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Preparation of Ni nanowires/SiO, aerogel catalysts by in-situ method

LU Bin, HUANG Huan, CHEN Qin, ZHOU Qiang

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

Abstract: The silica composite aerogels doped with Ni nanowire were prepared by sol-gel and supercritical drying
technique using orthosilicate ethyl ester and nickel nitrate as raw materials and ethylene glycol as reductant. The phase
component and activity of specific surface of Ni-based catalysts were characterized with BET, XRD, TEM, TPR and
H,-TPD techniques. The results show that, Ni nanowire and unreduced pure nickel distribute homogenously in the
tri-dimensional SiO, aerogel skeleton, the size of nanowire is 1—5 nm in diameter and 10—80 nm in length. With the

increase of Ni content, the interaction between nickel species and SiO, becomes weaker, and the active specific surface

area of the catalyst increases. Ni nanowire/SiO, aerogel catalysts have good thermal stability.
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Fig.1 Typical XRD patterns of SiO, and Ni/SiO, composite
aerogels: (a) w(N1)=0; (b) w(Ni)=3.65%; (c) w(Ni1)=7.95% after
calcined at 600 ‘C in Ar atmosphere
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Fig.2 Typical TEM images of pure SiO, aerogels and Ni/SiO, composite aerogels: (a) w(Ni)=0; (b) w(Ni)=3.65% ;

(¢) W(Ni)=7.95% ; (d) w(Ni)=13.70%
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Table 1 Effect of Ni content on structure parameters of

composite aerogels

Sample Sper/(m>g ") dpor/im Vpore/(cm’g ")
SiO, 896.1 12.896 2.889
3.65% Ni/SiO, 653.5 9.612 1.863
7.95% Ni/SiO, 480.9 7.331 1.039
13.70% Ni/SiO, 381.5 5.785 0.561
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T JE B A . BRARURL B L3P 3R Bl
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Fig.3 TPR profiles of Ni/SiO, catalyst samples with different
Ni contents: (a) wW(Ni)=3.65%; (b) w(Ni)=7.95%; (c)
w(Ni)=13.70%
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Fig.4 H,-TPD profiles of Ni/SiO, catalyst samples with
different Ni contents: (a) w(Ni)=3.65% ; (b) w(Ni)=7.95% ; (c)
w(Ni)=13.70%
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Fig.5 TEM image of Ni/SiO, composite aerogels (w(Ni)=
13.70%) calcined in Ar atmosphere at 600 ‘C for 6 h
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Table 2 Specific surface area and pore structure of SiO,
aerogel and Ni/SiO; after calcined in Ar at 600 C for 6 h

Sample Sper/(m>g ) dpore/im Vpore/(em™g )
Sio, 692.1 12.587 2.042
3.65% Ni/SiO, 532.8 10.446 1.354
7.95% Ni/SiO, 416.9 7.621 0.702
13.70% Ni/SiO, 355.8 5.984 0.435
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Fig.6 Schematic illustration of linear complex formed between ethylene glycol and Ni**
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