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Fig. 1 Synthesis of polyaspartic acid ester

doi:10.16865/j.cnki.1000-7555.2023.0199
Wk H 39 :2022-11-15

FEETH « U SRR A A 7E 5 15(B2021210008) ; o b 44 H U0 R 35 H (21371201D,21371202D) ; 4 [E K22 24E G137 6L %)

(202210107009)

T RN RS, 2N AU MBI 7T, E-mail: chenyanxue@stdu.edu.cn;
W, BN F IS A AR 9T, E-mail: yangjinhuier@foxmail.com



182 TR TR

2023 4F

R"N=C=0

}3 o
HN OR' T
OR'
o}

Fig. 2 Synthesis of polyaspartic acid ester polyurea coating

Tab. 1 Properties of polyaspartic acid ester polyurea coating prepared with different maleates

18]

Maleate type Storage stability Film properties Gel time/min
Dimethyl maleate academic Crystalline academic Brittle 30
Diethyl maleate academic Pale yellow transparent Flexibility 45
Dibutyl maleate academic Pale yellow transparent Soft 60
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Tab. 2 Appearance and viscosity of polyaspartic esters prepared with different primary amines""

Type of polyaspartic ester

Viscosity(25 °C)/(mPa- S)

Appearance

F 110

I 470

X 230
D-2 85
T-4 140
D20 420

Pale yellow transparent liquid
Pale yellow transparent liquid
Yellow transparent liquid
Pale yellow transparent liquid
Pale yellow transparent liquid

Yellow transparent liquid

Tab. 3 Performance comparison of polyaspartic acid ester polyurea coating prepared with different isocyanates
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Isocyanate component Gel time/min Tensile strength/MPa Elongation at break/%
N3390 45~60 40 10
HMDI semi prepolymer 60~90 35 150
IPD semi prepolymer 60~90 30 100
MDI semi prepolymer 1 Prepolymer —
MDI prepolymer 5 15 360
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Fig. 3 Synthesis of fluorinated maleate

Fig. 4 Synthesis of fluorinated polyaspartic acid ester'
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Graphene oxide modified PAE

Fig. 5 Synthesis flowchart of graphene oxide modified polyaspartic acid ester polyurea coating
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Fig. 6 Synthesis flowchart of epoxy silicone oil modified polyaspartic acid ester polyurea coating
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Tab. 4 Performance comparison and index values of polyaspartic acid ester polyurea coating
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Serial No. Test items Indicator value Actual value
1 Fixed content/%, = 85 88
2 Surface drying time/h, < 2 2
3 Tensile strength/MPa, = 6.0 8.6
4 Elongation at break/%, = 300 350
5 Bonding strength/MPa, = 3.0 35
6 Impermeability(0.3 MPax2 h) Impermeable Impermeable
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Tab. 5 Comparison of polyaspartic acid ester polyurea coating system and polyurethane acrylic system

371

Epoxy galvanized primer+epoxy intermediate paint+ Epoxy galvanized primer + polyaspartic polyurea

Performance acrylic polyurethane finish coating
VOC content High Low
Drying rate Slow Fast
Construction period Long Short

Coating cost Center On the high side

Number 012 ﬁzgstructlon 34 23
Construction cost High Low

Comprehensive cost High Center

Tab. 6 Adhesiveness comparison of polyaspartic acid ester polyurea coating versus polyurethane

[43]

Reference standards or
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Example To scale

Appearance Visual inspection

Surface drying time/min GB/T13477.5-2002

Hardness/Shore D GB/T531.1-2008

Tensile strength/MPa GB/T528-2009

Elongation at break/% GB/T528-2009
Tensile shear strength/MPa GB/T7124-2008
SMC damaged area Visual inspection

Bubbles Visual inspection

High thixotropy, semifluid

High thixotropy, semifluid

9.0 9.0
70~75 73~75
20.82 19.83
47.2 58.1
9.92 7.30
90%~100% <20%
Without Lots of bubbles
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Development and Application of Polyaspartic Acid Ester Polyurea Coating

Ziyue Hu, Yanxue Chen, Hongpeng Zhou, Shanshan Hu, Kening Xiang, Xiaobo Lin, Junchai Zhao, Jinhui Yang

(School of Materials Science and Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050000, China)

ABSTRACT: Polyaspartic acid ester (PAE) polyurea coating is an elastic material prepared with amino acids ester and

isocyanate components, which possesses characteristics of controllable gel time, high solid content, fewer solvent,

corrosion resistance, green environmental protection. As a result, it has been widely used in numerous applications,

including concrete protection, waterproofing and anti- corrosion, adhesives, floor coatings and others, with promising

prospects for further advancements. This paper presented a review of the synthesis and application of PAE polyurea

coating, detailing the synthesis principles, advantages, and disadvantages, elaborating on the effects of different

components and modification methods on product properties. The applications and examples of PAE coating in different

fields were also reviewed. Finally, further developments and applications of PAE polyurea coatings were prospected.

Keywords: polyaspartic acid ester; polyurea coating; amino acids ester; isocyanate



