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Distribution Characteristics and Health Risk Assessment of Heavy Metals m a

Soil-Rice System in an E-waste Dlsmantllng Area V'

YIN ¥i- -meng' ) ZHAO Wei-tuo’* , HUANG, Ting" »C'HENG Sheng- ng ;s ZHAO Zhenvh , YU Cong-cong'/’
(1. School of Envu"onmental Studies, Chlna Unlveléy Of Geosciences, Wuhan 430074 Chlﬁl-a 2 The Center of” Envlronmenta].f‘
Engineering and Assessment No. 203 Research Institute of Nuclear Industry, Xl(myaqlg 712000 'Chlna) : .

Abstract: This study selected Guiyu Town), Gudngdong Province as the research ared”, the ¢ontent of 15 kinds of metals ( As, Bel; Cd,

CO Cr, Cu, Hg, Liz"Mn, Ni, Sb, Sn, Pb, V and Zn) in the/soil was determined, and the content of heavy metals (As, Cd, Cr,

Cu, ﬁg, Nl Pb, and Znin“the rice of this research area_ WS 1d,ent1f1ed Multivariate statistical analysis and a human health risk
assessmentsmodél were used to investigate the’ dlstrlbutlon eharicterlstles and health risk of heavy metals in a soil-rice system. The
results showed that Hg, Sb, and Sn in the surface soil surroundmg the electronic waste dismantling area have obvious accumulation
effect. The average content of Cd and Hg exceeds the I standard limit of the “Environmental Quality Standard for Soil” ( GB 156182-
1995) , and that Guiyu Town is more seriously polluted than Chendian Town and Simapu Town. The multivariate statistical analysis
showed that Cu, Sb, Ni, Zn, Sn, Pb, and Hg originated from the surrounding electronic waste dismantling activities, Cd and Be
originated from other man-made sources of pollution, and V, Li, Cr, Co, As, and Mn originated from natural sources. Heavy metal
evaluation concentration in the soil-rice system by heavy metal migration accumulated in rice are in compliance with national food
hygiene standards, and the enrichment ability is Cd > Zn > Cu > Ni > As > Cr > Hg > Pb. Soil heavy metal health risk assessment
results showed that children are more susceptible to heavy metal pollution, and handling-oral ingestion is the main way of soil exposure
risk. The non-carcinogenic risk and carcinogenic risk of heavy metals in the soil of each town are acceptable. The health risk in Guiyu
Town through ingestion of rice is mainly from the elements that include As, Cr, Cu, and Ni.

Key words : electronic waste dismantling area; soil contamination; rice; heavy metals; health risk assessment
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Fig. 1 Location of studied area and distribution map of sampling sites
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Table 1  Classification criteria for soil environmental quality
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4%, 6.22 4% 2.26 fi, FHIRE B T by S PR A
X J& 1+ 3 Hg, Sn, Zn o7 ELAT B I 59 A B4 .
A SC(EAH E, R VB 7 SR R DX R 3 3
SR VR EEARBAR, Co, Cr, Mn, Ni &
FFAER T S E 1 54, Cu, Pb, Zn i
(- Y (R IR 5ol 2 54 4, Hg, Sb, Sn & ithy
B BIRTT SERY 7. 06 185 . 4. 49 15 . 8. 25 1,
2O A E i i B R A X 3h 1% He L Sb, Sn
HELA B A AR BRI

5517 Ay W b7 B AR A b0 093 3 e B A
Pt SR B A T YRR R Ry e
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Table 4 Descriptive statistics for metals in soils and rice in the study area/mg-kg ™'
Y| A PIME + bRz HfE /M I5oN( ] BRER/ %  HREk b ifefE (2]
As 5.56 +2.04 5 2.05 8.87 36.7 8.9 30.0
Be 3.32 +0.41 3.35 2.48 4.03 12.3 1.61 —D
cd 0.277 £0.22 0. 182 0. 050 0. 830 79.4 0. 056 0. 300
Co 9.7+2.27 9.3 7.5 15.9 23.4 7.0 —
Cr 60.2 +12.89 60.3 37.7 89.8 21.4 50.5 200
Cu 78.4 £110.38 45.75 1 453.1 140. 8 17.0 100
T Hg 0.492 +0.22 0.576 0.039 0.814 44.7 0.078 0. 500
[ Li 42.2 £13.41 40.3 23.3 69.0 31.8 18.4 —
Mn 356. 8 +84. 60 333.15 265.2 554.5 23.7 279 —
Ni 37.8 +£55.55 22.05 15.4 229.6 147.0 14.4 50.0
Sh 5.542 +7.00 1.97 0.412 25.800 126.3 0.54 —
Sn 40.9 £22.91 36.9 6.1 94.0 56.0 5.8 —
Pb 69.9 £22.37 70.8 36.3 127.3 32.0 36.0 300
v 74.8 £19.13 75.9 45.9 117.1 25.6 65.3 —
7n 111.9 £33.69 105 83.0 213.0 30. 1 47.3 250
As 4.96 £2.84 5.37 1.27 10. 60 57.3 8.9 30.0
Be 3.52 £0.65 3.51 2.38 4.65 18.5 1.61 —
cd 0.855 1.6l 0.139 0. 024 4.940 188.3 0. 056,
Co 7.8+1.23 7.9 5.3 9.4 15.8 7.0
Cr 51.1+12.29 48. 67 42.3 82.7 2.1 50.5
Cu 30.5 +24.01 26 (45 9.6 9.0 | 78.7) 17.0 S 00
— Hg 0.312 +0.20 0.274 0.037 0.666 | 641 0.078 m,b. 500/ J
N0 Li 29.3£11.31 29/ 16.0 52.5) 7386 18.4 =
1}(_1;-{ i 330.7 £128.03 | 165.7 572.4 ©38.7 279 Y-
— AN 18.4£4.32 d 4119 24040 L 2hi03 5 14.4 50./0
CUsh b oos1=0.55 W . 0.212 1. 980" 561 0. 54 L
: — sl 36.1:27%6 T 3T v g 509 100.0° '76.4 5.8 — &
Ph 62.6 +15.27 "u,-“'wpm 418 8279 :"{ 247 36.0 300 4"
! A 58.0+19.37 |/ [fs8.3¥ 3.3 1001 8 334 65.3 —alf
s |/ #n 107.2+36.79 || 95 64.7 186. 6 34.3 47.3 250
iy ¥ FE N BEEEE R 5.70 41.4 8.9 30.0
y = ' BE 3.10 £0.59 2. 84555 2,46 4.06 19.0 1.61 —
F, cd 0. 177 0. 09 0. 156 0. 029 0. 305 50.8 0. 056 0. 300
' Co 8.4+1.08 8.45 6.9 10.3 12.9 7.0 —
Cr 55.8 +14.23 52.8 40.9 85.4 25.5 50.5 200
Cu 50.4 +60. 95 26. 85 11.2 195. 4 120.9 17.0 100
SE Hg 0.551 £0.39 0.445 0. 042 1.394 70.8 0.078 0. 500
Neg Li 29.5+8.13 30.2 17.4 38.6 27.6 18.4 —
Mn 339.9 +63.37 335.9 263.0 448.1 18.6 279 —
Ni 27.5 +31.28 17.1 1.5 104.3 113.7 14.4 50.0
Sh 2.422 £2.97 1.27 0.248 9.240 122.6 0.54 —
Sn 47.9 £23.11 47.55 5.6 76.9 48.2 5.8 —
Pb 79.1+49. 14 63. 15 41.9 195.1 62.1 36.0 300
v 59.0 +11.27 59.65 40. 1 76.3 19. 1 65.3 —
Zn 117.7 £40. 54 106. 45 64.2 185. 1 34.4 47.3 250
As 0.07 0. 02 0.06 0.04 0.10 28.6 — —
cd 0. 066 +0. 05 0. 044 0.021 0.136 75.8 — 0.2
Cr 0.21 £0.05 0.19 0.18 0.29 23.8 — 1.0
s ok Cu 3.01 £0.43 3.06 2.36 3.56 14.3 — 10.0
Vo7 Hg 0.001 1 +0.0005 0.0009 0.000 6 0.0019 45.5 — 0.02
Ni 1.37£1.30 0.71 0.30 3.92 94.9 — —
Ph 0.13 +0.08 0. 14 0.04 0.25 61.5 — 0.2
Zn 17.32£2.87 16. 19 13.80 21.58 16.6 — 50.0
1) “—" FTRHH AR A AE
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2.1.2 TR IR 2 T 4 R R T
VA

PR ARIE N T HER B bR ™. RGN
TIEMIELER, SIS R4S E 48 (As, Cd,
Cr. Cu, Hg, Ni, Pb, Zn) M- 35 PR 85 i & 48 Hon
T:0.19+£0.07,0.92 +0.74, 0.30 £0.06, 0.78 +
1.1,0.98£0.45,.0.76 +1.11,0.23 £0.07, 0.45
+0. 13, LRI 5 SelG4E HE 4 3 P e X 10 + 19
%% Cd, Cu, Hg, Ni BIT5Y%; BRI B 4B 45100 8
&)@ (As, Cd, Cr, Cu, Hg, Ni, Pb, Zn) H-FEj3f
B RSB R :0. 16 £0. 09, 2. 85 £5.35,0.25 +
0.06,0.30 £0.24 . 0.62 +0.41,0.37 £0.09 0. 21
+0.05, 0.43 £0. 15, A £5 45 FE 7 B30 47
fif X JE 3+ 382 %) Cd |, Hg 15 YL, &) Sy 4
HIWE4JE(As, Cd, Cr, Cu, Hg, Ni, Pb, Zn) ¥
SEREE R R RN T : 0.12 £0. 05, 0. 59 +0. 30,
0.28 £0.07, 0.50 £0.61, 1.10 £0.79. 0.55 +
0.63.0.26+0.16., 0.47 £0. 16, i A D4
TR A %) Cu, He, Ni 1755,

W NS LA TREORTTE, fERtIGEA AR

HE BTG R Py NI (3.29) > Cd(3.25 > Cdy

(2.06) 1> Hg(1.35) > Zn (0.51) > PI(0/34) 5/As
(0:25))> CrYeO7 21 ), o 7T 260 SR 458 Wb T 34 B
fRIK R N, Co EAE VS0, cd B
SHE PG A Mg © IRV ), iz P

As e Y0 e B R B R 0

Py s C#(3769) > Hg (1.04) > Cu (0.69 )esZn
(0.61)/>Ni(0.43) > Cr(0.34) > As(0.28) > Ph
(0.24), 1d B BA I BE H 1 b B P X ) 3+ 48 v
Cd Bk FE TG, Hg B kRIS Y45, Cu,
Zn, Ni, Cr, As, Pb HICT5 5, A i 4
hE4SJRITE P, fH:Hg(2.12) >Ni(1.53) > Cu
(1.43) >Cd(0.83) >Zn(0.62) >Pb(0.50) > Cr
(0.36) >As(0.16), VB & i 48 i 7 b % 3 i
X JH i gk Heg ©ak IS 4900, Ni fl Cu B
R RG], Cd OB &R A, Zn, Pb, Cr
1 As ShTCT5 Y4 ).

SARCKE , £ 8HE h RR IX R D+ R R
%] As, Cr, Pb, Zn BI5 5%, 10 H T4 545 1 3
B 22 1) Bt 5 BEURE 5 T JH Al O R T
2.1.3 Znsitatr

X 31 ASRFE S 15 D48 TT R I T 43
Mrig®]% 5, a5l As, Be, Co, Cr, Li flV 2
) S W A OE, Cu, Ni, Sb, Sn, Pb, Zn Z[H] &

e i EHASE, He, Sn Z [A] EAR B F AL, Be, Cd Al
V ZEEBEMHIR, Co 5 Sn ZH[E B EML, Cu
5 Heg Z A5 B F M, Hg, Ni, Sb, Zn Z 8] &
FHG. Hrp Cu~ Ni BIAHICRECH 0.971, $iH
Cu I Ni EFR A, He U5 Sn Z[AIH: 2 A4
e, M Hg i85 Ni, Sb., Zn B EAM XM, Hg 5 Cu
EAHCNE. I HIWT, As, Be, Co, Cr, Li f1V HAY
—EFJEYE, Cu, Ni, Sb, Sn, Pb 1 Zn HA—E[F
Tk, Hg —HB43 R IE AT REY Sn AHIH], — &40 AU
AIfiE5 Ni, Sb, Zn #H[F], 75 —#B4RIEFHES Cu
IR

iz FH SPSS 22. 0 # xR 2 L3 15 M &R
AT F AT , KMO ( Kaiser-Meyer-Olkin ) o6 2
B, il 0.547, KT 0.5 BB & A £k
I353HT, Bartlett FUBRIEAS I & 25 MK - 0. 00, %
W AT a6 R B A gt 8 L BRI 5 N
79.29% I 4 IAME R F S (%6) R
&V LiL Cr .Go. Asy o1k % 4 M 8797, 3%
95.4% . 89.7% . 89.1% \79. 6% , E%‘«ﬂem%ﬂﬁ
M TS 55 MY 2 4 Cu b NE Zne i
Pb. Hg, TR 54 94.2% . 89. 1% 87:3% .
87.2% . 72/ 9% 63% p SHT% | A A
L A B 5 YR T R AR AL s &
WY 3 EL G Cd, BEY Tk % 4 0. 647 |
75.8% , Cd=: MR 5 i A 5 TR, b
5 R 1 RIEAFE NG R 8 FR5r 4 4
Mn, BIRKR 91.5% , FEZORIET Y H Ho BT 5t

ZER IR Cu, Sb, Ni, Zn, Sn, Pb, Hg A #
[V, Ni, Cu. Cd. Hg 7 5555 19 75 e AKOF 4%
B, FEIER T RIE S A B2 TR,
I Cu, Ni, Pb, Zn fl Cr FFHE & JE LR R E S JH D
GrI@FALFE | R AL A A PG Sh A L O
U0 e Ak RS 2 SRR TR i
WePRfg X, AT o0 M B 45 51 5 8 RO 1 Sl 4
FRIRFF 5 285 SR — 3K

BAGTLE R WE 2 PR, ¥oeE s b3,
%M Co. Cr. Li. V. As, 52K Cu. Sb. Ni,
Pb. Zn. Hg. Sn, %5 =25 Be. Cd, P35 H Mn.
X EHHICHE T . o HT I 25 RS AR — 3L
2.2 HHEOKRE RS 4R T A R BRE
2.2.1 FOKESEEERSEYTFN

W4 ATUEH, HEOKERS T, SR
TR DX R 3 A PR RO TR R R
B ES BT  AsHTF0.04 ~0. 1 mg-kg ™' .Cd
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Table 5  Pearson correlation coefficients for heavy metals in topsoil

As Be Cd Co Cr Cu Li Mn Ni Sh Sn Pb v
Be  0.458*
Cd -0.010 0.430"
Co 0.563™ 0.379" -0.077
Cr  0.650™ 0.256 -0.171 0.764*
Cu 0147 -0.043 0.052 0.029 0.09%4
Hg -0.138 0. 057 0.047 -0.211  -0.249 0.406 "
Li 0.743™  0.483™ -0.062 0.843™ 0.807™ 0.09 -0.073
Mn -0.202 -0.086 -0.066 0.109 -0.093 -0.087 -0.208 -0.144
Ni 0.167 -0.011 0.037 0.125 0.163 0.971™ 0.360° 0.1499 -0.126
Sh 0120 -0.044 0.021  0.091 0.128 0.902* 0.384* 0.187  0.021 0.859*
Sn -0.023 -0.042 0.201 -0.360" -0.243 0.583™ 0.465™ -0.217 -0.048 0.442" 0.499™
Ph  0.172 0.202 0.101  0.005 0.215 0.484™  0.297 0. 000 0.054 0.387* 0.467™ 0.518*
v 0.759™ 0.404 -0.133  0.839™ 0.857™ 0.005 -0.222 0.962 ™ —0.142 0.080 0.061 -0.328 -0.087
Zn 0.195 0. 169 0.279  0.014 0.125 0.728™ 0.419* 0.017  0.108 0.636™ 0.643™ 0.734™ 0.763™ -0.092
1) # = Fl+ 43 5FRAE 0. 01 F1005 /KF-(BUR) L i EHH G
*6 MARKEIHRECEBLRRREIRSER" 0 5 10 15 20 25
Table 6 Rotated component matrix for principal component analysis Z: —l I I I I I
loadings for heavy metals in surface soils from the study area Ni J
JLER FWsr 1 EMSY 2 EAUN3 R4 Pb
\Y 0.973 -0.089  -0.031 —-O, 086 Zn ’I —
Li 0. 954 0.030 0055 [ Lo.117 Hg ]
Cr /0.897 0.073 [ -0.072 | “0.092 _ Sn
Co = T 0.891  —0.020 | —0.013/ S 0'186 “n
i g . Cr
As /079 0.114 | 0,204, / 07120 g j
Cu = [ 0 080 0.942~ -0. 1%9 -0l 1}* - v
Sh 0. 131 0.891 | - 0.,1'61 ] 0. 026 As
Ni. (3 161 0.873 —P'. 176 J —02‘160 Be
h o £0.017 0.872 | 0.334 " 0.178 cd |
Sn | 7 +0.319 0.729 0,246 "t 0.067"} Mn
Pb r : .0. 045 0. 680 0.323 0243 2 HRRETEERS
He ~0.239 0.517 0. 123 ~0.428 Fig. 2 Dendrogram of the trace element concentrations
Cd -0. 126 0.073 0. 796 0. 050
Be 0.449  -0.024  0.758  -0.071 from the study area
Mn -0.097 0. 007 -0. 055 0.915
I 53 250 63 w > Hg. X b [ ZE A0 A 52T 04 8L it N 15 e 035 A
Ji %/ % 30.17 29.99  10.86 8.28 WD SIS BROR R A A R T AR S R R
BRUT%/% 30.17 60. 16 71.01 79.29

1) #id 0. 5 BInEART LA

5 0.021 ~0.136 mg-kg™', Cr /- F 0.18 ~0.29
mg-kg ™', Cu /v F 2.36 ~3.56 mg-kg™' . Hg /T
0.0006 ~ 0.0019 mg-kg™'. Ni 4~ F 0.3 ~3.92
mg-kg™' . Pb /T 0.04 ~0.25 mg-kg™' . Zn T
13.8 ~21.58 mg-kg ', EH&E As, Cd, Cr, Cu,
Hg. Ni, Pb, Zn 43%] 4 (0.07 £0.02) , (0.066 +
0.05), (0.21 £0.05), (3.01 £0.43), (0.001 1 =
0.0005) ., (1.37+£1.30) , (0.13 £0.08) Fi1(17.32
+2.87)mg-kg™", Zn > Cu >Ni > Cr>Pb > As > Cd

W kb e 7 MR EAS, A
14. 3% R Ph & B8R (1 ). i kB (%
4), BMAESE S EENES R N &b
94.9% | JEB KA FMESS, Cd, Pb, Hg AT R
BT HIK 75.8% | 61.5% F45. 5% , ¥ hrhas 5
SRIE, R Ni W REAAAE S B AR
2.2.2 FORXT LIEE SR LR
YEY) & 52 280 (plant uptake factor, PUF) A 4%
T b 2 W KOG 18 T 4 B 1) AR RE I A E AR
LM R AR R — i N E 4
JBEETREY AT EH R, FRESETE
AP RAEI S S R L
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EZBU R =N A P P G e e s AR g
(As, Cd, Cr, Cu, Hg, Ni, Pb, Zn) V- EE R
B R, 0.0126, 0.2383., 0.0035, 0.0384,
0.0022.0.0362, 0.001 9F10. 154 8, H & % fE
Cd>Zn>Cu>Ni>As>Cr>Hg>Pb. HH Cd &
BERESI A& Cu, Ni Al Cr 19 6.2 fi5, 6.4 f5F1
128. 1 . WESE.iE#fe J1f /MY Z Pb, Cu # Zn,
TIENAYIX 3 FhEE 4 Jm OMER ORI 4 1B
fie IRy e €™, Hob B M R R I E . BT
DL, HEESREUNRETS T, RORE R 2N
i FEAR A Cd i5YL.

2.3 LI X 0 R OK RS R G G
SRR P

2.3.1  HL T RLICHR A DX 3 R R XU
iy

TEFRFRE XS PEAN S50, PR BIRY SR |, DAER
2 ~4 B S I, FEAR WU B AR X
NN ESIRLERT- R | B g

W (% 8) RIAT T4 Hi k.

BRI PPN E5 R R, BEX R —JT R A [H]
TR RO KRS, B As Ab, HIEE SRR
09 ARG 34 R 28 - 1 B A XU > R 422 ik XURS: >
IR AR, , AT DL 28 - A A T IR R
U Y A, FEXEARRDTER 3 Rt i AR 2oE
RS, 8 FhEE B HQ 7E 3 A RAEIEEY /N T 1,
XS EE RAE S B — 4 R 5 By g B XU A
SR RIFEAR W R . A 4RI HQ A K
Z5, XA, 05 Cr>Pb > As >Ni > Cu > Hg >
Zn>Cd; BE)JE:Cr>Pb > As > Cu > Hg > Ni > Cd >
Zn; " 553#i:Pb > Cr > As > Hg > Ni > Cu > Zn > Cd.
XYL Cr Pb Al As ZAF5E X ERZ R HEh 219k
o

AR U AR G FR O - Bl > R Eh > BRIE,
EWII: GUR S Ch U N B WG U R 52 € AN e
UG TR R A X 1 e FE Bk T
BRHL. ) D i, HL e 2 09T Ak

WK 3 FhiETE SEOIEEORMI (R ) SR Mk [ 1) o
RT OIARBEEULEMRANEBERE 7 ‘ - &
T.:;B.le 7 Hazard quotient (HQ) and hazdrd.i‘iitliex (HI) for children and adults’ 'in tha ithree sampled towns i A
i iy ! ) S 7 & N
JIH ) o s i 3 e
' By % iy Y I 7] i FEE G Wik L

| e JFAERA 2.24F-01" 199K -1 L42E-01 / 1325E-01 # 1.12E-01 7. 95E =02
As 7 RElkEf 5.02E-04 /I 4. ;1?}3 ~04 3.19E -04 .£45E ~04" 3 97E-04 2. 828 - 04/
LTSN 4.83E-04' |1 4.31E-04 3.07E - 04 1.05E - 03 9. 32E - 04 6. 64E <04
7OVl Homa 3.34E-03.00  [1L03E-02 .2 13E-03  1.87E-03 5:77E -03 1.20E - 03
JCd T Rk 3.00E-047  OT27E 045 1.92E-04 2. 66F - 04 8.20F - 04 1. 70E - 04
e | E/TON 3.61E -05 1. 12E - 04 2.31E-05 7.82E -05 2.41E -04 5.00E -05
- F-HHEA 2. 42F -01 2.05E -01 2.24E -01 1.36E - 01 1. 15E -01 1.26F. - 01
Cr B A ik 2.18E -02 1.85E -02 2.02E -02 1. 93E - 02 1. 63E -02 1.78E - 02
LT N 7.85E - 04 6. 66E - 04 7.28E - 04 1. 70E - 03 1. 44F -03 1.58F - 03
F-HEA 2.36E - 02 2. 36E - 02 1. 52E - 02 1.32E -02 5.15E-03 8.51E-03
Cu B R A ik 5.31E-05 2.07E -05 3.42E-05 4.70E - 05 1.83E -05 3.02E -05

LTSN — — — — — —
F-HEBA 1. 98E - 02 1.25E -02 2.22E -02 L 11E -02 7.02E -03 24E - 02
Hg PR fi 6.35E - 04 4.03F - 04 7.11E -04 5. 62F - 04 3.56F - 04 6.29E - 04
LTI UN 2. 14E - 06 1.35E -06 2.39E - 06 4. 62E - 06 2.93E - 06 5.18E - 06
F-OEA 2.28E - 02 L 11E -02 1. 66E - 02 1.28E -02 6.21E -03 9.29F. - 03
Ni B A ik 1.28E -03 6. 24E - 04 9.32E-04 1.13E-03 5.52E-04 8.25E -04
/TN 5.47E - 04 2. 66E - 04 3.98E - 04 1. 18E - 03 5.76E - 04 8.61E - 04
F-HEA 2.41E -01 2. 16E -01 2.73E -01 1.35E -01 1.21E - 01 1.53E -01
Ph B R A 3.58E - 03 3.20E -03 4.05E - 03 3.16E - 03 2.83E - 03 3.58E -03
LTSN 6. 64E - 06 5.95E - 06 7.52E - 06 1.44E - 05 1.29E - 05 1.63E -05
F-HEA 4.50E - 03 4.31E -03 4.73E - 03 2.52E -03 2.41E -03 2.65E - 03
Zn BBk e fih 1.01E -05 9. 69E -06 1. 06E - 05 8.95F - 06 8.57E - 06 9.41E -06

BTN — — — — — —
HI 8. 11E -01 7. 08E -01 7.28E - 01 4. 66E - 01 3.99E -01 4. 18E -01
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Table 8 Cancer risk for each heavy metal and total cancer risk for adults and children in the three sampled towns
s JLEE A
WiH RERIER - — = ——
i) 35 H] 5y Bl 35 EIEA
F-OHA 1.31E -05 1.17E -05 8.30E - 06 9.39E -06 8.37E -06 5.96E - 06
As Je A fh 6.65E -08 5.93E -08 4.22F -08 1.67E -08 1.49E - 08 1.06E - 08
WP 2 A 8.19E - 09 7.31E =09 5.20E - 09 5.60E - 09 5.00E - 09 3.56E -09
F-IOHEA — — — — — —
cd F IR Ak — — — — — —
LRI TN 1.71E -10 5.29E - 10 1.09E - 10 1.17E - 10 3.62E - 10 7.49E - 11
F-OHA 4.72E -05 4.01E -05 4.37E -05 3.39E -05 2.88E -05 3.14E - 05
Cr He kA% fk 9.60E - 06 8. 15E - 06 8.90E - 06 2.41E - 06 2.04E -06 2.23E-06
WP I A 1.74E - 06 1.47E - 06 1.61E - 06 1. 19E - 06 1.01E - 06 1. 10E - 06
F-OHA — — — — — —
Ni 2 IR fi — — — — — —
LTSN 3.38E -09 1.65E - 09 2.46E -09 2.31E -09 1.13E -09 1.68E - 09
Risk 7.17E - 05 6.14E - 05 6.26E - 05 4.69E - 05 4.02E - 05 4.07E -05

BN PP AR R, A [ 6 Jm 9 B0 AU
HHRKRMZES, LIH Cr>As >Ni > Cd. XL Cr
%ﬁ%l:%%)ei‘i%qjigﬁ’ﬁﬁﬁ;?, IO AR R A

TR, '

EAE A B S AE A 3 Aﬂt#iﬂé‘fﬁﬂji?
107~ 107*, A FC 515 ) S0 8 KU i
:‘4[3'1]‘ A g’%%@%ﬂl&ﬂﬁ Rlsk {E y?df%%ﬁ
ﬁlﬁﬂm%%j} Feus > 7 S BRI, LR
e 2 KRR T BN A AR 0 KU .Jﬂi Foll
%%—nﬂﬁﬁﬁ@Eﬁﬂi&%i%@m?ﬁﬁlﬁﬂﬁﬁfﬁf

I TNER R B T AT

2302 M T BT 7 0 J8 510 K T e LG
w4

- B Y 4 TR L b AR K R,
BB ANMK, FEAE ARG B, DI X A A f
VS N, MR USEPA 2 8% K7 T 152 H 34
&, BB AR KA N 0. 25 kg-d ™", JLERGK
AN 0.15 kg-d ™', BHU5HL AL F b 0 5 X R
HHENNESREH HIEKFE-BY” R8T
(18 2l 078 XU AN B0 KU e 9 .

LR KR E SR As, Cd, Cr, Cu, Hg, Ni,
Pb., Zn X S RTLEE fet B XU PE R W1 As | Cr,
Cu, Ni &5 EFKESE XN EZE Y, Hiv
5 B L B 10 MR H, - I S A DX 1 300 1 A P ok Y
it IR AT B A B P 457 3 e i X ) i 4 et
FERE K R R RS, b S L 3 AR Y HQ
AR T 1, DB o A OR B A IR AR BT 2 1 ) it B
RS AN 2240, o7 o TR

ﬂ}%‘“

*9 Em'iiﬁﬁk)kfu)LEF*?%HL&E’JE&ZFHBA%EEIE&FNBA

i
Table 9 Non-cdrcinogenic risk and Ldrunogcnlc risk of"rloe intake

pathway for“adults and children in Guiyu Tov\:n

5E E N ._ﬁﬁ}\ o
JHQ | Risky, HQ Risk g, 0
As 21LE+400  7.92E-05 3.94E +00 - 1 48E £04
cd  SgiE-o01. 4 Y 1. 11E +00 N
Cr 633EL01 | 7,02E£05  1.I8E+00  1.48E 404
Cu 6,81E -01 | - L.27TE+00° “="— -
Hg A 32E - 02 “ - 6. 19E - 02—
Ni 6.20E - 01 — 1. 16E +00 —
Pb 3036E =01 — 6.27E -0l —
Zn 5.22E -01 —=%  9.75E-01 —
BB 5.53E+00 1.58E-04 1.03E+01 2.95E-04
&it
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