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Correlation between available Cd in the typical contaminated farmland soil and
Cd in rice seeds and its health risk in Jiangsu province

CUI Xiaodan, LIAO Qilin, REN Jinghua, FAN Jian, LIU Weijing, XU Hongting, ZHOU Qiang,
HUANG Shunsheng, WANG Ziyi, ZHU Baiwan

(Innovation Center for Ecological Monitoring & Restoration Project on Land (Arable), Ministry of Natural Resources, Geological
Survey of Jiangsu Province, Nanjing 210018, Jiangsu, China)

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

[Objective] This paper is aim to prove the health risk from the Cd pollution in typical cultivated soils in Jiangsu province, and
understand the main geochemical factors to control rice seeds uptake of Cd in soil, and provide scientific evidences to cure Cd
pollution. [Methods] 1330 sets of rice—soil samples were systematically collected in the studied areas, and Cd, Pb, Hg, As, Cr, Cu,
Zn, Se, Sb, TOC (Total Organic Carbon), pH, and CEC (Cation Exchange Capacity) in soil and Cd in rice seeds were determined by
advanced testing methods such as ICP-MS, etc, the available Cd in soil was determined by calcium chloride extraction, and
mastering the actual distribution data related to rice seeds Cd contents and elemental concentrations in soil. By the means of
calculating their geochemical parameters and comparing its difference, developing correlation analysis and R—type cluster analysis,
etc., and exploring main geochemical controlling factors to impact rice seeds uptake of Cd in soil, evaluating healthy risk in the local
Cd polluted farmland. [Results] The available Cd concentrations are 0.0018—1.44 mg/kg, their mean value is 0.265 mg/kg, and the
Cd concentrations are 0.13—-30.0 mg/kg with an average amount of 2.11 mg/kg in soil, and the rice seeds Cd contents are
0.0053—2.58 mg/kg with the mean amount of 0.478 mg/kg in the studied areas. The available Cd in soil is the most important factor
to control the rice seeds uptake of Cd, and the local Cd pollutants have spread to the food chain and human hairs in the farmland.
[Conclusions] (1) There are significant positive correlations between rice seeds Cd contents and the available Cd in soil, and its
correlated coefficient (r) is 0.54 without deleting anyone in the 1330 sets samples, if pH values being from 6.5 to 7.5 in soil, the
positive correlated relationship between rice seeds Cd contents and the available Cd in soil is best with correlated coefficient
maximum value of =0.86. In addition to the available Cd, the following geochemical factors as to Cd, TOC, CEC, and pH of soil are
also important to control rice seeds uptake of Cd, and there exist some significant or more significant positive correlation between
rice seeds Cd contents and Cd concentrations too, and similar significant or more significant negative correlation between rice seeds
Cd contents and pH, TOC and CEC in soil. In general, the factors order to impact rice seeds Cd absorption is the available
Cd>Cd>pH>TOC=CEC in soil; (2) As to pollution—free Cd farmland, the Cd carcinogenic health risk index (simplified CR value)
increased by more than 85 times, the average amount of Cd concentration in the human hair samples increased by 1.09 times because
of eating rice seeds with Cd over standard, and the Cd concentration of the soil solution was significantly increased higher in the
farmland distributive area contaminated by Cd. Meanwhile, the rice seeds Cd contents and its relative health risk evaluation are more
dependent on the soil effective Cd in those areas contaminated by Cd, it means that there are higher health risks or ecological security
risks in those local farmland Cd pollution areas; (3) There are too significant correlation or obvious antagonism in soil between the
available Cd and other geochemical factors such as Cd, pH, TOC, CEC and Se, and so on, which comprehensively regulate the Cd
absorption of rice seeds , but the available Cd in soil is the most main one; (4) The Cd pollution is generally slight, and its healthy
risk level is mainly mild from the cultivated land in Jiangsu province, if we can take appropriate restoration and treatment measures
(for example deep tillage, etc.) in order to reduce the Cd, especially effective Cd content in soil, reasonably increase soil organic
matter, improve soil pH, etc., block the migration of soil Cd to food chain and human bodies, the Cd polluted risk will completely be
controlled, and produce qualified rice seeds to meet the social needs at last.

Key words: contaminated farmland; available Cd in soil; Cd in rice seeds; correlation; health risk; Jiangsu; environmental geological
survey engineering

Highlights: Cd of rice seeds is mainly controlled by the available Cd in soil from the typical contaminated farmland, and its healthy

or eco-security risk can be accurately diagnosed by multiple correlation analyses and antagonism between Cd and other relative
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elements. A set of scientific proof or method can be provided to cure or control Cd pollution in the cultivated soil then.
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Fig.1 Sketch map of the farmland distribution in Jiangsu province
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(1) 43 pH<5.7. Cd HRLE =20% I}, + 3
AR Cd 5 Cd A REL r 155 0.94, HEniatt -
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(2) 24+ 3 Cd<<1.5 mg/kg i}, HIEA R Cd 5
pH A A 6 2R %% » —0.62, B + 44 % Cd Ml
pH 2 (B F77E 3 A ok

R 1 HREX 1330 ELF-BXER Cd SESESHSH ST

Table 1 Distribution parameters of Cd and relative elements in the 1330 samples of soil and rice

SH (N=1330) R fax
cd Zn Se HCd CABRE pH TOC CEC Cd BCF
/ME 0.13 49.6 0.15 0.0018 0.12 4.46 1.02 49.8 0.0053 0.005
BAE 30.0 1314 16.1 1.44 47.76 8.44 5.94 391 2.58 2.171
FHME 2.11 106 0.78 0.265 15.04 5.83 235 166 0.478 0.284
AR RE 1.16 1.04 1.09 1.00 0.69 0.15 0.25 0.29 1.08 0.96
vE: Cd. Zn. Se. HUCAEE A Nmg/kg, CAARE. TOCHAI NY%, CECHAIymmolkg, pH. BCFELEN.
K2 ETpHAEMNITESE K CAELHSH
Table 2 Distribution parameters of Cd in soil and rice seeds by pH classification
. +3% FeK
FE 2L = =
pH Cd A 3Cd Cdf 3% cd BCF
590 4.46~5.5 0.13~7.5 (1.65) 0.02~1.44 (0.41) 7.2~47.76 (24.48) 0.0053~2.58 (0.60) 0.018~2.171 (0.39)
520 5.5~6.5 0.15~14.7 (1.81) 0.0046~1.28 (0.19) 1.7~28.13 (10.03) 0.0073~2.43 (0.46) 0.009~1.642 (0.26)
99 6.5~7.5 0.19~20.0 (3.61)  0.0029~1.05 (0.116) 0.55~13.9 (2.95) 0.011~1.75 (0.32) 0.014~0.576 (0.103.)
121 7.5~8.44 0.21~30.0 (4.38)  0.0018~0.17 (0.021) 0.12~2.86 (0.57) 0.0086~0.73 (0.092) 0.005~0.12 (0.028)
1330 4.46~8.44  0.13~30.0 (2.11)  0.0018~1.44 (0.265)  0.12~47.76 (15.04) 0.0053~2.58 (0.478) 0.005~2.171 (0.284)

Ee T AR MBI EME . Cd. A RCAE B BA mg/kg, CAARMERAN%, pH. BCFLEHN.

®3 TEAWCd 5 Cd FRXRYxXLL

Table 3 Correlation coefficients of available Cd versus Cd and other parameters in soil

MK RE ()

RS P a0l BRCASCARRE HRCAS LipH A CdS ik G ACIS IS T achh fACdsse
590 4.46~5.5 0.91 0.36 -0.13 -0.17 -0.13 0.53
520 5.5~6.5 0.84 0.51 -0.28 -0.27 -0.22 0.70
99 6.5~7.5 0.89 0.38 -0.26 0.04 0.25 0.74
121 7.5~8.44 0.88 0.06 0.13 -0.13 -0.19 0.73
1330 4.46~8.44 0.32 0.61 —-0.49 -0.29 —-0.33 0.09
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300 350

TOC(c). CEC(d)#HIetEpras iR

Fig.2 Correlation between available Cd and Cd (a), pH (b), TOC (c¢) and CEC (d) in soil

(3) Y4 + 4% Cd=0.2~2.0 mg/kg. Se<0.8 mg/kg.
CEC=<250 mmol/kg i}, +-3EA % Cd 5 TOC fH
KZRH r N-0.54, R EHEAZL Cd A TOC Z [AIFF
T 25 A DG

(4)°4 + 3 Cd=0.2~2.5 mg/kg. Se<<0.8 mg/kg.
TOC<4% B}, +3EH % Cd 5 CEC HIFHIE 2% r
—0.64, 158 AR Cd 1 CEC Z[RIFFAE B2 Tk
P
MAKE S, AR Cd 5 Cd Z A5 TFA
Ky e, A% Cd 5 14 pH., TOC.
CEC 2 AR B LRI, (HixX —UIFE A 4%
PRI, H 4408 Cd. pH. TOC. CEC. Se %
FRAEVER . HA 14 Cd, pH. TOC, CEC, Se %A
TR TR L, 3 &L Cd 7] 4% Cd. pH.
TOC. CEC %5 T Z [l A ¢ R B r ML XHEA 2
KT 0.5, [P, V0 FRE SR A AH X B ™45, 1 2 451
AL R, PR X AR Cd 5
Cd 1EAHSG, 5 14 pH HAHOC, X A 5 aT AR A K
T 4516 (B S, 2017; JFIERAE 2020) )4
3.3 X Cd 5B Cd EHEXMNHT

e IR 3 Cd & 2R [FE R, ST BrfE K
Cd 5 AR Cd X RE(GR 4), K FEK

Cd 5 54 %0 Cd 1Y 1E AH 5G4 22 B 5 T R oK
Cd 514 Cd, Fk Cd 553 Cd IIAH I R 5L
rRAE N 0.55, %8s H B AE 13 Cd<0.9 mg/kg
FITETE R (R W42 Cd 15 YL LU F3RER) 5 Ak, Rk
Cd5 T3 Cdf A E 2 5 8 W 3 0F A C M
(1=0.3~0.5), Fik Cd 5 +3 pH, CEC Z 2 & B ¥
FAR K (=—0.5~0.3) .

55 T iR 1 pH A XK Cd 5+
AR Cd, +3E Cd R T Z MM SR B r Giit
S50, WA M YORBRGE pH JERER (A S 550
), UK Cd 5 - 8EH 3 Cd Z A7 7E B3 15
Kk (r=0.54); 24 %5/N pH {HAE fLVums Fdt 11432858
A, fEoK Cd 5 1 cd, fEk od 5 A %
Cd Z [0 K Z 1778 3% 1E M ek, Ho pH A F
6.5~7.5 [ IE AR SCPE Fe b, MG R B r 2 FF KT
0.8, FEK Cd 5 HHEARL Cd Z (A S PE B k2
9 TRPK Cd 5 13 Cd,

X 15 TOC #4702 5801, KR AK Cd 5+
AN CAEMEAR r BABKERM. 4
TOC>2% A, fE K Cd 5 +HEA L Cd Z [0 1778 i
FIEM M (720.55), AIA] TOC 43 X Ge it 5185 i
T, fk Cd 5 AR Cd B IEF SRR o T
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4 ET 1 Cd HEHTBK Cd 5TEAY Cd EHEXRH ST
Table 4 Statistics of correlation coefficients of Cd in rice versus available Cd or other geochemical index according to Cd
contents classification in soil

HKRE )

FE S EL +:#ECd/(mg/kg) fakcds EKCcds fEkeds fEkcds fakcds fEkeds
T RCd +HEcd CAB % +3pH LA B FHES T A2 e it
372 0.13~0.9 0.55 0.49 0.47 -0.38 -0.28 -0.31
430 0.9~2.0 0.35 0.23 0.30 -0.34 -0.20 -0.35
528 2.0~30.0 0.42 -0.02 0.39 -0.49 -0.28 -0.31
1330 0.13~30.0 0.54 0.25 0.26 -0.28 -0.24 -0.24

®5 T pH S EIFEXK Cd 5LEFRY Cd FHEXRB ST
Table 5 Statistics of correlation coefficients of Cd in rice versus available Cd or other geochemical index in soil according to
pH classification

MRFEH )

"
FREL P S T ACd RS THCd SRCAGCAfAUE KCah LiipH SRCd5 LI RCASHIE 7o
590 4.46~5.5 0.59 0.48 -0.05 0.18 -0.21 -0.15
520 5.5~6.5 0.63 0.51 0.39 -0.18 -0.22 -0.17
99 6.5~7.5 0.86 0.84 0.21 -0.15 0.02 0.19
121 7.5~8.44 0.74 0.68 —0.10 —0.02 0.15 0.01
1330 4.46~8.44 0.54 0.25 0.26 —-0.28 -0.24 -0.24

K Cd 5+ Cd. AH CEC KRG it iy 4h iR,
th—F R Rk Cd 5 HHEA 8 Cd B IEA S kR
THRIAK Cd 513 Cd. FIrA Rk Cd 5 L8R
B Cd ZAHRZRE0.5 BERHFATIHE (R 6), XTI
SAHTAT R Rk Cd 5 AR Cd AR S i
i TAEK Cd 5 HHE Cd, FHIFEK Cd oy 22
PR T 3R Cd. 13 Cd Z 4k, il G 145
pH. TOC. CEC %, L ARFIEF LRG3 bl
FHXTRE K Cd W B 52 et A — B, 46 R 2400 Bl
T, Rk Cd 5 EHEA % Cd IIEM et 4, HA
KRB r BRTRK Cd[H L3 cd i9{E, (5 3%
pH<5.5 Z—/~H¢ i, BeAT 1A 3 Cd-Fik Cd 1
IEAHSEPEZE S F 4 Cd-REoKk CA(E 3), A& A&
FEr R 043, JFEAHEFREL R 0.53, FLXT R 4
B Cd 5 Cd BHHKERE 5 0.9,

BEAR, FH AR AR i AE oK Cd, 3
A %L Cd, Cd. Pb, Hg. As. Cr, Cu, Zn. Sb, pH,
TOC. CEC % 13 I F i f1infEfk R B R K 7
Br, G5 R AR 3 Cd V5 YL TE T (3%
Cd>0.3 mg/kg), FEKk Cd 5 +4EFH % Cd. As, Pb,
Sb. Hg. Cd 43 [a] — g fE (K 4), HFEK Cd 5+
B2 Cd BRI = TRK Cd Fl 3% Cd; 78
Bt 13 Cd TCT5 YL IE T (£ Cd<0.3 mg/kg),
Feik cd 5 34 % Cd. Cd, TOC 43 M [a] — G B
(& 5), HAFRK Cd 5 E3EA 3 Cd By R &R T

FEK Cd 14 Cd. R RIS Hraf R0, 78k
M B CA 159 TE LT, PEM ARG K Cd MO % B
TR EHEA R Cd, MERHBATETE Cd 15 51 L
T, R4 Cd F 54530 Cd WEMFK Cd Ik
AR HEBUS BEARSCR

iR R AR SHT SHTAR Y JC R A S S 4
T MR B, ARG K Cd WIS R85 T T
AR Cd. 13 Cd. pH 41, HAAR OC 1 135
IREE 4 TOC ., CEC 25t ] DL & FERRIK ) S g
ER, JTR Z M Pi/EH (] 58 1Y Se. Zn.
Hg. Pb ) W EANFZMMHA R Fobt R AIRIS)
Mrab R m, #h P Cd 5y . PEMREK Cd B

x6 WKCIELTEEN Cd EREEHXNYE (>05) 1
BEREH
Table 6 Significant positive correlated (r>0.5) conditions
between Cd in rice and available Cd or other index in soil

HREH

FKCdS ALl

EkCdy  fEKCdE N N W e A
D e THCH s
HXE e
0.54 0.25 0.26 0.32 To A
0.55 0.49 0.47 0.72  13%Cd<0.9 mg/kg
0.63 0.51 0.39 0.84 pH=5.5~6.5
0.86 0.84 0.21 0.89 pH=6.5~7.5
0.74 0.68 -0.10 0.88 pH>7.5
0.56 0.26 0.31 0.31 TOC=2%~3%
0.55 0.41 0.20 0.57 TOC>3%
0.52 0.54 -0.01 0.75  CEC<130 mmol/kg
0.65 0.48 0.21 0.74  CEC<200 mmol/kg
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M@ Wkca Lmca U] m Tikod- |4 Hed
5 s P0SIN-S6S ) . r—0.43 X—365
2 Z . -
£ 2.0 2 201 RO R
) * E L
e : « .y .
i 1.0 §§ 1.0 : .
= s = s : .
Ot 2.0 30 40 50 64 7.0 80 0% o2 o4 0% ] [)!;4’. .1 .'[; 17 14 16
FHECAE H/(mg/kg) LA M Cd & /(mg/kg)
3 pH<5.5 MRt H3Erh Rk Cd 5 14 Cd(a) . AL C(b) AT
Fig.3 Correlation between Cd in rice and Cd (a), available Cd (b) in the acid soil (pH<5.5)
10 08 06 04 02 00 02 04 (USEPA, 1989; Z=4k1°4%, 2013; £ 3&45, 2014; i
*;;tg  — GREE 2020), X b IRAH EH X B T IE—FE K Cd 154
b E_I_ JIT 77 e 1 A A BRE XU B T B 20 PP A L S i
sb Cd 15 X (3 Cd>0.3 mg/kg) SHFHE Cd Toi5 4
Hg . N
cd X (+3 Cd<0.3 mg/kg), Giit T H 48 Cd B fd
o HEXUS FE 4 (CR) MR (3 7). kb Cd TE¥5 e
& X f) CR {EAS IR K 8.61x107°~12.7x107°, e {H H (#%
PH KAE /F /NME ) g 1.48, T H CRZ(E AL Ky 1.02x
CEC

Kl 4 J5RHHATK Cd M HHEA R Cd % R BUERIEMHrai R
Fig.4 Dendrogram of heavy metal elements and
physicochemical parameters in polluted agricultural soils

0.8 0.6 0.4 0.2

g

1.0
TOC
Hg
Cu
Pb
Sb
As
Cr

& kcd i
CEC !

Hzcd

cd

pH '
/n

& 5 IS5 YRt iAg K Cd A HEEA R Cd 4 R BRI
EAT

Fig.5 Dendrogram of heavy metal elements and
physicochemical parameters in unpolluted agricultural soils

B 2 AR A AL Cd, Xt R e S Cd X
PEMBEHL Cd V5 e AR 25 KU HA A Al AR i) 2 22
3.4 FEXK-11E Cd Tt iR XU A 20

iz ] USEPA 7 19 it B XU PEAG B8, 52
HECE P 25 0L Ml DX 4 At R XU T A A0k

107, J& T Jo 55 K B0 WU 1 vl 422 22 3 s #F stb
Cd 153X 1) CR AW B A =, 488K T 107, CR{H
AR R 1.75%1074<10.7x10*, B AH L (B K AE /)
)R 6.11, CR ¥J{HiAF| 8.83x107*, J& TAA7EE K
Fom K RTE B . M TS R IX S, Bi Cd 75
e X 4 CR H{H M 1.02x107° 14 K 3] 8.83x1074, 44
T KT 85 fiF, CRRAE LA 1.48 LT3 6.11, F5 7%
HEHb Cd 75 e b DX A S50 fit B XU B 8w =7, i R
+ 3 Cd V5 Y T B 4 24 b ok — a2 Y B0 fdE RR
8

ANETR G EEE A T Cd SFESEELE
Yy ik 52 M) N\ AR i B 17%) 7 22 48 B ( Trojanowski et al.,
2010; fifl { 4% %, 2020) . % 8% T ik fF K
Cd #H5 (R K Cd>0.2 mg/kg) Hb X FI K Cd 1EH
(FEk Cd<<0.2 mg/kg) # X A & Ff i Cd S ot
Rk g . RES S5 SEEIAK ON
T 40), (HISZREF H S & it Cd AR KR A
B2k kv Cd & 2 W] W i T OB AT, BAR X
NBEL R Cd 5 0.134 mg/kg, 1EH X AREL &
Cd ¥ 8 B A7 0.064 mg/kg, — & AH2 2.09 %5, 1M
Ni. Cr. Cu. Zn, Mo 0% BN A FAAERDK AR
[, I ATE ROK Cd IE# X 5 1R X 2 e i A7

=2
2
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L&A FES Niy Cr. Cu, Zn. Mo &S HEB T —.
VLA BE L Cd V5 42 X+ 38 —Fg K o BT AR 1 4
Cd &M B, X 5 ik Cd 155 XAy E
a7 ek B XU B S A oo PO 2580 o
3.5 BXEEITiE

Cd 7 KR NRZ M 1) 50 A0 5B 2 1%
TFL2ERNER, 2 Y EE T+ e E N —
KT HVE 4 Cd & 4ok AEWa bk fd R
ARG A, SRR Cd V5% | PR A R AR I o
FLAERRE Y DG . K I BIFIY ZE 0 O ZAIE 52, 3
Cd BFEK Cd By FEY Ok IR (BA MAE, 2015; Hu
et al., 2016; ¥ FBI4E, 2020; RAEHAE 2020), 14
HE CA AR 1 Cd 1 ST RE 1 bR &, X RS
K Cd s oy . Z5G IR TR BT B AR
R H EEEFORE, AR Cd XRPK Cd 52
M) ZARBAE 34 — & R A Cd SRk
Cd M IEAH SCPETE T A 38 b BR b2 PR 7 v 2 f
1, A (1330 £) 2 540 S 810 T A 2L
Cd 5FPK Cd MAHCRE r #ERT 0.5; ZJ2AERF
I Cd 15 YL e, R BRIl RAE s HAg
K Cd B B T - 34 30 Cd; — 2 45 i Rg oK
Cd Wiy 23R 7 B Z 8 . AFEFEFZEE
SEA TS PUE YL E TREK Cd A 148 cd. AL
Cd. pH %5 N+ Z [0 £F 76 1 25 AH O (1r>0.5) #B &
B AR, MEAREK Cd M H3EA R Cd Z B 777E i
R O 0 SRR R B o TE AN I (R AR S TR T
).

145 pH. TOC. CEC XK Cd Ay —E

xR 7 HEXMX TIE Cd BUERBRRNKRESSITER
Table 7 Carcinogenic health risk index of soil Cd in some
related areas

CR (BUEi¥0

HhIX 433

n AL Bl
HHhCd o5 Y X 8.61x107°~12.7x107° 1.02x107°
HhCdis YeHh X 1.75%107%~10.7x10"* 8.83x107*

. ERRE ST, RSk Cd 5 13 pH, TOC.
CEC Z [H] Z 2 8 R (42) & & i AH M, DL 4%
pH 5FK Cd Wy S AHDCE S S B I o - 8 &K
Cd 5 pH. TOC, CEC 2 [a]th £7 7€ A1 .l £ % 5
Wi, 7€ -3 TOC 5 CEC. TOC 5 pH, pH 45 CEC
2 (B AT RE H B A 3 I A O A 0, LA OC R %K
r 35 i T35 0.58, 33X [ HEE S 1 A A E i 4 v
HE TOC B ¥a Bk Cd 75 e 1Y XF 5 (o SC i 45,
2014; Filipovi¢ et al., 2018; 5K =24, 2020) HA —&E
AL AT, B8 3 TOC T [w) Bt 9 70 =k ik 3 - g
pH. CEC %5 ¥R 5 K 7, i 6 #0 il A5 oK W2 e 1 4
Cd. XFHEAK Cd W I Z5-5 52 M g PR HE e 2 A «
+3EA% Cd>Cd>pH>TOC~CEC.

JryEB A H 145 Cd V5 % (S0 e R4 ) - R B
K Cd AR BRI, X A BRI 7= A T — 2 1 R
B AHECHEHL Cd ToT5 YL IX, 15 5L X 3 Cd B0
BB F6 280 CR 2/ T 8515 &, 24 ANBEL &
Cd B3 T 1.09 £, A UFEHE B 15 4 XKk +
SRR (K100 K ) Cd H4 s i f 2% (R B
S, 2018) o PRIM JRy b =498 Cd AN i ARk R
i Cd 55y, b Cd V594K FAmBRYE, Cd AE T 1%
A, S EP L 5 Cd B AR K SRR i I
1M L Cd AR, 5 28 i B W BE I fa B S oo )
R (k& Cd & il =55 ) o X LLHR A Bt By
FEREHL Cd V5 Y40 TR Ry T Sk,

AR IAE N BB Cd V5L B 2 —FhER
B aR AN F, FERIESERK Cd s 54
HER A sk & Cd S st B3, AR Cd HiAs
FEF I IR, HEAN CdHFERS. &
5 pH 2 TRRYESA BRIRR, NRFES Cd 3T
MKW CdlBir ORA L, HIEAR Cd 5%
L T=ASRZS oW 25 NS B NN N e T O
LR Cd V5 Gy #k b 47 22 iR 3. R
Cd 75 Yk b 0 A5 285 AU, B R UM R A9 B 9 17 o

* 8 HXMRXALFER Cd FHRLER (ng/g)

Table 8 Testing results of heavy metals content in human hair samples in the related area (ng/g)

Hb[X JTLERSETX cd Cr Cu Zn Mo
FakCdIEH HEEE 0.005~0.624 0.13~0.88 0.19~0.87 2.3~39 43~201 0.01~0.17
(N=37) HABMAE 0.064 0.35 0.45 10.8 136 0.08
TaAKCAE R R 0.012~0.668 0.15~0.76 0.11~0.97 1.7~45 55~197 0.02~0.16
(N=24) HARBAE 0.134 0.38 0.51 8.8 148 0.09

*: NERSSGTIREAR SR .
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e, BRI 3 cd SR L HE L
AR Cd B i, 38 A B TR R 5 A S A Al
WAE R, IFE B M2 A PR &, P 158
Cd mF TR, Hk, 25 ik LR, GRS
B2 18 pH, 38 it fin il = ke A ki R £
S, [RIE RRARRE K G Cd G Pk, XF PRI Cd B
2R BB (k. H R K S5) B9 IX 38, 22 & st
FELWT Cd 75 G 1 i 4 BLs 4, B Ok Cd 815 A
JEVS NN
4 45 B

(D) BF58 X+ 5EH % Cd & & 4 0.0018~1.44
mg/kg, ¥ 0.265 mg/kg( F AL E5HE B L ), £ 3
Cd &4 0.13~30.0 mg/kg, ¥4 2.11 mg/kg, 3%
Cd A 3L JE A 0.12%~47.76%, Y {EH 15.04%, F& K
Cd &4 0.0053~2.58 mg/kg, YI{H 0.478 mg/kg.

(2)FK Cd 5 AR Cd MIEAH M+ 8
AT ITREA (N=1330) Fr 5 2] i fek Cd [H] +
B & Cd A O R R =054, X4 - HE pH AL T
6.5~7.5 I}, FEoK Cd [m] 3 HEA 2L Cd 1Y IEAH DG B
I, HAHSC R B =086, [ 1A &% Cd 4k, H 1%
Cd. TOC. CEC, pH %5 2R AE K Cd i HE 2
F, Rk Cd 7] 1458 Cd 2 2 3 sl i 35 1E A ¢
P, [7] +3% pH. TOC., CEC £ 5 i a4 3% 71 A
Kb, XIRK Cd L5422 ST HET J: L3 3L
Cd>Cd>pH>TOC~CEC,,

(3) JRyih ki Cd V5 4 B 4= A —E I A A5 Bl
ft B XU, S B 75 e IX Cd 20 1t B XU $i8 %k
CREMK T 85145 %, B Cd@BInRIKM N KR
i Cd BEEEGIN T 1.09 %, T HEiA i B K -+ <A
AK)Cd HeFEIA i i . R BUIRIS/ T4 SRR I
15 YL AR OR Cd R A= 285 AU 22 B8 it 2 T 4t
THEA R Cd.

(4) + A% Cd 7] -3 Cd. pH. TOC. CEC,
Se S5 H 3K Ab 27 PR - 22 (A7 A b 38 AH DG PR Bl SR 2%
A PUIE T, 286 R K Cd Wi, VL7538 Hb
Cd 75 4« SRR, R IR JRiHl Cd 15 G KU 55 9
DR F . AR A B R Cd V5 Y e HAE
TSGR, SREUAHE 8 5 16 PR it (Gl B2 TR
HEEE) AR BE R 133 Cd 83k Cd & &, & B
- gEa P S 3 pH 4%, 584 AT LABH W+

B Cd [ BWEEIT RS, I A SRR, T A&
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