172

indo. J. Chem., 2010, 10 {2}, 172- 176

KINETIC INVESTIGATION OF PROPANE DISAPPEARANCE AND PROPENE FORMAT
IN PROPANE OXIDATION ON DILUTED AND LEACHED MoVTeNb CATALYST

Restu Kartiko Widi

Department of Chemical Engineering, Faculty of Engineering, University of Surabaya (UBAYA), TG Building 8% floor, Jin.
Kalirungkut Tenggilis, Surabaya, 60293, Indonesia

Received March 9, 2010; Accepted April 13, 2010

ABSTRACT

Reaction kinetics for the oxidation of propane over diluted-leached MoVTeNb is described. This pa
focused on the study of products selectivity profile and determination of the orders of propane disappearanc
propene formation. The result shows that selective oxidation of propane to propene over this catalyst follov
Langmuir-Hinshelwood mechanism. The disappearance of propane is first order with respect fo hydrocarbo

partial order (0.21) with respect to oxygen. The propene
depending on oxygen conceniration.

formation is first order with respect to hydrocarbon a
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INTRODUCTION

Nowadays, most industrial processes produce
acrylic acid via a two-step oxidation reaction. This two
steps including propene oxidation over multi-component
Mo-Bi-Co-Fe-based oxide catalysts at 320-330 °C to
make an intermediate compound, acrolein, which can be
further oxidized at 210-255 °C over Mo-V-based oxide
catalysts to form more acrylic acid. Overall selectivities
to acrylic acid based on propene of 85-90% are obtained
at conversions above 95% [1]. Currently, the
development of acrylic acid production from one-step
oxidation of propane has been conducted. The economic
importance of this possibility and the successful
manufacture of maleic anhydride by selective oxidation
of n-butane have stimulated various researches. In
parallel, investigatons on catalytic  oxidative
dehydrogenation of propane have been undertaken
since this route is expected to lead to lower costs of
propylene production as compared to the non-catalytic
and non-oxidative processes [2]. In addition, the
behaviour of light alkanes (C,-Cg) in catalytic partial
oxidation reactions is different from the one to another
3-71
371 The involvement of selective oxidation reaction of
propane to acrylic acid has been heavily studied [8-10].
Partial oxidation of propane to acrylic acid over
vanadium pyrophosphaie (VPO) catalysts {11-12] and
heteropolyacids [13-14] has been feported. in the last
years the use of multi-component oxidic catalysts based
on  molybdenurm, vanadium, niobium and teffurium

active systems [9,15-1 7. The Selective oxic
reaction of propane is difficult to perform for a ven
yield since the product is easily further oxidized
detailed expression for apparent rate (kinetics
permit the chemical engineer and chemist to m:
rigorous extrapolation of experimental results
industrial scale and to identify adequate experirr
conditions.

It is shown in the literature that the re:
network and products distribution are very sen
toward the catalyst used. Significant differences i
reaction pathways are observed when the react
carried out over, metal oxides catalysts [18], Mo~
Nb catalysts [10], and Mo-V-Te-Nb catalysts [9]. |
previous article, it has been described the re:z
kinetics and mechanism of propane partial oxidati
acrylic acid on diluted MoVTeNbOx mixed-
catalysts using high-throughput system (nan
reactor) [19]. This article more focus and deals wit
similar reaction oxidation over diluted and lea
MoVTeNbOx mixed-oxide catalysts. The pap:
divided into two parts. Part one is focused on the p

of products selectivity, the rate of pro
disappearance and the rate of propene formation.
EXPERIMENTAL SECTION

Materials

Ammonium Hepiamolybdate lelrahydrat (Ma
Ammonium Melavanadale (Riedef-de fHaen! T

seems & (ead (o a major breakihrough and promising
deya_?/apmeﬂés‘ (73] So sar e open literature is mainly
restricied fo the study of catalyst preparation, its

structure and the comparison with other catalytically
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acid [Aldrich) Mok Ammonium Oxalzis
Water, Nitrogen, Propane, Oxygen.
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