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Abstract

In order to understand the degree of heavy metal pollution in the soil on both sides of Suzhou Ave-
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nue in Suzhou City and conduct an ecological evaluation of heavy metals in road soil, we selected
representative sections on both sides of Suzhou Avenue, set up 29 sampling points, and conducted
soil sampling and analysis. The processed samples were subjected to XRF fluorescence spectrometer
experiments, and heavy metal element content analysis, load index analysis, and pollution evalua-
tion were conducted. The analysis results of the samples show that the change rates of the eight heavy
metal elements are all higher than the background values of the soil in Anhui. Among them, the
change rate of Cu is higher than 44.0%, and the change rate of Co is higher than 30%. There is a sig-
nificant difference in the average distribution of the two elements. In addition, the content of Fe,
Zn, Mn, and Pb is higher than the background value of Anhui soil, and the content of Cu, Cr, and Co
in some places is also higher than the background value of Anhui soil. The pollution load index indi-
cates that both sides of Suzhou Avenue are generally within the moderate pollution range, and some
locations are within the pollution-free range. However, in different sampling distances on both sides
of the road, the trend of heavy metal pollution load index changes is opposite, that is, with the in-
crease of distance, the pollution load index decreases, indicating that the soil environmental qual-
ity on both sides of Suzhou Avenue is significantly influenced by human activities.
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T SR Y — AR R, T T SO A AT R, NS AR RO R R K R
BLORSR, SEEA. K. HIESEREIRG Y E, HIEE SR RIS KT 5 glem® 9 E
G)E, FEAHEMERIRESE, 0 Cr. Hg. Pb 1 As, HK A Co. Zn. Cu. Sn il Fe Z5E #5515
GJE[L]. MEHAEY, LEBEFAGSE - CeRNESE, MR LERZEEY, HaEsn T4
TS A L] M4, TR E SR A Y SE M > R BRI T ARG BRI 1) =R
T HER 2) IRAERSHG 3) itk RobysRMANEER; 4) REEE ARG AES R
fEkH2]e WIS GoRE, T3 485 Y BAE R 7R R M FIIR T A [F Th BB X [2] . A4 A [ R B vk BH
LR AES ERE R AT A, P EZ 2150 HABUKRHZ B EESRE Y, 70 £ AW EMZREE, H
T 4R i e b E AR 1.12 /2R A [3]. HIRE RIS A KSR, MR X IR S
JE& & B E Ha Bmim gt db iR | s [4]. WNEF R AERE, WLIBHod B E &8 o T 8%
WIFR AL 2k R R AR ARk, T S B AR BV S M A I A W e 2 B s, A H IR AR S RG4S
IR ThRERa s M FRE[5]. TP E SR SRR IAS AT N, 48N Bk BAR X Fa e RS
A ARAE IR, SR BB A K RS B3 R AR 5, s N il B AT 22 42 (6]

BT R S YR G 0 2 R RO T AR FE A m i B K [ 7] S EITE B aERIT R T3
SERIRTT LIERIK A Pby Cu. Zn fIl Cr BEEE GRS REMTIA, RITIEESE SRS TS,
R RSB DA O, YRR L RIIE 8% K 28 10 8 4 J T A o3 KA Gt dabn. AT IR BRTE itk
SERIFLEN 2 B b b BRI 2 E (MRSK) A2 — 1505 [ e b 3R A4 25 3 BEURIBE 78 4 2R b BR A4 27 104 25 D) A 0%
(1L B A RIJE G TR T 1GCP259/360 194 T 1] s iy i X} LU v-Kal) o 7 - 498 26 4 o AT 55 07 T 3= B w11
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A 1) TR ER. B ORIMHEX RS 2) Beis il SEoRErEsiE s
A 3) PPN SR S0 R I EIRRE ) R IE ITR A R AR AT RS S R e R
AEFT. A RAMEFEE. FFEIORIRERL AT 2 e bs, 2 T XEIF R M LR %2
W . 20 T 90 AFAR, 3Ty L 3HF 75140 R (5 b - 49824 F AL R AT, 0, B R BRI &
KF| Naples 1 Sicily. FEPEA Seville. fEEFEEHE., MR N RES /SN HIEESREG T T
9T, anE KA Sicily T LA Pb. Zn Fil Hg i5 9« A3, Pb & £ 240X 5~10, Hg N 35. IXELHFEME T
W g G R A S S LI R AR O, BRI TR, N R, Sl R A Oy
A LR R ST LR SRS KR,

TR (i LIRSS S 7046 T 20 AL 90 X, - B T AR AT SRS HU A AT X LI 4 )
HHRAE T . EEEEBI N AL AN AU R A IR R ZE RS BT T 00, SRE
N, HTGEOSA. [SIREHSEZ M E RN, AR 2 20075 R ARE, BR—E s
()22 5 S 53 WS BEAE 9], RATIRAE[10]. BREDRAF (LIRSS 12101 Je 7 & #s . mals M.
RS AT E SR S BAFEEANE .. Hd, ST LR E SRS R AR RS, 20 T AH
TR IX B E 4 i oAy 2 el g BT () 5 B 4 J V5 e 1 Ok R 5

REHBFHEZANN, il A B 3 (0 8 48 15 YR AL R RSN HRNLE = 1 B . 5
HAEE NN, R RAHTEG VR RSB AT 18] DL K 2550 R % T 2 1] P B 40 7 A= 1A R 2 A i T |
FEARIRAY L VAR PTAR A DA R T s 39 B 4 AR SR VIR US[13] o ZRIHIHARIE 7 BRI X 2 P8 2R e 338 R i)
FHCRIL B Ak m, INAERBESMAK RS HRREHS BN FHE, RPN EREREN
SEIN TR N [14] o S0 T T 5 4 SR PRI 9 T AV g R L IR Ty BREE VAL RN EA A e (1 K]
.o UbAh, BRI E SR v TR E &R 15 P AR AR RS AR . T HOE R B E SR ST
NBEA EAEE R IR R, 5 AR RS UIAR SR [15]. K, (B BVE LR IR B S R TS e O FUE BR A 2S
FHIRZ
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Figure 1. Location of sampling points
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faMAL TR L B IR, A IS AR & BrsiC X g by 7 @i s, 3F HITE IR HI SR
Uio THHULASEERE, N, BTN DhRE X SRR ANE . g NS, 2 1 i 5T
R IE M 2R S I ML R PROEIETE, KA 40 km, XU\ GEE, 1A MK AT [ AR
EMEKIE

KAF G BOR I PN B Hi 2 30 vh E ARSIt B (L 1), fERLBOERE b, A28, KHE L
Fe b FEAGE . SR GRS AR A SRR 5 o T HE AR 2 5 DURCR AR [
TR, KRG IR AR SR R IR ™ A R RS e A & U AT 255 28 B AR DTN
M ARDTRE B NTE R PN ) L8 rh e 98%, E R ATS Rl 53 N DB R AR . R T 2 KoL)
TR K,

3. SR

AR —IATE T 29 KA AL B MISERMEREE . RASRFE R EE R R 1000 m, R
FE NS B AHZIFHES . 7EHL T IR 10~20 em AL ECREETFE . BURESSRUS , B 398 B 7R 22 s SRk
R & SYFOr RO, IFETEX TR R, BKEREYRA NG IS R BUR
IR CDUIME” 53] L kg 2 AR E, JRREE AR SCI O briEt.

FERE AR AL BRI B, BEASRE IS PR e 2o, ARG 100 AR 7. TR LR IRAF T &
M1 WEAARZEMIAE T o R SRR S AR DU IO TS R, BN LAY, AP g At i
T, BZIERAFREE 10 MPa 5 1L, fRFF 1 min (A, f5f5 BTG 20 L3RR R . BT S
ACER I 32 HT RS PR AR HEAT 4

KA A R A B2 XRE P0G, 2 sl M) BT Bl & M5 oh (0 s < Jm il 22, AL gz AR,
GRS (M E 48 B 32252 Cus Fe. Zn. Co. Niv Cr. Mn Al Pb. i A A2 5 Fiik e /Nt
CLE, SR e F5 r i o T A I B, AT RN . St GSS-13 b HAEREAT R, ZiA I 3 X, AR
J5 PR ) SRR AT AN o A LA LB IE—F

4. VT ERERPEN 7T %

2= B [L6]TETE PH ARAL FERRER X 38 AR () 25 4 JR A R AR VP AR v b AT T IR NI 5T, FE3 T —
TR R RSV 792, DB S A M 1 A 4 M R BRSO

1. BRI IE AR A5 PP

1) BRFIE R EAMTH R AR R

P = C//S; (3-1)

X, PR LS i MESBICRM TR IR E: CGRR T E i ESE RIS E; S
PENARAE[16] . TROARTLETE MREERIREAR, BURSTREUHM S e fid LIy sl M pifE, vl
DL TS BRI N ARG Pi<0.7 BB 0.7 <Py<1 B/ 1<P<2 HRBMI5E: 2<Pp
<3 LR ALY P> 3 ROREE TG R[17].

Z: 1 GB 15618-1995 (LI EE T EAriE) (W4 1).

Table 1. GB 15618-1995 “Soil Environmental Quality Standards”
% 1. GB 15618-1995 ( HIRIMEREFRE)

HH —% —% =%
Cu 35 100 400
Zn 100 250 500
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Continued
As 15 30 40
Cd 0.2 0.3 1.0
Cr 90 200 300
Pb 35 300 500

2) LRETSRARAR B RITER TR A S
Pai = (Prax + Pag 1 2) (3-2)
XA, PR FEHEBISTTIAEEL: Prax RAREEFNE S JRTS RALE R T Payg MZIRE
Pl B2 v AR BT I E . HT5 ReAE IR 5o SbntE 4 2.

Table 2. Soil heavy metal classification standards
F2 TESEEREIRINE

30 TSR VSRR
1 Pu <l G
2 1<Py4 <25 BTG
3 25<Py <7 RS Y
4 Py >7 Nt/

2. WAEA KR PR
TETEAR S RS VP4 2 £ 3 A 2% 58 Hankinson Tt 1, %5 AN Rl 46 JR ik B L 2 38R0 AN
ERMERFG A IS, WHINE RN, HEf, RS LL B PP k18] HARIEHON:

cl-ct (39)
Cy=YCh (3-4)
E:ﬂ%ﬁ (3-5)
RI-STE =3 ¢ =3 G %)

Kb, CHRES | MESBIIGRRE: GRS | MESE SRR C) N2 i fEE R
ABMEIE S, WTHE RS RENRT. b, CoRERAESBIGRME, ENRIEE M
SE X IR AT RSP E RO E R B 0 R 8, T MR HE LB &R i B0 B R 5, 8w ] LME & — At
Mo AR bR . WEFCRIL, EARTN T L K E &R R A B R U E, R Pb. Cd.
Cu. Zn. Cr T BIEMKI A 5. 30, 5. 1. 2 [19]: Mb4h, RIRZFNEHEAESGERE, NIGEER
WELEAEAS KUK R AT . ARYE B AT R (R, 1T LAHE W 7 R PR XU R BRI R R A S s 3
KPR ER, Wk 3 fis.

Table 3. Relationship between potential environmental risk coefficient and impact index and actual hazard level [20]

3. BTEIMRENE RBAF NG S SR e B R E R B R ER[20]

YL E, RI
BMAESEE El <40 RI < 150
RS fE 40< E; <80 150 <RI < 300
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Continued
SRAERfEH 80< E, <160 300 <RI < 600
RoBERfEE 160< E; <320 Rl > 600
WS e % E, >320

5. TIREBEE RTINS ITEMN
5.1. EEBRTESENR

PRk e o R S R 40 MRIEE 4 SR, Cu IR M, Bl 1 44%, Co HIARLFE
BEILE, B T 30%. BtAh, Nil5 Mn B FRE RO EON TR AR R, (HEAET 25%. 5
4b, Cr IR Z AR, A 6%. XFT Cu Ml Co (AR RE, B4Ea %8 Ll P EDIRE BLA A
FROFA LR B, AU S A Rl . a0 SR Cu A Co 07AR S REUR K, T3 W) 2 <6 J 4 A A7 AE 2 35 1A
By, R LIRER GGG Frisde. LWE, EHMMK Fey Zn, Pby Ni LK Mn B ITTR
{711 A B S v T e BB 3T AL SR, Con Cu Cr 5 HA 73 (1P A IR FEAIR T 22 B 43 7 S i
HESRGEENZEEESE, WHRERS TR ONR RGN, BHERENEEZ T, i
ERCE RIS 4. Zn A NI P2 & Bl 1 BRSO 2E —FritE, 3RHT Zn A N A2 3 oA BT Y
KPR .

Table 4. Soil heavy metal content test results (content unit: mg/kg)
F4 TREGRAENMAER(EERNM: my/kg)

giit e EON ] /ME FEE PRt 22 BRAM WRCEREERE21]

Cu 17.67 2.94 9.03 3.97 44% 20.4

Fe 58098.36 36503.47 48909.82 5869.56 12% 31,400

Zn 188.99 138.60 158.04 11.49 7% 62

Co 3.70 1.37 2.45 0.73 30% 17.44

Ni 57.33 16.60 40.24 9.55 24% 29.80

Cr 38.03 29.69 30.02 1.95 6% 66.50

Mn 818.76 401.63 553.20 105.90 19% 530

Pb 236.78 173.61 209.20 17.83 9% 26.00

5.2. E€RBXKEITM

5.2.1. BEFHEHER S

T E SRV AR 2 Brion, ARIEREFIREBOTM S R, LI & B TS et bn i Py
JIiiF A Pb > Zn > Fe > Ni > Cr > Cu > Co, H:+' Pb (8.046) NEEi5%%, Zn (2.564) N EEi5 %, Fe (1.558).
Mn (L10) KR4GS, Hrf Cu. Co. Cr ¥ N miavE e Fn, I8 SHbriabr, ST &4k
PRI P 52k 5.863, RIAZEEB AT EIAS] T HARE . HE, P &P RTENESEGR, BE1F
LT YR EP TR K
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Figure 2. Relationship between single factor heavy metal pollution index and comprehensive pollution index

B2 BEFEERSRENSHEEISRIERCENXR

522. BEERBISRESKNEFR I

Liu Z8[22]3\ Ny, E4&J& Pb. Cr. Cd. Zn S EA NS fEFE, A0 N M8 e plo™ =i 520,
SRR IEAT KA KRB . E, Cu. Zn. Cr A1 Pb 254l i\ g2 15 B3k 1 1 4987 e Fs P (1 BRAE SR A
S IRNTE, R IUAE M T PO P R S A E Z P E SR, W1 Cu. Zn. Cr Ml Pb, PAITIA H 3T
e S0 PN i s S AR

HRATE [ SV AE AL A5 M6 E AR BUEHE , 615 MK 29 AN SRRE AU & 514 i V5 eI e AR A 5 3 R 5
‘M}ﬁﬁﬁﬂﬁﬁr(ﬁ‘i@ 5). ZRKH, Pb M5 i E, CkBHRESRERE; HRNICRYARE

, SEERREKIZ Cu>Zn > Cr. Jfit— X & & @ LA RS e R AT T 4t WEAS

f@%é,?é?aéﬁzjy: RI=YRI=333.61, 4iREWH, EHEHRCLBEEESGH

Table 5. Potential ecological hazard assessment of heavy metals in soils on both sides of Suzhou Avenue

#5 BMXERNLRESREEESREITN

SERE TS AR E SR SRS E
Cu Zn Cr Pb Cu Zn Cr Pb
1-1 3.45 2.58 0.89 43.75 5-1 2.98 2.33 1.11 39.36
1-2 3.00 2.57 1.05 42.05 5-2 1.16 2.39 0.98 35.40
1°-1 3.71 2.83 0.99 44.94 5-3 1.65 2.71 1.00 42.44
2-1 1.66 2.47 0.99 42.95 6-1 1.38 2.33 1.00 36.05
2-1 2.32 2.55 1.03 41.86 6-2 3.99 2.49 1.05 38.47
2-2 2.39 2.65 0.99 4553 6°-1 1.66 2.51 1.08 39.76
3-1 1.81 2.48 1.09 39.53 6°-2 1.75 2.59 1.04 40.68
3-1 2.37 2.54 1.07 40.31 7-1 2.16 2.54 1.08 39.71
3-2 2.60 2.77 1.03 43.65 7-2 1.22 2.40 0.99 3456
4-1 1.67 2.58 1.14 41.09 8-1 0.72 2.24 1.01 33.39
4-2 4.33 2.94 0.97 43.96 9-1 1.87 2.48 1.06 40.44
41 2.99 2.49 1.02 40.52 9-2 1.34 2.45 1.04 41.71
4-2 1.47 2.78 1.01 42.08 10-1 3.81 2.44 1.00 33,53
5-1 2.36 2.39 1.13 40.34 10-2 1.62 2.38 0.93 3458
5-2 0.75 3.05 0.91 44.02
SEATREL R RS 7B E R A5 T 333.61 HJiF
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6. &it5iie
6.1. &ip

1) f N PROE B BB % L3R Cu. Fe. Zn. Co. Ni. Cr. Mn. Pb &2 5ik %113 56 1)
0.45. 1.6. 2.5, 0.1, 1.4, 0.5. 1.1. 8.0 f%.

2) E4J& Cu. Fe. Zn. Co. Ni. Cr. Mn. Pb FJHI75 45a %8 0.443, 1.558. 2.549, 0.14. 1.35.
0.515. 1.1. 8.046, i5UFLFEMKIX AN Pb>2Zn>Fe>Ni>Mn>Cr>Cu> Co; 4R 5AK: HIHES)E
15 G4 0T {32 Rk B AS@TT I S B T E K LI M E SRS R MRV ER R R R
S B o s AR I B B 23]

3) fEM M AER M LI ELE P faERWE, EHEAEKE, HRWAHREFY, faFEfk
JE53 09 Cu>Zn > Cr; IS fER L R4 333.61, NEEAESHBE.

6.2. Tfig

1) TEMRIE R SRR i A, (B BT KRR AR E, R, ok BRI S Hh 1A A2
oy, W Cr. Hg. As, WA IER & &, R EYKIEE A RKER ™ Hed, HESBLAR R
TRAL B TR, Wi BELAS X UL AR o

2) fEMIKTEPIM Pb 5 5™ HA] e A N AT AN B RIS IR 3R ) T LA X4k A B < J AR 2R ™ L
AR P AR, TR R, HlahFiE %, SEEZ BB T RS . s Pb K
WAGE, IR R AR N £, JF OBl R R, SRR ESERE .
HRNERIGEN S ER. W Zn R NGHI1E P OVRELE RE R AT, BEFHLS0 % 0 B ) 2 1 e 2
WAL 58 5 AR — i dE N H3 . l fDs . RKAUK GG ERER S #A%, I LUBCHIRBGR IR

I HCE A B g
ELmAB

T PN 22 B A R T 5 0 H (2022ykf12) F148 2R 22 A= G QLI 2R 1 H (S202010379099) .
SE 3k
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