55 49 45 6 P2 R 2 Eird Vol.49 No.6
20244 6 A JOURNAL OF CHINA COAL SOCIETY June 2024

KFLXF ZnO/Si0, £ & iR 7 = B b 7 14 58 B9 22 M 471 1

fo A, mE, AL, RER, RER

(1 RJFH TR BRR A5 TR0, 1HVE KB 0300245 2. AJFHL T K2 Al L el L B IR 75 M R R B S0 ==, 178 K 030024)

o OE A AT AR A R R BREEAUR, A B ARG S R TR @ IE B R . BB AR
TR A B 3 8 R /gﬂ)ﬂéﬁﬁ%éﬂﬁk% , ST HRHELEKR, BAHA B LR GTFE
FEBLARA, 1253 HFHRA, EEFTRFTHMAERETIK, LEHLILEAEZR, LK
REMAE HS R Z AWAT4E, 1283 @ém&@mzw, HE ) 2 K U BLARE AR 04 % vl B
MAALE] o AT, SRR B i e R dh AR R A & T AL £ A R3LA 49 ZnO/SiO,
BABLARF, WRET RILEMA IS L w BB Hrn, PR AR, BB RILGFIANLNE
A AR 0 Yo R B AR . RRAL R E A ﬂfmﬁ;ﬂh%éﬁ RO VAR 3G A BLAR A P RS ALIR B, 424
F LA BLAPE AL K h8 T M. AFULBLARLA 69 F 2 151.9 mg/g, & KIUBLARF o9 BLALIE
892345, XARAHKRILEMREL, /E}]ﬁiﬁ;xukﬁi‘:” zy%%u, FLAF T RALEE R AL S 6 R, A5
P ey KA R ILARE R A T B R, Smdpd) THARL L L A, EATZMNL, KILH&
AP TR A RSB AR TR, B Si0, MR AR E I, M T LA e~
LIl BN FHRERTYIERR K TE S, #mdph T EMNESL HS IR,
KB : ZnO/Si0, HABLAAAN ; KILL M5 FIRBLAR; ARE ; IR K

FESES:TQ546.5  XHARERS:A  XEHS:0253-9993(2024)06—2851-09

Influence mechanism of macropores on the room temperature desulfurization
performance of ZnO/SiO, adsorbent

YANG Chao', LIU Xufei', LIU Zhilong', SU Zhelin®, FAN Huiling”

(1. College of Environmental Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China; 2. State Key Laboratory of Clean and Ef-
ficient Coal Utilization, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The coal chemical industry, as the main source of carbon emissions in China, will face great challenges under
the constraints of the dual carbon goals. Coal derived gas deep desulfurization is an important component for highly effi-
cient and clean utilization of coal, which is of great significance for carbon reduction. Zinc oxide is a commonly used ad-
sorbent for desulfurization, but due to kinetic limitations, its room temperature desulfurization reactivity is very low, and
this cannot meet the requirements of industrial application. Pore diffusion is a prerequisite for the reaction between ZnO
and H,S, and is crucial for desulfurization performance. However, the influence of pore size, especially macropores, on the
desulfurization performance and its mechanism have been rarely reported. For this reason, two ZnO/SiO, adsorbents with

mesopores and macropores in this study were prepared using a sol-gel method and a colloidal crystal template method, re-
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spectively, and the influence of macropores on their room temperature desulfurization performance was explored. It is
found that although the introduction of macropores increases the specific surface area of the adsorbent, strengthens its sur-
face alkalinity, improves the dispersion of ZnO, and increases the concentration of oxygen vacancies in the adsorbent, its
introduction leads to a remarkable decrease in the desulfurization performance of adsorbent. The breakthrough sulfur capa-
city of mesoporous adsorbent is 151.9 mg/g, 2.3 times than that of macroporous adsorbent. This is because the macropor-
ous structure is unstable and prone to collapse during the desulfurization process, which hinders the accessibility of reac-
tion sites of ZnO; Secondly, the water vapor in the atmosphere is not conducive to the formation of a water film on the sur-
face of macropores, thereby inhibiting the occurrence of desulfurization reactions. More importantly, the combustion of
the template releases a large amount of heat during the preparation of macropores, which leads to a deep crosslinking of
the SiO, network and a decrease in the mesoporous pore size of adsorbent. The smaller mesoporous pore size results in an

excessive amount of water physically adsorbed on its surface, inhibiting the reaction between ZnO and H,S.
Key words: ZnO/Si0, adsorbent; macroporous structure; room temperature desulfurization; water film; adsorbed water
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