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Fig.1 (a) The catalytic activity over series catalysts under different C;Hy/CO, ratios, operating at 600 °C, using 0.3 g catalysts; (1) 5%
(volume fraction) C;Hg, (2) 5% (volume fraction) C;Hg-1%(volume fraction) CO,, (3) 5% (volume fraction) C;Hg-2.5%(volume fraction)
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(volume fraction) CO,; (b) The activity results under no CO, co-feed and optimized C;Hg/CO, ratios
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Fig.2 The activity comparison of (a) 5In/S1; (b) 5In-S1; (c) 5In/Beta under PDH and CO,-PDH;

(d) The CO, hydrogenation activity and product distribution
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Fig.3 The XRD patterns of various catalysts
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Fig.4 The (a)=(b) Raman and (¢) UV-vis DR spectra of various catalysts



54

RS In T AALBR AL TTGE B S AT AT 343

B In ] B LA A7 s I A L ANA A ORE B 14T 7%
R T 2P HRE 5In-S1 L) K 5Tn/S1 AR AR H i H
PR, FATIZ MR 1T T UV-vis DRS
fiE . FH L 21 ST AR TC B S Wi, STn/ST AR R FE
HUCM TR 237 nm Ak HVBL TR S AW i, Tl L
U5 Ja8 SR 2 A0 o 4 Tn, O, B0k B 1T 0. Kk A
SIn-S1AEARF F AT OUEE 2] < 200 nm AMFEAERHIETL

W |, I RRAE DG U i SR A0 T R AR R (A S Y
e 42 Jm 2RI 72 TR AT THED SIn-S1 A4k ) o
In IR AR T S1 B 224 . 1LAh, 5In/Si-Beta

T e

(b) U g

FE AR EE Si-Beta 28 A H L T 07 F 820 em ™ Ab[4F
TRV, W] LA TS T InO Hy A . DL b 235 SR B 2 ot v
A L In/ST 1 In/Si-Beta AL FAELE In,05 Tk,
KA B STn-ST AR JE L 454, $fE 0 H
In 1] BE LA SR 2UAF7E
2.3.3 FHi LB ST EERIE

AT R OB BRI T ARER A 5In-S1 K&
SIn/STAEAL T B SOWTE B . [ 5(a)—(b) 19 451 4 i 5%
PG U B R 2 240 3R B0 o B ST 035 1 7S A AR T
i, RSFE12558 200 nm. 450014 SEM-EDX (%15 A

50 nm
fa—

&5 (a), (¢)5In-S1 & (b), (d) STn/ST AT B4 FLTE A% S BT RAE
Fig.5 The FESEM, SEM-EDX and TEM images of (a), (¢) 5In-S1 and (b), (d) 5In/S1
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Structural-Activity Relationship of Indium-Based Catalysts for CO,
Oxidative Propane Dehydrogenation

SONG Shao-jia, ZHANG Xuan, CHEN Yi-shuang, LONG Bai-ting, SONG Wei-yu*
( National Key Laboratory of Heavy Qil and China University of Petroleum ( Beijing ) , Beijing 102200, China )

Abstract: CO, assisted propane dehydrogenation (CO,-PDH) is an important way to improve the per pass conversion
of propane and the resource utilization of CO,. It is of industrial and scientific interest to explore efficient and non-
toxic CO,-PDH catalysts Herein, a series of indium-based catalysts with different synthesis methods were prepared.
The indium site structure was investigated by X-ray diffraction, Raman, H, temperature programmed reduction and
scanning electron microscopy measurements. By correlating with the activity data, one could conclude that the
impregnated In/S1 catalysts contain InO, cluster and In,0, particles with InOg structural moiety, which undergoing
the In"*5 In” redox cycle during the reaction. In comparison, the hydrothermal synthesized In-S1 sample do not
contain this InOg structure. Such redox cycle derived by InOg4 coordination play an important role in CO,-PDH
process. Besides, the ten membered silicalite-1 zeolite is more favorable for CO, adsorption/activation compared with
the twelve membered BEA topological Si-Beta zeolite, because the In/S1 shows superior activity than 5In/Si-Beta
counterpart.

Key words: propane dehydrogenation; catalytic CO, conversion; zeolite; indium catalysts



