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Table 1  Physicochemical properties of three Co-based catalysts
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Fig.8 CO conversion with time on stream over

three Co-based catalysts

prrE e T =i = W e e K X A | I < )
VEEEMEAL N 1. 4% . XN Co/Sio, AL b &
AR ITRIENL L, F73]J2 Bronsted R H1.0 YRR
SRR REA B PAE A BN 0 D5 A Ak R
N&A . AT Cos/Si0, , f1#8 Al Co/HZSM -5 fiEfk
R Cy, KEEREREIEREIRZ 8. 3% , H Cs, TR
e BEMERE 55 28 9. 8% , X Uk B T 431 Ui L 18 PR 3%
SERFNRR VAL R TE B R BRI R B TR 20
HEEM, HILZT AR AR Co@ HZSM -5
PEAR ) s e B S SR BEREME (3K 81 20.3% ) L IF
H R =9 €L Ph B B R B AR 1.9%
X T RAE A RN A AR e ) 7 & AR D A AR
SN 77 A R I I (AR A 7 ) 1) 328 5 P L
55 i A A AR 7] v e R Y R rh o0 Bl DL URGE B
(RS A R IR 1 D5 M AR B N RS e 04T, [
X - A 2 0 T A A K OB P R IR S5 A A R
FET 00 F i FLIE 25 F B4 BR SR8 0 355 1, 7 00 il 4 4
PR L TR B A U T DT I R AR B

FAN, 4 W LIE B Co@ HZSM -5 fix A A
RIS IR FEE T TREFIE(C +C, +



JEETES . AR EERIIF R AR Co@ HZSM -5 L FI A AIFST .27 -

337 Co EMEALIRIA STA SR PEREXE
Table 3 STA performances of three Co-based catalysts

et CO fefb/  CO,BEFEMEY / BB/ % CORSBR) /
% % G Cy~Cy Cs ~Cyy Cisa S pah) %
Co/Si0, 69. 4 L5 13.4 11.7 54.8 20. 1 1.4 90. 1
Co/HZSM -5 47.4 0.6 20.9 18.3 52.5 8.3 9.8 90.5
Co@ HZSM -5 62.6 1.4 24.8 18.9 54.4 L9 20.3 91.4
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Table 4  Aromatics relative selectivity distribution

J5 AR PR/ %

b
Cs Gy Cy Gy Gy
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Cobalt-embedded zeolite catalysts for the direct conversion of
syngas to aromatics

XI LanPing QIU BaoCheng LIU Yi ZHANG Yi®

(College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Given the low yields of aromatics, severe coke deposit formation, and harsh reaction conditions re-
quired, there are still many challenges to be overcome in the direct conversion of syngas to aromatics. In this study, we
have synthesized bifunctional Co@ HZSM -5 zeolite catalysts by a two-step crystallization method. The physical and
chemical properties of the catalysts, including sample morphology, crystal phase, acidity, reduction performance,
and coke deposition, were characterized by XRD, N, physical adsorption, SEM, NH, -TPD, H, -TPR, and TG-
DTA. Their catalytic performance in the direct conversion of syngas to aromatics was evaluated in a fixed bed reac-
tor. The results show that the bifunctional Co@ HZSM -5 zeolite catalyst has more acid sites and more suitable acid
strength than Co/HZSM -5 and Co/Si0O, catalysts prepared by traditional impregnation methods. Meanwhile, the
novel structure of the Co@ HZSM -5 in which the active metal nanoparticles are embedded in the host enhances the
stability of the active phase structure, and allows the shape-selective confinement effect of HZSM -5 to be exerted.
Therefore, the embedded Co@ HZSM -5 catalyst can effectively promote the aromatization reaction of low-carbon
products of the Fischer-Tropsch synthesis reaction, and improve the selectivity for aromatics by inhibiting the gener-
ation of long-chain hydrocarbons and coke deposition.

Key words: syngas; aromatics; embedded catalyst; Co@ HZSM-5; coupled reaction
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