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Abstract: Selenium is an essential bioelement for human being. It is a safe and effective way to increase the
level of human selenium by selenium-enriched agricultural products. Selenium-enriched land resources are the
main selenium source for selenium-enriched agricultural products. However, the multi-purpose geochemical
surveys carried out nationwide in recent years have found that Cadmium, a heavy metal element, is usually
relatively high in selenium-enriched soils. Therefore, the study on the geochemical characteristics and
ecological risk status of Cadmium in selenium-enriched lands has an important guiding significance for the

development of selenium-enriched soils. In this paper, the geochemical characteristics and ecological risks of
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Cadmium in the surface soil of selenium-rich soil area of Chengde city in Hebei province were evaluated,

aimed at providing scientific basis for the development and utilization of selenium-rich land. The spatial

distribution characteristics and environmental grades of Cadmium in topsoil were studied. The water-soluble,

ion exchangeable, carbonates bound, humic acid bound, Fe-Mn oxides bound, tightly organic mater bound,

residual of Cadmium were extracted step by step. At the same time, the contents of Cadmium in apple and

corn were analyzed to understand their bioavailability. The results show that Cadmium is enriched in the

surface soil in the selenium-rich soil area of Chengde city, and significantly enriched in the new accumulation

soil, neutral coarse bone soil and paddy fields. In the study area, four piece of Cadmium lightly contaminated

soils are delineated in the high value areas of Cadmium in the surface soil. The order of the average content of

Cadmium in surface soil is water soluble < ion exchange < tightly organic mater bound < humic acid bound

< Fe-Mn oxides bound < carbonates bound < residual fraction. The carbonates bound component is high

and has potential environmental hazard. Cadmium in apple and corn is low. The ecological risk of Cadmium in

surface soil in the selenium-rich soil area of Chengde city is low. The development and utilization of selenium-

rich land in Chengde city is not affected by Cadmium in surface soil, temporarily.

Keywords: heavy metal; cadmium; geochemical characteristics; ecological risk; selenium-rich soil
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Fig.1 Geological map of the study area
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Fig.2 Sampling sites of soil samples
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Tablel Geochemical parameter of Cadmium in surface soil
viES Bo/ME/ (mg-kg ™) KA/ (mg-kg ™) HAFIME/ (mg-kg ™) HAE/ (mgekg™') IRER2ZE EREAH/ % EHEAK
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Table 2 Geochemical parameter of Cadmium in surface soil with different geological background and agrotype

e /ME/ (mgekg ™) KM/ (mg-kg ™) HARFEHM (mg-kg™") HMH/ (mg-kg™') FRER2ZE R R/ % FHERE
FAUES 0. 04 0.24 0.13 0.12 0. 04 32 1.56
[P N EE 0.07 0.27 0.15 0.13 0. 06 40 1.85
KAty 4 0.05 0.21 0.12 0.12 0. 04 30 1.55
LAk 0.03 0.22 0.12 0.12 0.04 29 1.47
Jii 3k 4 0.03 0.22 0.12 0.11 0. 04 30 1.44
fﬂﬁ zZ8ihd 0.05 0. 16 0.11 0.11 0.03 25 1.41
o KL 0. 06 0.18 0.12 0.13 0.05 39 1.53
A1 1L 41 0.02 0.20 0.12 0.11 0.05 44 1.44
WRIE K B A 0.05 0.22 0.13 0.13 0.05 38 1.61
WA 0.05 0.21 0.11 0.10 0.05 42 1.39
FRR 0.02 0.23 0.12 0.11 0. 04 34 1.46
-+ 0.02 0.24 0.12 0.11 0. 04 33 1.48
il 0. 04 0.17 0.10 0. 10 0.02 24 1.24
o Lk 4 0.02 0.23 0.12 0.11 0. 04 31 1.47
g WRE L 0. 04 0.23 0.13 0.12 0.03 27 1.58
KB AR+ 0.03 0.20 0.10 0.10 0.04 36 1.28
Bt 0.16 0.16 0.16 0.16 0.01 01 2.03
A 0. 07 0.35 0.16 0.13 0.08 49 2.00
o 4 0.05 0.21 0.12 0.12 0. 04 35 1.51
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Table 3 Geochemical parameter of Cadmium in surface soil with different type of land use

MR B/ME/ (mg-kg™') KM/ (mgekg™) FARFHME/ (mg-kg™') P/ (mg-kg™')  FRMEEE ERFH/2 EERHU
LS 0. 04 0.21 0.12 0.12 0.03 26 1. 46
K e 0. 04 0. 30 0.15 0.15 0.05 33 1.90
7K H 0.12 0.22 0.18 0.18 0.04 23 2.20
[72] 0.03 0.18 0.11 0.11 0.03 26 1.34
M 0. 04 0.23 0.12 0.12 0. 04 30 1.48
i 0.02 0.24 0.12 0.11 0. 04 33 1. 48
HeE 0.03 0.22 0.12 0.11 0. 04 32 1.45
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Fig.4 Geochemical contour map and soil environmental assessment of Cadmium in surface soil
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Table 4 Content of Cadmium in agricultural products

B2 R FHE e (m:_fg/,l)
1 NCI90160017  [5MhF & il g4t E <0.005
2 NCI90160018  [A#ETF & i & bt i <0.005
3 NC190160019  BEHNTF £ Wl i &5 A £ <0.005
4 NCI190160020  Bi#lT & W i & AT B <0.005
5 NCI90160016  [f#hF & il i &t IR <0.005
6  NC190150030 73 FHIFMIEREIKT FRFFIE  <0.005
7 NCI90150027  MA#ETF 2Tkt  FEAEL  <0.005
8  NC190150029 WE TG EN ERFFSE <0.005
9  NC190150032 KAWBERTPIER  FRFFE 0.007

10 NC190150028 HETHEMTFH O EXRFE <0005
11 NCI90150023 BT % i 74 FRAFFSL  <0.005
12 NCI90150026  fR#FFaiks bR  FEHRAFSL  <0.005
13 NC190150031 WEFHEE RN EKHE <0.005
14 NCI190150024 Py £ bk  EokKSE  <0.005
15 NC190150025 it FERKALAR FRKFSE <0005
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