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Assessment and partition threshold for heavy metals pollution in soil of facility farmland
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Agricultural Resources and Environment, Hebei Academy of Agriculture and Forestry Research, Shijiazhuang 050051, China; 5.College of
Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract: Intensive cultivation patterns of facility farmlands increase the accumulation of heavy metals in soils. The determination of
locally—adapted target and screening values of soil heavy metals is important for the sustainable production of facility farmland. Using the
soil samples from facility farmlands in Shijiazhuang, Hengshui, and Tangshan, the entropy weight method was adopted to comprehensively
evaluate the risk level of heavy metals pollution based on the pollution risk and ecological risk assessment of soil heavy metals. Then, the
partition threshold of facility soil heavy metals pollution was determined. The results showed that Cd, Cu, and Zn posed the highest risks in

facility farmland soil, with high—risk areas accounting for 40.57% of the land. The target values of the total and available states of Cd, Cu,
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Pb, and Zn in facility farmland soil in the study area were 0.12, 40.17, 19.23, and 116.03 mg- kg™ and 0.02, 4.19, 0.59, and 8.80 mg- kg™,
respectively; the screening values were 0.40, 90.27, 38.33, and 170.68 mg-kg'and 0.11, 11.77, 1.55, and 14.24 mg-kg™, respectively. The

method established in this study to estimate the partition threshold based on comprehensive evaluation results is simple and convenient.

Moreover, the determination of target values and screening values of the total and available state of heavy metals can provide multi—

directional guidance for the prevention of heavy metals pollution in facility farmland.

Keywords: facility farmland; heavy metal; comprehensive evaluation; target value; screening value
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Figure 1 Location of the study area and sampling sites
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Table 1 Criteria for the classification of pollution degree in three evaluation methods

FALIR P15 YeF8 4K Single pollution index

VRAE AR SIS R B Single index of the ecological risk

Hi EFHFE %L Geo—accumulation index

T H Ttlems 15 4FEF Degree of pollution 75 H Ttems 75 YRR Degree of pollution 75 H Ttems 75 YA BE Degree of pollution
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Table 2 Standardized assignment for each evaluation index
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Table 3 Background values of total heavy metals amount for soils

in study area (mg-kg™)
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Figure 2 Fitting model for total and available concentration of Cd, Cu,Pb and Zn
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Table 4 Proportion of points exceeding the

risk screening value(%)
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Cu 33.33 4.63 1.25 6.60
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Cr 0 <0.01 1.25 0.47
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Figure 3 Point distribution map of different pollution levels based on Pl
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Figure 4 Point distribution map of different pollution levels based on E,

BT UL EAET B LGN AR (S), 1<8<1.5, (32.55%)>7Zn(24.53%)>Cr(12.26%)>Ni(<0.01%) .
1.5<5<2.5,2.5<S<3 B 43 5 6 AR P L 75 G JRUR o FIRREACE AT 275 VR J5 AN ] 75 2 XU S5 2%
ZE LRI, Zn (Cu  Cd \Pb A = 75 YL KU X 40501 o5 T ) A AT A A1 6 i 7 o WF S DX P s it A -3 A
JAAY 32.08% .17.92% . 14.62% .0.94% , Cr 5 Ni ¥% A Cd.Cu 5 Zni5YhF, 2/ —FE S8 RI N ETE
1 TG Y RS A o 6 Fl T 2 A T e RUR X/ He Y XU 0 DX 38 7 R 40.57% . FE I, 3 Tt A%
M B AR AR N Cd (73.58%) >Pb (35.38%) >Cu FH 398 6 4 J V5 o AR B o B OR R LU > A 5 > 1l



WG 4 AR B R RS YA B I B 2233

Cu

Cd

Zn

A
A

AR

02550 100 km

BS5 BT L HARERTEAMSHE

Figure 5 Point distribution map of different pollution levels based on I,

O
.4‘_
@ 02550 100km

6 BREEA TN ARERTERATHE
Figure 6 Point distribution map of different pollution levels based on comprehensive evaluation by entropy weight method
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Table 5 Information entropy and weight of each evaluation method for different heavy metals pollution assessment
L & BV TUAYE Redundancy rate of information theory BTG AR Index weight/%

Elements Pl L. E, Pl I E,
Cd 0.44 0.94 0.76 20.40 43.93 35.67
Cu 2.25 1.35 0.65 52.92 31.76 15.31
Ni <0.01 <0.01 <0.01 33.33 33.33 33.33
Pb 1.18 0.43 0.03 71.89 26.06 2.05
Zn 1.97 1.11 <0.01 63.95 36.05 <0.01
Cr 0.31 0.67 <0.01 31.71 68.29 <0.01
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Table 6 Partition threshold of soil heavy metals remediation (mg-kg™)

Tt H Ttems Cd Cu Pb Zn
T FAR{E Target value 0.12 40.17 19.23 116.03
Total content 1%} Screening value 0.40 90.27 38.33 170.68
RS H FR{E Target value 0.02 4.19 0.59 8.80
Available concentration FFEEAH Screening value 0.11 11.77 1.55 14.24
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Table 7 Quality standard/safety threshold of total heavy metals

amount in neutral vegetable field soils(mg-kg™")

Cd Pb Cu Zn Lner:ﬁrjﬁi:}imes
0.3( pH<7.5) 50 100 250 [45]
0.4~0.5 90~160 — — [44]
0.29~0.40  59.26~124.26 — — [42]
— 105.5 — — [47]
— — 29.9~51.9  — [48]
— — — 213~332 [49]
— 31.55~47.48 — — [43]

0.40 38.33 90.27  170.68  AMFFT, k(A
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HIPEA 45 S 2 B Zn . Cu . Cd 1Y 155 75 44 KUK X 43 51
32.08% . 17.92% . 14.62%, 5 %L T M 5% X PN 8% il ¢
FH 380 Zn  Cu 75 52, o) i JRURS: DX iR A 3 4 8 A 940
B I5 5 T

(2) I FHAS ) XU 25 2 158 it A FH - 458 1 7 4 T i
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ik T M X B A e e R R ILER 5. (=
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