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ABSTRACT. The catalytic ammoxidation of methylpyrazine into cyanopyrazine over a supported
vanadium oxides catalyst on 7 -alumina was studied in a continuous-flow fixed bed reactor. Various

crystalline phases of vanadium oxides were obtained depending on reduction temperatures. And also the

[+

activities for the reaction of methylpyrazine into eyanopyrazine were affected by their major oxidation
states of the corresponding crystalline phases. The 10% vanadium oxides loaded 7-alumina catalyst. which
was reduced at 600°C under the hydrogen flow for 2 hours, showed the highest activity and the highest
selectivity on cyanopyrazine in the ammoxidation of methylpyrazine. Its major crystalline phase was V,05

with the presence of V40,5 and V,04vo,) together. And this coexistance seemed to enhance the activity.
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Table 1. Activities of supported vanadium oxide
catalyst

Reaction* Temperature, °C

Pretreatment e e e e —m o o
370 380
Conversion, %
Raw catalyst 15.6 29.6
Oxidation? 16.6 29.9
Reduction® 29.1 34.0

* Above data wer obtained with 0.75 of WHSV. 7 Ox-
idation was progressed at 500°C in air for 2 hrs.
b Reduction was progressed at 500 °C in H; for 2 hrs.
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Fig. 1. Conversions of methylpyrazine and selectivity
on cyanopyrazine over Y-alumina supported vanadium
oxide catalysts depending on reduction temperatures.
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Table 2. Crystalline phases of supported vanadium ox-
ides catalysts depending on reduction temperatures
from X-ray powder diffraction analysis

Reduction Temp., °C Phases, intensity*

V90s(s), VgOpz(w)

Raw catalyst

300 V205(S). V6013(m)

400 V5013(S). V205(m), Vgoa(t)
500 V6013(S), VOz(m), V203(m)
600 V304(s), VOytm), V¢Oy5(w)
650 VOys), V,0xm)

*s, strong; m, medium; w, weak, t, trace. **VOQ, phase
could be identified to V204 phase.
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Fig. 2. IR spectra of supported vanadium oxide
catalysts depending on reduction temperatures.

a: naw catalyst, b,c,d, and e: reduced at 400, 500, 600,
and 650 °C, respectively.
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Fig. 3. EPR spectra of V4+ in supported vanadium ox-
ide catalyst at room temperature. Catalyst was reduced
at 400°C.
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Table 3. Relative V4+ concentration in vanadium oxide
catalysts depending on reduction temperatures

Reduction Temp., °C R/R° (R®, at 400°C)

Raw catalyst 0.5
400 1.0
500 0.44
600 0.35
650 0.35
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