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Research Progress and Prospects of Human Health Risk Assessment of Heavy
Metal Pollution in Farmland Soils of China
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Abstract: Heavy metal contamination of agricultural soils poses a great threat to food safety and human health. Heavy metals
enter the human body mainly through exposure pathways such as direct ingestion of soil, inhalation of soil particles, dermal
exposure and food chain ingestion, with direct ingestion of heavy metal-contaminated soil and eating agricultural products being
the main exposure route. Human health risk assessment plays an important role in the classification of agricultural soil quality
categories and environmental risk management. Therefore, this paper reviews the development of human health risk assessment

of heavy metal contamination in agricultural soils in China, introduces the basic process and assessment techniques of human
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health risk assessment, and discusses the main factors affecting the accuracy of human health risk assessment and the
optimization measures. The research indicates that in the health risk assessment of heavy metals in farmland soil, the coupled
pollution source identification technology should be strengthened while the exposure route of food consumption needs more
attention. Also, the exposure parameters of different sensitive receptors should be accurately identified, and the exposure
parameters of localized sensitive receptors, and the bioavailability of heavy metals should be included to improve the accuracy of
health risk assessment of heavy metals in farmland soil. In the future, the health risk assessment of heavy metals in farmland soil
can be deepened from many aspects, such as strengthening technical methods to deal with the uncertainty of the health risk
assessment process and considering the exposure pathways of various diets. This will help with establishing localized heavy metal

toxicity standard data to promote the development of the theory and technology of human health risk assessment of heavy metals

in agricultural soils of China.

Key words: Farmland soil; Soil heavy metal pollution; Health risk assessment; Environmental risk management
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Table 1 The meaning of the values of each parameter in the exposure assessment and their reference values!”!

. 22 B Value
i HpL :
JLE A
Parameter Unit
Children Adult
- HERURL B % Ingestion rate ( IRy, ) mg-d™ 200 100
+ ORI A 34 58 Inhalation rate ( IR ) m*d' 7.5 145
T FRI Exposure frequency ( EF ) day-a™ 350 350
# 7% Exposure duration ( ED ) a 6 24
B Wk R 7% 11 A Exposed skin area ( SA) cm’ 2448 5075
K R ZH B 22 28 Skin adherence factor ( AF) mg-m >d” 0.2 0.07
Bz 2 Y IRl T+ Dermal absorption factor ( ABS) — 0.001
Uk Y BE L P F Particle emission factor ( PEF ) m’ kg 1.36x10°
U . 70x365
S-¥4 Z& #2 F ] Average exposure time ( AT ) d
JEEUE . EDx365
F-HRE Average bodyweight ( BW ) kg 15.9 56.8
e —"F£/RTLHANI. Note: “—’indicates no unit.

%2 SZARKEEZRZ (RIS W/\MELEMNSEZTE (RfA) MPEFF (SFp) & 10

Table 2 Reference dose (Rfd) and slope factor (SF) for eight heavy metals of Intergrated Risk Information System ( IRIS) ¥ 1%

B Rfd/ (mgkg'-d") SF/ (mg'kg'd') !
TLE

ZHA F kA i 2T PN Z A B kA iy P12 1 A

Element

Ingestion Dermal contact Inhalation Ingestion Dermal contact Inhalation
i Cd 1.00x107° 1.00x107° 1.00x107° 6.10 — 6.30
# Cr 3.00x107 6.00x107° 2.86x10°° 5.00x10™" — 42.00
fifl As 3.00x10™* 1.23x107* — 1.50 3.66 15.00
4% Pb 3.50x107 5.25x107 — 8.50x107 — —
#i Cu 4.00x107? 1.20x107> — — — —
¥ Zn 3.00x10™! 6.00x107 — — — —
2 Ni 2.00x107? 5.40x107 9.00x107° — — 8.40x10"
7% Hg 3.00x107 2.10x10°° 8.57x107° — — —
. “—FIRLIZSH . Note: “—7indicates that this parameter is not available.
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R A =52 R B R EIRA, mMa ARM
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