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Influence of Preparation Conditions of MoO,/C—N Hybrid Materials on
Its Structure and Catalytic Performance

Zhang, Ting" Cai, Xuediao** Liu, Na” Xu, Chunli®
(“ Key Laboratory of Macromolecular Science of Shaanxi Province, School of Chemistry and Chemical Engineering,
Shaanxi Normal University, Xi'an 710119, China)
(* Key Laboratory of Applied Surface and Colloid Chemistry of Shaanxi Province, School of Chemistry and
Chemical Engineering, Shaanxi Normal University, Xi'an 710119, China)

Abstract Molybdenum oxide (MoOj)/dodecylamine (DDA) intercalated materials were synthesized via direct thermal
treatment followed by calcination to give MoO;/C-N hybrid materials. These prepared intercalated materials were character-
ized by powder X-ray diffraction (XRD), scanning electron microscope (SEM), transmission electron microscope (TEM),
X-ray photoelectron spectroscopy (XPS) and Raman spectroscopy to investigate the influences of the calcination conditions,
such as calcination temperature, calcination heating rate and calcination time, on the structure and composition of these mate-
rials. The results exhibited the order-disorder-order changes of the crystal structure during the calcination temperature from
400 C to 800 C. Meanwhile, the valence of some Mo was reduced from +6 to +4 or +2. XRD patterns showed that
calcination heating rate had almost no effect on the composite structure. Crystal MoO, was produced with the increase of
calcination time at 600 ‘C in N, atmosphere. Crystal Mo,C was formed and the crystalline became regular with the increase
of calcination temperature when the calcination temperature was higher than 600 ‘C. SEM and TEM images clearly showed
that molybdenum oxide layers were kept with the reducing of interlayer spacing as the calcination temperature below 600 C.
With the calcination temperature rising up to 800 ‘C, the carbonization effect of carbonaceous molecules and the enormous
loss of gas molecules made the layer structure collapsed. In addition, the carbon and nitrogen elements were detected on the
surface of molybdenum oxide. MoO;/C-N hybrid materials were used as catalyst for the oxidation of benzyl alcohol. The
results showed that the structure and composition of the materials have a certain effect on the catalytic yield and the selectiv-
ity. The MoO3/C-N hybrid materials formed at calcination of 600 ‘C in 2 h was found to catalyze benzyl alcohol to benzal-
dehyde efficiently with high selectivity and relative stability. The yield of oxidation of benzyl alcohol to benzaldehyde in 3 h
was up to 30% with a high selectivity retention, which was nearly 4 times compared with that of the pristine MoQOj3. The
MoO;/C-N hybrid materials used as catalyst can be recycled several times with high selectivity.

Keywords molybdenum trioxide; hybrid materials; calcination; catalytic performance; oxidation of benzyl alcohol
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Figure 1 Thermogravimetric curves of MoO;/DDA with different inter-
calated reaction time (1~4 d)
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Figure 2 X-ray powder diffraction patterns of (a) MoO; and MoO;/ DDA; (b) MoO,/DDA at different calcination temperature (5 ‘C/min, 2 h, N, with 40
mL/min flow); (c) MoO;/DDA at different calcination heating rate (600 C, 2 h, N, with 40 mL/min flow); (d) MoO3/DDA at different calcination time
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