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Structure and synthetic mechanism analysis of diglycidyl ether of

bisphenol A by Nuclear Magnetic Resonance spectra

Li Dan, He Xiaofeng, Han Xu, Cheng Kai,Zhang Daohong’
(South-Central Minzu University, a. Key Laboratory of Catalysis and Energy Materials Chemistry of Ministry of Education
b. Hubei Key Laboratory of Catalysis and Materials Science ; c¢. Hubei R&D Center of Hyperbranched Polymers Synthesis
and Applications , Wuhan 430074, Hubei China)

Abstract As a critical thermosetting polymer, the properties of bisphenol-A epoxy resin are intimately linked to its
chemical structure, making structural characterization essential for understanding its performance. Key parameters
including chemical structure, molecular weight, and polymerization degree of E51-type bisphenol-A epoxy resin were
systematically characterized using nuclear magnetic resonance (NMR) techniques ('"H NMR, “C NMR and 2D NMR).
The structural profiles of other resin (E12, E44, E54) were cross-validated. The results revealed distinct differences in
molecular architecture, molecular weight, and polymerization degree across different resin grades. Based on NMR
analysis, the synthesis reaction mechanism of bisphenol-A epoxy resin was elucidated, providing fundamental insights into
its structure-property relationships.
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Tab. 1 Molecular weight and degree of polymerization of different

types of diglycidyl ether of bisphenol A

s TR (gmol™) M ARGE  HHMBRGE
E12 1667 4.67 17.93
£44 455 0.40 1.55
ES1 392 0.18 0.70
E54 370 0.11 0.41
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Tab. 2 'H NMR and “C NMR of different types of diglycidyl ether of bisphenol A
ANTR] 25 XUy A B i 1) Ak 200 RS &
Groups E12 E44 E54
"H NMR BC NMR 'H NMR “C NMR 'H NMR PC NMR
a 2.75, 2.88 44.81 2.75, 2.88 44.81 275, 2.88 44.81
b 3.33 50.23 3.33 50.23 3.33 50.23
¢ 3.95, 4.18 68.75 3.95, 4.18 68.75 3.95, 4.18 68.75
d — 156.35 — 156.35 — 156.35
e 6.82 114.04 6.82 114.04 6.82 114.04
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k 4.35 68.75 4.18 68.75 4.18 68.75
1 3.95 68.75 3.95 68.75 3.95 68.75
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Tab. 3 Molecular weight and degree of polymerization of different

types of diglycidyl ether of bisphenol A
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