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Abstract: Minerals are the main composition of soils. Soil minerals, especially 

secondary minerals, determine physical and chemical properties of soils. In this study, 

the X-ray diffraction ray and densitometry experiments were carried out to study the 

mineral composition and mechanical composition of eleven different color soft rocks 

and sands. The study found that (1) the soft rock in Mu Us Sandy Land is mainly 

composed of primary minerals (quartz, potassium feldspar, plagioclase, calcite) and 

secondary minerals (montmorillonite, illite, kaolinite). The mineral composition of 

different types of soft rock is quite different. The primary mineral content is up to 

94.6%, the lowest is 41%, the average is 72.8%; the secondary mineral content is up 

to 59%, the lowest is 5.4, and the average content is 27.1%. (2) The mechanical 

composition of different types of soft rock is quite different, and the clay content is up 

to 30.28%, the lowest is 4.28%, and the average content is 16.1%. (3) The secondary 

mineral content of soft rock determines the clay content, and there is a linear positive 

correlation between them. The correlation coefficient is 0.7423, and the fitting formula 

is y=0.4813x+4.8871. 
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1. Introduction 

Mu Us Sandy Land is located in the border area of Shaanxi, Ningxia and Inner Mongolia 
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with an area of about 40,000 km2. It is located in the transition area between the 

Ordos Plateau and the Loess Plateau. It has flat terrain, heavy rainfall, good light and 

heat resources, no environmental pollution, and development potential. It is huge and 

has the potential for the development of cultivated land reserve resources [1-3]. 

Soft rock is a general term for mudstones, sandstones, and conglomerates that are 

easy to lose water and soil, and are formed in the border areas of Shanxi, Shaanxi, 

and Mongolia. The researches on the soft rock mainly focus on the properties[4], the 

species[5] and the distribution[6], the characteristics of soil and water loss[7-9] and 

the vegetation management[10,11], the ecological security evaluation, and it is 

relatively rare to utilize the soft rock as resources. Mu Us sandy land is one of the 

areas where desertification is severe in China, and it is also one of the key areas for 

desertification research. It is located in a semi-arid climate area. The research on the 

control of the Mu Us sandy land mainly focuses on prevention and blocking, including 

vegetation, engineering and chemical measures, such as vegetation restoration, 

shelterbelt construction, grid sand barrier, chemical sand fixation, etc., the main 

method in the development and utilization of sandy land is to pull the loess cover 

method 

At present, the land remediation and development and utilization of the Mu Us Sandy 

land have been achieved through the rapid soil formation technology of soft rocks and 

sands. The predecessors have carried out fruitful work on the moisture, sand fixation 

and crop productivity of the soft rock-sand mixed soil Research. Zhang Weihua et al. 

found that when arsenic sandstone and sand are compounded in a ratio of 1:2~1:5, 

the structure, texture, capillary porosity, and saturated hydraulic conductivity of the 

compound soil have been significantly improved compared to aeolian sand soil; 

Research by She Xiaoyan et al. showed that arsenic can effectively reduce the 

infiltration rate and saturated hydraulic conductivity of aeolian sandy soil, increase the 

saturated and retained water content of aeolian sandy soil, and enhance the water 

holding capacity of aeolian sandy soil; Sun Zenghui et al. found that the composite 

soil of arsenic sandstone and sand can improve the hydraulic parameters of aeolian 

sandy soil and significantly increase the crop yield of wheat and corn; Li Yurui and 

others found that the combination of arsenic and sand has a significant sand-fixing 

effect; Han Jichang, etc., through a large number of indoor tests, community tests, 

field tests and engineering demonstration and promotion for many years, put forward 

arsenic sandstone and sand composite soil technology and land reclamation 

engineering specifications, in order to promote the application of arsenic sandstone 

and sand composite soil technology, land Remediation projects and the development 

of cultivated land protection have made outstanding contributions. 

There is a rich literature on the effects of mixed soft rock and sand composite soil, but 
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the research on the scientific mechanism of mixed soft rock and sand composite soil 

appears to be inferior. Theoretically, there is a mutual influence and mutual restriction 

between the mechanical composition and mineral composition of arsenic sandstone, 

but there are no experiments and studies to give a clear quantitative relationship 

between the two. In this paper, through the correlation study of the mechanical 

composition and mineral composition of arsenic sandstone, the quantitative 

relationship between the mechanical composition and mineral composition of arsenic 

sandstone is obtained, and the conversion formula for the mechanical composition 

and mineral composition of arsenic rock is proposed. 

 

2. Method and Results 

The arsenic in the Mu Us Sandy Land is mainly composed of quartz, potash feldspar, 

plagioclase, calcite, montmorillonite, illite and kaolinite. The mineral composition of 

arsenic of different colors is quite different, quartz content from 17.1% to 88.8%, 

potash feldspar content from 3.7% to 16.4%, plagioclase content from 0% to 38.2%, 

calcite content from 0.7% to 52.7%, and montmorillonite content from 0% to 51.33% 

The illite content ranges from 0.2% to 13.6%, and the kaolinite content ranges from 

0.3% to 12.5%. The gray-white arsenic sandstone has the lowest secondary mineral 

content, accounting for only 5.4%; the light brown arsenic sandstone has the highest 

secondary mineral content, as high as 59%. Aeolian sandy soil is composed of quartz, 

potash feldspar, plagioclase, calcite, hornblende, montmorillonite, and illite. The 

content of primary minerals is 93.5% and the content of secondary minerals is 6.5%. 

In the process of soil formation, quartz, potash feldspar, plagioclase, calcite, dolomite, 

pyrite, and hornblende are primary minerals, while montmorillonite, illite, and kaolinite 

are secondary minerals. The primary mineral content of arsenic sandstone is as high 

as 94.6%, the lowest is 41%, and the average is 72.8%; the secondary mineral 

content is as high as 59%, the lowest is 5.4, and the average content is 27.1%. The 

primary mineral content of aeolian sandy soil is 93.5%, and the secondary mineral 

content is 6.5%. 

Through the analysis of the correlation between the secondary minerals of arsenic 

rock and the content of clay particles, it can be found that there is a linear positive 

correlation between the two, and the correlation is high, the correlation coefficient is 

0.7423, and the fitting formula is y=0.4813x+4.8871(Figure 2). 

In the figure, the light brown arsenic sandstone is an abnormal point, and its 

secondary mineral content is as high as 59%, but the clay content is 4.28%, which 

has a large error from the fitting formula. After analysis, this result may be due to the 

particularity of the sample, the smectite content is as high as 51%. Most samples are 

correlated, and the correlation is good. There is only one abnormal point, which is not 
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enough to cause an impact. We can ignore this abnormal point first, and then analyze 

the cause of the abnormality through subsequent experiments. 

 

3. Conclusion 

(1) The arsenic in the Mu Us Sandy Land is mainly composed of quartz, potash feldspar, 

plagioclase, calcite, montmorillonite, illite and kaolinite. The mineral composition of 

arsenic of different colors is quite different. The content of quartz ranges from 17.1% 

to 88.8%, the content of potash feldspar ranges from 3.7% to 16.4%, the content of 

plagioclase ranges from 0% to 38.2%, and the content of calcite ranges from 0.7% 

to 52.7%. , The content of montmorillonite ranges from 0% to 51.33%, the content 

of illite ranges from 0.2% to 13.6%, and the content of kaolinite ranges from 0.3% to 

12.5%. The gray-white arsenic sandstone has the lowest secondary mineral content, 

accounting for only 5.4%; the light brown arsenic sandstone has the highest 

secondary mineral content, as high as 59%. Aeolian sandy soil is composed of quartz, 

potash feldspar, plagioclase, calcite, hornblende, montmorillonite, and illite. The 

content of primary minerals is 93.5% and the content of secondary minerals is 6.5%. 

(2) The mechanical composition of the arsenic sandstone in the Mu Us sandy land is 

quite different. The highest clay content can reach 30.28%, the lowest 4.28%, and 

the average content is 16.1%; the highest powder content can reach 67.4%, the 

lowest 4.8%, and the average content is 26.9%; sand The highest content is 84.32%, 

the lowest is 16.32%, and the average content is 57%. Aeolian sandy soil has a clay 

content of 8.28%, a powder content of 3.4%, and a sand content of 88.32%. Aeolian 

sandy soil has a clay content of 8.28%, a powder content of 3.4%, and a sand content 

of 88.32%. 

(3) The content of secondary minerals in arsenic rock determines the content of clay 

particles, and there is a linear positive correlation between the two. The fitting formula 

is y=0.4813x+4.8871. 
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