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Preparation and anticorrosive properties of waterborne
epoxy coating of melamine modified nano silica
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Abstract: Chloro-terminated SiO, (CTNS) was synthesized using chloropropyl triethoxysilane as end-
group modifier, and was covalently bonded with melamine as corrosion inhibitor, to prepare melamine
modified nano-silica composites (MCTNS), which was characterized by FTIR, TGA and XPS, and then
blended with waterborne epoxy resin (WEP) to obtain waterborne epoxy (MCTNS/WEP) composite
coating materials. The MCTNS/WEP coating materials were further applied to Q235 steel plate to form
MCTNS/WEP coatings, which were characterized by SEM, TGA, impact and adhesion experiments for
analyses on the microstructure, thermal stability and physical properties. Moreover, the influence of
MCTNS addition amount on the anti-corrosion performance of MCTNS/WEP coating were evaluated. The
results showed that the MCTNS/WEP2 coating, prepared from MCTNS with a total mass of 1.0%
waterborne epoxy resin and waterborne epoxy curing agent, exhibited an adhesion grade of 0, a hardness of
3H, an impact resistance of 45 kg-cm, a water absorption of 4.28%, and a water contact angle of 93.5°.
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Compared with those of WEP coating, the corrosion current density of MCTNS/WEP2 coating decreased
from 9.13x10°A/cm? to 8.13x10°® A/cm?, the corrosion potential increased from —0.597 V to —0.248 V, the
corrosion inhibition efficiency reached 97.5%, and the coating remained smooth and intact after 30 d of salt

spray test. MCTNS could react with epoxy groups in WEP to form covalent bonds, thus improving the

compatibility of SiO, and epoxy matrix, increasing the cross-linking density of coating, and filling the

defects of epoxy coating to avoid direct erosion of corrosive media.

Key words: nano SiO,; waterborne epoxy resin; metal corrosion; melamine; coatings; functional materials
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Fig. 1 FTIR spectra of SiO,, CTNS and MCTNS
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Fig. 2 TGA curves of nano SiO,, CTNS and MCTNS
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Fig. 4 SEM images of waterborne epoxy coatings
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Fig. 5 Water contact angle of waterborne epoxy coatings

WE 5 AILLE N, WEP 132 0K £ fil £ K
66.9°, IRERMMEIENRE, XZEHA, WEP K
EKEA RAFHIFHZ M, CTNS/WEP IRJZ 7K #
filfae % 86.4°, MCTNS/WEP2 14 2 i 7K 325 il £ 3
— ez 93,50, JfBEE MCTNS/WEP H' MCTNS
RN M S . R, MA AR5 IHA
WG A Ar R SR IG5 U 2 B S R B, 4R R L
KMERE
22 SREMEMEESH

1 AKEARARIZOIMAE T BEEE . b
T 7K 3R A I 4

MNFE 1 ATIASE, CTNS/WEP A1 MCTNS/
WEP1, MCTNS/WEP2, MCTNS/WEP3 &2 ([ &
F1¥5°8 0 G, 2B HME DL 4 8 F 1 R 25 ; MCTNS/
WEP1. MCTNS/WEP2 . MCTNS/WEP3 42 42
T RE 400 3H, FBHHXT AN ARG | S SR 7 2
H—E BBt EE 11 ; MCTNS/WEP1 ., MCTNS/WEP2



559

HPRH, H SREEBEDIK Si0, /KM IF Tk J2 1 il £ 1 Bl I P g

* 1991 -

W R T vhil RECH 45 kgrem, FHIHTESN R F
i HA R IR E A EE S 5 MCTNS/WEP2
WZR KRN WEP 3218 10.52%% % 4.28%,
W] MCTNS/WEP2 IR 2 RS MR, XFiE A
JO B BERE S 38R . 255 b, MCTNS/WEP2 )2
HA ALY PPERE

1 KPR ARZ AP B fE

Table 1 Physical properties of waterborne epoxy coatings
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Fig. 6 Polarization curves of waterborne epoxy coatings
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Table 2 Polarization parameters of waterborne epoxy

coatings
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different time
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Fig. 9 Schematic diagram of corrosion protection mechanism
of waterborne epoxy coating
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