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Fig. 1 FT-IR spectrum of the polyurethane film
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Fig. 2 Particle size distribution of the self-deposition emulsion
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Fig. 3 SEM images of self-deposition coating((a), (b) and (c) of rust resistant iron sheet)
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Fig. 4 Thermogravimetric analysis curves of coating
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Fig. 5 Pictures of samples with different amounts of acetic acid
(a): 0.5 mL HAc; (b): 1 mL HAc; (c): 1.5 mL HAc
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Tab. 1 Effect of acetic acid amount on pH of emulsion

Experimental formula

pH of resin lotion

Formula effect

30%PU+65%H,0+0.56%HI0:+0.53%
HAc+0.08%CA

30%PU+65%H,0+0.56%HIO0:+1.05%
HAc+0.08%CA

30%PU+65%H,0+0.56%HIO0s+1.58%
HAc+0.08%CA

2.87

2.86

2.85

Adhesion is good, and the corrosion of iron
sheet after soaking in salt water is obvious

Adhesion is very good, and the corrosion of
iron sheet after soaking in salt water is
general

Adhesion is very good, and the corrosion of
iron sheet after soaking in salt water is
obvious
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Fig. 6 Pictures of samples with different amounts of iodate
(a): 0.8 mL HIOs; (b): 1.2 mL HIOs; (c): 1.6 mL HIO;
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Tab. 2 Influence of iodic acid content on pH of emulsion

Experimental formula

pH of resin lotion

Formula effect

30%PU+65%H,0+0.37%HIOs+1.05%
HAc+0.08%CA

30%PU+65%H,0+0.56%HIO0:+1.05%
HAc+0.08%CA

30%PU+65%H,0+0.74%HIOs+1.05%
HAc+0.08%CA

2.93

2.80

2.72

Adhesion is good, and the corrosion of
iron sheet after soaking in salt water is
obvious

Adhesion is very good, and the corrosion
of iron sheet after soaking in salt water is
general

Adhesion is very good, the paint cannot

be washed off, and the corrosion of the

iron sheet after soaking in salt water is
obvious
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Tab. 3 Performance of automatic deposition anticorrosive coatings

Basic performance

Results

Standard

Appearance

Adhesive force

Salt spray resistance 400 h

Transparent, flat and smooth

Visual inspection

GB/T 9286-1998

GB/T2423.17
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Fig. 7 Iron plate at different self-deposition time
(a): 0.5 min; (b): 1 min; (¢): 2 min; (d): 3 min; (e): 4 min; (f): 5 min
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Preparation and Properties of an Environment-Friendly Polyurethane
Self-Deposition Anti-Corrosion Coating

Jiajing Dai', Yunxiao Li', Chong Li’, Guojian Lu’, Pengxiang Si'*, Dan Zhang'
(1.Department of Light Chemical Engineering, School of Textile Science and Engineering, Jiangnan University,
Wuxi 214000,China; 2. Zhejiang Wuyuan Technology Co., Ltd, Tongxiang 314500, China)

ABSTRACT: The self-deposition anticorrosive coating was prepared with anionic waterborne polyurethane, iodic
acid, acetic acid, citric acid, etc. as main raw material. After cleaning and pickling, the iron sheet was
automatically deposited, coated and passivated. After drying, the surface of the coating film is smooth and bright,
with a thickness of 15~20 pm. Through the test of GB/T 9286-1998, the adhesion can reach the best level 0, and
the salt spray resistance can reach 400 h. The characteristic absorption peaks of polyurethane were characterized
by infrared spectroscopy, and the particle size test shows that the particle size of the coating emulsion is in the
range of 100~240 nm. The scanning electron microscopies show that the coating surface is uniform and flat, and
the thermogravimetric analysis show that the polyurethane material and the coating could withstand the high
temperature of 270 °C and 250 °C, respectively.

Keywords: waterborne polyurethane; environmental protection; self- deposition; strong adhesion; anti- corrosion

coat



