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Synthesis and test of Zr/Si hybrid aerogel from

TEMPO-oxidized cellulose templates
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Abstract: To prepare cellulose aerogels with high porosity, good degradability and good performance
in high temperature environment, first of all, we prepare cellulose microfibers (CMF) from bleached
sulfate softwood pulp by means of 2, 2, 6, 6-tetramethylpiperidine-1-oxyl radical ( TEMPQO) mediated
oxidation, then prepare cellulose hydrogels by modifying CMF using Zr*" and Zr*" /SiO, sol precursor
solutions, and finally freeze-dry the hydrogel, so as to obtain Zr and Zr/Si hybrid cellulose aerogels. The
results show that in the prepared aerogel, under high temperature conditions, Zr'" can be converted into
heat-resistant oxide. The added SiO, can not only raise the traditional aerogel structure, but also improve
the heat-resistant performance. Zr'" metal cations induce the self-crosslinking of CMF to form hydrogel.
TG and XRD show that Zr*' and Zr*" /SiO, are attached to the surface of cellulose, forming a heat-
insulating layer. Under high temperature conditions, Zr/Si cellulose aerogel has better thermal insulation
and heat resistance than Zr cellulose aerogel.

Key words: 2, 2, 6, 6-tetramethylpiperidine-1-oxyl radical ( TEMPO); cross-linking; Zr/Si hybrid

cellulose; aerogel; thermal performance
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