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Abstract Wood/melamine—formaldehyde (MF) aerogel composite was obtained by vacuum impregnation and drying with supercritical
fluids. The result of scanning electron microscopy shows that MF aerogel in the wood has a network structure. The result of X-ray
diffraction indicates that the filling of MF aerogel in the wood would not destroy the crystallization structure of the latter. Because of
chemical bonding between MF aerogel and the wood, which was proved by Fourier transform infrared spectroscopy, the resulting
composite has better heat resistance. The analysis of the physical and mechanical performance of the composite shows that it has
satisfactory dimensional stability and mechanical properties.
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Fig. 1 SEM images of MF aerogel-wood composites
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Fig. 2 XRD patterns of the control wood, MF aerogel and
MF aerogel-wood composites
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Fig. 3 FTIR spectra of the control wood, MF aerogel and

MF aerogel-wood composites
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Fig. 4 TG curves of the control wood, MF aerogel and MF
aerogel-wood composites

2.5 MFSER-K#E SRR 16

15 25 T AR R R MEF SEERE - A E A4 17K 90 d
TR K AR, AR R 4G & K R348 7.3% , NI Th
AT LA, Bl A 12 I B (B] A RE K, AR R A Rl MF B - AR
WA A S A ARG . T MF B - AR A 4
1190 ¥ /KBRS, BT in R 67.5% ; AR 2 A 1K
REIK211.8% , WK T 3122, BlAKR S
i [E157i e/ QEI D E V- e 2 S < =830 S ey QLI E P
(R*=0.988) , [A1 A 7 FE 2 y=—0.007x*+1.289x+8.175 , iX A] Ky MF
SEEE AR A MWK R AR AR A R () B A

250

200

X
s 1504
& ,\'770.007)(3“] .289x+8.175
‘EP( R*=0.991
Em 100+ 0 20 40 60 80 100
= Sk A /d
501
= KA AF
© MF/SBEE- AP B 14
0 20 40 60 80 100
WK K /d

5 ARMEMIIMFSER-AMESHMTERKI dhY
RETUE
Fig. 5 Weight percentage change of untreated control
wood and MF—-aerogel-wood composites during 90
days of water immersion test
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Fig. 6 Thickness swelling (TS) in the radial direction and the tangential direction and volumetric change of untreated control
wood and MF aerogel-wood composites during 90 days of water immersion test

80

20 20
. 18} =AM FAM = At F bt ] « At E
S 6k e MPRBER-AM E A S 15| @ MPREER-AME Akt © 60l @ MPRBEB AR S A4
& 12} = o) g € 1 :
& 10} £ " = ’
B ]ﬂm L ] % L]
gl ] e . & 20¢ .
6. [ ] m
g . . ) e e 0OLa a a a o o o
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
FXE /% HIAHE /% AR/ %
(a) P& KE (b) REZL (c) R

7 AEEXHEETAMEZEMIMFSER-KiTE &M TE kR RETHMERKEER
Fig. 7 Equilibrium moisture content, weight percentage change and difference in volumetric relative swelling between the
untreated control wood and MF aerogel-wood composites due to water vapor absorption in different relative humidity conditions
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Fig. 8 Linear fitting graph of MF aerogel-wood composites
due to water vapor absorption in different relative
humidity conditions
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aerogel-wood composites (b)
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