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Abstract: The structure and catalytic properties based on Chromium Oxide supported on mesoporous SBA-15 for

oxidative dehydrogenation of propane by CO, have been studied by using X-ray diffraction (XRD), ultraviolet-vis-

ible diffuse reflectance spectra (UV-Vis DRS), electron spin resonance (ESR), X-ray photoelectron spectroscopy

(XPS) and propane pulsing experiments in the absence of gas-phase O,. It has been shown that propane conver-

sion and propene yield increase with Cr loadings. The propane conversion and propene yield on CrO, (Cr: 10wt%)
/SBA-15 catalyst for oxidative dehydrogenation of propane by CO, at 550 °C reach 24.8% and 21.8%, respectively
.The results of ESR, UV-Vis DRS and propane pulsing experiments indicate that Cr'! in the CrO,/SBA-15 cata-

lyst is the main active species in oxidative dehydrogenation of propane by CO, and Cr", Cr" is inactive in dehy-

drogenation.
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Table 1 Catalytic properties of the CrO,/SBA-15 catalysts for oxidative dehydrogenation of propane by CO,
Catalysts CO, conversion / mol% C3Hg conversion / mol% C;Hg selectivity / mol% C3Hg yield / %
1.2Cr/SBA-15 3.8 9.9 74.8 74
1.8Cr/SBA-15 44 12.0 77.3 9.3
2.5Cr/SBA-15 5.7 20.2 90.2 18.2
5Cr/SBA-15 7.6 24.0 89.4 21.5
10Cr/SBA-15 7.9 24.8 87.6 21.8
15Cr/SBA-15 11.8 25.1 80.7 20.3
10V/SBA-15 6.4 13.5 86.5 11.6

Reaction conditions: catalyst bed temperature and pressure 550 °C, 0.1 MPa; reaction gases: V¢ Vo Va=2:44;

space velocity: 5 000 em?®-g™'+h™'; flow rate: 25 mL-min™.
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Fig.1 XRD patterns of the CrO,/SBA-15 catalysts
(high angle)
a: 1.2Cr/SBA-15; b: 2.5C1/SBA-15;
c: 5C1/SBA-15; d: 10Cr/SBA-15;
e: 15Cr/SBA-15
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Fig.2 XRD patterns of the CrO,/SBA-15 catalysts
(low angle)
a: 1.2Cr/SBA-15; b: 1.8Cr/SBA-15,
c: 2.5Cr/SBA-15, d: 5Cr/SBA-15,
e: 10Cr /SBA-15, f: 15Cr/SBA-15

B3 45 T KIS CrO, / SBA-15 i £k 751 B i
() UV-Vis DRS i, Hr 262 nm Fl 366 nm (11
Wi mT I S Ay Y T A BE A2 B CeMAF AR 464 nm T
595 nm (1 2 WO 53 50 U I S N ECAE XS FR Y Cel
Ay — T, 1Ay, — T, B FEREEW, 0] 0L, CrO, /



. 1544 - g Ml

(a

F

2,
¥

=

il %21 %

SBA-15 fiE Al F A7 AE Cr'VRl Crl i, B 45 4 112
BRI, CoV RN D, Cr FR S,

220N Sl im gy gy CTO</ SBA (dehyduated)
/ m 595 nm
NN — Y
= i \/\\ c
3 H ; T
2 \\ \/ 7
: \/
H \ e b
i L\H .
1 i3 L 1 -
200 300 400 500 600 700 800

Wavelength / nm
3 WiKH) CrO,/SBA-15 #E4L B UV-Vis DRS Kl
Fig.3 Diffuse reflectance UV-Vis spectra of CrO,/SBA-15

catalysts after dehydration
a: 1.2C1/SBA-15, b: 1.8Cr/SBA-15,
c: 2.5Cr/SBA-15, d: 5.0C1/SBA-15,
e: 10Cr/SBA-15, f: 15Cr/SBA-15
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Fig.4 ESR spectra of CrO,/SBA-15 catalysts under CO,
atmosphere at 550 °C
a: 2.5Cr/SBA-15, b: 5Cr/SBA-15,
c: 10Cr/SBA-15, d: 15Cr/SBA-15
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