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Preparation of Organo-nanosheets from Layered Octosilicate for
Polymer-clay Nanocomposites with High Performance
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For preparing organo-nanosheets used as filler in polymer-clay nanocomposites with high
performance, layered silicic acid (hydrogenated octosilicate) was used as the host material,
and primary z-alkylamines as the guest molecules were intercalated into the interlayer
spaces, which resulted in formation of organic-inorganic hybrid materials. The structure of
organic-inorganic hybrid materials greatly changed depending on the length of alkylamine
molecules; in particular, the intercalation of water-insoluble alkylamines in water resulted in
formation of the organic-inorganic hybrid materials with well-ordered structures and highly
expanded interlayer spaces. The exfoliation of organic-inorganic hybrid materials
successfully provided the organo-nanosheets with a thickness of approximately 1 nm and a
high aspect ratio of above approximately 1000. The organo-nanosheets are a promising
candidate as filler in polymer-clay nanocomposites.
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Table 1 Primary n-alkylamines with different chain lengths used in this work.

Guest amine Formula Symbol  Melting point [°C] Water solubility
Hexylamine CH; (CH,)sNH. C6 -23 Soluble (12 g/L)
Octylamine CH; (CH,),NH. C8 -1 Slightly soluble (0.2 g/L)
Decylamine CH;(CH.)9NH, C10 13 Insoluble
Dodecylamine CH;(CH:) 11 NH, C12 26 Insoluble
Tetradecylamine  CH3 (CH»)3NH, Cl4 37 Insoluble
Hexadecylamine  CH;(CH)1sNH, Cl6 44 Insoluble
Octadecylamine CH; (CH:)17NH; C18 53 Insoluble
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Fig. 1. XRD patterns of H-octosilicate and (a—i) decylamine-intercalated compounds prepared in different
solvents. The d values indicate the representative basal spacing.
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number of carbon atoms in alkyl chain.
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Fig.4. Relationship between interlayer distance

of alkylamine-intercalated compounds and
theoretical thickness of alkylamine bilayer.
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Photograph of aqueous
suspension of organo-
nanosheets.
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Fig. 6. Typical AFM image and short-axial cross section profile of organo-nanosheets.
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