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Study on the Mechanism of Consistensy limit of Clay
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Type tests using small-angle X-ray scattering method were conducted to
elucidate the mechanism of consistency in Na-montmorillonite. Based on the test results, in the
solid state to semi-solid state, there was crystalline swelling in which the molecular water layer
thickness increased stepwise, whereas in the plastic state to liquid state, there was osmotic
swelling in which the distance between particles continually increased. An evaluation of the
orientation of the clay particles from the X-ray scattering images revealed that, while the
particles were randomly oriented in the solid state to semi-solid state, they became oriented
ordered in the plastic state. Furthermore, in the liquid state, it was observed that the particle
orientation became random again.
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