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Abstract — Cyclohexanone is important intermediate for the manufacture of caprolactam which is monomer of nyl-
ron. Cyclohexanone is generally produced by dehydrogenation reaction of cyclohexanol. In this study, highly mesopo-
rous metal oxides such as meso-WO;, meso-TiO,, meso-Fe,0;, meso-CuO, meso-SnO, and meso-NiO were synthesized
using mesoporous silica KIT-6 as a hard template via nano-replication method for dehydrogenation of cyclohexanol. The
overall conversion of cyclohexanol followed a general order: meso-WO; >> meso-Fe,O; > meso-SnO, > meso-TiO, >
meso-NiO > meso-CuO. In particular, meso-WOj significantly showed higher activity than the other mesoporous metal
oxides. Therefore, the meso-WO; has wide range of application possibilities for dehydrogenation of cyclohexanol.
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Fig. 1. (a) Low-angle XRD patterns of KIT-6 as hard template, (b) N,

adsorption-desorption isotherms and BJH pore size distriv-
ution curves of KIT-6.
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Fig. 2. Low-angle and Wide-angle XRD patterns of meso-MO,. (a)
meso-WOs;, (b) meso-TiO,, (¢) meso-Fe,0;, (d) meso-CuO, (e)
meso-Sn0,, (f) meso-NiO.
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Fig. 3. SEM images of meso-MO,. (a) meso-WO;, (b) meso-TiO,, (c)
meso-Fe,03, (d) meso-CuO, (e) meso-SnO,, (f) meso-NiO.
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Fig. 4. N, adsorption-desorption isotherms and BJH pore size distribu-
tion curves for meso-MO,. (a) meso-WO;, (b) meso-TiO,, (¢)
meso-Fe, 03, (d) meso-CuO, (e) meso-SnO,, (f) meso-NiO.

Table 1. Physical properties of meso-MO,.

Sper(m*/g)” Vi (cm’/g)’
meso-WO; 72 0.56
meso-TiO, 61 0.24
meso-Fe,05 70 0.25
meso-CuO 103 0.52
meso-SnO, 108 0.32
meso-NiO 131 0.55

“BET surface area calculated in the range of relative pressure (p/p,)=
0.05-0.20.
bTotal pore volume measured at Plpy=0.99.
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Fig. 5. Dehydrogenation catalytic activities of meso-MO,.

Table 2. The catalytic activities of meso-MO, catalysts for dehydrogenation

of cyclohexanol
Conversion (%) Selectivity (%)

meso-WO; 32.74 100
meso-TiO, 0.62 100
meso-Fe,05 3.34 100
meso-CuO 0.00 -
meso-SnO, 2.50 100
meso-NiO 0.26 100
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