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Lime treatment of clay minerals

I. Mae*
Y. Suzuki*

For considering the safety of various methods of soil stabilization or chemical grouting, the inve-
stigations from chemical and geochemical points of view about these methods are necessary.

In this study, in order to get the fundamental data of chemical changes about lime treatment of
clay minerals, three kinds of clay mineral (kaolinite, montmorillonite and pyrophyllite) are chosen.

Reagent grade Ca(OH), was used for preparing lime-clay mixtures at few levels of lime content ba-
sed on the dry weight of the clay.

After additioning the calculated amount of distiled water and kneading thoroughly, lime-clay mixtu-
res were compacted to maximum density at optimum moisture content by the use of Havard Miniature
Compaction Apparatus.

Compacted specimens were sealed carefully to minimize moisture loss and carbonation during curing
and they were cured at the room temparature or high (60°C) temperature.

Physical properties such as unconfined compressive strength of compacted specimens were measured
and mineralogical changés of these specimens were followed by the X-ray diffraction analysis. The-
se experiments were made for the each kind of clay, of lime amounts and of curing time.

The results of these experiments may be summarized as follows.

(1) Unconfined compressive strength of each compacted specimens of lime-clay mixtures were ge-
nerally developed according to the length of curing time ; curing period for strength appearance was
2-10 weeks at room temperature curing and 2-4 days at high temperature curing. (Fig.5-10)

(2) The amounts of lime in the lime-clay mixtures could be measured by means of the relative
strength of diffracted X-ray. (Fig.11)

(3) X-ray diffraction patterns for each lime-clay mixtures proved that the relative strength of di-
ffracted X-ray for lime weakened according to the length of curing time and that reaction products
were formed in kaolinite-lime mixtures at high temperature curing and montmorillonite-lime mixtu-
res. (Fig.12-20)

(4) These reaction products were calcium aluminate hydrate in kaolinite-lime mixture and calci-
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um silicate hydrate in montmorillonite-lime mixtures. In pyrophyllite-lime mixtures, any reaction
products was not detected. (Fig.12-20) »

(5) The decreasing amounts of lime in lime-clay mixtures had tendencyto be constant having no
relation to initial amounts of lime in the mixtures. (Fig.21)

(6) The relations between the changes of unconfined compressive strength and the changes of re-
lative strength of diffracted X-ray for lime were indicated as straight lines. (Fig.22-25) The point of
relation I;etwegh both characters was moved on the line to upper according to the length of curing ti-
me. This indicate the possibility of conclusions about the final strength of lime-clay mixtures and

about the initial amount of lime or the curing time to obtain the requiring strength.
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Lime treatment of clay minerals

I.Mae & Y.Suzuki

Technical Note of the Research Institute of Industrial Safety RIIS-TN-77-10,
1-16 (1977)

The fundamental data about lime treatment of clay minerals (kaolinite, mo-
nimorillonite and pyrophyllite) were studied by X-ray diffraction analysis and by
unconfined compressive strength of compacted specimens.

The relations between the changes of unconfined compressive strength and the
changes of relative intensity of diffracted X-ray for lime which is rested in lime-
clay mixtures were indicated as inversely straight lines. ,

This indicates the possibility of the quality control at the lime-stabilization by
the use of X-ray. (25 flgures, 3 tables, 10 references)




