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Preparation and Structural Investigation of SO, - C Camposite A erogel

YelLi Chen Yulan HanW eijian Ji Zhihong Zhao Tong
(Institute of Chemistry, Chinese A cademy of Sciences, Beijing 100190)

Abstract SO, - RF canposite aerogelswere prepared by one-step ©l-gel method by using resorcinol (R),
fomaldehyde (F) and 3-aminopropyltriethoxylsilane (APTES) as starting materials After carbonization, SO, - C
camposite aerogelswere obtained The structure of the aerogelswas characterized by scanning electron microscopy and
nitrogen adomption/deodption analysis The structure of SO, - RF snd SO, - C camposite aerogels are strongly de-
pendent on the APTES/R molar ratitc W hen APTES/R =1, SO, - RF camposite aerogel has the highest pecific sur-
face area Syer (606 1 m’ /g). However, the highest ecific surface area Syer (704 2m’ /@) isobtained when A PTES/
R = 1/2 after carbonization for wwo reaon: volume shrinkage and new pore come into being

Key words SO, , Reorcinol-fomaldehyde, Camposite aerogels

(sl S0, 3 5um
2mwW / (m K), ,
1mwW / (m K)
[6 ’7] '
, . ALO; - SO,
(RF) (TE)S) T02 - SOZ Z|02 - TOz Kzo - TOz - P205 - 802
e SO, - C
12008 - 12 - 10
, 1982 s , E - mail: yeli@iccas ac cn

http: / Awwv. yhelgy can 2009 6 — 19 —



[12]

SOZ - C )
1 (
TEOS/RF< 1/3) , , 350 m’ /g
(R) (F) , 3-
(APTES) ,
y - SOZ - RF
) SOZ = C
2
21
3- (APTES) : ,
(R): ,
(F) ; , 37%,
22
:85-02
: G3.1600X,
23 - S0, - RF
R F APTES
) , 5 min,
t 150 0 5 l 5
h, ( 45’ ), 50
SO, - RF , RF =12,

APTES H,O0 =1 2 ,

{ dheor = [Mso,, + Mg + me ]/
(VAPTES + Ve + VHZO + VEOH)} 0 08
APTESR = x vy : xS -
yRF
24
, O, (t =14 ,p = 10MPa)
QO, (¢ =31 ,p =7 29MPa),
30 min, , )
SO, - RF
25 SD,-C
. N 10
min , 2 /min
800 , 2h '
:xSi- yC

26
"HITACHI S- 4800 ,

cASAP 2020; xSi - yRF
80 4 h,xSi-yC 350 4 h
3
31
TEOS APTES
TEOS ,
, APTES ,
1 ) TEOS , Si/
R =1, , R/Cat =
10 2d
15h APTES
[13]
1
Tab 1 Effect of raw mater &l on gel time
(Si/R) (R/Cat )
1# TEOS 1 (100) 7d
2* TEOS 1 (10) 2d
Si- RF APTES 1 - 15h
3Si- RF APTES 3 55 min
3Si- RF APTES 2 - 1h
Si- 2RF APTES 1/2 50 min
Si- 3RF APTES 1/3 40 min
1 APTES/R =1
(RF) APTES
32
, SO, - RF
, , RF
1 SOZ 1]
1(a)
, 10 20 M 800
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so, 1(b) )

1 Si- RF

SO, - C
800 2 h, SO, )

SO, C

(b) Si-C

Si-C S

Fig 1 SBM microphotogrgohs of composite aerogel Si - RF and Si- C

33 APTES R

2
2 , APTES/R 1 |
SO, - RF Ser Ve, APTES/
R , SO, - RF
, APTES/R 1
2 APTES/R
SD, - RF 1)
Tab 2 Properties of canposite aerogels
SO, - RF with different APTES/R ratios
apEgR o e Ve Ve D
m?% gt m?gtijam®gt/an® gt /mm
Si- 3RF 1/3 402 6 550 1 00 Q0 98 10
Si-2RF  1/2 4863 7.5 121 118 10
Si- RF 1/1 606 1 537 167 155 10
2S - RF 2/1 241 8 35 4 079 Q78 13
3Si- RF 3/1 131 8 28 5 0 48 Q 47 14
01) Sser i Snic t- plot iV
Vines 17 300 M BJH :D
; SO, - C 3
, 3 Vmes D 2
Ser Vp RF
) %ET
http: / AMww. yhclgy com 2009 6

J

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

Vp 1 3 %ET
,RF
SO, - C
: Si-2C Seer
704 2m°/g V, 108an’/g
3 APTES/R
SD, -C

Tab 3 Properties of canposite aerogels
SD, - C with different APTES/R ratios

Shic A Vines D

gl /m>gt/mtglian® gl /m

APTES/R

m?

Si-3C 1/3 697.8 4306 0 96 Q 76 55
Si-2C 1/2 704 2 4561 108 Q 87 60
Si-C 1/1 5194 34L9 083 Q 67 6 2
2Si-C 2/1 3021 1685 Q56 Q 48 75
3Si-C 3/1 1550 722 0 37 Q34 95

2 ) SOz = RF SDZ =
C N )
A Si-3C Si-2C
o ,
, RF
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