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The Characteristics of Holocellulose Aerogel*!
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ABSTRACT

This study was carried out to investigate the characterization of aerogel made by holocellulose,
the thermal properties of the aerogel, and its shapes and porous structures. The aerogel was made
by holocellulose through the gelation in alkali hydroxide-urea solution and freeze drying
processes. Holocellulose aerogel had porous structure such as net or sponge. The density of
holocellulose aerogel was 0.04 g/cm’, and the specific surface area 1453 m?/g. Although thermal
degradation occurred in the range of 210~350°C, significant thermal degradation occurred at low
temperature with low heating rate, Micropore volume was sharply increased with low heating
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rate. Holocellulose aerogel char obtained by carbonization with 900°C and 05°C/min. heating rate
had the highest surface area, 656.7 m?/g. The deformed and irregular structures of holocellulose
aerogel chars due to the thermal degradation were observed in SEM.
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Macro structure (A) and SEM image (B) of holocellulose aerogel.

Fig. 2. Thermogravimetric analysis of samples
(HA; Aeroholocellulose).
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Fig. 3. N2 adsorption isotherms for samples
(HA; Aeroholocellulose).
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Fig. 4. DFT (Density Functional Theory) pore
size distribution for samples (HA;
Aeroholocellulose).
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Table 1. Pore parameters and BET plots for
samples

SBET Sm1 Sme Vlot D
(m*/g) (m*/g) (m*/g) (cc/g) (A)

HA 1453 541 912 049 1359
HA 300°C 826 128 698 023 1091
HA 600°C 3464 1042 2422 056 647

HA
900~10°C

2412 638 1774 036 594

oo ke B9 W0 199 a6l dsd

HA
o0_05c 007 L 2856 080 487

Seer : BET surface area, Syi : micropore surface area, Sme :
mesopore surface area, Viu : total volume, D : average pore
diameter
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(B) 600°C

(O) 900°C (Heating rate 10°C/min)
Fig. 5. SEM micrographs of pyrolized samples.
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