WARFZHR(BARFE48(4) :806—814,2025
Journal of Shanxi University (Nat. Sci. Ed. )

DOI:10.13451/j.sxu.ns.2014118

HL AP RS R e COMBRI B APk RERF 52

AEEL K X E RERT, IR
(LIPS FREESYEURERE COLMHE S VER LRI # TRBFSCr bl P IR 0300065
2. PG AT AR BT R RZA ), 107S . H 32 033000)

B B RALARGE AR, FAATARBRAE A AR B R] , B 45 4 A BR 45 04 7 iR A T — b Fupe 45 45 R
o AR XS EATH R AR W A da s & F 2R AT R AR AT, R B E AT AL AT CO, M ER R IR M A
MK, R A, M p-CS.SG-CSRMA, B LR F 54 A 10% Al 49 CSI0A10 R I A 7T WAL 2 8 B 49 Ca,ALO,
P4, A 2 F § WAL R A @ @R (9.59 mY/g) #3L 5 (0.017 mY/g) . W T CaOkBRBE LA RE S
AWM E B R4 Ca;ALO,, 143 CSO0A10 I ) LA BAF a9 ke 2 A8 F , 218 30 R KABIRIG IR ) AT S Fe
UM AR BRBFEE,CO,RM ELUL ARG T 502 g/g, 457715 0.33 g/g, IR FIL 5497%, BT T RS
84 25 My AR WP AR AL T M

KGR Tk P 2 FUME  SUIR B CO, R M AR bR 25

hESES X781 MHEAREE:A X EHE:0253-2395(2025)04-0806-09

Fabrication and Performance of High-stability CO, Absorbent Prepared by
Doping and Modification of Carbide Slag

ZHAO Meixin', GENG Yigqi', LIU Shijun’, ZHANG Yabin'", GUO Yanxia'
(1. Engineering Research Center of Ministry of Education for CO, Emission Reduction and Resource Utilization, School of Environ-
ment and Resources, Shanxi University, Taiyuan 030006, China;

2. Shanxi Stone Age New Materials Technology Co., Ltd, Liiliang 033000, China)

Abstract: In this paper, the anti-sintering absorbent was prepared by using carbide slag as calcium source, citric acid as modifier, and
aluminum nitrate as dopant. The materials were characterized by X-ray diffraction, nitrogen adsorption and scanning electron micros-
copy. The cyclic adsorption properties of CO, were tested by thermogravimetric analyzer. The results show that compared with p-CS
and SG-CS adsorbents, CS90A10 adsorbent doped with a mass fraction of 10% Al can observe obvious Ca;Al,Oy diffraction peak,
and have more mesoporous structure, larger specific surface area (9.59 m*g) and pore volume (0.017 m*/g). Due to the presence of a
large amount of highly stable inert skeleton component Ca;Al, Oy in the accumulated granules of CaO, the CS90A10 adsorbent exhib-
its excellent anti-sintering ability. After 30 long cycles, the microscopic morphology and pore structure of the adsorbent remained ba-
sically unchanged, and the CO, adsorption capacity only decreased by 0.2 g/g compared to the initial cycle, still reaching 0.33 g/g.
The carbonation conversion rate was 54.97%, showing high structural and adsorption stability.
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Fig. 1 XRD pattern of original carbide slag (a) and three kinds of modified absorbents (b)
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Fig. 2 Characterization of pore structures three modified absorbents

(a) The curve of adsorption; (b) Pore distribution curve
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Table 1 Parameters of pore structures modified adsorbents
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Fig. 3 CO, cycle absorption performance (a) and carbonation conversion rate (b) of three modified absorbents
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Fig. 5 XRD patterns of CS90A10 at different cycles
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