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WANG Rui}',| CHEN Nan’ , ZHANG Er~i® | ¥

(1. Ministry of thurdl “and Resources Key Laboratory of Metallogerly’ and Mmeral—'ﬂ‘ssessment Institute of Mineral Resources, Chinese Academy of Geological Sciences,
Beijing 100037 China; 2-Environmental Development Centre of Mlnlslry of E(olog} and Environment, Beijing 100029, China; 3. College of Science, Xijing University,
Xi’an 710123, China)

Abstract: A total of 174 soil samples and 87 grain samples were collected in two typical fields in Longyan City. The pollution index method, Hakanson potential ecological risk
index method, and EPA human exposure risk assessment model were used to evaluate the pollution status, ecological risk, and health risks of heavy metals Ph, Cd, and As in
soil of different land use types. The contributions of Ph, Cd, and As to soil and crop pollution risk were also analyzed. The results indicated that the pollution levels of Ph,
Cd, and As in soils and crops of different utilization types in region I were low. Cd was the main soil pollutant and ecological risk factor, contributing 5. 3% to comprehensive
soil pollution and 60. 2% to comprehensive potential ecological risk, respectively. The pollution levels of Pb, Cd, and As in soils and crops in region Il were high. Pb and Cd
were the main soil pollutants and ecological risk factors, contributing 44.2% and 51.6% to comprehensive pollution and 23.7% and 67.3% to comprehensive potential
ecological risk, respectively. Pb was the main pollution factor of crops, contributing 60.6% and 51.7% to the comprehensive pollution of coix and rice, respectively. The
carcinogenic risks of Cd and As in soil of the two typical regions for adults and children were all within the acceptable range under the oral-soil exposure pathway. The
contribution of Pb, Cd, and As to the total non-carcinogenic risk in region I was Pb (68.1% ) > As (30.5% ) >Cd (1.38% ). There was no carcinogenic risk of Ph in rice
in the two typical regions under the oral-rice intake pathway. The contribution of Cd and As to carcinogenic risk in adults and children were As (76.8% ) >Cd (22.7% ) and
Cd (69.1% ) > As (30.3% ), respectively. Three pollutants in region [ and I had high non-carcinogenic risk, and As was the most significant contributor (84.0% and
52.0%, respectively) , followed by Cd and Ph.

Key words:soil; crop; pollution; health risk; contribution
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Table 1  Criteria for different grades of singer factor and comprehensive pollution index
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Table 3 Formulas and parameter values of daily exposure under different exposure routes
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- . ED TR/ a 24 6 [19]

ZO-+HER/ A EDI, = W x 107° EF MR/ dea! 350 350 [19]

BW KT/ kg 61.8 19.2 [19]

AT(8UE) SR 1E F L/ d 27740 27740  [19]

AT(JEBUE) SRR AL/ d 2190 2190 [19]
C xEF xCIR xED . “ ~ &Vﬁ%cmg%%gﬁ/mg:kg-l - N

ZH-RAEMEA  EDI, = v L) 3 CIR(KHE) 7 H R R Ut /g-d ™! 336.7 240.1 [50,51]

CIR(#K) B H ORI /g d ™! — —

1) 28 C, FC AR S 2o AR A5 A LI S ARAE ) s Ye ) & 1l mg
HRAA AP ERBEAE (2.37 g-d ™" )T/ TKREEA G ROEFEE (336.

kg™ ZHCIR 8 HOKREBCEOR AU - d =1 SCHR[ S0 ] R T
7 g-d™"), HICHR[S1 )3 TR A LI I0 EOR A S M

PRI, 5 BRI 2 R A E RO AR, A AL ZE A9 5 H EOR BEIBCE: 20 AT
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n=3 n=3 EDI
HI = HO. = ———
Z %= 2 fb (7)
TCR = > CR, = > EDI, x SF, (8)
i=1 i=1

= HE S 3 Fis Y i S Al B0 AR 8 £ HO,
M5 Y) @ 2 -2 O RAEY A &R 1 R
RS . 4 HI 57 HQ, $9/NF 1, 368 + 3
YE¥) Pb . Cd I As 1Y 3E B0 XU T 2005 5 — % K

F 1, FoR i A AR g T 457 3R 20 K. TCR 4
3 s YW S B0 KU FE L. CR, M EUR TS )
25 B — R AR A O KUK . — B R, B0 XU 5 5%
T 10 7 UL HAAS 23 0 B B S E 5 5 A T 10 7°
~ 10~ 2Z 8], BOE KRS 7 ] 4535 Bl et 107 )
FELEBUE . RID, 59 i (NS % K&, SF,
ORI Y | BUERE R T Ph, Cd 1 As 1Y
RID 5 SF {522 SCHk [ 19 ] A9 38 22 (8 AT AR5
B, an3k 4 FiR.

%4 AEREREZT Pb, Cd 0 As i RID #1 SF &
Table 4 RfD and SF values of Pb, Cd, and As under different exposure routes

" s RS X
e R ZO- LHEREA PR E/EIN xR
Pb 3.50E - 03 3.50E - 03 (14 ~17,30 ~32,34 ~36]
RfD/mg- (kg+d) = cd 1. 00E - 03 1. 00E - 03 [19]
As 3. 00F - 04 3. 00F - 04 [19] _—
Pb — 8.50E - 03 .[.14,20;-3'('2j|
SF/kg+d-mg ™" Cd 6.10 6.10/ [16,17,19530432]
As =~ 1.50E +00 1,50E +00 [16 ~20,30,32,35]
1) " FR T & Y 2

5 e - 1 AN A
BRI T 155 AR £ 7

YRR = gy < 107% 17 P
- CRl .I.“ ‘.“ u_ll
PER, = —=x 100%" |/ [(10)

7 .'““ : TCR

St prig, b | CA RN A A BOREII R

BEAPCR, o 3 s e 1 SO KU T k% , T
1.6 HdEab sk
AWFFEFIH K-S HES B0 560 7 VA 5 50 1 1E
B I0, ¥ F Excel 2010 F1 SPSS 25. 0 #f4h %f
BARIHAT A BRI GE 1538, (K1 JE Ab BER A Sigmaplot
14.0 . Surfer 13. 0 1 ArcGIS 10. 2 A {4224,

2 HRE5HM

2.1 TIESRAIEY Pb. Cd I As S A HHE

S A H O]+ A P28 1+ 28 Ph | Cd Fl As
S mgT e 5.

5 WoR, DA HERRIE A o o 0 O e (i
2% EFAE TS R R WS IR,
WF5E 1T DRI IT X - 38 R VR As ¥R bR, 1T Pb
Il Cd A AR AR B Ar , H A 38 v i) 4 bR R
ABAMERCE & TARIEY). XFF Pb, 454 1LSD £
LA T R al J (£ 5) , T X Ph 7apki | 5
HAUKH S EZF AR E (P >0.05) , A F
FHZSH A3 Ph 175 YRR B 4AIC, 35 B AR R 2

1 o
| T

2.73%, (2 1° AV A 0 41 0 48, b )
1.64% . I JK 4 56Ph i SLURIK FH 19 24 k5 b2
FRE(P <0.05) ZEJFP ,Eﬂﬁnngm ot B’ﬁﬁ$ﬁ$ﬁ
SR 63, 596, Rl 53.8% , e KB bR A% BOR K 1603
A1 13, 4 i, FOEAAEHIT Pb R hRR2 0 18] 4%

23,19 , s KEBARE R0 R 3. 93 Fil 4. 27 £, %t

FCd, T XA X 58 Cd ZEpkH 53 Ak H G
MR EFHREE (P >0.05) ,2 I i HOR [FF)
FHZE A -1 Cd (-7 2 bR 2853 51 29 0 68. 2% F1I
71. 9% , e KRR A 4. 94 F16. 97 55 23
PAEY) ALK FIKFE Cd A 288 bR AL L
5% FeAv , e KA LY IARHERR 1 1. 44 £

2.2 THESRAIEY P, Cd F As 15 YT

A LA AT, LEMREY Ph, Cd M
As (975 e pf 5 A BB AE sy el ik 6 sk 7
FT7R.

g T XA X 45 3 s YLy i) 734 B35
YR BOR/NIUF 50508 . Cd (1. 33) >Ph(0.55) > As
(0.34)F Pb(1.80) >Cd(1.45) >As(0.14). %6
BN As 76 2 LRI B8 2 KO, T X 4
Ph & 1A 5L 15 - 0T Yo KR A 1 AN RS A R
RIS YY, LR 2. 44% 5 Cd fEARHE | 52 HbFIK H
B4 95 Y5 K000 0 1. 39 . 1,46 F10. 91, ik 552
JE - B - R VS KT AR AER A T ORRE SO
18% Ze A7, et EE 5 Y 1. 11 X 13 Ph 7E Ak
M FHRK IR BN BE DL E Y5 Gk P AR A5 B
H2.63% ., 23.1% F123.1% ; Cd M5 Y Z5 9 %
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Table 5  Contents of Pb, Cd, and As in soils and crops of different land use types
HARMIX LR e FEAKL 3%77[_%]] f‘ﬁ\%ﬁj{_ﬁ; bR AR @ﬁ?@_l é\%ﬁﬂ_ﬁ: B AR

/mg-kg /mg-kg /% /mg-kg /mg-kg /%

Mt 49 12.2~143 51.0%22.1a 0.14~1.59 4.08 — — — —
Pb b 41 15.0~375 52.7+53.9a 0.17~4.16 2.44 ND ~0. 21 02+0.04 0~1.07 2.44

JKH 20 6.03~73.1 44.7+19.2a 0.06 ~0.73 0 ND ~0. 14 .06 £0. 05 0~0.71 0

b1 49 0.04~1.00 0.42+0.22a 0.14~3.33 71.4 — — — —
I X Cd i 41 0.03~1.48 0.44+0.27a 0.05~4.94 75.6 ND ~0.25 .02+0.06 0~1.27 4.87
JKH 20 0.14 ~0.64 0.37 +0.14a 0.35~1.59 45.0 ND ~0.29 .03 £0.07 0~1.44 5.00

i, 49 2.93~30.6 12.8 +6.53ab 0.07 ~0.77 0 — — — —

As i 41 5.36~32.6 11.5+5.56b 0.13 ~0.82 0 ND~0.20 0.05+0.04 0~0.98 0

JKH 20 6.08~23.6 15.0+4.79a 0.20~0.79 0 0.01 ~0.12 0.08 £0.03 0.05 ~0.58 0

pSii 38 24.3 ~401 67.8 +61.4c 0.27 ~4.46 15.8 — — — —
Pb i 13 48.6 ~1466 291 +464ab 0.54~16.3 61.5 0.01~0.79 0.12+0.23 0.05~3.93 15.4
JKH 13 36.3~1342 344 £496a 0.36~13.4 53.8 0.01~0.85 0.19+0.31 0.05~4.27 23.1

pSiiA 38 0.20 ~2.09 0.48 +0.31la 0.68 ~6.97 81.6 — — — —

mx Cd LS 13 0.17 ~0.64 0.37 £0.13a 0.56~2.13 61.5 ND~0.05 0.02+0.02 0.02~0.27 _=0
JKH 13 0.25~1.02 0.49 +0.22a 0.63 ~2.55 53.8 ND ~0.20 ~ 0.05 +0.07 0~l..-00"".._ ; 7069

N 38 0.48 ~33.1 4.52+5.21a 0.01 ~0.83 0 — | — — =

As b 13 1.15~21.9 5.38 £6.67a 0.03 ~0.55 0 ND~0:02| 0.01 +0.01 0~0.10 . 0

K H 13 1.42 ~22.9 6.86 £7:54a 0.05 ~0.76 0 ND ~0.11 0,03 £0.03 0~0. 55' g 0

- g

1) IR IFNG S5 P, Cd il As A b+ MR R RIRII22.52 13 (P <0.05) { * S0 e gl N Femohdty

#

£6| AAFBRALMPL, CaM A SRERS )

f Table 6  Contamination sample” praportions of soil heavy metals ‘in'different land use"i’ypes

#

+ HiF

A TR 1/ |

sk i A TS HORE i % 2 %
- Sy | ToH PETeen g J i R pees o g S iy i i
k- T B ) RE Iz Gyl g I RE Tz I
— Pb 95.9 4los Jo 0 0 =
oy i ) cdy 286 sl 143 408 0 2.4 245 469  6.12 0
i @ As 100 04 " = 0
Ph 97.6 0 ) 2.44
[Xg R cd 244 885 9.76 4.8 244 17.1  39.0 366 7.3 0
As 100 0 0 0 0
Ph 100 0 0 0 0
N cd 550  45.0 0 0 0 35.0 550 10,0 0 0
As 100 0 0 0 0
Ph 842  13.2 0 0 2.63
Pt cd 211 60.5 15.8 0 263 5.26 3.6 553  5.26 2.63
As 100 0 0 0 0
Ph 46.2  30.8 0 7.60  15.4
X S cd 385 53.8 7.60 0 0 0 30.8  46.2  7.69 15.4
As 100 0 0 0 0
Ph 46.2  30.8 0 0 23.1
N cd 538 385 7.60 0 0 7.60 385 308 0 23.1
As 100 0 0 0 0

BELL b5 YLK SF IR S LR 18.4% 7. 69% Fil
7.69% , Al Pb Fl Cd J&d EZ TG YA F. NLEA
Y EN A, [ X8 Ph, Cd 1 As 7EMRHL . S Hb
FK H 25515 Y RN R K UL b i 75 e pt i b
Fear 5k 53. 0%, 43. 9% F110. 0% . Horp | FhETG 3
KRS SN 6.12% , 7.32% 1 0, TCH 5
gu T X 44 Pb. Cd Fll As 7EAKHL . 5240 F1K B
LR Y G RO K UL 0TS G ke i s B

63.2% . 69.3% £ 53.9% . H:vp | 1k E| b - JE 5
KRR R A ok 7.89% ., 23.1% Al
23.1%.

27 WBon W T RAEY) 3 Fhis Gy i1 34
AT YL A5 B /N IUE 4390 4. As (0.29) > Pb
(0.18) >Cd(0.13) , 1M As 7EFFA KAEYREA th 1y
I ACE, A s AL A AEY) P AT Cd TG QAR
RgiaE g, X ARVEY) 3 s Ye ) i) F 35 s
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Bl

TSP FE KL K /N Ph(0.79) > Cd(0.19) > As
(0.10) . Horr | FORFIKAE Pb 0975 Y S5 N 2
Ke UL b BORE 85 e 4roh 15, 4% F1 23, 1%, Cd F1
As VI RIETF KT AT A8k, T XA IX
Bk Pb, Cd F As W25 6 15 e 48 B4 (E 5730 R
0.25 F10. 47, 25515 QL S5 YR 1 5 S UL 1 /Y LA
Iy PN 2. 44% 1 15.4% . /KRS Pb, Cd Fl As A4

A5 YA B A TR 0. 43 Fi1 0. 83,715 YL 454 Ky
B2 K UL B LA 43 50 R 5. 00% il 23. 1% . PR
A B R PSRN b 3 RS e i G Y R
TR KRG > FoK.
2.3 3 Pb. Cd Al As WRAE AR 25 XS PEAN

ANFE AT, 13 Ph, Cd AT As (U7
FEAE A B AE A g R a3k 8 IR,

R7 BHFKEREY Pb, Cd F1 As iTRES HEE

Table 7 Contamination sample proportions of crop heavy metals in dry land and paddy fields

U B iiﬁ*ﬂﬁﬁ i AR T I RREAR &5 1/ % Sa T YA i L/ %
B T i LT R h Gl W W RIE Bz I
Pb 97.6 2.44 0 0 0
Es ) cd 95.1 4.88 0 0 0 92.7 4.88 2.44 0 0
i As 100 0 0 0 0
Pb 100 0 0 0 0
7k cd 95.0 5.00 0 0 0 95.0 0 5.00 0 0
As 100 0 0 0 0 5
Pb 84.6 0 7.69 7.69 0 =
iy cd 100 0 0 0 0 84.6 - 0 7.69 76905 /0
. As 100 0 0 ; 0 0 - —
Pb 76.9 0 7469 7.69 7.69 I 4 R 4
KH Cd 100 0. <0 0 0 76.9 0| 0 3.0 & of
As 100 0 0 0 0 ' ol
- o / r .‘,-"' il : y i
#£8 FEIRIHEE M Pb, Cd f0 As HEESRRHAS L) <
- ) T;ble 8 Potential eetilogiea'f.r.is]': sam.pLe' .prloportions of soil heavy mé',.lalsfin differentgland use types
sl j;{ﬂﬁljﬁﬁ; e $Iﬁ?§ﬁ$?§J§tﬁ@ﬁﬁ2ﬁrﬁtE/% ¥ z,%%wmygwwzwm% B
i s R | %V B R s i thg B i8R
P w0 | 0 /7 Do 0 0 i
M Py Gd™ 3.7 05104 11685 0 0 36.7 55.1 8.16 0
y ol As 93.9 7 6.12 =07 0 0
y Pb 97.6 2.44 0 0 0
I = i Cd 26.8 58.5 12.2 2.44 0 34.1 58.5 7.32 0
As 95.1 4.88 0 0 0
Pb 100 0 0 0 0
K HH Cd 30.0 65.0 5.00 0 0 20.0 80.0 0 0
As 95.0 5.00 0 0 0
Pb 97.4 2.63 0 0 0
A Cd 26.3 55.3 15.8 2.63 0 47.4 47.4 2.63 2.63
As 97.4 2.63 0 0 0
Pb 76.9 7.69 0 15.4 0
M Es ) Cd 38.5 53.8 7.69 0 0 38.5 46.2 7.69 7.69
As 100 0 0 0 0
Ph 76.9 0 0 23.1 0
7K cd 7.69  69.2 23.1 0 0 30.8 38.5 15.4 15.4
As 92.3 7.69 0 0 0

8 on, T XA X 445 3 Ffis 44 i) B0
T AE A 25 AR F5 BCHE Y 40 9 . Cd (40.2) > As
(17.0) >Pb(5.63) Fl Cd(44.6) >Ph(18.9) > As
(6.89) , AT UL, Cd J& e 32 ZE A4 A 25 U R 1. Herfn,
I X3 Cd FEpkH, AT K H Ik B 45 & UL 1
A KUBS B FE A 5 L 43 il R 67.3% ., 73.1% F
70. 0%, As Fil Pb 52 52 0 A= 285 RUR: B RE AR | L AT 5k
95% LA b AU 57 Sk v A5 AR S AR, T IX 4 4

Cd 7EMH | S RN 7K 2 rp 25 A i 2 0 A 25 XU
AIRE A 29 71, 1% . 61. 5% F192. 3%, HL AR
TCARSRGON LA L XU . AHE T Cd, SEHFI7K FH P /Y
AR RS (7 bedie g, 20 3R 15. 4% 1 23.1% . 276
SIS PR &5 L, T XS [A] F) ) 2 A0+ e
Pb. Cd Al As BIZEEH 28 XU 52 S5 0 A REAS 5
HEFRIME 2R 64. 5% A0 55 A8 R A A5 XUR: , TG
ARTRZOMN RS, T Dbl | 52 Hi 7K A 3 52 5 -
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ARG () X I, RTAE AT 109 ~ 254 Z [a] , FEA G

FeA3 31k 5. 26% . 15. 4% F130. 8% .

2.4 TIEEREY Pb, Cd I As fl XS PEAY
ANE AT T, Ph. Cd Fl As 4 H-1- 45

L - AAEWIX 2 B 28 8 1 48 0 BN R L ZE 1 F2
TR 2o XU 18 B (HQ ) | 5l AR 2o KUK 45 4L
(HI) | BT5 35000 XURS: 5 %5 (CR)) FRLE B XU 48 £k
(TCR) W 9 fis.

®9 Z0-1ENZO-RENBAEENERESBERRTNER"

Table 9 Non-carcinogenic and carcinogenic risk in oral-soil and oral-crop ingestion pathways

AU X B AR
L LYV . ” M
Wit Herl PIE S Z0-HHEREA £ 0 -RIEMBEA Z0-HHEEA £ 0 -RIEMEIA
A JLE LN JL# A L LN JL#
Ph 0.09 0.15 — — — — — —
ren Cd 2.59E-03 4.17E -03 — — 1.25E-06 2.01E -06 — —
As 0.27 0.43 — — 9.42E-06 1.52E -05 — —
HI/TCR 0.36 0.58 — — 1.O7E-05 1.72E -05 — —
Ph 0.09 0.15 — — — — — —
i Ly Cd 2.72E-03 4.37E -03 — — 1.31IE-06 2.11E -06 — —
As 0.24 0.38 — — 8.48E-06 1.36E -05 — —
HI/TCR 0.33 0.54 — — 9.78E-06 1.57E -05 — —
Ph 0.08 0.13 0.38 0.22 — — 9.03E-07 5.48E -07
K Cd 2.27E-03 3.65E-03  0.64 0.37  1.09E-06 1, 76E 06 3.08E™04 ‘:1;,7..7E.:o4
As 0.31 0.50 5.23 3.00  1[10E-05/ 1.78E-05 1.86F=04 ~1,07E-04
HI/TCR 0.39 0.63 6.26 3.59  1/21FZ05| 1.95E -05 4.95E -04 ,2.84E 04
Ph 0.12 0. 195" — — [ 4 | T o F
ren Cd 3.00E -03 4.83E~03 — —  [1.45E-06|2.33B-06 -\ & g
As 0.09) 0./15 - — [ 3#32E£06. 5.35E - 06 —
- HU/TCR 022 | oBs i/ =t — | 477606 V7.686 06 — o
y V" Ph 0.52 |/} 07? :J_,;-’ — — ¥y & & — Lv_-
. %iﬁ' | Cd 2. BEL 038 6PEAL /™, — —  f1.108-06 1.778-06 — — &
u ALl Bt ot § osofis T g — — 3O5E-06 636K |-06 — =
~ HI/TCR 0.63 |~ J1.01j £ — | 5.05E-06 B.13E-06 — —
Ph 0.61 ¥ 098 115 0.66 = — 2.71E-06  1.55E -06
4 K I Cd 3. 04E'-03 /4. 89 - 03 .__.,1'“.‘.0§‘ 0.62  1.46E-06 2.35E%06 5.22E-04 3.00E -04
" . Y As 0.14 03— 25 1.29  5.04E-06 8 11E-06 8.00E-05 4. 59E-05
A HI/TCR 0.75 1217 449 2.58  6.50E-06 1.05E-05 6.05E-04 3.47E-04
1) —" R JOHUA

F9 BN, GH-HHERFEIRE T, MR T XA
I X 438 Cd 1 As XA FLER CR F TCR A
P ik R 4 77 1 e K AT 45232 K- (1074, IR
AR A S R T A 8 B0 XU 7 7T 422 32 Y 1R
L -RAEYRABRET B8 1 IXKFE Pb, Cd Al
As XFRCAFDLEARY TCR B H 10 BORE S S sy
A 90. 0% F1 75. 0%, fie KM H A5 502 29. 1 F
16. 7 5. T X KA 3 Fis ey % s A1 L ZE 1Y
TCR {E 8 1 10~ (A 5 5 2 51k 76.9% Fil
61. 5% , T SAB ISR M 22,5 F112.9 5. 2 4l
T KRS Ph X e B A CR IR T 10 7, E8UE
RS K FE Cd 5% As 23 % BN AL 77 A 3500 X
G, Hor ) T IXOKAE As AT B 7= A 2o XU () B
B2l Cd 19 3.00 fi5, 11 Cd A9 8 KO H AR
T As 2910, 1 £%5. 1T X KRG Cd & R 7= A= 3o KU
FRRE S5 R A R A BT 3418 T As 293,50 FiI
7. 40 £

B RS R R, 2 0-HERFERE T,

S

5T T XA XA [m] A1) 26+ 38 B A 15 4 ) Cd
1) HQ fAZE/N T 1, % AR TR BUE XS, T XAXAS
A Ph B As XF AL AT A 808 KUK, 3 Fh
15 GRS HLAE R T 1 R s 7 L2512 0
2. 449 F1 0, % L2 ™ A AR BOR XU B FE A2 E 43
BR6.12% , 4. 88% F1 0, T KA A5 EZ M 1. 24
~2. 13 a0, T X A 3 R ok A AR Al 50 XL
Ferdse /I T DXARH | SR A /K FH 435X 3 Fhis e
XF ANBERY 254 A B0 KRS e, T (ERE R Y
FEA G 9 2. 63% 15, 4% 123, 1%, fix KB
AR A 1,40 ~ 4. 92 5, Horp | 3843 S A7 5 4
FKH Ph B3R B0 R B 438 8] T8 =K, 7
SIEEM. 20 -REYBAEET, 1 K2R
ML Ph, Cd F As XF RN FILEE 09 HI {E KT
1, K AR5 0 9. 46 At s, 43 1T XK FH
W3 RS ekt BN R L B 7 A AR S0 KUK YRR
JE HAr 9k 84. 6% F1 69. 2% , i KB A By
514 15.5 F1 8. 92. AT YL i) HQ fH . KT
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Fo AR (14 DTk 22 S A K. I 39875 YL DY 0 vk A 2
BIREEIE4E R A, T ORI IX Ak, 52 A1k
Cd XF 25415 YL MR G W A8 A2 25 KRS 1) BT kR 24
{1 Pb Al As, Horb 2 AN SR b A [) RIS AL+
B Cd X LA TS Qe VR AN 45 SR STk R B 2o
55.3% F1 51. 6% KT E5 G TE A A KU BT Bk 2 24 1E
43R 60. 2% 1 67. 3% . SRl , TG 4248 11 - 1 3
BEIRIHBOR RIS R, T XALIFX AL
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Fig. 2 Contribution of Pb, Cd, and As to soil pollution, ecological risk, and health risks under the oral-soil exposure pathway
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