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1.1 Structural characterizations of diphenols

Fig. S1. 1H NMR spectrum of PCD.

Fig. S2. 1H NMR spectrum of GCD.
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Fig. S3. 1H NMR spectrum of PFD.

Fig. S4. 1H NMR spectrum of GFD.
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Fig. S5. 13C NMR spectrum of PCD.

Fig. S6. 13C NMR spectrum of GCD.
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Fig. S7. 13C NMR spectrum of PFD.

Fig. S8. 13C NMR spectrum of GFD.
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Fig. S9. Melting points of diphenols.

1.2 Structural characterizations of epoxy resins

Fig. S10. 1H NMR spectrum of PCE.
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Fig. S11. 13C NMR spectrum of PCE.

Fig. S12. 1H NMR spectrum of PFE.
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Fig. S13. 13C NMR spectrum of PFE.

Fig. S14. Melting points of epoxy resins.
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Fig. S15. FTIR spectra of epoxy resins.

1.3 Structural characterizations of the cured epoxy resins

Fig. S16. FTIR spectra of the cured epoxy resins.

Table S1. FTIR analysis of epoxy monomers and cured epoxy resins.

DGEBA DGEBAI PCE PCEI PFE PFEI GFE GFEI GCE GCEI

Epoxy Group √ － √ － √ － √ － √ －

Hydroxyl Group － √ － √ － √ － √ － √

√: existence

－: inexistence
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1.4 Swelling Photos’ images of epoxy thermosets

Fig. S17. Swelling photos of epoxy thermosets in different solvents.
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1.5 Non-isothermal DSC curves of epoxy thermosets after hygrothermal aging

Fig. S18. Non-isothermal DSC curves of epoxy thermosets (DGEBAI) after 0 day, 5 days, 9 

days, 12 days, and 15 days’ hygrothermal aging.

Fig. S19. Non-isothermal DSC curves of epoxy thermosets (PCEI) after 0 day, 5 days, 9 days, 

12 days, and 15 days’ hygrothermal aging.



14

Fig. S20. Non-isothermal DSC curves of epoxy thermosets (GCEI) after 0 day, 5 days, 9 days, 

12 days, and 15 days’ hygrothermal aging.

Fig. S21. Non-isothermal DSC curves of epoxy thermosets (PFEI) after 0 day, 5 days, 9 days, 

12 days, and 15 days’ hygrothermal aging.
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Fig. S22. Non-isothermal DSC curves of epoxy thermosets (GFEI) after 0 day, 5 days, 9 days, 

12 days, and 15 days’ hygrothermal aging.

1.6 Thermal and mechanical properties of epoxy thermosets

Table S2. Thermal and mechanical properties of epoxy thermosets.

Samples Tg (℃) Tg+60 (K)
Tg +60(K)Storage Modulus 

(MPa)
νe (mol m-3)

DGEBAI 154 487 12.47 1027 

PCEI 160 493 12.52 1018 

GCEI 128 461 8.96 779 

PFEI 161 494 11.6 1072 

GFEI 173 506 10.43 826 
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Fig. S 23 Tan δ as a function of temperatures through DMA.

Fig. S24. Storage modulus as a function of temperatures through DMA.

1.7 Tensile stress-strain curves of epoxy thermosets after hygrothermal aging
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Fig. S25. Tensile stress-strain curves of epoxy thermosets (DGEBAI) after 0 day, 5 days, 9 

days, 12 days, and 15 days’ hygrothermal aging.

Fig. S26. Tensile stress-strain curves of epoxy thermosets (PCEI) after 0 day, 5 days, 9 days, 

12 days, and 15 days’ hygrothermal aging.
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Fig. S27. Tensile stress-strain curves of epoxy thermosets (GCEI) after 0 day, 5 days, 9 days, 

12 days, and 15 days’ hygrothermal aging.

Fig. S28. Tensile stress-strain curves of epoxy thermosets (PFEI) after 0 day, 5 days, 9 days, 

12 days, and 15 days’ hygrothermal aging.
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Fig. S29. Tensile stress-strain curves of epoxy thermosets (GFEI) after 0 day, 5 days, 9 days, 

12 days, and 15 days’ hygrothermal aging.

1.8 Moduli of epoxy thermosets after hygrothermal aging

Fig. S30. Moduli of epoxy thermosets (DGEBAI) after 0 day, 5 days, 9 days, 12 days, and 15 

days’ hygrothermal aging.
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Fig. S31. Moduli of epoxy thermosets (PCEI) after 0 day, 5 days, 9 days, 12 days, and 15 

days’ hygrothermal aging.

Fig. S32. Moduli of epoxy thermosets (GCEI) after 0 day, 5 days, 9 days, 12 days, and 15 

days’ hygrothermal aging.
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Fig. S33. Moduli of epoxy thermosets (GFEI) after 0 day, 5 days, 9 days, 12 days, and 15 

days’ hygrothermal aging. 

Table S3. Tensile strength of epoxy thermosets after 0 day, 5 days, 9 days, 12 days, and 

15days’ hygrothermal aging

DGEBAI PCEI GCEI PFEI GFEI
Time

    Samples
Strength (MPa)

0 day 75.0±9.1 74.7±5.1 83.8±6.3 54.9±4.1 64.7±8.0
5 days 67.5±5.3 67.6±3.0 80.5±7.1 50.0±6.0 61.4±2.8
9 days 67.1±6.2 67.2±2.8 79.9±4.4 45.4±3.7 61.0±5.1
12 days 65.5±4.3 65.4±5.4 74.3±8.3 44.1±6.5 60.7±6.3
15 days 65.4±5.2 65.3±4.1 73.7±5.9 30.6±4.5 60.9±3.5

Table S4. Moduli of epoxy thermosets after 0 day, 5 days, 9 days, 12 days, and 15 days’ 

hygrothermal aging

DGEBAI PCEI GCEI PFEI GFEI
Time    Samples

Modulus (MPa)
0 day 1055±41 1595±58 1762±27 1376±89 1672±85
5 days 1033±71 1566±53 1715±21 1177±67 1668±24
9 days 1038±7 1510±114 1696±90 1069±35 1624±42
12 days 980±55 1496±34 1660±81 958±57 1561±17
15 days 911±24 1456±65 1652±10 834±42 1490±31
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1.9 Thermal-dependent FTIR spectra of epoxy thermosets without ortho-methoxy 

groups

Fig. S34. Thermal-dependent FTIR spectra of epoxy thermosets without ortho-methoxy 

groups.

2.0 The detail for calculating EPI1 and EPI2.
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