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Heavy Metal Pollution Characterlstlcs and Health Rlsk Assessment of ' So‘il-crops

System in Anhui, Section of the Yangtze River Basin | ¥ 4 U

LIU " WEL Woi? oy HOANG Jian-nin', ZHAO) Ghohoie i/ &) y & £
(1. Pablic Geo oglcal Survey Managemem Center in _Anhul .Pioun&e Hefel 230091 Chinay 2. College of Archllecture and Urban-Rural Planning, ichian Agncultulial
University, Chengdy: 611830 China) / 3 .||"l 1 al

Abstract; In order to explore the pollution characteristics ahnd health nské of heavy metals in a soil-crop sy stem in lhe Anhui section of the Yangtze River basin, a total of 338
gloups ’pf soil samples from ice, wheat, and their roofs were colleoled and the contents, of eight types of*heavy metals were determined. Additionally, the pollution index
method | poténtla ¢colagical hazard’, multivariate statistical analy51s and health n_sl( awere used to evaluate the heavy metal content in rice and wheat root soil. The results
showed that G;"Cu,"Cr, and Ni in the soil had an obvious " accumulations «ffect, and the pollution of rice root soil was more serious than that of wheat soil. The potential
ecological risk was mild to moderate, which mainly came from the elements Cd and Hg. Multivariate statistical analysis showed that Cu, Pb, Zn, and Cd were industrial
sources and agricultural sources; Cr and Ni were natural sources; and As and Hg were agricultural sources. The absorption and enrichment intensity of heavy metals by rice
was in the order of Cd >Zn>Cu>Hg>Ni>As >Cr=Ph, and those in wheat were ordered as Zn >Cd > Cu>Hg >Ni > As =Pb > Cr. The root soil heavy metal health risk
assessment indicated that oral intake was the main exposure route of non-carcinogenic risk, and children were more vulnerable to heavy metal pollution. Non-carcinogenic risk
assessment showed that wheat root soil posed non-carcinogenic risk to children but no carcinogenic risk. Intake of rice and wheat had some degree of non-carcinogenic risk and
unacceptable carcinogenic risk for both adults and children.

Key words: Yangize River basin; soil-crop sysiem; heavy metals; pollution; health risk assessment
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Fig. 1 Location and distribution of sampling sites
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Table 1  Detection limits for the examined heavy metals/mg-kg
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Table 3 Health risk assessment exposure parameters
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2,02, 1.22, 1.38 M1 1.58 fi5; INEMWAR LN

TCR=10"").
1.4 SCERBEEALRE

KM ArcGIS 10. 8 B VER 5 X Il 53 1 78 2
K, Excel 2013 Fl1 SPSS 26. 0 % F 9817 B8 45 i1 o>
B, 2T Origin 2021 3R AF22 il AR S K 4.

2 HREIHE

2.1 MARTESE ST LG
5% X AR & + pH 7F 4.58 ~8.38, ¥ {H K
6. 31, BARMmERPE AT (£ 5) . KFEHR R L HI/NZEAR
FrE 4R R EEAKIK R . Zn > Cr > Cu
>Pb >Ni > As >Cd >Hg Fll Cr >Zn >Ni >Cu>Pb >
As>Cd > He, M@ FILHER B RE> , RHE S
JRAERR R 1A — BB R KRR R 1

11.50, 0.15, 31.00, 88.78, 0.05, 44.96, 27.33
M 72.94 mg-kg™ (F5), MERMEP MY 1.22,
1.52.1.24 ,1.28 . 1.36, 1.80, 1.06 F11.37 f%. 7k
TR & A Cd F1 Hg RBURCHII ; M/NER R T
Hioh Cd 1N

KA AR L E LR M5 REKIK A Cu
(190.89% ) > Cd (95.16% ) > Pb(90.54% ) > As
(78.13%) > Ni (63.02% ) > Hg (54.56% ) > Zn
(41.51%) > Cr (40.72%), /N W & + Ni
(115.61% ) > Hg (92.34% ) > Cd(71.15% ) > Cr
(63.95% ) > As (47.51% ) > Cu(33.67% ) > Zn
(31.21% ) >Pb(21.11% ). KFER ZE + Cu N FH
(AR 5 Cd | Pb As. Ni Fll Hg AR5, /NFEAR
FrH N FHEWIERAZ R Hg, Cd Fl Cr K 5RAs



1690 woo®m R 44 &
x5 AARRIELESHHEREST
Table 5 Descriptive statistics for heavy metals in soil
B2 24 pH As Cd Cu Cr Hg Ni Pb Zn
KM/ mg-kg ™! 8.38 91.90 2.45 1015.80  242.40 0.30 151.40  441.50 416.90
He/ME/mg kg ™! 4.65 0.90 0.08 13.50 13.80 0.02 7.70 15.10 30.30
A/ mg-kg ! 6.47 10.93 0.31 41.47 71.93 0.08 30.43 35.62 84.27
KAE L FrifEZ/mg-kg ™! 0.97 8.54 0.30 79. 16 29.29 0.04 19.18 32.25 34.98
(n=285) A FZE % 14.97 78.13 95.16 190. 89 40.72  54.56 63.02 90. 54 41.51
R % 4.21 13.33 7.02 0.00 0.00 1.75 1.75 0.35
NPI PI
0.87 0.36 0.78 0.83 0.29 0.16 0.43 0.36 0.42
e RAE/mg-kg ™! 8.03 29.8 0.846  61.4 330.9 0.331  300.9 49.2 137.3
5/ ME/mg kg ™! 4.58 2.6 0.068  17.3 41.1 0.021 17.5 17.8 43.5
X8/ mg kg ™! 6.15 11.50 0.15 31.00 88.78 0.05 44.96 27.33 72.94
INFE bR/ mg kg ™! 1.01 5.46 0.11 10. 44 56.77 0.05 51.98 5.77 22.76
(n=53) A5 ZE % 16.40 47.51 71.15 33.67 63.95 92.34 115.61 21.11 31.21
R % 0.35 0.35 1.40 1.75 0.00 2.11 0.00 0.00
NPI PI
0. 65 0.38 0.38 0.62 0.36 0.11 0. 64 0.27 _~0.36
u‘ < .-"' ! i
5T i‘%%ﬁﬁaﬁEiﬁ%E Je& ELAT B b 1 s ) S (F5). KFEM Fak G 1Y B 715G BITE 45

MR SRR, BFIE K A FAR 2 1 5 45w F
ﬁﬁ%%?ﬁ@%%%ﬂﬁ%%i%ﬂé%ﬁ
2 (R TR G SR AL 0 A I T T
= A RIERIL = RAEYIHR 1 /’f’iﬁﬂﬁ
Bt L e 0k 1R R 2 ok et Pad e
Ni Flll As %"EE/\):'EI’HH’J B &, COT
. 'E%ﬁﬁli)%k{lﬂﬂ?ﬁﬂﬂﬂﬂﬁ%ﬁ%ﬂﬁ%ﬁi@“}?ﬁ,/\ |

AR BRI SRS I Co NG A Cd O

R W, 5 IR AT
S, BEA AL 2 e AR BE 85, KAt A
AR, B P E SR EE .

A HERR 8 T 5 0 £ {1 ( GB 1568-2018 ) S 7F
WrAn i, K FEH R L B Cr Il Hg AN HRSM, As |
Cd, Cu, Cr, Ni, Pb Fll Zn #1746 [RIFL BE B8 AR
Cd HEAREE N (BFRHE 13.33% ) 5 /INEMRZR Lo
Bk Hg, Pb Fl Zn ANEARAR, As, Cd, Cu, Cr FI Ni ff
AR, LN @ R PR 2. 1% )

x6 MRETELE

B (P KK 74 Cu (0. 83) > Cd (0.78), >N}={O"43)
>7n(0.42) >As(0 36) =Ph(0.36) >cp(o 29) >
Hg(0.16)/ /J\z%ﬁ/%ﬁéﬁéﬁil?ﬁm%frigﬁ?ﬁ
B (PI) KU Ni( 0. éﬁ) >Cu(0.62) >Cd(0.38) =
As(0.38) »Cr(0.36) =7n(0.36) >Ph{0.27) > Hg ™
(0. 11) (7 3, HLR 458 15 775 et 5 (B, 14 (2
INF L, T YR A I 7J($Hj:|j\ﬂﬁ§3/a“m/’§g%?a
é&(NPI)j\JO 87, 15 YL IR TH I, NER R L1
AT YR BN 0. 65, 15 YL SE ORI . W B KT
7J<$aj:l3"]$/£}§}{5 JJeHE Cu, Cd TR M5 Y
2.2 MR TBEASKE N

WFFE XA R 1 pH & 1A b T fi R M 7K OF , R
TR E AR N H SR
Y B K. Ho s 8 M4 JE B AYSE (8 AT
HI(FK6) M XA R + 5 48 oo & 1 KU (E i K
F/MER J:Cd(82.84) > Hg(74.94) > As(11.72)
>Cu(8.00) >Ph(6.62) >Ni(6.54) >Cr(2.15) >

BEESREITEMN 5L

Table 6 Potential ecological risk assessment index of heavy metals in root soils

RSB AT B A LB %

. .
_ HE AT AR Ei <40 40< E' <80 80< K <160 160< E' <320 E =320
TR Bkl RUME TR RI<150 150 <RI <300 300s§1<600 RI=600 -
B i EE HY U

As  97.77  0.96 11.72 333(98.52) 4(1.18) 1(0.30) 0 0
Cd 707.60 19.62  82.84 73(21.60) 159(47.04) 71(21.01) 29(8.58) 6(1.78)
Cu 203.98 2.71 8.00 335(99. 11) 1(0.30) 0 2(0.59) 0
Cr 9.54  0.40 2.15 338(100) 0 0 0 0
Hg 322.93 15.61  74.94 68(20. 12) 156(46. 15) 96(28.40) 17(5.03) 1(0.30)
Ni  60.18  1.54 6. 54 336(99.41) 2(0.59) 0 0 0

Pb 8523 2.92 6. 62 3366(99.41) 1(0.30) 1(0.30) 0 0
Zn  7.84 0.57 1.55 338(100) 0 0 0 0

RI  847.51 68.44 194.37 147(43.49) 146(43.20) 41(12.13) 4(1.18)




3 1 XUTESE : RVTU R (LR ) LAY R G o i 35 YRR A M B XU A 1691

Zn(1.55). Cd F1 Hg &A= 250G 35 50 ™ H 1 9 o o
LIEITCE MR L Cd RAEf A 78. 40% BYFE i Ab
TG HF LA BTG oKk b i fa K
21.01%, B f& % 1Y 5 8.58%, ™ I fo F M N
1.78% . K Z + Hg 4 79. 88% HYKE St it T vh JiF £
DL BTG K Hod B o fa K RY o 28.40%, B
JEfEE Mt 5.03%, P H L% M A 0.30% . 1Lk,
As. Cu, Ni Fll Pb JTZ BIA A 5IRAE &0 A 28 KU
B AR RS S Cr A Zn BIRD TR A0V e R
AR 440 F 42 B 1 B KT

W X AR R B A SRS LA 85 RL AT
68. 44 ~847.51 , {1 Ky 194. 37. 4 XU 25248 %1 > I
THEE XSG, 2R BRI 4 F
AU S5 R R s 1 LG A8 53 0 43.49% . 43.20%
12.13% F1 1. 18% (3 6) . ¥ 7E X EZRIET Cd
M He, 0T 8 S ARAEY R R it FH A 2 . fRIE 53

As
#%

As

=
=
)
[=%

Cd

Hg

Ni

Pb

Zn

S000C00F]

pH

Cd., Hg 1Y & #5250 H45 1 5 v [/ 4350
XU RKIT =AM XA — . HETHERSE
ITFEMETEEL, T 808 78 2L S B PR 5 AR 15 e
BHOH B —E 225
2.3 HEELS T
HERJEITR Z M B SC R A LUK 4 8 1Yok
FREEZENFELS. FRXMRAEAL S Ce MINiZ
) B R i B 3 IEAH OGO R (P <0. 01, &1 2) , HAH
K ZEIK 0. 95, #5783 Cr FI Ni 7] fE A — 211
KPR, Zn, Pb, Cd Al Cu X 4 FPocE Z Al H R i
FIIEM M (P <0.01) , £ UMb AT Z 18] 7] G H
ARSI, Hg 5 Cr F1 Ni 8 h 53 19 f M
KPE(P <0.01), B8] Hg 5 Cr A1 Ni (3R A
[, tbAh, Cr 5 Cd i1 Pb Z 8], Ni fil Cu, Pb, As

ZIAAEAR 3 fh s 4 Lk oT 2 T gL A R
[l TR, | ke #) |

1.00
0.80

0.60

-0.20
-0.40
—0.60

% -0.80

-1.00

# FORMIEZREAE 0. 05 KF BRI, s FORMIERETE 0. 01 /KF B ZE; WISy 10 275 A0 & R B IE 7, 47 228 J5 1) X B 1E
(B, 26 B =47 75T X L SAED A TR, 0T 0 20 X (LS K R DG 2R 8, S 2 /) | (A s i 56 R A el
B2 RELESETREXY

Fig. 2 Plot of Pearson correlation coefficients of heavy metals in soil

F WAy 43 AT IE RS 5 45 R R B, KMO BN
0. 557, Bartlett 3RJE 45 5 & 2 P /K F- 2 0.00 (P <
0.01) , RIS HTEE R EA Geit 27 i . #i AR
HRTF 1 AR, 3T 3 A, AR A e
HEAE 391 A 2,262, 2.082 F1 1. 090, Zit 5idk % Ky
67.929% . "] LLf# A 8 oo & M 4 K& 417 B
(7).

B4y 1(PC1) Lk Cu, Pb, Zn F1 Cd MZRFF S
A3k 0.429 . 0.772 . 0.865 F10. 785, H:J7 2% Bk
A 28.280% . A KCAE S AT AR /R Cu, Pb, Zn Al
Cd 3% 4 Fhoo 2 2 0] 5 2 6] BAT 8 35 A0 IE MO, A
MREY, T ER, RERTHIUE KAE SR

T EZORE , KR E 48 TR UL TR IR
()7 e Ak 4- 38 GBS S H 3 1y Cd| Cu, Pb
M Zn AR RISk 2
FER 4l d 309 Cd . Cu, Pb Fl Zn B BTHRER
I3 A 52.90% ., 38.93% . 77.73% 1 48.78% ' ;
XYL = A Y L X A 58 ) Zn F P 1) DTRR 3
TE 72% ~84% 2 [a) %t Cd Fl Cu BY TTERHRAAE 35%
ZeAr Y UTAE R RS XIRAE AL R R IER , R
AK = f— bR R LSK, Tl BRI €k
WNSE T R 27 FHLERL 7=l B B R N B 6 4 )
TR R B A Tl , B8z 1L A B9 il i ol 45, ik 4%
Gtk TA R A A TR A FER
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SRR PP ESE TR EZRE. MR IX L
B A SRl X, B AL Al AR 72 i
Kl HAGARRE | A 245 R0k B ) Sl Ab 27 48 A
FW s FEESEEE, JUHIE Cu M Zn B KE R
P MR R AR RS, #ﬁ#iﬁﬁmﬁﬂz
BB, & Bk B H S — R E &
Ml Zn S0, HHEET Cd | Cu, Pb Fl Zn 35%15!@ H
Tl A 5 55 AT 5.
x7 MREVRETESETZREEIRSER

Table 7 Rotated component matrix for principal component

analysis loadings for heavy metals in soil

. 3%
TLH - S -
PCl PC2 PC3
As 0. 179 0. 048 0.692
cd 0.785 ~0.043 0.222
Cu 0.429 ~0.030 ~0.585
Cr 0. 009 0.974 0.010
Hg 0.291 ~0.341 0.461
Ni 0. 048 0.978 ~0,023
Pb 0.772 ~0.106 0,051
Zn 0. 865 0.210 ~0.061
FHAEE 2.262 2082/ 1.1090
/% 28280 26. 022 13. 626 o~
i?ﬁ.di%/% -“""28 280 54.303 6749%9

o

F

“pc2 1 CII\HNI [LE2C PN, éj‘ﬂd”jj 0974 i
0978, s A TR Ik 26. 0229 . 153 %Eﬁﬁﬁ
FEIX. Crikh FIETGHIRA. 4 ﬁﬁf%% Ni i1 Cr |

ﬁﬁ*&ﬁ%éﬁﬁaﬁi(o 9, P <0.01), ﬁra@w 5

’@ﬁﬁﬁiﬁﬂ\ Cr #l Ni T S e
BRI AT, 5 80E W %, 2 NN S 5
JNEL 07 R A Piemonte Hb X100 F1 BRI b r v 4

X el e Cr A NI B2 4 T L B B
G X8 TR 4 b A e R S A K
Fp G AN B TR S O Cr
A1 Ni SRR 20 3R,

PC3 i As Fll Hg 414, #ifar 47 51~ 0. 692 Fil
0.461, 77 22 TTHRFk 13. 626% . Hg I As /&R 251
HEHABITER , Ry BRI 3 He F1 As &
£ FREBAERAA 5.5 x 107 t R A7 A 35
Z R R X R R Al X AR AR AR Al
it FH R AR 25 FIALAE |, 3 2020 4E 2308 G iTH4E
Y R LR TR AR 24 4 FH 543 3o 289. 90 7
t 18,33 J7 . 2R U SEAF AT X As FI Hg
FERIETATE S, A A As F1 Hg 38 £ i FH
FRRE AN 25 33F A - eI AT AL 2. 98 L H W As I

Hg Mgl I, ]
2.4 RAEWESRJE & 5 B0 s =] §

KFRF I o (As) | @(Cd) | (Cu)y "'w('cr)
w(Hg) . o (N . w(Pb)%Hw(ZnHZﬁJ{E’%JﬂUSI
0.10, 0.12, 3.86570.13.,0.003, 0.54" 0..06.f1
21.24 mgkg' N FEF 320 0,05, 005 6, 15,
0.16, 0.003 {0./69 | 0412 H130. 32 mg- kg~ (%%8)
Miﬁ\}%’*'ﬂ?é&%ﬁ KAk cd(173. 04%7
Sy RN 5 Ni (82.54% ) Fl He (57. 50%}7@
SR S HIR S A i B MRS N
(69.40% ) ., Cd(70.64% ) 1 Hg(72.21% ) Fy ik AL
a,/ﬁm%‘%ﬂmqﬂ#?ﬁr‘ﬁa VLA 58 X AAE D)

S JEARNEZHME TR K AT RE 5 XN TR |
%ﬁiﬁ\ﬂw&ﬂkifﬂ%kﬁiﬁjﬂﬁ X

RS RENESESEHE

Table 8 Concentration distributions of heavy metals in crops

B! 2 As Cd Cu Cr Hg Ni Pb Zn
R KAE/mg-kg ™! 0.35 2.553 8.33 0.66 0.0325 2.43 0.139 31.76
% /ME/mg kg ™! 0.01 0.005 1.09 0.08 0.0022 0.08 0.034 12.11
S/ mg kg ™! 0.10 0.12 3.86 0.13 0.003 0.54 0.06 21.24
KRS FRifE2E/mg kg ™! 0.05 0.21 1.19 0.06 0.00 0.44 0.02 3.58
Zn 5285*) 5 ZH % 47.97 173.04 30.78 48.22 57.50 82.54 29.68 16.85
PR/ % 0.00 17.19 —n 0.00 1.05 — 0.00 —
[ K PR AR 0.5 0.20 — 1.00 0.02 — 0.20 —
NPI PI
0.53 0.14 0.60 —n 0.13 0.25 — 0.28 —
B RAH/mg-kg ™! 0.064 0.213 9.92 0.38 0.013 1.8 0.33 78.37
H%/IME/mg-kg ™! 0.03 0.019 3.69 0.11 0.001 0.14 0.05 15.72
F-HE/ mg-kg ! 0.05 0.05 6.15 0.16 0.003 0.69 0.12 30.32
) FRifE2E/ mg-kg ! 0.01 0.04 1.33 0.05 0.00 0.48 0.05 10.43
AR 5 Z B % 20.53 70. 64 21.62 32.96 72.21 69.40 44.44 34.41
(n=53) il
AR/ % 0.00 7.55 — 0.00 0.00 — 1.89 —
KPR prifE 0.50 0.10 — 1.00 0.02 — 0.20 —
NPI PI
0.47 0.09 0.26 — 0.16 0.15 0.60 —

1) “—" %R GB 2726-2017 H A HIFEpR1E



3 1 XUTESE : RVTU R (LR ) LAY R G o i 35 YRR A M B XU A 1693

YT bR 4 E R BRE (GB 2762-2017) K45
KRS FI/NZE Cu ., Zn I Ni 48 3 Flil 4208 (10 R 24
i, RIASBFFEA AAEYIY As | Cd| Cr, Hg #il Pb
Y5 Gk B0 HE AT P4, 5 8 i A B bR E (GB
2762-2017 ) #H Lk, /K & th Cd A1 Hg #8 br % H
17.19% M 1.05%, /N2 H Cd F1 Pb (B 45 R A
7.55% 1 1.89% (% 8). RIEWH As, Cd, Cr, Hg
1 Pb 1Y 55 Y8 E (PL) SMEH/INT 1, KR RF S A
INFZRF S N MG B 25 HR B (NPT BIME S 0.53 Fil
0.47(F 8) , MK ULTFIE X AN A 2L 4.

GALMEYESRESE, E&REEIRTER . B
BRFAT5 Y 48 B S5 8 A 0T A1, B 98 KR AEY h Cd
ARG s, (X ATRE S Cd BB BT HiE A
SV KBTS YRR BE R, /NAZ 3% T YR A AR,
A LLiE o P s A SE A 6 Cd FE1 TR IR 5.

2.5 RIEWITRE & EFHE

IKRE T B 4 1) -2 8 4 R R /ING 0 Ry Cd
(0.436) >7Zn(0.283) >Cu(0. 124) > Hg (0. 075) >
Ni (0.020) > As (0.012) > Cr/(0.002°) = Pb

(0.002) 5 /A2 XFT £ I8 19 F 19 ' 42 R BRIy Zns

— ; ! Fi A ey &
(0. 448) > Cd(04390) > Cu(0.213) »Hg (04077 >
Ni (0.022 ) =5" A5/( 0.005) = Pb (0.005) & Gr

(0.002) , WL 3.

2E B R KFE RN X Cd, Cu il Zn RO E R
B , M HATER 1054 R BT, BB 5 IX
SR Cd, Zn F1 Cu BAWA BMERR R, 5 T3 R A
WS, KRR/ 1 Cd 1A% 2 SOHT X SR 1 0
5,3 T AE S T Cd 7 48 e L A= 49 ] 2
Fo A TR B A A AR ) e SR R
Cu, Zn fl Cd BA —& B FEVEH], WAl e 53 Cu
Al Zn JTCE B E L. KFER/NE B Ph . Cr Fil As [T
B R BOART B, BT AR5 R AEY T Ph, Cr T As
FISRIEAT 5, HHE R Ph, Cr FIl As Al fEA A /E
Wi B DRI I 3 T 4 vS e B i TA
REEESET Cd L Cu T Zn (975 Y.
2.6 HABEHRRKEITAH
2.6.1 WALEEBEBEGIG J

F L 26 T | B 22 Aol PR i
3 PR i 748 1l 4 R S T SO (ALK 3
(HQ) REEECHIRU Rl B (HI) 2 9 Bk T 3%
A SRR BT 5 1 e, ok ] — 7 0 I 2 A% Tl
B RO BN R HO Hviesly s 28
FHEA > HEIHAR > 07 07 A 391 T 42 28 1L
NS SECE SRR 1 kR e X 5 R
Kol g A A B KRR R AUNE I R

L 25%~15% e A o i |
2 T T |\ ETE 3 EOR R HO B T 2B
el i * #“As>Cr>Pb>Ni>Cu>Cd>Hg >Zn, KFEH Z I
= :ﬁj AR L8 ME G JE HQ /T 1, R R4
T JRAS 2 WX PR R A
215 ENGIE b v SR B e 0 | B SVl v =5 e
HI R, LEAE/NER R L HL O 1,01, B8 K F
1.0 |~ .
1, R/ N R AR L AT o KBS ;i T
05 + JEAFBEK AR R LR/ NER R L0 HE BN T 1
N L NS B4R 28 XA AF AT B 77 £ A SO PR R
As € C  Cu Hg Ni Pb  Zn i As| Cr F1 Pb 3X 3 FpoCZEXT HI STk R B 4
H3 E&RELH-ENRANEERY Lk 3 R E X MAAILE R HI TTHREIE 95% LI
Fig. 3 Biological concentration factors of heavy . %%ﬁﬁ As., Cr FI Pb ﬂ‘j*ﬁg\ + qj*@ﬁij'sﬁ%@%
metals in soil-crop systems mlg{ﬂ\ E"J I%yﬁ%%
®9 MEIFAFEREESRIEBEEZENKRE
Table 9 Risk of non-carcinogenic exposure to heavy metals in different pathways in different crop root soils
; HQ
xom I
As Cd Cu Hg Ni Pb Zn
KFERA+ JLE 4.40E-01 4.80E-03 1.25E-02 3.28E-01 3.37E-03 1.84E-02 1.24E-01 3.41E-03 0.93
h M 5.88E-02 7.06E-04 1.68E-03 4.66E-02 4.56E-04 2.47E-03 1.67E-02 4.58E-04 0.13
INERE T JL#E 4.63E-01 2.34E-03 9.38E-03 4.05E-01 2.26E-03 2.72E-02 9.53E-02 2.96E-03 1.01
o M 6.19E-02 3.44E-04 6.52E-04 1.92E-02 3.06E-04 3.65E-03 1.28E-02 3.96E-04 0.10

B ZR A AR L B A BT 0 XU 4 %k
(CR) Fnuse KBS S F8 2 (TCR) 4nk 10 frzs. AN
AR XFLER) CR HRT RN, X F KRS Lk U,

% As 11 Cd ) CR 7F 10 ™° ~ 10 *Z[a]4h, Cr. Ni il
Pb ¥/NF 107°, /N B As B CR 7£ 10 ° ~10~*
ZIAN, KA E/NF 107° IR R L H AR 51k
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Table 10  Risk of carcinogenic exposure to heavy metals in different pathways in different crop root soils

CR

A As Cd Cr Ni Pb fCR
KA Z I JLE 1. 70E - 05 1. 96E - 06 7.15E - 07 7.39E -10 3.11E -07 1.99E - 05
LN 9.08E -06 1. 04E - 06 5.78E - 07 2. 06E - 09 1. 66E - 07 1. 09E - 05
INEHE 4 JLE 1.78E -05 9.53E -07 8. 83E - 07 1. 09E - 09 2.39E -07 1.99E - 05
A 9. 56E - 06 5. 08E - 07 7. 14E - 07 3.04E -09 1.27E - 07 1.09E - 05

(18 BRI XURS: 1 78 7] 4252 Y F

AFEVEYIRR 2 4 LE K TCR H KT A, (H
BUNT 107 A F 1070 ~ 10 * 2 Ja], SR & + %
RN L B A 250 ARG 76 Pl 3% Z i . AR R+ p
As JTTHR X} TCR W BTG B3, KRR & 4 b il
AFULZE B 5THRR 73510 83. 54% F1 85. 04% , T 7E
INFEMR R L BT 5300 R 87. 60% Fil 89. 58% .
VERAAR R i As O3 b 00 e XU 1 2
5.

£11 REDFAREESRESHBERRRE

2.6.2 ARAFHITE At HE KR VP
A FILLEE AT £ P ARG T AT
TR R A B0 (HQ ) Al B IR 4 5 (D
% 11 PR RAHULE R HQ Fl HI /N 3l
KA > /N2 3T LEORBE, KRS As | Cd AT Cu JC
FHHQ BIRT 15 BB, I KRG As (1)
HQ KT 1. 45 /R, As . Cd Al Cu JEZR XL
A B HE UG, AU As Hy ARSI ik e

—

P2

Table 11 Risk of non-carcinogenic éx‘i;)sure to heavy metals in differqu;l pathways |in different crops A
- -
Fom ‘ - 1o e + A
p As Cd Cu - Cr Hg Ni Pb In_ =
K JLE  39TE400  1.42E+00 1.15E 400 ‘.r.é'.ngLm 1.96E - 01 3, 19E 201 . 1.9'3@ ~01 8.42E-01 8 60
M A 20085400  7.45E-011  6/00K-QF 2765E-01 1.02FE -01 F.67E-01 1) 1.+ -01 4.40E-01  4.50~
/J.\E L 3 B3E-01 2.97E-01 8H0EZ 0 -'Jz‘. 9SE 01 5.66E-02 /1.96E -01 '.1.9315 -01  5.72E~017 3.35.4%
| | WA 394E-01  1.34E-01  3.93B%01 1{33E-01 2.56E-02' 8/86FE-02 - 8.72E-02 2.58E=01_ I¥5L
- -

[ e KR RN 31 % A BB A i di s

(BT BN L > . Zal £ T 5T

KRR N Z A7 = B SR HE R A A
As, Gd fl Cu iX 3 FhOCZRXT HI B 5Tk R Ik,
76. 08% . AT ZERE M DG X R AEY) As, Cd 1 Cu
X 3 FPOCER AT, DLk iU R i IR A

1 FHAAE DXk B A L EE 1) BRI S0 AU 35
(CR) U KU S48 5 (TCR) W3R 12 o,
SRR RAEY CR FI TCR 37K 6 30 Ry K 78 >
WE,H BN > JLE, K# 4 CR 1 TCR & T

USEPA #4957l $2 527K 5 (10 °) |, o fr AT
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Table 12 Risk of carcinogenic exposure to heavy metals in different pathways in different crops
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R As Cd Cr Pb TeR
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