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Abstract The cataytic properties of unsupported oobdt and nicke oxide catalyds toward ethane and ethylene
oxidation were conpared , and the results indicated that nore ethylene as intermediate product can be subsequently
oxidized into degradation products, GOy, over the former than over the latter. As increasng and/ or decreasng
reaction tenperature , the catalytic behavior of GO/ SO, prepared recently indicated that the aging of catalyg is very
sendtive to the pretreatment oondition. In-situ Weiss magnetisn measurement result over supported cobat oxide
showed that the cobalt il remains as @?* even if the oxygen infeed has been consumed. It indicated that the cobalt
reduction is difficult due to the interaction between active phase and support. That the cataytic activity is related to
the ease of the @°* =—@>* trandtion, and a hetero-hommogeneous mechanism reflected in ODHE reaction over
oobalt-based catalyss was suggested.

Keywords oobalt oxide, ethane, oxidative dehydrogenation , ethylene, mechanism, metd oxide- support interaction

90, , Al,0s
(obHE)  B2eT
Q05 @0, @O , ,

[1.2] [3 5]

* Emal : tchen @sipt. com. cn
Received March 18, 2004 ; revised May 21, 2004 ; accepted July 12, 2004.
(No. G1999022408) (No. E0210002)


https://core.ac.uk/display/41362566?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

1761

, Co
ODHE ,
Q@ )
o
Co-
1
1.1
@O D (GH30,) 2 4H,0 , o
90, , Ar
e} @ (D)
Weiss U
1.2
35cm, 6 mm , 0.10g¢
, . 3000 h™*,
V(GHs) V(O:) V(He) =2 1 21.
[8].
1.3 In situ Weiss
Weiss [9,10]. 100 mg
6 mm U (1,
, He ,
2
2.1
(61, ODHE , 438
K 1% ,
,490 K (@) , ,
ODHE 1523 K ,
, 50% 60 %,

[11 14]

Quartz bar

N
Quartz wool\i

Catalyst
Support ~u

1 U
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Figure 2 Conversond ethane and ethylene (solid and open dirdles,
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Table 1 Cataytic behaviour of GO/ SO, catdyds under afew typicd temperatures
Loading Preparing 600 K 650 K 700 K
It % time® Qnv./ % ./ % Q. / % ./ % Qnv./ % ./ %
59 aod 0.8 20 6.5 33 12 46
42 ad 1.0 25 2.5 27 6.0 35
4.78 ad 0.8 35 1.0 40 2.6 50
7.56 ad 0.8 40 2.5 55 7.0 60
3.38 New 3.0 23 5.7 27 8.0 27
7.78 New 14 15 14 26 14 32
11.13 New 1.7 45 3.7 46 7.8 48
11.6 New 27 13 14 22 18 32
14.5 New 11 16 12.5 21 16 31

#0ld —prepared afew months agp ; New —prepared recently
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