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Fig.1 Production process and field effect of sand barrier with PLA
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Table 1 Research summary of chemical sand fixation materials from 2002 to 2023
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Research Status and Utilization Prospect of Sand-Fixation Materials

PAN Xia' , WANG Zhenyi*, WANG Jingan®,GAO Bowen',ZHAQO Xinrui'

(1. College o f Resources and Environmental Economics ,Inner Mongolia University of Finance
and Economics s Inner Mongolia Industrial Development Research Base , Hohhot 010070,China;
2. College of Statistics and Mathematics , Inner Mongolia University of
Finance and Economics s Hohhot 010070,China;

3. Inner Mongolia Hetao Irrigation District of Water Conservancy Development
Center with Ulan Buh Sub-Center , Bayannur 015200,China;

4. College o f Desert Control s Inner Mongolia Agricultural University , Hohhot 010018 ,China)

Abstract; Sand-fixing materials play a key role in preventing the expansion of desertification,
promoting vegetation restoration, regulating climate, ensuring infrastructure security, expanding
land resources,and protecting water resources,and are of great significance to the sustainable devel-
opment of ecology, economy, and society. Based on this, this paper classifies and summarizes the
sand-fixing materials of the three common sand-fixing measures,namely engineering sand fixation,
biological sand fixation,and chemical sand fixation,and focuses on analyzing the sand-fixing mecha-
nism and use restrictions of sand-fixing materials. The conclusions are as follows: 1) Engineering
sand fixation reduces the intensity of surface wind-driven sand flow by setting sand barriers on the
dunes’ surface, thus achieving the purpose of wind-driven sand fixation. The effect is remarkable, but
the cost is high and the environmental compatibility is poor. Especially in areas with severe wind-
driven sand,this measure can only be used as a temporary sand fixation measure. 2) Biological sand
fixation is one of the most widely used technical measures to improve the environmental quality and
production potential of sandy areas by sealing and planting drought-tolerant plants or cultivating
sand-fixation microorganisms. However,it requires a large amount of water,and experiments have
proved that this measure can be used as a fundamental sand fixation measure. 3) Chemical sand fixa-
tion is to bond loose sand together through chemical bonding materials to form a consolidated layer,
to prevent the wind from blowing and transporting sand particles. This measure is cheap and easy to
construct. Still, the sand fixation period is short,and most chemical sand fixation agents have high
toxicity, poor environmental degradability, and other problems, so it is not widely used today. In
addition,it is indicated in the outlook that:1) Accelerating the research and development of new
materials and technologies of "low consumption,high efficiency,and easy realization" is the priority
development direction of the research and development of key technologies for the green upgrading
of sand control in the new era; 2) Using the existing advantages of wind and solar energy resources
in Inner Mongolia, supporting the best coordination, high operating quality, comfort and safety of
the sand control mechanization equipment can adapt to the market competition and meet the needs
of the new era; 3) Actively participate in the international desertification control work,and strive
for a leading position, actively improve China’s international visibility in the field of desertification
control,and pass on "Chinese wisdom" to the world.

Key words: sand-fixing material; engineering sand-fixation; biological sand-fixation; chemical

sand-fixation; desertification control science



