbsiib i b 7 E 4
BREH, SHHSERBUEK.

FEAHEEM 1. 2 S 2 e G K s, Ui E ML 3 7 A ER, 78 3 S
LT PN BG AN, 23 AIFE 5 m A 20 m &b, FECE ML JE L 5 m AL SR, R
Bk, HANEHBIE 20 m &b, JRRTETA TAX, TOlXFHBoS HAT — 2 1 5m .,
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Figure 2. Horizontal distribution of Cu in soil on both sides of the road
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Figure 3. Horizontal distribution of Cr in soil on both sides of the road
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195, 2 5/ 3 SWig At BA BT MNIES, (H Cr & S BORAREBNARBURIE T, AT Cr B A4
SRIGER R, REF IR ARUTIE ok, T 1 5. 2 580 3 S W Cr & S Jf A 2 th LR R BL At
T2 M BLAERR B A 10 mo 3Ty, 2 ) & SRl o B B S B 2 3 KT B /) o
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Figure 4. Horizontal distribution of Zn in soil on both sides of the road
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HIP 4 AT, )R Zn RS Wi AR (22 7 0K, R AL A 25 i 2 18] #R45 AS R, AR 1 5 Wi
ReR TGS, 2 SIS S AR, AL E RN, 2 A Zn MIFEmECK. 3 S
I 2 K a PR ES, ZE0Y 6 m A i SR S5 Zn SEA S m LML TR, R SR
B

FEREI, 15, 2 51 3 S Wi Zn & R R R R R R B ARG I A BRI S B g, R R e sk
At B S0 B < i 11 o SR IE M AR LR BOK

5. A HHII 4% Pb & B KAl
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Figure 5. Horizontal distribution of Pb in soil on both sides of the road

[ 5. Pb A B IR P BIKF 5370

15, 25 3 Wi LA EHE AN B0, B MOoa B RS E T, Al BT 2RI % 0~10 m
VI A 8. P OKLE I P55 ARG BESS, VTR TR, TREREEAL Pb S &S, FBi )5 Pb 5
EAEZHTA . B0 P & RSN, BB T e KR

6. hIEEERITRFEE T

AR A ) SE BRI U ATIAS ) 98 pH 8, ARIELEFE PP O b 3 o < T3 YRR FE AT PR A
P AR AL S s

Table 5. One-way pollution index and comprehensive pollution index of heavy metals in surface soil of farmland on both

sides of Wuchang expressway
=5 LERENABRAERBRETEESREARSRIEHMNEETRIEN

$F‘ﬂ/§%*l§ﬁ(ﬁ) V=P

RAE WS 5 o or 0 o CRETRARE)
1k 0.64 0.29 0.61 0.34 0.56
11 0.59 0.18 0.68 0.43 0.58
21k 0.81 0.20 0.98 0.58 0.83
2 0.53 0.29 0.55 0.49 0.51
31t 0.65 0.46 0.69 0.91 0.81
3 0.88 0.51 0.69 0.77 0.80

M RAE I (1 B I005 GAR B . EE RIS X, 1S Wi bR IA Cu>2Zn>Pb > Cr;
1S W 2 S b MEg e R A Zn > Cu>Pb > Cr; 3 S Wi LXK I A Pb > Zn > Cu > Cr;

DOI: 10.12677/hjss.2024.121003 24 TRl


https://doi.org/10.12677/hjss.2024.121003

3 SWim R R A Cu>Pb>2Zn>Cr,

5 W T R AL ) - 38 4 1 SRS SRR BN T L, B ESPR S BRI TARMEE, RVESE
Cu. Cr. Zn H1 Pb AN} 143818 il fé 3

AW 25 G5 YR EOkRE, AN A L3 5 6 R V5 AR I . 2 Slrmdeil > 3 St
M >3- SWrmeEE > 1 - SWmeEEM > 1 - 5Emmdei > 2 5 W e & W L E S8 s A TE P Uy
NF L, RIS R R, R YR Z B E SR Cu. Cry Zn F1Pb K5 4.

T B RZPESBAIGY, (HHR S AT, 15, 2 SWiEA 3 5 Wk s %S Cu & B,
FPAEVETE RS Je XU o MK HE[15] [16] [17] Cu F 3k AR A HGARR E HUEBHE, Cr Rk A RS 5 IR
BERL, Zn EER E SRR, Po EER H AR, A B AN 55 R BT 75 Y 3 ok EHLEh )
AZEABCAER I BT, HEE] 2 S ) Cu 3 #5US X 3R A7 R T LR 15 G KUK

4, g5ig

(1) S EPUE NP 55K R R LR SR & Bk - SR EE R BR 2 AR N i a5 s %
Byt 45 o 4 Jg R E AR T 5 m~20 m 2, BRIL AR AL SR i R A S IR R

(2) &G EEEGRIBEATN TR, ELJE Cu. Cry Zn Ml Pb & BT LTI Al Bk
BRI (B Cu AR 355 G p i A RS, H 1 EOR B TR E MR G E T, 52 N JRIERE

B
E&WE

WroE 2E )T kIl H (XIGXPTIG-202265) ; #r df H B JT iy K2 5 A Rk 55 9 B ot I H
(XJEDU2023P135); Hrif T 22~ B i R # oi #E 00 H (XIGCIGB202308); Hrsd4E & /K H A X Al Il 2R 10
H (S202210994036) .
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