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Tab.1 ODE performance of the cataysts

! % I % ! %
/ CoHs 0, CHq CH, co CO, CoHq
( ) 650 2.5 3.7 78.2 4.2 0 17.6 2.0
S, 03 500 33.7 99.6 44.4 3.2 13.9  38.5 15.0
550 37.1  99.3 53.9 3.2 10.5 32.4 20.0
600 42.1  99.6 57.8 3.7 10.1  28.4 24.3
650 50.2  99.8 66.0 4.4 7.6 22.0 33.1
Sm,0; 500 47.7  99.9 60.1 4.2 13.7  22.0 28.7
550 50.7  99.9 60. 4 5.6 14.9 19.1 30.6
600 54.7  100.0 61.9 5.1 14.5 18.5 33.9
650 59.2  100.0 63.4 5.4 13.7  17.5 37.5
V(CGHs) V(0 =21, =60 mL/ min, =36 000 h™*.
30 min
, , (99. 999 %,20 mL/ min)
V (CHs) V(02 =2 1( , 15 /min 800
), 60 mL/ min, 36 000 h™*. Raman
5A ( 0, Raman Renishaw UwVis
CO) @DX-502/401( CoHs , CoHe) 1000 Raman , Ar®
GG 950 (514. 5 nm) , 5 mw,CCD
Sm,05 02 (99. 995 %) 650
CoHgl O3 30 min 90 min 0)) 500 (0))
1.3 Raman ,
X- (Rigaku) He (99. 999 %) 0,
Roteflex D/ Max-C ~ X- V(H) V(Ar) =595 V(CHs) V(02 =
40 mA , 30 kv, 10 70°, 21 Raman
6°/ min.
BET 2
Carlo Erba Sorptomatic 1900 21
59 Nz 1 500 650 Sm0s
300 3 h. ODE 650
TEM JEM-100CX _ 1 , SM,05
, 10 kV. SEM (500 )
L EO-1530 C2Ha (>60%) , CzHo
, 10 kV. Sm,0s
(Or  COxTFD) 600 ., SmO; ODE
| TPD-MS , Bazers S0,
Omni Star 200 ’ SM,0s
(0.40 g) 800 30 min
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. Sm, 03 CO,
2 , 800
Tab.2 Structure and surface area of the cataysts . ' SmL0s CO, ’
/m-g " 564 SMp05 ,
B ODE , Smy03
Sm0;  SM0z(c) , S0z (m) 2.3 2.6 CO, ) SMmy03
Sm;0, Smy0; (©) 243 23.0 ODE - SmGs :
*:c= ;m= ;o R 500 \%
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ODE ’ 24 Sm,0,
(81, x5 425 W Sm,0,
, Sm,03 25% : : . :
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s, e
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Study of the Nanoscale Sm>O3 for the Oxidative
Dehydrogenation of Ethane to Ethylene

YUAN Yanping, WEN G Wei-zheng, Li Jianmrmei ,
CHEN Tong, LIAO Yuarryan, Wan Hui-lin

(State Key L aboratory for Physcal Chemistry of Solid Surfaces, Department of Chemistry
and Ingtitute of Physica Chemistry, Xiamen Universty , Xiamen 361005, China)

Abstract : A comparative study of the conventional Sm,0Os and the nanoscale Sm,Os prepared by the sol-ge
method for the oxidative dehydrogenation of ethane (ODE) to ethylene was carried out. The catayss were
characterized by XRD, SEM , TEM , BET, CO; TPD and O,- TPD techniques, as wdl as by the cataytic per-
formance eval uation for ODE reaction from 500 to 650 . It wasfound that nanoscale Sm,O3; demonstrated bet-
ter low temperature OD E performance than the conventionad Sm,03;. C;Hg converson of 47.7 % with GHy s=
lectivity of 60.1 % wasachieved at 500 . When the reaction temperatures were lower than 600 , both C;He
converson and C,H, salectivity over the nanoscale Sm,O3 were higher than those over the conventional Sm,0s.
The nanoscale Sm,03 i s characterized by having much higher surface area, more surface defective dtes, different
phase structure and weaker surface badcity as compared to the conventiona Sm;Os. All of these factors will be
favorable to increase catayst’ s ability of oxygen activation, and to the improvement of catalyst’ s ODE perfor-
mance at low temperature. The resultsof high temperature in stu microprobe Raman spectrosoopic characterizar
tionson the oxygen eciesover the nanoscale Sm,03 suggest that O, isthe active oxygen eciesfor the ODE
reaction over the catalyst.

Key words: ethane; oxidative dehydrogenation ; ethylene; nanoscale Sm,Os ; active oxygen species; in Stu mi-
croprobe Raman spectrosoopy



