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Research progress on structural characterization, modification mechanisms,

and application of willow catkin fibers

Hu Zhongshuai, Yang Yong, Zhao Xinrong, Zheng Shaoyuan, Li Yan, Lii Yuting,
Wang Yongkang , Xu Xipeng

School of Energy and Constructional Engineering, Shandong Huayu University of Technology, Dezhou 253034, Shandong, China

Abstract: As a seasonal biomass waste, the massive dispersion of willow catkins not only causes
resource waste, but also poses environmental and safety hazards. However, the hollow tubular
structure, high specific surface area, and abundant hydroxyl functional groups endow willow catkin
fibers with significant potential for high-value utilization. This paper introduced the structural
characterization methods, microstructural features, and modification methods for willow catkin fiber,
and discussed the limitations of current modification methods. Finally, the application of modified
willow catkin fiber materials in frontier fields such as environmental sensing, energy storage,
electromagnetic wave absorption, flexible electronics, and biomedical were discussed, and the future
for the high-value utilization of willow catkin fibers were prospected.
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Fig. 1 Scanning electron microscope images of willow catkin fibers
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Tab.1 Main characterization methods for willow catkin fiber microstructure
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Tab.2 Various characteristics of willow catkin fibers
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Tab.3 Effects comparison of physical modification methods
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Fig. 2 Schematic of synthesis process of nitrogen and sulfur co-doped porous carbon nanosheets
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Tab.4 Comparison effects of chemical modification methods
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Fig. 3 Synthetic process application of ZnFe,0,/Zn0 hetero-tube based on willow catkin fiber template
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