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Study of brucite-sugar alcohol hybrids

Tamura, Kenji
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We report the preparation of organic-brucite hybrids using harmless sugar alcohols
(xylitol and sorbitol). Since xylitol and sorbitol are solid materials at room temperature, the hybridiza
tion was investigated by comparing two separate methods, hydrothermal treatment and melt mixing. BR-sugar
alcohol hybrids were successfully prepared by a melt intercalation method at 175C. XRD and FTIR analyses
indicated that organic molecules were intercalated into the brucite layers, overcoming the barrier of hydr
oxyl bonds between the BR layers. X-ray photoelectron spectroscopy and thermal analyses showed that the in
tercalated materials at 175C resulted in the formation of covalent Mg-0-C bond linkages on the interlayer
surface of BR. Moreover, the resulting organically modified brucite was melt-kneaded with cellulose in a t
win-screw kneader. The tensile properties of the composite appeared to reflect the highly affinity between
cellulose and the hybrid powder.
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Fig.1 Powder XRD patterns of brucite with

sugar alcohols prepared by (A) the melt
intercalation method and (B) hydrothermal
treatment. Profiles of: (a) starting brucite,
(b) xylitol supplemented brucite, and (c)
D-sorbitol-supplemented brucite
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Fig. 2 The ATR-FTIR spectra of brucite with sugar
alcohols prepared by (A) the melt intercalation method
and (B) hydrothermal treatment: () starting brucite, (b)
brucite with xylitol, and (c) brucite with D-sorbitol.

Fig. 3 XPS narrow spectra of (a) starting BR, (b)
XYL-BR, and (c) SOR-BR: (A) XPS spectrum of Cls,
(B) XPS spectrum of Ol1s and (C) XPS spectrum of

Mg2s.
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Fig.4
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Fig.4 Stress-Strain curves of (a) Cell,
(b) XYLBR5.0-Cell, (b) C12LDH5.0-Cell
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