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The oxidative dehydrogenation (ODH) of ethane
to ethene has attracted much attention in recent
years. L ez Nieto et alt*! reported that MoV TeNbO
cataysts prepared by hydrotherma synthess show
high activity and sdlectivity for ODH of ethane, and
an ethene yield of 75 % wasobtained at 400 on the
best cataysts. In ethane oxidation, the cataytic be-
havior of MoV TeNbO catalysts can be mainly related
to the presence of the multif unctionad Te;M,,Os7 Or-
thorhombic phase in cooperation with the (V ,Nb)-
containing MosOy4type phasel?=!.

In this paper , we report the preparation of the
MoV TeNbO catayst by a durry method, its charac
terization and the influence of the cacination atmo-
gphere on the catdys performance for the ODH of
ethane.

The MoV TeNbO catadyst was prepared by a
durry method. Ammonium heptamolybdate, ammo-
nium metavanadate and telluric acid were disolved
upon heating to 80  inaflask, and niobium oxaate
was disolved in another flask. The atomic ratio of
Mo V Te Nbwas1 0.3 0.23 0.1. The aqueous
lution of niobium oxalate was added to the firg
flask to result in a durry. The water in this durry
was removed by a rotary evaporator to obtain the pre-
curor lid. After it wasdriedat 80 for 10 h, the
precuror olid wascacined at 600 for 2 hina N>
stream (the sample is denoted as 9.-N). For com-
parion, the same precursor lid was calcined at 600

for 2 hinar (denoted as 9.-A) .
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The catalytic performance of the MoV TeNbO
catayst for the ODH of ethane was tested in afixed
bed quartz tubular reactor at atmogheric pressure.
The result is shown in Table 1. 9.-N showed good
catalytic performance for the ODH of ethane to ethene
at reaction temperatures above 400 , and ethene
wasformed as the main product. The ethane conver-
gon increased and the seectivity for ethene decreased
with increasng temperature. A maximum ethene
yidd of 80.9 % was achieved at 440 on SL-N.
However , on 9.-A dmost no activity for the ODH of
ethane was detected.

Tablel ODH of ethane on MoVTeNbO catalyst samples
Sl %

Sample  t/ X% T o Y%

Blank 440 - — — — —

9-N 400 59.0 95.4 0.8 3.8 56.3
420 75.5 93.6 1.4 5.0  70.7

440 89.6 90.3 1.5 8.2 80.9

460 95.8 83.4 3.9 12.8 79.9
L-A 440 _ — _ — —
Reaction conditions: 500 mg catdys , totd flow rate 10 ml/ min,
feed compostion 30 %C,Hg 30 %0540 %N .

XRD patterns of the MoV TeNbO catayst are
shownin Fg 1. S-A wasprimarily composed of the
MoO; phase but no MoO3; wasobserved in the pattern
of S-N. 9-N gave peaks at B =7.7, 9.0°,
22.1°, 26.2°, 26.8, 27.3, 29.2 and 35.4°,
which were mainly related to an orthorhombic
Te;M200s7 (M =Mo, V and Nb) phase, while peaks
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a7.7,87,14.0°,22.1°,23.3°,24.9°,29. 7,
31.5°, 32.4 and 33.5° were attributed to
(M00,93Vo,07) 5014 [ JCPDS, 31-1437 ] and/ or
Nbo. 09M0g. 9102 g0 [JCPDS, 27‘1310] or MO5—X(V/
Nb) ,Ourlike phases. The peaks at 22.1°, 28.2°,
36.2°, 45.2° and 50.0° were assgned to the
Tep.:sMOs (M =Mo, V , and Nb) phase!? .

* * MoOs
o Tep3MO;
A Te;MyOs;
& Mo, (V/ND),O,,

26/(°)

Figl XRD patternsof solid MoVTeNbO catalyst samples
(1) L-N, (2) 3-A

The difference in the surface morphology of the
two samples was revealed by SEM , as shown in Fig
2. 9.-A has plate’like structure with fairly smooth
surfaces, while SL-N has a porous surface morpholo-
gy with ome fine structure, which was in good
agreement with the surface area measurements. The
BET wecific surface area of S.-N was 6.92 m*/ g,
while that of S.-A wasonly 0.31 m? g. This result
al o agreed with thefinding by Watanabe et al!® that
a higher surface area of the catayst correlated well
with a higher catalytic activity.

In concluson, the MoV TeNbO catayst prepared
by the durry method and calcined at 600 in a N;
stream exhibits an ethane converson of 90 % and an
ethene sdectivity of 90% at 440 . A highly crys

MoVTeNbO

N2 MoV .3 Tep. 2sNbo. 10«

,440 90 % ,
XRD SEM
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Fig2 SEM images of MoVTeNbO catalys samples
(@ -N, (b) S-A

talline MoV TeNbO catalyst may be one of the most
dfective catdysts for ethene production usng low
cost ethane.
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