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Research on high-strength , recyclable phenolic resins and
their composites based on dynamic acetal bonds
LUO Qian, LEI Yong-lin~
(School of Materials and Chemistry, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: By introducing dynamic acetal bonds into phenolic resin and combining it with hexamethylenetetramine
(HMTA) as a curing agent,a thermosetting phenolic resin (PRB) with both degradable and reprocessable properties , as
well as its basalt fiber composite, was prepared. The thermal properties, mechanical properties, degradation rates, and
recyclability of the material were systematically investigated. The results showed that PRB-1. O exhibited a glass transition
temperature of 66. 38°C , a tensile strength of 33.45 MPa, and an elongation at break of 3.92%. After the addition of
HMTA ,the glass transition temperature of PRB-1. 0-5% increased to 86. 82°C , the tensile strength improved to 48. 99
MPa, and the elongation at break was 3. 65%.In a 0. 1 M hydrochloric acid/acetone solution at 50°C ,the degradation rate
of PRB-1. 0-5% reached 16. 67 mg-mL™" +h™'.The degradation products can react with 1,4-butanediol divinyl ether to
undergo re-curing, enabling closed-loop recycling of the resin.Furthermore, basalt fiber composites prepared using PRB-
1. 0-5% were also found to be completely degradable under weakly acidic conditions. Composites remanufactured from the
recovered basalt fibers exhibited a tensile strength of 394. 11 MPa, retaining over 97% of the performance of the original
composite (405.28 MPa).
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