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Mineralization and storage of carbon dioxide by the fly ash from co-firing of
municipal sludge and coal

WANG Qiong"’, WANG Linmeng', YU Zheng’, ZHANG Zhenqun?, WU Yi'

1. College of Urban and Environmental Sciences, Hunan University of Technology, Zhuzhou 412007, China; 2. Guangzhou
Zhujiang Power Generation Co., Ltd., Guangzhou 511457, China
*Corresponding author, E-mail: 7570534@qq.com

Abstract In order to explore the treatment method of co-firing municipal sludge and coal in power plants and
utilizing the fly ash to mineralize CO,, the ability and influencing factors were studied. The characterization of
the fly ash and the mineralized ash were conducted, and their mineralization mechanism was studied. The results
showed that the co-fired fly ash contained a large amount of Ca and Mg with high reactivity, and had a strong
ability to mineralize’CO,. The optimal reaction conditions were 3% mass concentration of sodium carbonate
solution, CO, flow rate of 200 mL-min ™", fly ash dosage of 50 g-L™', temperature of 100 °C, and reaction time of
80 min. Under such conditions, the maximum amount of CO, mineralized and stored per unit of fly ash can
reach 125.05 mg-g . The microstructure of mineralized ash had undergone significant changes, with a large
amount -of calcium ions in the co-fired fly ash dissolving out and carbonate precipitation formed through
carbonation. This waste treatment model was expected to promote the hazard neutralization, volume reduction,
and waste utilization of municipal sludge on a large scale, and achieve reduction in carbon emissions in coal-
fired power plants nearby, further expanding the field of large-scale comprehensive utilization of fly ash.
Keywords fly ash; carbon dioxide; mineralization; municipal sludge; waste treatment


https://doi.org/10.1016/j.jclepro.2021.126930
https://doi.org/10.1016/j.jclepro.2021.126930
https://doi.org/10.3969/j.issn.1004-4248.2012.01.022
https://doi.org/10.1016/j.enconman.2005.10.021
https://doi.org/10.1016/j.jclepro.2014.03.005
https://doi.org/10.1016/j.fuproc.2016.10.004
https://doi.org/10.1016/j.fuproc.2019.01.015
https://doi.org/10.1007/s10098-021-02210-z
https://doi.org/10.1007/s10098-021-02210-z
https://doi.org/10.4209/aaqr.2014.10.0240
https://doi.org/10.4209/aaqr.2014.10.0240
https://doi.org/10.1007/s11356-020-08864-4
https://doi.org/10.1007/s11356-020-08864-4
mailto:7570534@qq.com
mailto:7570534@qq.com

	1 材料与方法
	1.1 实验原料
	1.2 实验装置
	1.3 实验方法
	1.4 实验设计
	1.5 分析方法

	2 结果与讨论
	2.1 反应时间的影响
	2.2 反应温度的影响
	2.3 粉煤灰投加量的影响
	2.4 碳酸钠溶液浓度的影响
	2.5 微观形貌分析
	2.6 物相分析
	2.7 元素分析

	3 结论
	参考文献

