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Fig.2 ATR-FT-IR spectra of (a)WPU1, (b)WPU2 and (c)WPUS3 films
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Fig.3 Particle size and its distribution of WPU1, WPU2 and
WPUS3 latexes
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Tab.1 Appearance and stability of WPU1, WPU2 and WPU3 latexes

Samples Z-average size /nm Appearance Stability

WPU1 19.38 Transparent No stratification after 60 d

WPU2 93.08 Translucent No stratification after 60 d

WPU3 84.33 Translucent No stratification after 60 d
% @ 2.4 SEM 57\ *ﬁ
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Fig.4 XRD patterns of (a)WPU1, (b)WPU2 and (c) WPU3 films

after soaking in simulated seawater for 20 d, and (d)
unsoaked WPU3 film
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Fig.5 SEM micrographs of the surfaces of (a)WPU1, (b)WPU2 and (c)WPUS3 films after soaking in simulated seawater for 20 d
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Fig.6 Schematic illustration of the mineralization mechanism on the surface of WPU3 film in simulated seawater

Tab.2 Mass fraction of CaCOs in the composite films

Sample WPU2 WPU3

W(CaCOy)/% 0.99 5.93
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Fig.7 SEM micrographs of the of WPU3 film after soaking in simulated seawater for
()5 d, (b)10d, (c)15 dand (d)20 d

Tab.3 Electrochemical parameters of different samples obtained by polarization curves

Samples Eeor/V Jeor [(A+ cm™) R,/ cm?) CR /(mm- a™)

Bare Fe -0.731 6.63x10° 5.50x10° 7.86x107
WPU1-20d -0.707 5.19x10° 5.76x10° 6.15%x10"
WPU2-20d -0.662 5.50x107 5.18x10° 6.51x10°
WPU3-20d -0.576 1.44x107 2.92x10° 1.70x10°

CR: corrosion rate

i, M Tab.3 H A LA H, 1278 20 d J5 I WPU3 1R )2
I HY o A B R ok e, HL S ok Pl A R RS okt
Ry BN 1.44%107 Alem® A1 1.70x10° mm/a. 5
WPU3 #H Lt , #5585 P 11 Fo ol L 00 25 B35 R FEg ol ookl e
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Fig.8 Polarization curves of tinplate samples in 5% NaCl solution
(a): WPU1, WPU2 and WPU3 were mineralized for 20 d; (b): WPU3 was mineralized for 10 d,15 d and 20 d



Tab.4 Electrochemical parameters extracted from polarization curves of WPU3 sample for different time

Samples Eon/V Joor /(A cm) R,/(Q- cm’) CR /(mm- a™)
WPU3-10d -0.608 3.14x10° 9.03x10° 3.72x10”
WPU3-15d -0.589 1.12x10° 2.41x10° 1.33x107
WPU3-20d -0.576 1.44x107 2.92x10° 1.70x10°

Fig.9 Anticorrosion results of different organic coatings after 20 d of simulated seawater immersion
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Mineralization of Waterborne Polyurethane Film to Form Composite Film via
Absorption of CO, and Its Anticorrosion Properties
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Yunsheng Ding'*
(1. School of Chemistry and Chemical Engineering, Hefei University of Technology, Hefei 230009, China; 2. Anhui
Provincial Key Laboratory of Advanced Functional Materials and Devices, Hefei 230009, China)

ABSTRACT: Polyurethane prepolymers were prepared with isophorone diisocyanate (IPDI), poly(propylene
glycol) (PPG) and N,N-dimethyl-N',N'-di(2-hydroxypropyl)-1,3-propanediamine. Acetic acid, citric acid and 2,2-
dimethylolpropionic acid (DMPA) were used as salt-forming agent to react with the polyurethane prepolymer to
prepare three kinds of ionized polyurethane, and then they were emulsified in water to obtain three kinds of
waterborne polyurethane latexes which were abbreviated as WPU1, WPU2 and WPU3, respectively. Three kinds
of waterborne polyurethane films were prepared from the latexes and immersed in simulated seawater to absorb
CO, and mineralize to form polyurethane-calcium carbonate (PU-CaCOs) composite films and their anticorrosion
properties were studied. The process of three kinds of waterborne polyurethane films to absorb CO, and mineralize
to form polyurethane- calcium carbonate (PU-CaCO;) composite membranes and their anti- corrosion properties
were studied. FT- IR results show that three kinds of cationic waterborne polyurethane were successfully
synthesized. The particle size test shows that the particle sizes of WPU1, WPU2 and WPU3 latexes are 19.38 nm,
93.08 nm and 84.33 nm, respectively. XRD, SEM and electrochemical test results show that after the simulate
seawater immersion, the CaCO; mineralization layer appears on both WPU2 and WPU3 film surface. The
mineralization layer formed on the surface of WPU3 film is relatively dense and has excellent anticorrosion
properties, and its corrosion rate and corrosion current density are 1.70x10” mm/a, 1.44x107 A/cm’.

Keywords: waterborne polyurethane; salt- forming agent; CO, mineralization; composite film; anticorrosion
properties



