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Figure 1 (Color online) (a) Chemically degradable epoxy resin
products; (b) 1000-L pilot plant for chemically degradable epoxy resin.
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Table 1 Properties of cured epD-MTHPA and cured ESI-MTHPA
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Table 2 Properties of cured epD-MeH-HPA and cured E51-MeH-
HPA
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Table 3 Comparison of epD-based cured resin and typical recyclable epoxy resins reported in literature
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Figure 2 (Color online) Comparison of hygrothermal aging results of
cured epD-MTHPA (a) and cured ESI-MTHPA (b).
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Figure 3 (Color online) Comparison of hygrothermal aging results of

cured epD-MeH-HPA (a) and cured E51-MeH-HPA (b).
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Figure 4 (Color online) (a) Viscosity-temperature curve of epD-based
RTM resin; (b) lightweight CFRP board for automobile roof.
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Figure 5 (Color online) (a) Digital photos of epD-based prepreg resin
and its CFRPs; (b) performance radar chart of three cured epD-based
prepreg resins.
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Table 4 Performance comparison between epD-based electrical
castable and commercial electrical castable
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Figure 6 (Color online) (a, b) Application of EPD in electrician/
electrical equipment.
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Figure 7 (Color online) Recycling of a model device.
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Figure 8 (Color online) Application of the recycled bisphenol A
polyol in toughening modification of epoxy resin.
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Table 5 Effects of different sample/degradation solution ratio (Ryy)
and temperature on degradation time
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(epD). 1ZM ZR 5 1 2 Bl S/ 5 B 119 U451 0 43 A S T
TR T A B R M, TR BINFT M Bh A L0 B
epD ) il £ 8 i B 3 — 20 o Mk B A A SR SE B, AT
BeiE MEUA A B4, HEERETTE, Halthogsk
200 L 28 FISGAIE. I8 70 °Cilf EFI80% 1 1)
BHRENRE ST epD B AT T IRAAMEIGE, &1

%R

6 ORI AZ STl AP RCR
Table 6 Toughening effect of recycled bisphenol A polyol

H10 wt.%  F15wt.%

WABTH E51-FRIH 1K 5 D N R )
WIS (°C) ¥ 147.4 132.6 121.4
5 {115 FF (MPa) 113 120 117
L 1% L (GPa) 24 23 2.3
WA (%) 6.8 6.3 6.6
Th TR (kI/MD) 17 24 31

a) ZE T DSCIB IR AT L.

35RALEL 5 AT RE LR B 90% LA _F 11 T, A 25 it IS &, iF B
T RELE i T ORRE RAFROARE I, I SRt
TN B AR AR 5 2 SRR, 2 R B IR AT 4
FAF B H A MRS 7 A o TR R AL 7, MR R
Fm CEMZR G ERE B AR SR B i, XL
Pyt m] DAZE AR R AN B 26 A A B, JFIRAIE TR
GEPUERFAES LM h ROREME AT AT 1. LA, Fafi™
Yyl I 2 R 0y 8, TR IR A% TR AE
B4 SR SR I AT R B T L L .
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Chemically recyclable epoxy resins: from performance evaluation to
application demonstration
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Abstract: Epoxy resins are a class of important thermosetting resins widely used in fields such as aerospace, rail
transportation, and electronic appliances. However, cured epoxy resins possess a three-dimensional cross-linked
network, rendering them insoluble and infusible, which makes degradation and recycling particularly challenging. After
being discarded, disposal mainly involves landfilling or incineration, leading to significant environmental pollution and
resource wastage, which has garnered widespread attention. Existing strategies reported to date, including high-
temperature pyrolysis, treatment with strong acids/alkalis/oxidizing agents, and the synthesis of novel resins containing
dynamic bonds, generally difficult to simultancously meet the requirements for long-term service stability and mild
degradation/recycling conditions. This paper primarily summarizes recent research progress by our group in the
preparation of chemically recyclable epoxy resins. It systematically introduces their batch-scale preparation,
hydrothermal aging behavior, and degradation/reusability performance. Furthermore, successful application demonstra-
tions in areas such as composites and electrical insulating materials are presented.

Keywords: epoxy resin, chemical degradation and recycling, service stability, composite materials, electrical insulating
materials
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