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Influence on the Hydroxy-aluminum Al, ’* over
Free Swell of Expansive Soil

LIU Liang' YAO Hai-lin® WANG Lu' XIONG Da-ning' KONG Ying' XU Guang'
1. Central South Architectural Design Institute Co. Ltd. Wuhan 430071 China 2. State Key Laboratory of Geomechanics
and Geotechnical Engineering Institute of Rock and Soil Mechanics Chinese Academy of Sciences Wuhan 430071 China

Abstract  The hydroxy-aluminum solution can be prepared by alkali neutralization titration. In the course of synthesizing the hy-
droxy-aluminum the main affecting factors of the relative content of Al,, " which was detected and analyzed by * AI-NMR were de-
termined by the orthogonal experiment design. The cross-linking tests were designed by mixing the hydroxy-aluminum solution and ex-
pansive soil then the influence of the molar ratio of OH™ to AI’* and ratio of total aluminum to expensive soil on free swell was further
investigated. Meanwhile the changing mechanism of free swell of the cemented soil was discussed. From the results of the tests it is

7* and that the main aluminum

found that the molar ratio of OH™ to AI’* is the critical factor affecting the relative content of ~Al,,
species that change the free swell of the cemented soil is Al;; which is difficult to be substituted because of the stronger affinity with
the crystal layer of the clay mineral. With the uniform increase of ratio of total aluminum to expensive soil the free swell of the cemen-
ted soil samples decreases rapidly at first and then stay constantly indicating that the adsorption from Al,; to the clay mineral of the ce-
mented soil reaches saturation. And the thickness of the diffuse electric double layer is related to the change of the free swell of the ce-
mented soil.

Key words  hydroxy-aluminum expansive soil free swell molar ratio of OH™ to AI’*  ratio of total aluminum to expensive soil
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Table 1 The orthogonal table L,&3*” of the synthesis

experiments of hydroxy-aluminum solution
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Table 3 Basic properties of expansive soils used in experiments
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