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Abstract— Molybdenum phosphate(P/Mo=1.0) has been synthesized with ammonium molybdate and phosphoric acid
under aqueous solution. The kinetics of ammoxidation of 3-picoline over the molybdenum phosphate catalyst were in-
vestigated with the variation of reaction temperature and partial pressure of 3-picoline, oxygen, and ammonia, respectively
at atmospheric pressure. The catalytic activity was increased until 300 hrs on stream and then maintained until S00 hrs on
stream under our experimental conditions. At the steady-state conditions, the rate equation of 3-picoline ammoxidation was
shown as —r=kP;_,Pyy, P, [1=0.2;0.25<P, (kPa)<5:vy=0;5<P, (kPa)]. The correlation between the conversion of 3-pi
coline and the selectivity of 3-cyanopyridine had the proportional relationship. As the selectivity of 3-cyanopyridine in-
creases, the selectivity of amide and acid decreases.
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Table 1. BET surface area and total pore volume of molybdenum
phosphate catalyst(P/Mo=1.0) according to pretreatment con-
ditions and reaction time

Pretreatment Reaction Seer Total pore
conditions time(hr) (m’g™") volume(cm’g )
373K, vacuum 0 04 0.0016
773K, N, 0 2.6 0.0055
773K, N, 24 26 0.0051
823K, N, 24 2.7 0.0073
823K, N, 500 5.7 0.0196
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Fig. 1. Nitrogen adsorption-desorption isotherm on molybdenum phos-
phate catalyst(P/Mo=1.0) obtained after ammoxidation of 3-
picoline for 500 hrs.
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Fig. 2. Conversion and selectivities of 3-cyanopyridine and nicotine
amide plus acid as a function of time on stream.
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Fig. 3. Activities as a function of partial pressure of 3-picoline at 623
K .
(a) conversion and selectivities of 3-cyanopyridine and nicotine
amide plus acid(NA), (b) determination of reaction order of 3-pi-
coline. )
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(a) conversion and selectivities of 3-cyanopyridine and nicotine
amide plus acid, (b) determination of reaction order of ammonia.
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Fig. 7. Activities as a function of reaction temperature.
(a) conversion and selectivities of 3-cyanopyridine and nicotine
amide plus acid, (b) determination of activation energy from Ar-
rthenius' law.
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Fig. 8. (a) Correlation between conversion and selectivities of 3-
cyanopyridine and nicotine amide plus acid, (b) correlation of
selectivities between 3-cyanopyridine and nicotine amide plus
acid.
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Table 2. Comparison of conversion and product distribution in the
reaction of 3-picoline with ammonia plus oxygen, ammonia,
and oxygen, respectively

Conversion Selectivity(%)
Reactants
(%) Pyridine Aldehyde 3-CP Amide+Acid
3-picoline+NH;+0, 94.1 0.2 - 87.2 11.7°
3-picoline+NH; 0.8 77.4 - 22.6 -
3-picoline+O, 51.5 0.4 453 - 18.9”

. . . . . . b) . .. .
“nicotine amide plus nicotinic acid, Pnicotinic acid
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Nicotine amide 7
PyCH;+0, — PyCHO+H,O
PyCHO+NH;+1/20, — PyCONH,+H,0
PyCONH, — PyCN+H,0
PyCH;+NH,+3/20, — PyCN+3H,O

Nicotinic acid 3-8
PyCH,+0, — PyCHO+H,0
PyCHO+1/20, — PyCOOH
PyCOOH+NH, — PyCN+2H,0
PyCH,;+NH;+3/20, — PyCN+3H,0O
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