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Propane Selective Oxidation to Acrylic Acid over Combined Catalysts
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Abstract: A double-layer catalyst, containing a NiZrO catalyst for propane oxidative dehydrogenation and a Mo-based mixed metal oxide
catalyst for propylene selective oxidation, was applied to propane selective oxidation to acrylic acid. The composition of the combined cata-
lyst was first adjusted. When the mass ratio of the two components was 1:1, a maximum acrylic acid yield was achieved. The effects of reac-
tion conditions were studied, including temperature, space velocity, WC3Hs) O,) ratio, and N, content. Based on the use of an
Oy-distributor, the stability test was carried out. During 30 h operation at 340 °C, propane conversion and acrylic acid selectivity remained at
~20% and ~74%, respectively.
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Fig.1. Influence of m(Cat.1)/m(Cat.2) ratio on the performance of

propane selective oxidation. Reaction conditions: 340 °C, CsHg:0:N, =
3.3:2.7:24, SV = 3600 ml/(g-h).
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Fig. 2. Influence of temperature on the performance of propane selec-
tive oxidation. Reaction conditions: C3Hg:02:N,= 5.4:3.6:21, Cat.1 0.2
g, Cat.203 g.
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Fig. 3. Influence of WC;Hg) W O,) ratio on the performance of pro-
pane selective oxidation. Reaction conditions: 320 °C, (WCsHg)+
WO,)) Ny = 3/7, SV = 4200 ml/(g-h), Cat.1 0.2 g, Cat.2 0.3 g.
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Fig. 5. Influence of N, content on the performance of propane selec-
tive oxidation. Reaction conditions: 320 °C, C;Hg/O,= 3/2, SV = 4200
ml/(g-h), Cat.1 0.2 g, Cat.2 0.3 g.
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