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Abstract: This paper is the result of environmental geological survey engineering.

[Objective] Taking the eastern part of Leizhou as research area, this paper studies the concentration and spatial distribution
characteristics of heavy metals in soil, analyzes the sources of heavy metals, evaluates the degree of heavy metal pollution, and
assess the health risks to human health. [Methods] A total of 381 soil samples are collected to measure the concentration of heavy
metal elements such as As, Cd, Cr, Cu, Hg, Ni, Pb and Zn. GIS technique is used to analyze the spatial distribution characteristics of
soil heavy metals; the single factor pollution index and Nemerow comprehensive pollution index methods are used to evaluate the
degree of soil heavy metals pollution, and Monte Carlo health risk model is used to assess human health risks. [Results] (1) The
average concentration values of As, Cd, Cr, Cu, Hg, Ni, Pb and Zn in the soil are 5.85x10°%, 0.079x107°, 64.03x10°5, 14.11x10°%,
0.07x10°%,21.23x1076, 35.38x107°, 76.45x10°°, respectively. Among them, the average concentration values of Cd, Cr, Ni and Zn in
the surface soils exceed the background values of soils in Guangdong Province, which indicates that these four heavy metal elements
in the soil are relatively enriched. (2) The single factor pollution index and Nemerow comprehensive pollution index show that the
soil is "clean" in the study area, with only a few points being polluted slightly. (3) In addition to geological background sources,
heavy metals in surface soil also come from sources such as transportation, agriculture, and industry. (4) The health risk assessment
of heavy metals shows that the non—carcinogenic health risks of children and adults could be ignored, but there are tolerable
carcinogenic risks for both children and adults. The major carcinogenic factor is As. Sensitivity analysis indicates that the SL (Skin
adhesion coefficient) is the primary factor affecting non—carcinogenic health risk, while the SL and As are the primary factors
affecting carcinogenic health risk in adults and children, respectively. The main exposure routes of carcinogenicity are skin exposure
and hand—oral exposure. [Conclusions] The pollution of soil heavy metals in the eastern of Leizhou is relatively low, and the
ecological risk is low on the whole. However, Hg and Cd should be given sufficient attention. As is the main carcinogenic factor

affecting human health, and pollution prevention and control of As should be strengthened.

Key words: soil heavy metals; pollution assessment; health risk assessment; correlation analysis; factor analysis; environmental
geological survey engineering; Leizhou.

Highlights: The single factor pollution index, Nemero comprehensive pollution index were used to study the soil heavy metal
pollution in the main rice producing area of Leizhou and analyze the sources of heavy metals. We use the Monte Carlo health risk
assessment model to assess the human health risk.
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Fig.1 Distribution map of soil types in Leizhou City (a) and the distribution of soil sampling points (b)
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AR, PEILER LA G LU 2, I b £ S 35
HEL.
3 BORLRIES Mk
3.1 ERIKIR

AR SCGERE AR 40 15 T L 9 A o S
Jite P9 TR MM 2 5 2R i R A 2 A b BRI H L, 2021 4F
4—5 AFERFFE X N IEAT B - BERFE TAE. RERAS
7 FEAC L A [R] BE 8 2] 43 A, A% % BE A 500 mx500
m, JEAAE 381 AL (& 1) . T HAER GPS T4
MLE D, AT REE 0~20 cm JERY 2 T H0RE,
A A - HERE SR R AETR AR, AR S T AT
F 2.0 kg, B A THALE, MUFFRICIRAE . BFAMi
FE 2 A% - 33 AT 38 pH AT B 37 038 (%
ST R 0~14, K5 0.1), Giit4h R ] 4 s
IR E5 IR, pH I 33 R 5.5~6.5.
3.2 TiEFMATAIES SR
3.2.1 2EH AT

(DX Aab ¥

HY AN i ORI TR R X7 b 1 A AR
A, 3 S A 5 FH A R i e D B 1k 8 245 i e, [
S R IELIAMNA 24P . KT 5 I R 3ERE L, 15T
FAAR BB I RI A AR A . A A5 AR - B
B0 UK R Y 3830 2 mm FLART, A i i
) 7 T T R o O L 3 4R At 2 mm fL
0y Je TRt R 1k e Je B ad O I ) SRR R AT,
o7 ERIFE, FRE(EREAMET 500 g) AR L 5L
g = oA, BIAE (R EAIKT 300 g) AT
IRP R

(2) JFi g il

SIS FERE SN T RN AR T 40°C T IR T
FENFEAME T, RATCTS Y A ER BB HLIEA T TRy e
fii Hii 1 FLA2 0.074 mm(200 H ) §9JE T i, A ARHIE
[t BESR, AR  rP BE AL R £ R
(3%~5%), INH 43 5 g sl kG2, N Atk aibik
TEHMT.,

(3)%H

BHHER 8T B0 A 2 A28 ARG, 5iEE R
AT, 25 FURE S A BT R 4 SR A5 3 T A
B o 25 AR AT IR 28 SR T A Hh B, T
A ZWEANTT s 2545 A RE S Al 8 R e 10 ik

HHBR, DUJ AT 2 IR - 2R B2 1E T3 By 15 i, - =5 ok
AL UGARE AT 2 it

(4) R B

B —HLRRE i, HE TR 100 71 LA N BEMLER A
4 AFRUEY) T (GSS)FE Ry B RE, M bR ) 5t 0 4G
W25 58 /N TFHR HED) 5T A AR (LS, IUIARHE R & 43
BT Zs SR A A, 75 WAL RS S T 4T

(5 )R HEREF

100 143 Hre b PR UED) I3 $42 #R 5% (L
BIBEALIES T 8 2 MBS A, TR AR i S
2 M43 AT AR B A i 22 (RD) , ZESRAH X i 22 (RD)
AR A R AR AEZL R, 75 WA A i 38
TR
3.2.2 B X ik H5ALE

T A B RE & 43 BT AR B CA a0 8 53 B )
(DZG 20.01—2011) HHLE [ 7 53 T: TG As K
PEEA) KA TF o, TR He IkHmA 7%
SR T2 6k3E L, JLE Cd, Cr, Cu, Ni, Pb,
Zn MR FLBFRE & S5 B R R o SR ALES A
AFS-9800 JFL -T2 LAY . XGY1011A JRF2¢
HEHEAL . iICAP-Q HLIBHN & 45 B FAR BT . Jo&
As, Cd. Cr, Cu, Hg. Ni, Pb, Zn 1)K Hi FR (B4
ug/g)MUCH 1, 0.03, 5, 1, 0.0005, 2. 2, 4,
3.3 TEELETLTEMAE
3.3.1 B F 5 435305 % Nemrow 48475 350k

FA R 75 Y48 502 (Nemerow, 1974) Bk + 15
B4R ITER IS B S 2 MR MEE R LU E, 115
KN

P=C,/S, (1)

H, PoONESIRICE i (5 0E% ¢, S
JBICE i Sz S RE, S, N HIERE SRR i S
FZHRUE(E, A5 SCLA (R IERE AR fE ) (GB15618—
2018) g Yo JRUBS: i BE(H o S An (e . B 15
PARFRIN T RN 1,

X 25515 Y238 802 (Nemerow, 1974 ) BEE
S e R AN SR SV Y5 e AR S 2] P P
TG QAR R B KA 5 P41, AL
(Pimax)z + (Piadv)2

2
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RHEAJEICER | W H 5 G s B KA, P, M
EEBICE | WERE IS R8O E . WP 25
SR S E S E e
3.3.2 R4 F kR R RIS AE

SR IXUISSE DAy 32 8 2 a0 a3 5 2 % AN AR
PR SR PEAL 12 158 8 4 @ o0 2R 1 A E B A EUE KU
F-HFEA L PR DL SR R e B 2R i &R
HEANMR) = Fp E 2R 42, FLF U.S.EPA #EZEfilt
J5RE JRU B P A A5 78 X P 4] T 2 P 9 A O e RN AR
it BRE RS, 3254 3850 R = S0 R XU TP (2= 2248,
2024), HAAN:
ADD,,,= ( C;xIngRxEFXEDx107°) / (BW x AT ))

(3

ADD,,;,= (C;xInhR x EF X ED)/(PEF x BW X AT) (4)

ADDy.= (CixSA x SL x ABS X EF X ED x 107%)/
(BW X AT) (5)

#*h ADD,,. ADD,,. ADD,,, 5 % + 3 &
SBATF-OHA L FEULEE AR R AR H Y5
AR, C oA+ R AR OTE | B &Rl BikS
O 2(E A5, 2023) 6

- 398 v E 4 A0 R B0 AU (CHT) RS0 XU
(TCR) A =43 3 h

HI = HQ = £(ADD, /R{D,) (6)

(7)

Ao, HI AL HQ 4351 Ry 256 Rl — 3R 850 AU
FE %L, TCR H1 CR 43 51| Ry 25 45 R0 B — S0 LIRS 4
¥, ADD, WEEJEITE i FEARIE 7 IR0
B 0 Y255 5, RID, WE SRR | TEARER
J WAEBUE X 22 571 i (mg/(kgxd) ), SF,; AT 48
JUE | TEARLER j MEUERI RN . RID Al SF
12 (8 W3R 3 (=S8 Mg 2215, 2023; B S,
2023) ., 4 H/HQ<C1 B, ¥ B 35 2o KU 7T LA Z
W, 5 2 MIAFFEAEEUE K ; 24 TCR/CR<1.00x10°°
B, 156 B S0 XUBS: ] DL Z0 W, 4 1.00%10°< TCR/
CR=<1.00x107* B5J, 15 B 47 7% ] it 32 B0 AU, >4
TCR/CR<1.00x10™* B}, BEBHAFEAEAN AT iR 52 2500 KU .

4 LERE5HT

41 TESEESESFITE
MR A TTAL, BN T AR LI E A o

TCR = XCR = X(ADD, xSF;)

®1 BETRABTRETEERUAIFTR

Table 1 Pollution index grade of single and comprehensive Nemerow

EDS LR s R V5 AR s YR V5 g VSR
1 P<07 FT5 4 N=07 Fi5 e e
P 0.7<P<1.0 sl o 0.7<N=<1.0 el o 3
3 1.0<P<2.0 T LO<N<2.0 TS TFU4 2 B35 e
4 20<P<30 Y e 20<N<3.0 RS I 2o s e
5 P>3.0 G N>3.0 T 2

®2 TREREETEFFSIEECERERNREESHE

Table 2 Parameter values of health risk assessment model under the different exposure pathways via Monte Carlo

simulation

e P . " A

RESH & LX) R4 A FIN =
IngR TN mg/d =Vikgi 30 (4. 52) 103 (66 161
InhR T PN m’/d =% il 19 8.6
EF e T ES d/a =y b il 345 (180. 365)
ED FRERAEIR a =% il 24 6
BW PR kg PO Gt 57.03+1.18 16.68+1.48
AT ST B R T ] d =Vl 365xED CIEEUE) 365x76 (HUE)
PEF ORI RETRUA 7 m'/kg v il 1.36x10°
SA JE 2 i T AR m’ =¥ 0.54 0.23
SL SRR R mg/(cm’-d) WHHOERS 0.49+0.54 0.65+1.2
ABS B SRR N Javiil 0.001 C(HEEUE) 0.01 (B

Ee ZfG: BTRE (RAME. BORMED 5 XA T IERRHEE
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Table 3 Slope factor and reference dose of soil heavy metals from different exposure pathways

o RfD/(mg/(kg-d)) SF/(mg/(kg-d))

e F-HHA RSN BRFEAN F-OHA RN BRI
As 3.00x107* 1.23x10™* 1.23x10™* 1.50 1.51x10" 3.66
Cd 1.00x107° 1.00x107° 1.00x107° 6.10 6.3 -

Cr 3.00x107° 2.86x107° 6.00x107° 8.50x107* 4.20x10" -
Cu 4.00x107 4.02x107 1.20x107 - - -
Hg 3.00x107 8.57x107° 2.10x107° - - -
Ni 2.00x107 2.06x107 5.40x107° - 8.40x10™" -
Pb 3.50x10°° 3.52x10°7° 5.25%x107* 8.50x107° - -
Zn 3.00x10™ 6.00x107? 3.00x10™" - - -
e VRN ESE; RIDMSFEEMME WK (A, 2023; ZOIBENLZET, 2023) .
R4 TESEEESENEER (10°)
Table 4 Concentration of heavy metals in the soil of study area (107)

LR LONES /ME FHIME i 72 AR5 R H % R DA i 146 B
As 11.60 1.11 5.85 1.58 27 8.9 30

Cd 0.282 0.015 0.079 0.036 45 0.06 0.4
Cr 122.00 13.90 64.03 14.75 23 50.5 250

Cu 78.40 5.08 14.11 4.79 34 17 50

Hg 0.351 0.003 0.07 0.05 68 0.08 0.5
Ni 73.00 421 21.23 7.05 33 14.4 70
Pb 63.30 5.47 35.58 9.04 25 36 100
Zn 284.00 12.60 76.45 27.20 36 473 200

e BRENTRE LERETE RE, NSREERN (RERSRERME)  (GB 15618—2018) KHELE ST E (5.5<pH<6.5) .

Y118 (mg/kg) N Zn=76.45>Cr=64.03>Pb=35.58>Ni=
21.23>Cu=14.11>As=5.85>Cd=0.079>Hg=0.069, Hf
KIXELBITRLHEAT RE LS S EN
0.66~1.62 1%, Horh 8 4:J§ S0 % Cd. Cr, Ni, Zn 1t
JUARAE R S, 0 SUER 13265 1.27
. 147 75, 1.62 f%, EAHXT & SRR 1E, Heg, Pb I
T 5.

A5 S ZH00T DL Ok Al i 4 B T R AE A [H)
MBS HORE RS, 8 3 RBE R, B EESBITR
TEAS [ G AT ORI 5], R HAZ B0 AT 52
Wi ) ] BE PSR RS, B9 X 4 B U R AR 7 R ECH
Hg>Cd>Zn>Cu>Ni>As>Pb>Cr, I T 20%~70%, J&
Fh AR, A/ \MELECEATREZET
NZEIE BN

5 (AL AR ) (GB 15618—2018) B
4 JE TR NS T e (EAH L, A5 X 3 rh \Fh 8 4>
J&ICE W B E B AR AR, A B AL Cu,
Zn T RS TR
42 HIEEEET AN RIHE

iz FHl MapGIS67 3 v BARAR fE 4T 381 4~ i
A7 ) 35 4 B E AT s (LA (B A 2, 2 o A

8 ME LB ICR A AR E (] 2, K 3) .

JUE As FE g VAL R 5T X R A B I
A EX 5 L E Cd WS (A X F 25040 TR I
TR R, 5 W 5E XA A —4b S E X 50 1 ST R
Cr 25 [A] 43 A B35 50, ANAE M JE T I = AR — b & A
X5 JGER Cu iy {H X 32 255 A 76 5 VT DA g X35
(K2),

JUE Hg SRIRAL, (AE X HE A — A mfE
IX; JCZE Ni f 8 {E X 32 B4 A6 TR 5T X A0 e B i
Z%; JUFR Pb SR AT AT IS, S (B X oA T R
WErd 5 JGE Zn 1 (E X R 2V 25 e U T 2 40
(& 3).
4.3 TEBEEETEN

DL BERR 5 i A it ) (GB 15618—2018) 17
) 4 i XU 07 S (LA P A, SR FH B PR 515 e
T8 UM Nemreow £5 615 Y48 HO0 75 M 7 4R35 - 18
REE A ATV, S R (T 4) BoR, B R 15
YL BCFE R M T AR L1 4 B ST &R Hg. As., Cr.,
Pb B4 T35 15 RS 4 JB T &R Niy Cu, Cd KB
A3 R T RS L M, A B AL T
BREETS YUIRAS; AR ICER Zn 15 YRR I =y, 15 44
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K2 +3EE 48 As. Cd. Cr, Cu %8 [ 43 FiRFAE ]
Fig.2 Spatial distribution characteristics of heavy metal (As, Cd, Cr, Cu) in the soil

RATBGR 44, Dl S e TR LR
Nemreow 5515 Y F8 500 7~ 77 MM T A< 340+ HE 3R 45
SR, G I IR A Y s AL EGE 379 4,
A 2 D AR R TS G
4.4 TIEEESEFRIESH

A G 53 A 8 o 3 Al T 3% B2 45 2 A [+
JEPE (B4, 2016), A SCR H Pearson AH5C 734
N EE 4 Jm JC K (B AR SRR T 408 . AR L2 T,

S I A R A R T AR A A R, AT
JEIEZS A3 8 5 T LA SPSS19 Bk A4 A ARG
PEO AT, L3 8 Fh i 4 8 J0 & & A B A o6
PEAPTEE R I 5,

+ 3 ¥ 4 J§ 5t £ As—Cr—Cu—Ni—Pb, Hg—Cu,
Zn—Cd—Cr—Cu—Ni—Pb 2 [A] (I K R B KT 0.4,
H:f Cr—Cu—Ni-Zn., Pb—Cr—Ni—Zn 2 [i] B 4 % &
B KT 0.6, HAE 0.01 K CRUM) | 52415
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Fig.3 Spatial distribution characteristics of heavy metal (Hg, Ni, Pb, Zn) in the soil

(£ 5), WXL H 4 o 2 W) 7] G HAT [T, IF
HuTRefEtEE Aok

Skt —25 B 3 T 4 R TS YR RS, SR H
PR~ 53 B 72 % R DG A 43 B 465 SR iR A7 1 — 20 B IE .
AT X 4 BEE 4R S i T KMO K, 15 1 4
1T R 0.802, Bartlett £k JE & 56 B AH £ HE R /N T
0.001, ZRHAAT IR HH Rl 43 i oy - S8 el 4 g 5
o SR 25 B K R ik, B 3 AN FRE(E

KT 0.7 HERF, 34 ERFEBRT ZM TR
K 79.250% (% 6), FRUIHZH R AVHT 3 4~ EHF
ALK IX 8 e 4 Ja B 1) R o5 B R e HE Ok

B—EWF(F1) B Z 5T 44.891%, £
F4UFE As. Cr. Ni, Cu. Zn. Pb X 6 Fi 48 T,
Horp Cr F1 Ni 48 far e, 4390 0.877. 0.864, — it
A, BHE Cr, Ni EZORIET AR A, £E 2
J B A S (Boravka et al., 2005) o AH 444
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Hg As Cr Ni Cu Zn
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P 4 IR SRS AR RUR AR E (n=381)
Fig.4 Statistical graph of different level of pollution index
(n=381)

Brag SRR B Cr A1 Ni 439 5 Cu. Zn, PbiX 3 Fji &
& B IC R M AFAE SR AR G, HAES M oA L8y
5], FRIX 5 FhE 4 & o0 2 B AT AH W] sl A 0L A ok
J5., BRI, FAJEICE Cr. Niy Zn 3912 A48 +
M S 1.27 £, 1.47 15, 1.62 55 (3£ 4), ULHARR
T 2B BT, 3 3 P4 R T RIS A ]
AEZ 8 —E BE MM . FF5 XN AR VT
FH A Ry KR 72 X, K LIkl K B & Zn 1k
RE UL K 555 Zn 7K RS2 HEE, 78 $2 i KRG 14 7= B A iy
] i (EX BT, 20195 R 520k 5%, 2022), A 7] fig 3

Zn 7F 1+ 38 tpg AF BRALEAE Zn 5 1 FH A (Viard et
al., 2004; 255555, 2017) . [A] A BF 58 SR 2
B, i &4 Pb—Zn (7RI 1] RE S Bl £ H i +
et Pb. Zn % i 5 (Sun et al., 2013; PR
4, 2016; A%, 2020), IIE 3 HhIRAT LA H7ER
PRI A — AR 1) A R B, BeAb E K
FE B X 2B L . LA, FLINF 2 A4
R AR IR AN A IR A AL VR R i YLl

55 T (F2) B 7 22 5Tk 353010 19.203%,
FEALFE Cd F Zn, #5514 0.908 F10.535, H
&JRITE Cd TR FHENT RAE LS S EMN
1.32 4%, BAS S 2 H0H 45%, W% T £ T fg 2 5|
—ERE A, CAR SRR R ESE
JLE Cd FERIET A2 LA S AR AR A =1 3
(BEFERR 4, 2019; Hu et al., 2020), 3 i Cd & &4
A AN I D PR AT B 2 R T A 2 S AR ARl FH o i AN
[F], 7E - SR it SR AR DT ), A 2R AT DL Kt i AR 25
FEEFEAE A Sk o PR F2 A7 Aol I

55 = S (F3) B 7 22 5Tk 53 00 15.156%,
FHAUE He, #60°0 0972, T4 JEICK Hg 19

x5 T RESESEMAXEST (1=381)

Table 5 Correlation analysis of soil heavy metals concentration (7=381)

As Cd Cr Cu Hg Ni Pb Zn
As 1
Cd 0.000 1
Cr 0.494** 0.219** 1
Cu 0.401%* 0.430%* 0.606%**
Hg —0.004 0.276** 0.082 0.401%** 1
Ni 0.480** 0.275%* 0.800%** 0.635%* 0.008 1
Pb 0.406** 0.202** 0.711%** 0.486%* 0.261** 0.648** 1
Zn 0.354** 0.480** 0.630%* 0.701%** 0.281** 0.754%* 0.645%* 1

VE: MRIRTE0.01 KT G R EA I,

xo tEESEAEETHM

Table 6 Factor analysis of soil heavy metals concentration

_ e i R e 5 R
LS 2 Fl 2 3 Fl ) F3

As 0.565 -0.473 0.293 0.748 -0.265 0.018

cd 0.454 0.613 -0.517 0.071 0.908 0.141
Cr 0.853 -0.275 -0.020 0.877 0.185 —0.009

Cu 0.821 0.229 0.058 0.640 0.425 0.376

Hg 0.309 0.720 0.595 0.039 0.148 0.972
Ni 0.872 -0.259 -0.194 0.864 0.323 -0.117

Pb 0.797 -0.111 0.192 0.783 0.116 0.240

Zn 0.876 0.145 —0.147 0.698 0.535 0.186

7 2 BTk 4.186 1.347 0.807 3.591 1.536 1.212
TR /% 52.319 16.843 10.088 44.891 19.203 15.156
FRTTRRE /% 52.319 69.162 79.250 44.891 64.094 79.250

T BERAEATIEAURILEL
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HOPHE SR L S AR, HAS S A0
XK, 1K 68%, 32 IHIZ I MR IR Al fig 32 8 — &
TR BN R R ), 7 5 2l B AN [R) AR 1
o AR AR R, (LA ROEHARE . 07716
B A R 2 7E A KR Y Heg JK A, X SE e 3 — i LA
KA IRUTFE MR BRI A 3, 3
Hg 76 3 fOR B B8R (23245, 2018; %K B 4%,
2023) . LV, FEWFSE X ARILEREI ARG S I, A
A B RAT A TR Al 14 s 5 780 2 Ak =Ml el
XL TV A as s A HR S HE BRSPS AR
Hg " RE S Bl & ARILF AL TTRE . R, #E
F3 A+ Tl .

ZE LTIk, B9 X ) T 4 JE R IR 2N A AR
T8 AV S PE A Tl 5
45 BETFEESFEENMN T IES S B RERKEITR

K H Oracle Crystal Ball 11.1.2.4 #4758 K%
B, R R B E 9 10000, S EE A 95%, X+
3 T 4 At R DRSSy A A 0 XU . 3809 U LA B
BB T o
4.5.1 23 F 42 %3 MR R F4E

TP T AR 4 49 4 A B0 i B RURS: DA
gERANE 7 AE 5 R, 8 R 4R 00 AR B0 Rk
RS HE B (HQ) A e KA F/INT 1, Ho B3
KAMEIR A : Cr>As>Pb>Ni>Cd>Hg>Cu>Zn, JL &}
B R/IMEIR N : Cr>As>Pb>Ni>Cu>Hg>Zn>Cd, %
HE 4B ICER Cr 25 KI5 XN R AR EBUE K
R EEEINE. WE TR LUE N, JLEAIE
SO0 At B AU 8 3051 T 0N I B0 il B XU 45
B, MELS EHEESOE XS AR 5340 (HD m A1, %
NARBUE KU 8501 95% 43 (iR (HI=0.15) Fil )L #
A e XU FE 201 95% 43 A (HI=0.67) ¥/ T 1,

A 51 A TR B0 il R AR 1, DR B T AR
e 4 X AU LIE I E S0 R XU 7T DL Z 0
4.5.2 13 F AR BB E RS TRE

B P T AR 0 A 498 4 i O (R XU TP 4
F(E 6) Bon, 5 P 48 BUS EHRE XS 64 CR 3
EK/NFEI N As>Cr>Cd>Pb>Ni, HJL# 20 XU
Y PR BOERAE . XTRAFILEN S, 4R
JUE As IEFN 95% /(i HEKTF 1.00x107°°, H.
B RAE/NT 1.00x107, PEIZ T 2% BRI LEE
FF A€ 1 i A2 SO KBS 5 42 J8 ot R Cr. Niy Cd.
Pb [ 3{E M i KAE /T 1.00x 1076, 158 B X PO F
TG E WU RS T DL 2 o 256 B0 £l R XU i
H(TCR) F M, B A FJLE /Y TCR FHIE 55
3.94x10°°, 5.5x107°, H jli N B filt B XURS: 45 £y
95% 4o 1 1) L 25 200 e XUR: 8 21 95% 43+r
53514 9.43x107°, 9.8x10°%, #J KT 1.00x10°°, ¢,
A E P T 2R 350 110 - 49 o 4 X ) RN L B A7 7 —
S 8 AT T 32 S50 AR .
4.5.3 BLRNMESHT

FRURR B 3 BT 25 SR Ry AE AL, 67 S5 4a B XU 25
S IEAE G BUBBE A T 45 R 1A, FR 5 R X
oy 5 S A G (I IS 45, 2021) o B N T 45980 - 48
4w AR 2o MEUE SUSHE S T ES R A 7 R .

AR SUR UM &, BB R B SL XK
N FLEE Y BB B K, 43 0 B T 78.3% Al
32% (AR, BRILZ A1, S B AR B0 U PR IR
HHEREMFFEA Cr, IngR, EF, 7 HfREH T
6.3%~7.5% RO, FLAh PR 2R X6 il N A B0 iUk
PEIFEIAN L 1%, -7 0] LLZBE AT 72); %5 )L
AR BV HUBHE LA B M A IngR., EF,
Cr. As, Pb, 735 B T 2.4%~22.5% YR80,

®7 T EESEIFBUERRNB TR

Table 7 Non—carcinogenic health risk indices of soil heavy metals

P HQpux HQ,i HQ,q,
TR TN JLH N )L N L
As 2.34x1072 2.34x107! 2.24x107° 2.24x1072 1.18x1072 1.18x107"
cd 1.38x10°° 4.05x107° 7.36x10°° 2.15x107* 3.87x107* 1.13x10°°
Cr 1.10x10™" 4.11x10™" 1.26x1072 4.68x107° 5.79x1072 2.16x10™"
Cu 1.26x10°° 1.20x10°2 8.17x10°° 7.77x107* 2.27x107* 2.16x10°°
Hg 1.32x10°° 8.25x107 1.24x107° 7.75x10°° 2.58x107 1.62x107
Ni 2.41x10°° 2.25x1072 1.39x107* 1.29x10°° 7.00x107* 6.53x1073
Pb 1.43x1072 1.16x10™" 1.23x107° 1.00x1072 8.03x107° 6.51x107
Zn 5.13x107* 5.61x107° 2.28x10°° 2.49x107* 1.38x107* 1.51x1073
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Fig.6 Probability distribution for carcinogenic risk of soil heavy metals
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Fig.7 Sensitivity analysis of health risks for non-carcinogenic and carcinogenic of soil heavy metals
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