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Abstract To obtain novel lignocellulose aerogels, the raw material, namely waste wheat straw, was purified, dissolved, replaced and
dried in sequence via corresponding chemical pretreatment, dissolution and regeneration as well as freeze drying. Furthermore, a
green, non—toxic and inexpensive NaOH/PEG aqueous solution was chosen to dissolve cellulose. The morphological feature, pore size
distribution, crystal form, chemical construction and thermostability of the novel lignocellulose aerogel were analyzed using scanning
electron microscopy (SEM), BET measurement, X-ray diffraction (XRD), fourier transform infrared spectroscopy (FTIR) and
thermogravimetric analysis (TGA). The results show that the obtained novel lignocellulose aerogel has a continuous and tiered three—
dimensional network structure. Moreover, its specific surface area reaches 99.17 m’/g, and total pore volume reaches 0.45 cm’/g. The
crystal form of the novel lignocellulose aerogel is transformed from the cellulose 1 crystalline structure to cellulose Il crystalline
structure, and the crystallinity reaches 72.3%, increasing by 23.4% as compared with that of the raw material straw. Meanwhile, the
thermostability is slightly improved. Moreover, trimethylchlorosilane (TMCS) was used to hydrophobically modify the lignocellulose

aerogel. In this article, a new and effective solvent for preparing lignocellulose aerogels is offered, and the novel lignocellulose aerogel
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having superior adsorptive properties, excellent weight capacity and high crystallinity has great application potentials as a new—style

functional material.

Keywords lignocellulose aerogel; hydrophobicity; oil absorption property; cellulose solvent; dissolution and regeneration

e DR RO K RAED RS A 04 77 i s ik 842t
DI b, JE i R E RS A S i HR AR, st
2008 4, [ P G A T U S R R i, B R £ 21000
T3 t, 1 32.26% ; K 17660 73 t, 5 27.13% ; K 3 FBE RS
710922 /7 t, (7 16.78% ; H %4 H #9200 /7 t, (5 14.13%; T
Ml A PR FH A 4300 T3t 5 6.61% 5 £ 1 85 35 A1) R & 1300
JI t, 1 2.00% 5 B REIEFT AR & 720 07 ¢, 7 1.11%, $idi3R
B, B RS AIBE BRI 50% , T HT RE IR T & A (Y
m 111% PRI, R HAAEVIRS AT 8 e GFbhkl, 52 3
FEFF B AL A  AAFAEAR K & s )

LA Z I AR R WA LR G, v R R £ 2
RV KLAE 190012 2, LT 4k 22 A 4 40 it B 1) 3 52

o SR YR TR R R 40% s KM SR RIS AN
45% ; BeAh AR AR AR 2R 0 T B0R TR 98% . IR, A
BT IR B WA B PREE TS Ak Y E R, KR RS
IR PEREME KA T IREF Yl R AT}, 45t v £ 2 R R A 45
AR BN AR FIRIRIE 2 — o PR SEERAE N
B 3B, T RER B AR A YRS B!
fA e FLIER s E R T AR AR S RO T 4 3 AR R AL
AR IAL 5 R B AR WA T A B 84 50k
AE AN LA 00 AR AR R 0T R RN S A, T 2 Ak
LI5S S € 114 B M ) A SR L AT AR K
M s (B 1), (H2 A4 R E A & B, i T4F
Y2 T X PAEAE AR AT 4 ZARMETS T — B 1) B
X AL E MR T AR GE R BT S N

B FHERSERERBMR(a) ZEK (D) BETE(c) RBARREMH(d) LREEMA

Fig. 1 Potential applications of cellulose aerogels in oil leakage (a), nuclear waste water (b), acoustic insulating material (c) and

heat insulation material (d)
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Fig. 2 Schematic diagram for the chemical purification of wheat straw cellulose
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Fig. 3 Schematic diagram for the preparation of cellulose aerogel
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Fig. 4 Camera images ofwheat straw cellulose and cellulose aerogel
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Fig. 7 SEM image of cellulose aerogel
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Fig. 9 XRD patterns (a) and FTIR spectra (b) of wheat straw, cellulose and cellulose aerogel
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