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SOURCES OF URBAN SOIL POLLUTANTS AND THEIR EFFECTS ON HUMAN 
HEALTH IN CHINA

Introduction
Urban soil is an important part of urban ecosystem, which plays an important role in ab-

sorbing and degrading heavy metals and organic pollutants, as well as purifying the atmosphere 
and water environment [1]. The settlement of gas and dust produced by petrochemical, metal-
lurgy, transportation and construction materials enterprises, the arbitrary discharge of industrial 
sewage and domestic sewage and the arbitrary piling of solid wastes bring many heavy metals 
into the soil, resulting in heavy metal pollution of urban soil.

Urban soil pollution mainly includes organic matter pollution, inorganic matter pollution, 
biological pollutants, and radioactive pollutants [2].

Research purpose
This article mainly from the urban soil pollution sources, soil heavy metal accumulation 

in vegetables analysis on human health.

Materials and methods
This paper summarized the formation of the current urban soil pollution source, the use of 

literature synthesis, the study of data analysis and integration, from vegetables contaminated sit-
uation may be absorbed by the body or deposition of metals, so it is concluded that the negative 
impact of urban soil pollution on human health and gives the corresponding countermeasures.

The accumulation of heavy metals in the environment in vegetables
The inorganic substances in urban pollution are mainly heavy metals, which are one of 

the pollutants that do great harm to human health. To the accumulation of soil heavy metals in 
vegetables, the so-called heavy metals generally refer to elements whose elemental density is 
greater than 5kg/m3. In terms of environmental pollution, heavy metals generally refer to metal 
elements or quasi-metal elements with biological toxicity, mainly including lead (Pb), cadmium 
(CD), zinc (Zn), copper (Cu), iron (Fe), cobalt (Co), nickel (Ni), manganese (H), chromium 
(Cr), aluminum (AI), arsenic (As), mercury (Hg) and other elements.

In recent years, urban construction land has been eroding the agricultural farmland around 
the towns. Heavy metals in air, atmospheric dust and dust can be absorbed into plants through 
roots and leaves. Zhang Huanhuan [3] studied the influence of heavy metals in atmospheric dust 
in Shanghai on leafy vegetables and soil and showed that the heavy metal content in vegetables 
was related to the degree of heavy metal pollution in the environment.

It can be seen from Table 1 that heavy metals Cd, Cr, Ni and Pb are detected in different 
types of vegetables. Among them, the single pollution index of Cd, Cr and Ni in vegetables 
were in good condition. Most vegetables are contaminated with heavy metal Pb. The single 
Pb pollution index of root, stem, solanaceous, melon and bulb vegetables were moderate, and 
the Pb pollution of stem vegetables was the most serious. The individual Pb pollution index of 
legumes was light pollution. Brassica and leafy vegetables are relatively light polluted by heavy 
metal Pb [4].
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Due to the different development degrees of urbanization and industrialization in differ-
ent cities and regions in China, the content of heavy metals in soil in different regions is also 
different.
Table 1 — Single factor index of heavy metals contaminated vegetables

Vegetables category
Pi

Cd Cr Ni Pb

Tuberous Roots 0.11 0.20 0.48 2.47

Canola 0.27 0.37 0.47 0.79

Stems 0.65 0.43 0.64 2.82

Bulbs 0.16 0.44 0.55 2.67

Solanaceous 0.06 0.16 0.49 2.21

Beans 0.08 0.28 0.62 1.29

Melons 0.04 0.09 0.41 2.44

Leaf vegetables 0.14 0.57 0.53 0.99

Table 2 — The contents and OSR of heavy metals in vegetables from different areas in China 
(mg/kg; Fresh weight) [4]

Area
Sample 

size

Cd Cr Ni Pb
Year

Mean OSR Mean OSR Mean OSR Mean OSR

Chongqing 244 0.018 2.9% 0.197 3.3% 0.314 8.6% 0.266 63.5% 2016-2017

Guizhou 
Province

107 0.042 1.87% — — — — 0.039 0.93% 2015

Beijing 269 0.007 0% 0.034 0% — — 0.033 0% 2012-2014

Tieling 175 0.102 1.14% — — — — 0.206 0.57% 2013-2015

Hangzhou 203 0.038 3.95% 0.125 6.71% — — 0.072 16.79% 2015

Guangzhou 116 0.029 31.25% 0.410 91.67% 0.110 8.33% 0.079 35.71% 2015

Shanxi 
Province

307 0.009 0.65% — — — — 0.032 1.95% 2015

Zhengzhou — 0.105 33.33% 0.013 41.67% — — 1.004 100% 2012

Note: “—” indicates that the heavy metal is not detected. OSR is the over standard rate.

According to the analysis of the geographical characteristics of China, the excess rate of 
heavy metal content in vegetables in Guangzhou and Zhengzhou is generally high. Vegetables 
in Guangzhou are mainly polluted by heavy metal Cr, which may be related to automobile 
exhaust and waste gas and wastewater discharged from industrial activities in Guangzhou in 
recent years. The main reason of excessive heavy metals in vegetables in Zhengzhou lies in the 
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use of water with high heavy metals content for irrigation. In Northeast China, most vegetables 
in winter and spring are greenhouse vegetables. To improve the yield and control pests and dis-
eases in the planting process, a variety of chemicals are often mixed, and drugs are used in the 
whole planting process with a high frequency, which greatly increases the heavy metal content 
in vegetables, such as Tieling.

Research Analysis
Various heavy metals deposited in vegetables will enter the human body through human 

diet, and thus participate in the circulation or accumulation in the human body, thus posing a 
threat to human health.

Harm of organic pollutants to human health. Organic pollutants in soil mainly include 
organic pesticides, petroleum hydrocarbons, plastic products, dyes, surfactants, plasticizers, 
and flame retardants. The harm to human health from pesticides in many cases involves acute 
exposure and acute poisoning [5].

Once PCBs enters the human body, it is difficult to be discharged from the body.  Which 
generally show subacute and chronic toxic effects, which can affect immune function, hormone 
metabolism, reproductive inheritance and so on.

Harm of inorganic pollutants to human health. Human consumption of food containing 
heavy metals will lead to the accumulation of heavy metals in the adipose tissue of the human 
body, affecting the central nervous system of the human body. In addition, the accumulation of 
heavy metals in the body’s circulatory system can disrupt the normal function of internal tissues 
[1]. According to the World Health Organization and other reports, excessive accumulation of 
heavy metals in the human body can induce lesions of cardiovascular, kidney, nerve, bone and 
other organs or even carcinogenesis.

Biological contaminants. The soil contains a certain number of pathogens, such as in-
testinal pathogens, intestinal parasites, Leptospira, tetanus bacilli, molds, and viruses, mainly 
from the unsterilized sewage of hospitals, untreated feces, garbage, domestic sewage, feedlots, 
and slaughterhouses. Infectious diseases due to highly pathogenic microorganisms remain a 
constant threat to human health.

Radioactive contaminants. Radionuclides in soil mainly come from the atmospheric de-
bris of nuclear explosions, nuclear industry, human mining and coal burning, agricultural chem-
icals, scientific research and medical institutions and other wastes. After the radiative material 
ENTERS the human body, it can cause internal irradiation damage, so that the victim is dizzy, 
fatigued, alopecia, leukocyte reduction or increase, and carcinogenesis [5].

Urban soil pollution control measures. Firstly, according to the actual situation of urban 
development, rationalize the distribution of land resources, improve the utilization rate of land 
resources, and reduce the pollution and waste of urban soil resources.

Secondly, in the process of urban development, cities can actively adjust the industrial 
layout, optimize the industrial structure, eliminate the industries with serious pollution and 
backward technology, vigorously develop high-tech industries, and form a green and low-car-
bon cycle development mode.

Thirdly, urban management departments and environmental protection departments 
should strengthen the control of pollution sources, strengthen the monitoring and treatment 
of factory pollutants; Improving the utilization of resources and wastes; Promoting unleaded 
gasoline; Implement measures to control the atmosphere environment, and separate the garbage 
with heavy metals and other polluting elements from the ordinary garbage. 

Finally, improve soil protection laws and regulations. In the aspect of ecological envi-
ronment protection, the active guidance of government departments and publicity of public 
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opinion are also indispensable. Improving the environmental awareness of the whole people is
more conducive to the sustainable development of ecological environment.

Conclusion
A city is a highly concentrated area of population density, and soil is the foundation of

urban development. Soil destruction and pollution will not only restrict the construction and
development of cities, but also pose a threat to human life. At present, soil pollution has become
one of the environmental pollution problems of global concern. Soil protection and remediation
work needs the joint support and cooperation of government departments and enterprises.
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