E3EF1H
20254 1H

www.chinacaj.net

CRE I Vol.31 No.1

Clean Coal Technology Jan. 2025

Sr;_ K Fe,sCo,0; 4L CO, IS H 1k )2 1% e

EEZN, RTE, R

(L3 BRI AT 5, IR

2LH B BRAY

5 266042; 2.7 B K A=A Ta2pe, T8 )11 750021)

 E:CO,mAMZMAIGEREZMBEA N, RBGABRBEHER SR AL ET LA TEZE L.
R, FILFRF AT LR A SR 53 B AR Z D B EAA . A T 3R SRS R 6
A, KR RIS R & T 4540 A Sry_ K Fe, 5Co,0; 1AL, 3t CO, $ALA Bk 53.73%, IKa8 M 12
MM 40.55%, K F KB 21.79% . A 69 R AEE B, Co 49 mANIG 3R T AEALT] 69 o 3R A A B0
BB EALRE AL T CO, FAL, 323 TIEAA ) CO, 25 F . K #9548 T 47 3e 86 R 8 3
AT, 33 TIRBOH 12 69 2 M. K5 Co #9345 24238t T 2 B & ARG A& C—O 8 5 R M Fo
MG 8 C—C B3, AMmIEZ T CO, £ T faff s i 12 ol L 1k

KRR A5ARHRAL A ; CO, Am S ARBR I 12 s #0405 i 1t

PESES.TQ52  XEMEREM: A

XERS:1006-6772(2025)01-0042-09

Catalytic hydrogenation of CO, to olefins by Sr;_,K Fe,sCo0,0;

CUI Aixin', HOU Yuanhao', WU Man', GUO Tuo', GUO Qingjiel’2
(1. College of Chemical Engineering, Qingdao University of Science and Technology, Qingdao 266042, China; 2. College of Chemistry and

Chemical Engineering, Ningxia University, Yinchuan 750021, China)

Abstract: The preparation of light olefins by CO, hydrogenation is an important way to alleviate greenhouse effect. Meanwhile, this is of

great significance in improving the self-sufficiency rate of light olefin in China. However, the catalyst with high conversion rates and

selectivity towards target products is a prerequisite for achieving high yields. In order to enhance the yield of light olefins, a perovskite

catalyst Sr;_,K,FeysCo,0; was prepared by sol-gel method. This kind of catalyst have notable results with a CO, conversion rate of

53.73%, a light olefin selectivity of 40.55%, and a yield of 21.79%. The characterization of catalysts reveal that the medium-strong basic

sites and oxygen vacancy concentration are enhanced with addition of Co, which promote the activation of CO,. As a result, the

conversion rate of CO, has been improved. The Fischer-Tropsch synthesis reaction has been promoted with the doping of K. Thereby, the

selectivity of light olefin has been improved. The precipitation of active metal phases, dissociative adsorption of C-O and facilitated

subsequent C-C coupling are all enhanced by the co-doped Co/K. Thereby, CO, conversion and light olefin selectivity are increased.

Key words: perovskite catalysts; CO, hydrogenation; light olefins; conversion; selectivity
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Fig. 3 Reduction, adsorption behavior analysis of catalysts
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Table 1 Percentage of O 1s for perovskite catalysts

O 1sA 41 /%

R
O; Oy O
SF(fresh) 14.20 60.27 25.71
SKF-64(fresh) 22.90 61.01 16.09
SFC(fresh) 9.49 66.72 23.29
SKFC-82(fresh) 7.20 67.46 25.34
SF(reduced) 10.30 63.54 26.15
SKF-64(reduced) 26.05 67.29 6.66
SFC(reduced) 15.13 72.18 12.69
SKFC-82(reduced) 2.94 83.65 13.42
SE(spent) 5.94 59.02 35.04
SKF-64(spent) 8.87 66.93 24.20
SFC(spent) 7.09 66.92 25.99
SKFC-82(spent) 8.20 66.43 25.37
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e 5a. K sb M 5c o ToTEE L B E S DL
KR JE AL Fe2p XPS YGis . 707.5 eV Bt i
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Fig. 5 Fe2p spectra of the catalysts
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Fig.6 Co 2p spectra of SFC and SKFC-82 catalysts
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Table 2 Catalytic performance of the catalyst after 4 h

hydrogenation reaction

. o, HHEAE /%
" #eEm co  on, Q~C Gn~GC o Cf
SE 1512 8392 540 135 148 785
SKF-64 3082 4668 1396 540 2961 435
SEC 4608 1997 5178 957 803 1065
SKFC-82 5373 1716 30.83 663  40.55 483

7241 CH,™, AN, SEC AL R Y CF e et 5
R Co AR H A F05m 1 A S5 418 K fig
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B RES LI C—O B 25 W B R BE J5 1) C—C {1
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— £ Rt CO, i 1k &% RWGS Jx I ¥ 47, 42 &
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e, M TR A RIS, TR E T e i
B AL SRR I, Co 5 K iyt e
PE—R T CO, WAL DL R B Ak &9 i A A
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Table 3 Catalytic activity of SKFC-82 under different conditions
ik W codbfe cofift BRI

(mL - g - h7) 1% 1% co CO, CH, L~ G, ~C; (o
CO,+H, 1 7200 27.38 64.58 0 18.91 3.40 9.15 3.96
CO+H, 2 7200 92.95 0 38.78 14.67 17.78 19.23 9.54
CO,+H, 3 9600 48.33 16.44 0 31.87 10.31 33.82 7.56
CO,+H, 3 7200 53.73 17.16 0 30.83 6.63 40.55 4.83
CO,+H, 3 4800 56.67 27.09 0 25.62 4.92 27.40 14.97

PR BRI /NT FTS . R Co iR T FTS )2
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Fig. 7 Possible reaction processes for SKFC-82 catalysts
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