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Abstract: Cu—rich Cu/SiO2 nanocomposite aerogels , in which mass fraction of Cu could reach as high

as 6 6 % , were firstly prepared by sol —gel process of Cu —containing tetraethyl orthosilicate ( Cu —

TEOS) .The influence of H20, catalyst, solvent and composition of Cu—containing tetraethyl or—

thosilicate on the sol-gel process was discussed. The particle diameter, pore diameter and specific

surface areas of Cu/SiO2 composite aerogels were smaller than 25nm, 50nm and in the range of 400
650m2/g respectively.
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(1) Si Table 1 Influence of water concentration
5 (A) on gelation time
A 2 2 S.
( ) ! H,0/ (CuTEOS+ TEOS)
(B), (B) (ol ratio) 15 25 35 45 55
™ Cu Siz 2, Si
System gelation  Cu/Si= 0.15 5.1 3.6 3.2 3.5 3.4
time/ h Cu/Si= 0.61 4.3 3.0 1.6 1.5 1.3
Cu"+2Si(OEy; — (Et0);Si—-0—Cu—-O-Si(OE; (1) * (CuTEOS+ TEOS)  C3H;0H= 1 1.5 (molar ratio),
) [HCI] = 0.05M
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- s 30 0.05M ,
s GD-0.5
2 P
Cu/SiO» Table 2 Influence of HCl concentration on gelation time
’ Cu Concentration of HCI/ M 0.050 0.075 0.105 0.130 0. 155
; ATM-=2400 System gelation Cu/Si= 0.15 2.2 1.71 1.54 1.33 0.97
i 3014Kretky time/ h Cu/Si= 0.61 1.64 1.42 0.72 0.53 0.42
X * (CuTEOS+ TEOS) C3H,0H H0=1 L5 10 (molar ra-
tio)
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Table 3 Influence of solvent on gelation time —0— Si
C3H70H /m 1L 2 4 6 8 10 ’ _
Si
System gelation Cw/Si=0.15 2.5 6.2 10.4 25.2 38.3 ,
time/ h Cu/Si=0.61 2.7 5.1 9.1 15.4 24.8 :
, Cu Si
* (CuTEOS+ TEOS) H20=1 10 (molar ratio), [HCI] = ,
0. 05M 14
12
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Table 4 Cu/Simolar ratio in the feed and Cu/ Si0, aerogel and the rate of Cu retention
Cu Siin the feed (molar ratio) 0. 096 0.163 0.241 0.412 0. 604
Cu  Siin Cu/SiO; aerogel (molar ratio) 0. 088 0. 151 0.217 0.370 0.539
Mass fraction of the rate of Curetention/ % 91.7 92.6 90.0 89.8 89.2
* (CuTEOS+ TEOS)  C3H70H H20=1 1.5 10 (molarratio), [HCIl = 0.05M
Cu/Si02
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Fig.2 SEM photograph of Cu/Si0; nanocom posite aerogels
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Table 5 Surface areas of Cu/Si0; nanocomposite aerogels

Mass fraction of Cu in

[1

[2]

[3]

[4

Cu/ Si0, aerogel/ % o4 173 36-3
Surface areas of Cu/Si0x 641.1 453.7 405.6
aerogel/ (m2 g 1)
(1) - ,
- Cu Si 2 1
Cu/ Si02
(2
Cu Cu/ Si02 ,  Cu
, 90% , Cu
66% ( )
(3) Cu/SiO2
R 25nm
90% , 50nm,

400 650m’/g
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