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Prospect of research on soft matter and complex fluid under microgravity
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Abstract It is of great scientific significance and practical value to study soft matter and complex fluid systems by means of the unique
conditions of the microgravity environment. This paper presents the characteristics of soft matter, complex fluids, and the related
microgravity research. Notably, the establishment and operation of the China Space Station have provided strong support for the
microgravity research on soft matter and complex fluids. It summarizes the domestic and international research status in the field of
microgravity research on soft matter and complex fluids, and analyzes the challenges and difficulties including limited space resources,
experimental technologies and equipment limitations, and the integration of theory and experiment. Looking forward, it identifies the key
issues in the future microgravity research on soft matter and complex fluids, and puts forward the vision of developing more advanced
microgravity experimental equipment and technologies. Given the nature of the microgravity research on soft matter and complex fluids, it
is recommended to combine the multidisciplinary knowledge such as physics, chemistry, biology, and materials sciences for
interdisciplinary and cross—institutional studies. Meanwhile, international cooperation should be carried out to jointly promote the

vigorous development of this research field.
Keywords soft matter; complex fluid; microgravity; space experiment; China Space Station

(BHLgiH T

126 www.kjdb.org


https://doi.org/10.1109/TPS.2015.2452943
https://doi.org/10.1109/TPS.2015.2452943
https://doi.org/10.1109/TPS.2015.2452943
https://doi.org/10.7498/aps.65.186102
https://doi.org/10.7498/aps.65.186102
https://doi.org/10.1140/epjp/i2013-13010-8
https://doi.org/10.1140/epjp/i2013-13010-8
https://doi.org/10.11777/j.issn1000-3304.2022.22280
https://doi.org/10.1063/1.5124895
https://doi.org/10.1126/science.aao4284
https://doi.org/10.1038/s41586-019-1713-2
https://doi.org/10.1039/D5SM00174A
https://doi.org/10.7693/wl20241002
https://doi.org/10.1063/1.1784559
https://doi.org/10.1063/1.1784559
https://doi.org/10.1063/1.1784559
https://doi.org/10.1063/1.1406921
https://doi.org/10.1063/1.881299
http://www.kjdb.org

	1 引言
	1.1 软物质和复杂流体的定义与特点
	1.2 微重力研究

	2 软物质和复杂流体在微重力环境下的研究现状
	2.1 胶体与自组装
	2.2 胶体聚集行为研究
	2.3 泡沫和乳液
	2.4 液晶与有序相
	2.5 颗粒物质
	2.6 生物大分子与细胞/组织相关研究
	2.7 实验平台与测量手段

	3 软物质和复杂流体微重力研究面临的挑战和困难
	3.1 实验层面
	3.2 技术层面
	3.3 理论层面
	3.4 组织层面

	4 未来研究展望
	4.1 未来研究焦点
	4.2 实验技术和理论的革新
	4.3 跨学科研究的趋势

	5 结论
	参考文献

