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(57) Abstract: According to the present invention, a photo-thermal dual-curing epoxy resin is prepared by one-step reaction of bio-based
itaconic acid with an epoxy resin. Epoxy groups are arranged on both ends of the resin, double bonds are arranged on an intermediate
main chain, and the resin can simultaneously participate in thermal curing and photocuring reactions. The raw materials of the synthesis
reaction are environmentally friendly; a synthesis process is simple, efficient, and suitable for industrial large-scale production; a cured
material has high glass transition temperature, high storage modulus, and high strength, and is applicable to the application field of
photo-thermal dual-curing, such as coatings, 3D printing, and adhesives.
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B RPN T 78 F300 UVA S4MT T B CEOGIER 1600ml/em™ ), EAMECHUKIBRT HE R 4.5
mmin" , [ELIIEESR 4 R E5S1-Sua-1-F-UV 1 E51-lta-1-F-UV. [R£E, FRETIEL 44 S B
4.5 /N, EEN 130°C. ELRIEEN 54 4 E51-Sua-1-F-UV-Heat M E51-Ita-1-F-UV-Heat.
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i PR E/MPa WZU K2/ % ¥ i E/MPa
E51-Sua-1-F-UV 9.5 6.9 495
E51-Ita-1-F-UV 16 17 628

E51-Sua-1-F-UV-Heat 37 36 1345
E51-Ita-1-F-UV-Heat 43 25 1756
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E51-lta-1-F-UV 65.3+1.9 1B 43+13 2 <10
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E51-Ita-3-F - 8.75 8.75 2.25 0.1 0.15
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mmin" , [EALIIEEN4  ES1-Sua3- F-UV 1 E51 1ta3-FUV. [AFE, FRETIESTHESMEYE
W45 /NEF, BN 130°C. ELRIFE S a4 4 ES1-Sua-3-F-UV-Heat 1 ES1-Tta-3-F-UV-Heat.

BATHIFRAL:
LA A
R 50 SEH) 2 BN RRR PERE

K i T {3k E/MPa WK% % [AR E/MPa
E51-Sua-3-F-UV 10.5 5.03 469
E51-1ta-3-F-UV 17.0 9.36 565
E51-Sua-3-F-UV-Heat 41.3 15.37 1279
E51-Ita-3-F-UV-Heat 51.9 933 1645

M ERERTLAEH, HARER () SCMERIAEM MR T R (Sua) tbE RS ARG R,
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R 6: SKHY) 2 RN TR IR RE

FE i VIR EEERESAR  EATREE s % /B $urhdi/ kgem
E51-Sua-3-F-UV 65.2+1.5 1B 400.6 1 <5
E51-lta-3-F-UV 61.3£1.9 HB 41£1.5 2 <10

E51-Sua-3-F-UV-Heat 60.6+2.1 1H 168+2.0 3 25
E51-Ita-3-F-UV-Heat 69.2+0.5 2H 189+2.2 4 25
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E51-Ita-5-F - 8.75 8.75 2.25 0.1 0.15
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L hy i
R 8: L) 3 FE s MR
FE i WA HRSE/MPa WA % 1% [ &8 /MPa
E51-Sua-5-F-UV 9.3 6.2 498
E51-1ta-5-F-UV 12.5 152 648
E51-Sua-5-F-UV-Heat 33 37 1445
E51-Ita-5-F-UV-Heat 52 29 1856
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R 9: S 3B HITR AL AE

FE i RIREE BN RAES EAER s B /B Hikdi/ kgem
E51-Sua-5-F-UV 65.2+1.5 1B 25+0.6 1 <5
E51-Ita-5-F-UV 63.3£1.9 1B 3313 1 <10

E51-Sua-5-F-UV-Heat 57.622.1 2H 19542.0 3 25
E51-Ita-5-F-UV-Heat 62.2+0.5 3H 21212 4 25
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AR 5| R T 2 AL AL, TR T AT RS L
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B (MEHQ) 0.03g IIAZI=FR A, 52288 BRI P DUSCA D RS 98, 46 = DRI [ e Tl e
W, RN 95°C, M RNETHREE 105°C, [RIFREDNTHERE, BEIMRENT lmgKOH/g F&
1S, 5 BUHIM IE 9 DDE-Ita-7.

Q O OH
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DOE-Ita-7

FANETA, B 14T B 45K H B (DDE) &k 7 MR E g, St 2 R4
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PEE VLR D BIE IS, W = DR E Tl sy, ARIRIEAE N 95°C, [N E/NRHETHE S 105°C, [alkE
PR ERME, HEIMREDT LogKOH/ F&ILRNY, &HIS4 DDE-Sua-7,

Q Q OM
L\/.OM Q/Y\ OMO\/!\/O\M 0/\‘7
OH O

DOE-Sua-7

B R B e 42 BE T 2R B R L 7
F 10: SKHBfe) 4 BooTLLE) AL g
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(TPGDA) (DBU)
DDE-Sua-7-F 8.75 - 8.75 225 0.1 0.15
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DDE-Ita-7-F - 8.75 8.75 2.25 0.1 0.15

BAT I ARAL
VA GiRUEs
11 SERB) 3 I e

FE i T RE/MPa W% % AR & /MPa
DDE-Sua-7-F-UV 35 22 278
DDE-Ita-7-F-UV 52 28 468
DDE-Sua-7-F-UV-Heat 15 48 845
DDE-Ita-7-F-UV-Heat 17 55 1056

M ERGRTLASH, A 1,4-T ZBE 40K H s (DDE) 5 RRMR Uk 3 20 TAH FL AL — 4K H
ik (DDE) 5T “BRECME A MR R UL, TR m T APRINZZ IR R, BT LAAPRLIK R i R AR,
HA Mt
2. iRlRIERE

IR AR R R MR RIS ANE B, R R IR R BN E LG TINE .. wRNIE D

K F] ASTM D3359 trE BT AT Xt T & . F ASTM D4366 F1 ASTM D3363 triEll & T #2005
TR, TR ASTM D2794 brdEidiiT TR 1E.

R 12: S0 3 B BOTRIE I AE

B i WIRIEE  EERERAER TRAEEE s fE i/ B i/ kg.cm
DDE-Sua-7-F-UV 65.2+1.5 3B 27+0.9 4 25
DDE-Ita-7-F-UV 633+19 2B 29+1.5 3 30
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