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Preparation and properties of castor oil-based double cross-linked
anticorrosion water bor ne polyurethane

YAN Yixin', LIANG Xiaohong'?, JIA Lan"?, YU Wenwen', WEI Aili', ZHANG Heng'*"
(1. College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China;
2. Shanxi-Zheda Institute of Advanced Materials and Chemical Engineering, Taiyuan 030001, Shanxi, China )

Abstract: A series of double crosslinked castor oil (CO) based waterborne polyurethane (CWPU)
emulsions were synthesized from isophorone diisocyanate (IPDI), polycarbonate diol 1000 (PCDL-1000),
CO and pentaerythritol triacrylate (PETA) via acetone method. The CWPU films obtained were then
characterized by FTIR, ultraviolet-visible spectrophotometer, pencil hardness tester, electronic universal test
machine, SEM and electrochemical workstation, followed by investigation on the tensile properties, water
resistance, wear resistance and corrosion resistance as well as the anti-corrosion mechanism. The results
showed that CWPU film with 4% CO (based on the total mass of solutes in emulsion), exhibited water
absorption of only 4.5% in 24 h, the adhesion to Q235 steel substrate of 0 grade, and a protection efficiency
01 99.05% for Q235 steel substrate, indicating excellent water resistance and corrosion resistance.
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Schematic diagram of preparation of CWPU emulsion
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Fig. 2 UV curing crosslinking mechanism
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Fig. 3 FTIR spectra of uncapped CWPU, PETA capped
CWPU and UV-cured CWPU
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M CO &id/% R M /% #ELHE/% CD/%

Table 1

CWPU1 0 H 0 88.98 84.54
CWPU2 1 2H 0 89.02 86.28
CWPU3 2 2H 0 89.57 87.50
CWPU4 4 2H 0 89.60 89.36
CWPU5 6 3H 0 90.46 91.15
CWPU6 8 3H 1 91.14 92.14
CWPU7 10 3H 1 91.60 94.28
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Fig. 4 Tensile properties of CWPU films with different CO
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Fig. 6 Wear resistance of films with different CO content
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Fig. 7 Comparison photos of Q235 steel plate before (top)

and after (bottom) 120 h salt spray corrosion test
with steel plates coated with CWPU
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Fig. 8 Polarization curves of CWPU coatings, FCL coating
and Q235 steel plate substrate
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Fig. 9 Bode diagrams of CWPU coatings, FCL coating

and Q235 steel after immersion for 1 h (a, b) and
24 h (c, d)
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