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Synthesis and application of water bor ne hyper branched epoxy resin
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Abstract: Waterborne hyperbranched epoxy resin (HE-32) was synthesized using glycerol triglycidyl ether
and diethylene glycol. Waterborne polyamide (PA236) was synthesized from adipic acid and diethylene
triamine and then grafted onto HE-32 to obtain modified waterborne polyamide PA236G. Finally, creping
adhesive CA-21 was prepared by adding 2% (based on the mass of PA236G aqueous solution) waterborne
curing agent 906 into PA236G aqueous solution. HE-32, PA236 and PA236G were characterized and tested
by '"HNMR, “CNMR, FTIR, GPC and TG. The film properties and mechanical properties of CA-21 were
tested. The results showed that the polymer was successfully synthesized and PA236 was successfully
grafted onto HE-32. The thermal stability of PA236G was greatly improved. The average shear strength of
CA-21 could reach 0.17311 MPa, the average adhesion to the substrate could reach 171.2 N, which was
about 2.06-fold and 1.84-fold of commercial product 1 (mainly modified polyamide epichlorohydrin resin),
respectively, indicating that CA-21 had the potential to being used as creping adhesive.
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Table 2 Comparison of shear strength of CA-21 and
commercial product 1
o W e Bl mBORBT BUISR SFEEY)
5 K/mm  FE/mm  YIJI/N  EE/MPa 38EE/MPa
CA-21 1.1 25.36 20.82 96.00 0.18182
1.2 2473 19.43 82.80 0.17232
1.3 26.16 20.88 86.22 0.15785 0.17311
1.4 2558 22.84 88.68 0.15179
1.5 2521 2478  126.06 0.20179
mE 2.1 2225 252 4254 0.07587
FEER 1L 2.2 2552 22.54 59.88 0.10410
23 2445 24.40 49.20 0.08247 0.08406
24 2641 24.55 51.06 0.07875
2.5 2512 23.67 47.04 0.07911

ZE—TTE 7 1; Fi—CA-21
a. b—HtTRYME; o d—IEIRIE YN
K6 A Ik R K
Fig. 6 Testing of swelling properties of thin films
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