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Abstract

In this study, with the aim of protecting and preventing the pollution of water
resources and soil at the edge of mining areas, three indicators of pollution factor,
degree of pollution or modified pollution factor, accumulation land were used to
determine the concentration of two elements, cadmium and arsenic, in the mining
area of Sawad Koh province. Fifty-three samples from the area, including 45
samples of agricultural topsoil and eight samples of riverside sediment, were
collected to analyze the site. The samples prepared in a dry environment were
brought into the lab and subjected to ICP-MS analysis using a 75-micron sample
size. According to the pollution factor, cadmium and arsenic levels in agricultural
soil have low pollution, which has a CF value of 1. Cadmium has a low pollution
status, and arsenic with a CF = 6 has a low to medium status, according to the
concentrations of elements in the riverside sediment. According to the modified
pollution degree index (mCd), the region's agricultural soil and sediment have
extremely low or low pollution levels. In other words, the mCd values for the two
elements cadmium and arsenic are in the very low degree of pollution
(0<mCd<1.5). According to the findings of the soil accumulation index for two
elements, agricultural soil has a non-polluted or low-pollution status. In other
words, the index value is between 0 and 1. The area falls into the low to medium
pollution category in terms of two elements, according to the principal component
analysis (PCA) results.
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1. Introduction

In today's world, due to the increase in population and the industrialization of societies, soil is
considered as one of the important parts of the environment that has the ability to purify and supply
food, which is at risk. Due to the accumulation of many pollutants on the soil surface, the pollution of
this source is considered a serious threat to human health (Chen et al. 2013, Moqtadari et al. 2019).
Along with the increasing growth of industry and technology, the introduction of environmental
pollutants, especially heavy metals into the soil, has caused the growing concern of the world
community regarding the possible dangers of soil pollution. Therefore, understanding the spatial
distribution pattern of pollutants and identifying the factors affecting it and determining possible
sources of pollution are among the most basic goals of environmental pollution studies (Safari et al.
2016).

2. Materials and Methods

According to the conditions of the region and the distribution of agricultural lands, 45samples of
surface soils of agricultural use at a depth of 5-15 cm and Asediment samples were prepared in the
downstream areas. The collected soil after separating the rubble-rock was kept in closed plastic bags
with a special code and its location was recorded by GPS device. In order to analyze and measure the
concentration of heavy elements in the collected samples, the ICP-MS method was used in the size of
Yemicrons. According to the presence of various elements measured in the soil of the region and the
compounds present in it, two metals Cd and As were selected for evaluation and analysis.

Pollution factor
CF Cmetal

metal C
relation (1) background

relation (2) mcd = _Zi=n1 ci
Accumulation land index.

relationship (3) Igeo =log,C, /1.5B,

3. Results

The amounts of cadmium and arsenic in the surface soil of agricultural lands showed that these soils
have a low level of contamination. However, the amount of elements measured in the sediment of the
river bank has a low pollution status, but it has arsenic. Therefore, the agricultural soil has not shown
pollution for these elements, but the sediment contains arsenic amounts higher than the permissible
limit. In general, arsenic values are higher than cadmium values in both cases (As>Cd).

Based on the obtained results and the calculation of modified pollution degree index (mCd), it was
determined that the agricultural soil of the region has a very low or low pollution status, in other
words, the amount of mCd. For two elements, cadmium and arsenic, it is in the category 0<mCd<1.5.
This index for sediment also shows that the obtained index values for these two elements are in the
category of 0<mCd<1.5. Table (6) also shows the values obtained for each of the elements based on
the mCd index.

Each of the previous two indicators showed which category the region is in in terms of pollution. In
other words, it was determined that the area has moderate sediment pollution and low pollution in the
soil of agricultural land for arsenic element based on the CF index, but this situation had another result
in the mCd index, so that the area has a very low and insignificant pollution status for both soil
conditions.

The pca results are shown in figure (6). Based on this diagram, it can be said that the elements have
little pollution in the region. According to the results of the graph in Figure (6) in the CF indicators,
the amount of cadmium in the second zone does not have a proper correlation in terms of showing
pollution, that is, the distribution of cadmium and arsenic in the second and third zones is low.
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4.  Discussion and Conclusion

The pollution factor index showed that the area has a low pollution status according to Hankson's table with
values. However, the values of the elements measured in the riverside sediment showed that arsenic has
higher values than cadmium and it is in the middle class in terms of pollution. These arsenic changes are
caused by human operations in the upstream areas, which caused the entry and distribution of this element.
Shakri et al. (2015), Qashlaghi and Rostami (2016), Faqiri et al. (2018), Marshpour et al. Modified pollution
degree index (mCd) for agricultural soil and sediment showed that two elements are in the low pollution
class. In other words, they are in the 0<mCd<1.5 class. They have a very low or low level of pollution, in
other words, the mCd value. For two elements, cadmium and arsenic, it is in the category 0<mCd<1.5. This
index for sediment also shows that the obtained index values for these two elements are in the class of
0<mCd<1.5. The presence of sand washing factories in the upstream can be a factor for element changes
based on that method. Motamedi et al. (2019) found the existence of a cement factory and human factors
and changes in nature as the main reason for the element changes of cadmium and arsenic based on the
indicators. Introduced existing. Qashlagi et al. (2016), Faqgiri et al. (2019), Marshpour et al. (2021) and finally
Motamedi et a.. The results of the main components also show that these elements are highly related to each
other in soil and sediment.
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Evaluation Agricultural Soil Contamination with Arsenic and Cadmium
Elements Using Pollution Indicators in Talar Basin of Mazandaran

Aref Saberi, Ghorban! Vahabzadeh Kebriya?, Seyed Mohammad Hojjati®, Seyed Ramzan Mousavi*
Abstract

The locals' health in mining sites can significantly benefit from the protection of water and soil
resources. These heavy metal sources can negatively impact human health and the amount and quality
of goods produced in the area. For this reason, the concentration of two elements, cadmium, and arsenic,
in the Savad Kouh mining area of the province was calculated using three indices: pollution factor,
degree of pollution or modified pollution factor, and accumulation of land. Fifty-three samples from
the area, including 45 samples of agricultural topsoil and eight samples of riverside sediment, were
collected to analyze the site. The samples prepared in a dry environment were brought into the lab and
subjected to ICP-MS analysis using a 75-micron sample size. According to the pollution factor,
cadmium and arsenic levels in agricultural soil have low pollution, which has a CF value of 1. Cadmium
has a low pollution status, and arsenic with a CF = 6 has a low to medium status, according to the
concentrations of elements in the riverside sediment. According to the modified pollution degree index
(mCd), the region's agricultural soil and sediment have extremely low or low pollution levels. In other
words, the mCd values for the two elements cadmium and arsenic are in the very low degree of pollution
(0=mCd<1.5). According to the findings of the soil accumulation index for two elements, agricultural
soil has a non-polluted or low-pollution status. In other words, the index value is between 0 and 1. The
area falls into the low to medium pollution category in terms of two elements, according to the principal
component analysis (PCA) results.

Keywords: Watershed, Accumulation land index, Heavy metals, Enrichment factor, Karmozd
mining.
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