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Abstract.In order to further understand the impact of industrial mining on the environment, this study
conducted environmental monitoring on the radionuclide thorium content in a water body in an industrial
mining area in Gansu Province, aiming to fully understand the occurrence of radioactive map elements in
the area and its impact on the local. The specific impact caused by the ecological environment. The results
of this paper are as follows: In the water environment surveyed this time, surface water has the highest
content of radioactive thorium at 0.2μg/L, and the lowest concentration of radioactive thorium in
groundwater, with an average concentration of 0.04 μg/L. And with the depth of surface water sampling,
there is a negative correlation between the content of thorium in the water. This research content can
provide sufficient reference materials for the occurrence of thorium in the water in industrial mining areas,
and is of great significance to the related research on radioactive elements in the water.

1 Introduction
At this stage, the shortage of human resources has
seriously affected the further development of society.
For this reason, the country has actively launched the
mining of my country's mineral resources in order to
further expand energy reserves and improve my
country's comprehensive competitiveness[1]. The scale
of industrial mining in my country is expanding. Take
Gansu Province as an example. There are nearly 4,000
mining areas in Gansu Province, among which there are
134 large-scale mining areas[2]. The development of
industrial mining not only greatly promoted local
construction, but also brought huge economic benefits.
However, the environmental problems caused by
industrial mining are also worthy of our attention.
Studies have shown that industrial mining will have a
huge impact on water bodies, soil and air, and pose a
serious threat to human life and health[3]. In the process
of mineral development, the mining of rare earth ore
resources has gradually received extensive attention
from researchers. In the process of mining, the
accompanying element of rare earth elements, namely
thorium, has gradually attracted attention. Studies have
shown that rare earth elements and thorium elements will
enter the water body during the mining process, and then
a

enter the ecosystem through material circulation, posing
a serious threat to the natural ecosystem environment[4].
With the advancement of technology and the
improvement of people's ecological awareness,
environmental monitoring has gradually attracted the
attention of the whole society. Environmental
monitoring is of great significance in environmental
protection in our country, especially in the research and
analysis of environmental pollution problems caused by
industrial mining. Environmental monitoring can
systematically and comprehensively monitor the
environment around the area. There is also a
comprehensive
understanding
of
thequality[5].Inmonitoring,environmental monitoring is
a monitoring method that can evaluate the radioactive
substances released into the environment by surrounding
facilities, monitor and evaluate its long-term trends, and
find problems and improve them in time[6]. Especially
in the context of the rapid development of my country's
nuclear energy industry, it is of great significance. Many
researchers have series of environmental monitoring
work on radioactive elements such as thorium in the
environment and obtained sufficient and reliable
environmental data. Zhu Lietal[7].studied thorium and
other radioactive elements in a uranium mine, and the
results showed that rainfall factors can directly affect the
release of thorium. Zhang Bin[8] showed that although
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uranium waste rock piled in the open air along the valley
will have certain impact on the environment, the thorium
element in it has little impact on the surrounding
environment.
Based on the actual situation during environmental
monitoring, this study took an industrial mining area in
Gansu Province as the research area, and investigated the
radionuclide thorium content in the surface water,
drinking water and groundwater environment of the
industrial mining area by spectrophotometry. Based on
the corresponding analysis results, the environmental
and ecological pollution caused by the radionuclide
thorium was evaluated.

2.1 The properties of the radionuclide thorium
Thorium is a kind of radioactive metal element with
active chemical properties. It is a potential nuclear fuel,
and it has very considerable application prospects in the
research and development of energy materials in the
future. The production of thorium is abundant in my
country, but in the past, due to technical limitations and
research limitations, thorium ore has been ignored by the
public. With the development of technology and the
deepening of research, the role of thorium is gradually
being noticed and valued by the public. In recent years,
nuclear energy system projects centered on thorium have
been launched one after another. Thorium is widely used
in molten salt heat storage, high-temperature hydrogen
production, etc., and is closely integrated with wind
power, photovoltaic industry, and coal chemical industry
to achieve green industry development from the supply
side.
As a radioactive element, the harm of thorium to the
human body is also not small. Thorium is a natural
radioactive substance, which can emit three kinds of rays:
α , β ,and γ . Long-term exposure can cause genetic
mutations in humans and endanger health. Studies have
shown that dogs inhaled 76 mg of thorium nitrate and
m3 for a short period of time and have symptoms of
vomiting and coughing.
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The detection method of thorium element selected in this
study is the analysis and detection method of surface
water, groundwater and the thorium element in the cited
water specified by the national standard, mainly using
spectrophotometry for detection. The detection steps are
as follows: Firstly, the water sample is added to the
magnesium carrier and sodium hydroxide to form a coprecipitation of thorium and magnesium hydroxide
products. Secondly, concentrated nitric acid is used to
dissolve the co-precipitate, and the dissolved solution is
passed through the trialkylphosphine oxide extraction
resin to extract the chromatography layer on the selective
adsorption column. Then use oxalic acid-hydrochloric
acid solution to dissolve thorium. In the oxalic acidhydrochloric acid medium, thorium will form a red
complex with azodipine III, and then the absorbance is
measured at 660 nm in a spectrophotometer.

The sampling points for this study mainly selected
surface water, drinking water and groundwater in the
industrial mining area, and samples were taken in May.
The surface water is taken from the river near the
industrial zone. Drinking water is taken from nearby
residents ’ tap water pipes and water in reservoirs,
while groundwater is taken from villagers drinking
groundwater. The specific sampling points are shown in
the following table:

3 Results and discussion

Table 1. Overview of sampling point distribution.
number of sampling
points

drinking water

6

2.3 The detection and analysis method of
thorium element

2.2 Water sampling method

sampling location

river

The sampling method of this study strictly follows
the relevant national regulations. All sampling personnel
must undergo relevant training before sampling, and a
sampling plan and sampling route must be fully
developed before sampling. Sampling equipment and
transportation communication tools, and the safety of
sampling equipment and personnel should be ensured
during sampling. When sampling, the water harvester is
made of plexiglass, and the water storage device is a
plastic bucket made of polyethylene.
The following points should be paid attention to
when collecting surface water: (1) The sampling should
be carried out from top to bottom when the stratified
sampling method is adopted to avoid mixing of different
levels of water bodies and affecting the sampling effect.
(2) When sampling, the sampler should be rinsed 3 times
with the sampling water, and then the sampling work
should be carried out. Pay attention to the following
points when sampling groundwater and drinking
water.:(1) When taking water from water pipes and wells,
the water pipes and wells commonly used by residents
should be selected. (2) When using water pipes for
sampling, water should be discharged first, so that the
residual water in the water pipe can flow out before
sampling. (3) When using a pump to pump water, the
amount of water released in time can be sampled after 3
times the sampling volume.

2 Method

sampling type

surface water

3.1 Existing status of radionuclide thorium in
the water in the study area

sampling time
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(1) Existing status of the radionuclide thorium in surface
water
There are a total of 6 main sampling points in the
surface water sampling points, and the stratified
sampling is carried out every 15 cm within the 6
sampling points. The main sampling points are river
water systems. The main sampling results are shown in
the figure below: As can be seen from the figure,
sampling from No. 1 to No. 6 The concentrations of the
radionuclide thorium in the surface water samples of the
rivers in the point were 0.16μg/L, 0.27μg/L, 0.19μg/L,
0.21 μ g/L, 0.20 μ g/L and 0.17 μ g/L, respectively.
Among them, the highest content of thorium is the
sampling point No. 2 with a concentration of 0.27 μg/L,
and the lowest content is the sampling point No. 1 with a
concentration of 0.16 μ g/L. The results of stratified
sampling show that as the sampling depth gradually
deepens, the content of the radionuclide thorium in the
water body also decreases, and the content of the
radionuclide thorium has a negative correlation with the
sampling depth.

0.10μg/L and the lowest concentration is 0.06μg/L.
The average concentration is 0.08μg/L.
(3) Existing status thorium radionuclide in
groundwater
The content of thorium in groundwater is shown in
Figure 3: It is known that there are 10 sampling points in
total in groundwater samples, and the content of thorium
is in order: 0.05μg/L, 0.04μg/L, 0.05μg/L, 0.03μg/L,
0.04μg/L, 0.04μg/L, 0.04μg/L, 0.05μg/L, 0.03μg/L
and 0.06μg/L. The highest concentration appeared at
point 10, the radionuclide concentration was 0.06μg/L,
the lowest concentration was at point 9, and the
radionuclide concentration was 0.03μg/L.

Figure 3 The concentration of thorium in groundwater in the
study area.

3.2 Overall Evaluation of Thorium Ecological
Environment in Thorium Element Research
Area

Figure 1 The concentration of thorium in the surface water of
the study area.

(2) Existing status of radionuclide thorium in
drinking water

Figure 4 The overall distribution of thorium in the water
environment in the study area.
Figure 2 The concentration of thorium in the surface water of
the study area.

Through data analysis and analysis of the data of
thorium in the water samples detected, the overall
distribution of the radionuclide thorium in the water
body of the study area is obtained. The specific results
are shown in Figure 4: It is known that in the overall
water environment of the study area, the surface Water
has the highest concentration of thorium with an average
concentration of 0.2 μ g/L, and groundwater has the
lowest concentration of thorium with an average
concentration of 0.04 μg/L. The average concentration

In this study, the concentration of the radionuclide
thorium in drinking water was also detected. The results
are shown in Figure 2: As can be seen from the figure, a
total of 12 sampling points are labeled 1-12, and the
concentration of thorium at the sampling points is 0.07μ
g/L, 0.10μg/L, 0.09μg/L, 0.10μg/L, 0.08μg/L, 0.07
μg/L, 0.07μg/L, 0.06μg/L, 0.09μg/L, 0.10μg/L,
0.10μg/L and 0.08μg/L. The highest concentration is
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of drinking water is 0.08 μ g/L. The average
concentrations of 0 cm, 15 cm and 30 cm in surface
water are 0.2 μ g/L, 0.13 μ g/L and 0.07 μ g/L,
respectively. The content of thorium decreases with the
increase of the depth of surface water.
At the same time, the study analyzed the standard
deviation of the content of thorium in the measured
water body. The results showed that the surface water0cm group has the largest standard deviation, which is
related to the susceptibility of surface water to the
surrounding environment. The minimum standard
deviation is the groundwater group. This is because the
impact of environmental pollution factors on
groundwater is delayed and the pollution rate is slow.

radionuclide thorium in drinking water. It is 0.08μg/L.
The overall range of thorium in the water in the study
area is between 0.03μg/L and 0.27μg/L, and the total
average concentration in the water environment in the
industrial zone is 0.098μg/L. At the same time, as the
depth of surface water sampling gradually increased, the
content of thorium in the surface water gradually
decreased. The content of this study is of great
significance for understanding the content of radioactive
elements in the water in the study area. It is worth noting
that the sampling time of this study is the high water
period of the middle river in May. The subsequent
experiments will further study the changes of thorium in
the water body during the dry season, and further enrich
the research content, in order to seek this industrial
mining area. There is a fuller understanding of the
occurrence of radioactive elements in water bodies.
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