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Soil Improvement Effect and Quality Evaluation of Three Sand-Fixing
Materials Combined with Aeolian Sandy Soil
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Abstract: It is important to reveal the soil quality change and improvement effect of aeolian sand soil
combined with other sand-fixing materials for the development of new sand-controlling and sand-fixing mate-
rials. The aeolian sand soil in Ulan Buhe Desert was taken as the control (CK), and three sand-fixing materi-
als, flyash, desulfurized gypsum and cow dung, were mixed with aeolian sand soil at dry weight ratios of
15% and 25%, to study the improvement effects of different materials and ratios on mechanical composition,
nutrient contents and metal contents. Soil quality was evaluated by minimum data set construction, member-
ship degree calculation and soil quality index calculation. The results show that: (1) the mechanical composi-
tion of soils with different combinations changed, and the volume fraction of refractory and refractory parti-
cles such as silt and coarse sand increased, while the volume fraction of fine sand that is easy to be eroded
decreased; (2) soil organic carbon content of gypsum compound soil was 1.2~10.4 times higher than that of
CK, except that the nutrient indexes of gypsum compound soil were similar to that of CK; the nutrient
content of cow manure compound soil was significantly higher than those of other materials; the metal
contents in sand soils mixed with cow dung and gypsum increased or decreased, respectively, while the Cr

and As of flyash mixed soil decreased compared with CK; (3) different combinations of soils had different
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effects on soil physical and chemical properties; flyash was better in particle size improvement, cow dung had

a significant effect on nutrient enhancement, and gypsum had an obvious effect on reducing heavy metal

contents; the combination of flyash and gypsum combinef the advantages of the two; (4) the three sand-

fixing materials all improved the quality of the mixed soils to varying degrees, but the quality of the mixed

soil was still at a low level. In this study, the soil quality score index of 15% fly ash combination is 0.545,

and it had the best improvement effect on aeolian sand soil, followed by 15% desulfurized gypsum (0.537),
15% cow dung (0.506) and 25% fly ash and desulfurized gypsum (0.484).

Keywords: flyash; desulfurization gypsum; cattle manure; fixing-sand and soil improvement; compound soil;
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