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EA # s & Kbk o F ok, 50 2 EA M WPUA &9 R Z ke o, 3 R A FT-IR LA Mk 477 R4, ®%B 0L 2-
BREA-2-F TR L)-2-F 4 K & A (Irgacure 29594 A K51 £ A, £ A £ 8 28 9F (real time FT-IR) 3 WPUA-EA #)
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Synthesis and characterization of polyether-based epoxy
modified waterborne UV-curing polyurethane

Chen Zhikang Ma Tengfei Su Jiahui Liu Xiaoxuan

(School of Materials and Energy,Guangdong University of Technology,Guangdong Province
Engineering and Research Center of UV-curing Advanced Materials, Guangzhou 510006)

Abstract A kind of waterborne UV-curing polyurethane acrylate resin modified with epoxy acrylate (WPUA-
EA) was synthesized,characterized the properties of the resin.Firstly,epoxy acrylate (EA) with acrylic double bonds
and hydroxyl groups was successfully synthesized from polypropylenglycol diglycidyl ether (PPGDGE) and acrylic acid
(AA) via epoxy ring-opening esterification method. Secondly the effect of factor A epoxy acrylate (EA), factor B
polyethylene glycol (PEG-600) . factor C 2, 2-bis Chydroxymethyl) propionic acid (DMPA) . factor D hydroxypropyl
acrylate (HPA) on the properties of WPUA-EA was investigated by L, (3') orthogonal experiment in order to
determine the optimum proportion. The structure of WPUA-EA was characterized by FT-IR. Finally the UV light
curing process of WPUA-EA was studied by real time FT-IR with 2-hydroxy-4'-(2-hydroxyl ethoxy)-2-methyl phenyl
acetone (Irgacure 2959) as the initiator. The results showed that the optimized ratio of raw materials was 0. 05mol EA,
0. 05mol PEG600,0. 15mol DMPA,0. 3mol HPA and the adhesion of WPUA-EA in paper was 1 level,its viscosity was
9080mPa+s and its flexibility was 1mm.When the amount of photoinitiator 2959 was 4wt% , the conversion rate of
WPUA-EA was up to 94. 85% within 30s under 15mW/cm? light intensity.

Key words polyether-based epoxy acrylate, waterborne UV-curing polyurethane acrylate resin, water based

glaze oil,orthogonal experiment
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A B C D
R
EA it/ PEG-600 fl4t/ DMPA [/ HPA &/
mol mol mol mol

1 0. 10 0. 10 0. 05 0.1

2 0. 05 0.15 0.10 0.2
3 0.15 0. 05 0.15 0.3
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o o
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a A1BiCiD; 79.8 83100 1 3 84.2 80.54
b AB,C:D; 79.2 60700 1 3 84.8 82.78
¢ A1B;CsDsy 79.9 5400 1 3 85.8 85.41
d A>,B1CoDs 79.4 15700 1 3 85.6 84.68
e A;B:CsD; 79.9 52700 1 1 84.6 83.21

f  A:B;CiD; 79.4 12000 1 3 85.5 82.94
A3;B1C3D, 79.1 54500 1 3 85.0 82.81
A3;B,CiDs 79.6 8380 1 3 84.8 84.73

i A3B;CoDs 79.4 147000 1 3 84.4 84.58
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84.4 2.0 40001~50000 6 4 2
84.5 2.5 50001~60000 5 5 0
84.6 3.0 60001~70000 1 — —
84.7 3.5 70001~80000 3
84.8 4.0 80001~90000 2 — —
84.9 4.5 90001~100000 1 — —
85.0 5.0 >100000 0
85. 1 5.5 — — — —
85.2 6.0 — — — —
85.3 6.5
85.4 7.0
85.5 7.5 — — — —
85. 6 8.0 — — — —
85.7 8.5 — — — —
85. 8 9.0 — — — —
85.9 9.5 — — — —
86.0 10.0 — — — —
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g 3 1 3 2 4.70
h 3 2 1 3 5. 20
i 3 3 2 1 2.20
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2959 H&/ Cso/ Ruax/ Toax/  Tam/  Tama/
% % s ! s s s
1.0 88.52 21. 86 2.09 1. 05 1.19
2.0 91. 29 28. 34 2.09 0 0. 60
3.0 92. 85 29. 00 2.09 0 0.75
4.0 94. 85 30. 84 2.09 0 0.75
5.0 96. 05 28. 17 2.09 0 0.75

3 Hit

3 o X 5 A B ) R Tk 25 A SRR R ) o A5 1
WPUA-EA, IR IE L 50 ik 7 WPUA Y5
BHE R O7 R, H R AE A 0. 05mol EA, 0. 05mol
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