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Table 1 Effect of epoxy resin types on properties of coatings
/pm ! ) / /h
( MPa-s) /% /min
E-44 0. 450 20 98.3 30 0 2H 168
E-51 0.510 20 24 000 97.6 30 0 2H 168
NPEF-170  0.618 20 7 200 97.9 30 0 HB 120
1 A E44.E-51 °
F E-51
NPEF-170 o E-44 E-44
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Figure 1 Comparison of salt spray resistance of 2 R
different epoxy resin coatings .
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Table 2 Effect of curing agent types on properties of coatings
/( MPars) /min / /h
D230 61 5~15 30 0 2H 168
T-403 67 50~100 30 1 H 168
260 9 100 20 0 H 132
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Table 3 Effect of silicone types on properties of coatings
/pm /% /min / /h
0.396 25 97.4 30 0 2H 288
DC-3074 0. 458 20 98.2 30 0 2H 384
Z-1 0. 460 20 97.9 30 0 2H 336
98. 2% 20 pm
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Figure 3 Comparison of salt spray resistance of 3448 cm”!
epoxy resin coatings modified by different silicone
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Table 4 Effect of cyclic carbonate addition ratio on coating performance
/pum /% /min / /h
4:1 20 98.7 20 2H 0 1 080
3:2 20 96.2 20 2H 0 1 500
1:1 20 97.5 20 2H 0 1320
2:3 20 96. 8 20 3H 0 1200
1:4 20 96. 1 20 3H 0 1 008
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Figure 5 Effect of different ratio of epoxy resin to

cyclocarbonate on salt spray resistance of coatings

4 Y
5 A

A E-51
3:2( )
NIPU 80 °C 20 min
7d 96. 2%

2H 0
1500 h.
1440 h
800 h
1000 h ™.
NIPU
1500 h

) 2023
NIPU
NIPU.
B_
1500 ho
(
) J. 1994( 4) : 4-6.

XUZC MAOFH ZHANG HW et al. Trichlorometh—
ylcarbonate ( triphosgene) its synthesis and application
J . Shanghai Chemical Industry 1994( 4) : 4-6.
STACHAK P LUKASZEWSKA I HEBDA E et al. Re—
cent advances in fabrication of non-isocyanate
polyurethane-based composite materials J . Materials
2021 14( 13): 3497.

GOMEZ-A.OPEZ A ELIZALDE F CALVO T et al.
Trends in non-isocyanate polyurethane ( NIPU) develop—
ment J . Chemical Communications 2021 57(92):
12254-12265.

CHEN HY CHAUHAN P YAN N. “Barking” up the
right tree: biorefinery from waste stream to cyclic
carbonate with immobilization of CO, for non-isocyanate
polyurethanes J . Green Chemistry 2020 22( 20):
6874-6888.

J. 2020 35(5): 5-8.
YANGYZ XUD YONG QW et al. A review of re—
search on non-isocyanate polyurethane J . Polyurethane

Industry 2020 35(5): 5-8.

D . : 2020.

WANG S B. Preparation and properties of non-isocyanate
polyurethane based on five-membered cyclic carbonate D .
Shenyang: Shenyang University of Technology 2020.
WUZJ TANGLY DAIJT etal. Synthesis and prop—
erties of fluorinated non-isocyanate polyurethanes coatings
with good hydrophobic and oleophobic properties ] .
Journal of Coatings Technology and Research 2019 16
(5): 1233-1241.

J. 2013 43(6):



3 : NIPU 107

27-31. adhesive ] . Journal of Zhengzhou University
CHENG Y ZHAO B B YUAN X Y. Study on ( Engineering Science) 2015 36(4): 28-32.
solventless epoxy non-isocyanate polyurethane heavy-duty 12 . A
coating J . Paint & Coatings Industry 2013 43( 6) : J. 2019 47(17): 97-99.
27-31. LIN X G ZHOU B WANG C J. Study on silicone resin
9 ASEMANI H ZAREANSHAHRAKI F MANNARI V. blending modification of bisphenol A epoxy resin ] .
Design of hybrid nonisocyanate polyurethane coatings for Guangzhou Chemical Industry 2019 47(17): 97-99.
advanced ambient temperature curing applications ] . 13
Journal of Applied Polymer Science 2019 136( 13) : 47266. J. 2018 33(2):
10 HE X XU XL WAN Q et al. Synthesis and character— 1-6.
ization of dimmer-acid-based nonisocyanate polyurethane LIUGF JINC WUGM et al. Study on the silicone—
and epoxy resin composite J . Polymers 2017 9 modified propanetriol-based non-isocyanate polyurethanes
(12): 649. J . Thermosetting Resin 2018 33(2): 1-6.
11 . 14 .
J. ( ) 2015 36 J. 2004( 12) : 26-28.
(4): 28-32. ZENG FH CHEN HM XIE X J. Study on the saltfog
WANG HK LIH LIM X et al. Preparation and char— resistance of water-borne epoxy anticorrosive coatings J .
acterization of heatvesistant flexible modified epoxy resin China Paint  2004( 12) : 26-28.

Preparation of Organosilicon Modified Epoxy Non-isocyanate Polyurethane
Anticorrosion Coating and Its Performance Test

LI Hua'?> QI Pengfei’ YANG Zhonghua®

( 1.Henan Provincial Engineering Laboratory of Coal-based Ecological Fine Chemicals Zhengzhou University Jiyuan 459000 China;
2.School of Chemical Engineering Zhengzhou University Zhengzhou 450001 China)

Abstract: In order to solve the problems of high toxicity of isocyanate in traditional epoxy polyurethane coatings
high brittleness poor toughness poor chemical resistance and salt spray resistance of the cured coating a new
type of epoxy non-isocyanate polyurethane anticorrosive coating was prepared by using epoxy-eyclocarbonate synthe—
sized by the reaction of silicone modified epoxy resin with carbon dioxide as resin base material ( component A)
polypropylene oxide diamine as curing agent base material ( component B)  and proper fillers and auxiliaries. The
cured coating was characterized by FTIR and its performance was tested. The results showed that the coating could
be dried at 80 C for 20 min with a smooth appearance and no cracking blistering or peeling and then after cu—
ring at room temperature for seven days the hardness could reach 2H the adhesion was 0 grade and the salt spray
resistance time could reach 1 500 h. The prepared silicone modified NIPU anticorrosive coating had good
mechanical properties and corrosion resistance.
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