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摘要：生物基热固性高分子材料是生物质高值化利用的重要方向。本论文以香草醛为原料，设计合成了含有动态缩硫醛基团的热固性酚类高分子、聚氨酯、聚酰胺网络及环氧树脂。在Lewis酸的催化作用下，香草醛与多巯基化合物发生“巯基-醛基”缩聚得到交联的酚类高分子，具有抗氧化功能，且在DMSO中可氧化降解回收香草醛。香草醛与巯基乙醇缩合产物为多羟基化合物，不仅可实现聚氨酯交联网络构筑，还促进了交联结构在光催化作用下的有效降解。香草醛的缩水甘油醚可与多巯基化合物同步发生“巯基-醛基”缩合及“巯基-环氧”开环，所得动态环氧树脂不仅展现了优异的耐酸耐碱性能，还表现了优异的自发荧光性能。综上，基于香草醛的热固性树脂展现了优越的循环回收加工性能，降解回收性能，以及抗氧化和自发荧光等属性。
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Abstract: Biobased thermoset resins are considered important candidates for value-adding applications of biomass. Starting from vanillin, we designed a series of dithioacetal-containing biobased thermosets, including phenolic resins, polyurethanes, polyamides, and epoxy resins. Catalyzed by Lewis acids, polymers from the thiol-aldehyde polycondensation between vanillin and polymercaptans exhibited antioxidation properties, and vanillin can be recovered after oxidative degradation in DMSO. The polyol from the thiol-aldehyde condensation between vanillin and 2-hydroxyethanethiol is an efficient crosslinker for making polyurethane networks, which are photodegradable. Concurrent “thiol-aldehyde” polycondensation and “thiol-epoxy” ring opening reactions between 1,6-hexanedithiol and the glycidyl ether of vanillin leads to dynamic epoxy networks. These epoxy resins not only exhibited superior hydrolytic stability, but also fluorescence properties. In summary, vanillin-based thermosets exhibited excellent recyclability, degradability, antioxidation and fluorescent properties.
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图1. 基于香草醛构筑的聚氨酯网络及光降解示意图。
备注：中英文和图摘要不限，字数不限，格式统一即可。
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