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Effect of H,O on microstructure of TiO, aerogel with
block size prepared by ambient pressure drying process

LU Bin, ZHANG Ding-ri, SONG Miao, LU Meng-lei

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: TiO, aerogels with block size were prepared by ambient pressure drying process via sol-gel technology using
tetrabutyl orthotitanate (TTIP) as precursor, acetic acid as catalyst, formamide as drying control chemical additive. The
influencing factors of the molar ratio of TTIP to H,O, the molar ratio of H,O to EtOH in the aging liquid were analyzed.
The structures of the samples were characterized by XRD, BET, SEM and FT-IR. The results indicate that when molar
ratios of TTIP to H,O and H,O to EtOH are 1:4 and 5:2, respectively, the prepared TiO, aerogels have the best
performance of the least bulk density of 0.15 g/cm’, the largest specific surface area of 573.4 m?/g, and the block volume

of about 16.0 cm’.
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Fig. 1 Flowchart of experimental procedure for preparation of

TiO, aerogel
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Table 1 Effect of water consumption on gel time of TiO,

Serial number  Molar ratio of TTIP to H,O Gel time/h
1 1:2 -
2 1:3 48
3 1:4 2
4 1:5 0.8
5 1:6 0.5
6 1:7 -
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Table 2 Effect of water consumption of aging fluid on

apparent density and block size of TiO, aerogels

Serial Molar ratio Molarratio  Apparent Block
No. of TTIP of H,O density/  volume/
to H,O to EtOH (grem ™) cm’
a 1:4 0:1 - -
b 1:4 5:6 0.23 1.2
c 1:4 52 0.15 16.0
d 1:4 15:2 0.19 6.4
e 1:4 1:0 0.21 3.8

B2 SR HO 5 EtOH AR L (n)
LA 1) TIO, TR IM S e
Fig. 2

Physical pictures of TiO,
aerogel at different molar ratios of H,O
to EtOH(n): (a) n=0:1; (b) n=5:6; (c)
n=5:2; (d) n=15:2; (e) n=1:0
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Table 3 Effect of water consumption of aging fluid on

specific surface area, total pore volume and average pore size

of TiO, aerogels
Serial ~ Specific surface Total pore Average pore
No. area/(m*g ') volume/(cm™g ) size/nm
a _ _ _
b 5342 0.91 21.7
c 573.4 0.72 19.2
d 558.5 0.86 20.3
e 542.7 0.88 21.9
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Fig. 4 Pore size distribution curves of samples a, ¢ and e
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Fig. 5 SEM images of samples a (a), ¢ (b) and ¢ (c)
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Fig. 6 FT-IR patterns of samples a, ¢ and e
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