WAz % S o5 TR Vol.43 No.5
2025455 H Environmental Engineering May 2025

DOI:10. 13205/j. hjge. 202505021

BT T, X FET LR E S R T R - - = AR TP AT CO, AR R AT [T]. PR8E T R, 2025,43(5) : 192-198.

ZHAO Z Y,LIU X Y,JIANG Y Y, et al. Study on CO, capture by steel slag in gas-liquid—solid three—phase reaction at room temperature
[J]. Environmental Engineering,2025,43(5):192-198.

Wk T AR - B AR ARG AT CO, 8 & AR

RFIFT AEF' £HED RER B A NEE' HEES

(1. RS B TR 2 IR B 4B, AR 6102255 2. B MIAAEA PR 7], J6 AT 1000205 3. AR B TR K% KR
Bl2g 22 B, AR 6102255 4. B H TR 2% MHgRl22 5 TR 228, R 6505005 5. K K2 B 5 A 2408, HEK
400044)

B BN THREWNERMCO,LEGRGABNGBE ERNEFPMAHOTHEBETHA MR KR =ZHEZP
AR A R AR R CO, B B R . S5 )5 FIH XRD VA 2 (B 1 F AT R SEM AT AT, IR R
MEmAEFE, FREV RO MNEZEYHT CO,ZEH R TR AFE,CaCO, AT M HAH K KAWL
W L,EMMNCaCO, R HRAEEL BAMNRE M EER., SREBERMI2S gLt MEMNELXETRE A%
TR A, CO, MR R EWNEH A, EFET, Y AN E N 250 mL/min 40 3E AL 42 200 B B, 0 43 % I %
ik 2] 0.97%, T 5 48 = A48 K B4R 4 & CO,, 2R JE F 3k 3] 400~500°C A4 ¥ 3k B A Rl B E . A 5 AR B9 R R b
FH FAR B2 A2 40 £ CO, 4R 37 1y B i

KR : = MR B R E IR IR AL AL A

Study on CO, capture by steel slag in gas-liquid—solid three—phase reaction at room temperature

ZHAO Ziyu", LIU Xinyu', JIANG Yuanyuan®, WU Meixuan®, YANG Jie*, LIU Shengyu', SUN Yuxin®
(1. College of Resources and Environment, Chengdu University of Information Technology , Chengdu 610225, China;2. CTI
Certification Co. , Ltd. , Beijing 100020, China;3. School of Atmospheric Science, Chengdu University of Information
Technology, Chengdu 610225, China;4. Faculty of Environmental Science and Engineering, Kunming University of Science
and Technology, Kunming 650500, China;5. College of Environment and Ecology , Chongqing University, Chongging
400044, China)

Abstract: In the context of carbon peaking and carbon neutrality, the development of economical and efficient carbon capture
malterials has become a critical research field. Steel slag, as a solid waste, has presented considerable potential for carbon
capture; however, its application is limited by relatively high external energy consumption. In order to address the
shortcomings of high-temperature and high-energy-consumption of CO, adsorption by steel slag, water was added into steel
slag for a three-phase reaction at room temperature. The effects of gas flow rate, steel slag particle size, and solid-liquid ratio
on CO, adsorption efficiency in three-phase systems were studied. Then, XRD, thermodynamic, kinetic analysis, and SEM
were used to analyze the adsorption product production. The results showed that the addition of a liquid phase significantly
affected the adsorption efficiency of CO, at room temperature. The diffraction peak of CaCO, was significantly enhanced

compared to that in the two-phase reaction system, indicating a higher content of generated CaCO, crystals, better crystal
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form, and a higher carbonation degree. When the solid-liquid ratio was 25 g/L., the adsorption efficiency of CO, increased

obviously with the increase of the specific surface area of steel slag and the gas flow rate. At room temperature, when the gas

flow rate was 250 mL/min and the steel slag particle size was 200 mesh, the adsorption efficiency was measured to be 0.97%.

However, in the traditional two-phase reaction, to achieve the same efficiency, the temperature needed to be as high as 400 to

500 °C. This study provides new ideas for the resource utilization of steel slag and low-energy-consumption CO, capture.
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Figure 1~ Process flow of the CO, capture reaction device
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Figure 2 Effects of different gas flow rates on CO, capture efficiency
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Figure 3 Effects of different solid-liquid ratios on CO, capture efficiency
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Figure 4  Effects of steel slag particle size on CO, capture efficiency
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Figure 6 XRD analysis of steel slag before and after reaction
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Figure 7 SEM characterization of steel slag and CO, capture products
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