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Tab. 1 Preparation of waterborne epoxy- acrylate composite emulsions

Raw material Process
MMA
Backing material BA Heated to 55 °C with stirring
E-44
C0O-436 . . . . L
. . Stir well, drop into the backing material, and stir vigorous at 55 °C for
Emulsifier solution DSB . .
HO 30 min to form E-44 monomer fine emulsion
2
Auxiliary material N'ﬁ[goz Add into the E-44 monomer fine emulsion
2
e KPS . .
Initial initiator H.O Add into the E-44 monomer fine emulsion, heated to 80 °C
2
MMA
Monomers BA Dripped off in 4 h, and kept at 80 °C
MAA
DSB After adding monomers 0.5 h, the addition of supplementary initiator
Supplementary initiator KPS started, dripped off in 4 h, kept at 80 °Cfor more 0.5 h, and then increased to

H,O

85°Cfor0.5h
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Fig. 1 Schematic diagrams of the preparation processes for g-C;N.,@ Fe,O;@ CAQDs
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Fig. 2 Dispersion of composites in water with different material ratios
1: g -CiNy; 2: Fe(NOs);- 9H,0:g-C3N.=3:1; 3: Fe(NO;s);- 9H,0:g -C;N.=5:1; 4: Fe(NO;);- 9H,0:g -C;N,=7:1; 5: Fe,0;
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Fig. 3 (A) FT-IR and (B) XRD spectra of Fe,0;, g-C;N.@Fe,O; and g -C;N,
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Fig. 4 XPS of (a)g- C:N, and g-C;N;@Fe,O;, (b) Cls, (¢) N1s, (d) Ols and (e) Fe2P

Fig. 5 TEM images of (a;, a,) g-C;N,, (by, b:) g-C:Nu@Fe,0;, (¢1, ¢2) CAQDs and (d;, dz) g-C:N.@Fe.0:@CAQDs
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Fig. 6 Dispersion of composites particles in WEP emulsion
(1): g-C:Ny; (2): g-C:N.@Fe;05; (3): g-C:Ns@Fe.O-@CAQDs
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Fig. 7 SEM images of (a)WEP, (b)g-C:N./WEP, (¢) g-C:N@Fe;0/WEP and (d)g-C:N@Fe;0,@CAQDs/WEP
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Fig. 8 Nyquist plots (left) and Bode plots (right) of different samples
(al,a2): WEP; (b1, b2): g-C:N; @Fe,O,/WEP; (cl, c2): g-C;N,; @Fe.0;@CAQDs/WEP
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Fig. 9 Equivalent electrical circuits (EEC) Fig. 10 Values of impedance parameters (1: WEP; 2: g-C;N,@Fe,O,/WEP;
3: g-C3N4 @F9203@CAQDS/WEP)

Fig. 10 Salt spray photograph (al, a2, a3) g-C:N.@Fe,O./WEP, (b1, b2, b3) g-C:N.@Fe,O:@CAQDs/WEP and (cl, ¢2,
¢3) WEP (al, bl, cl: the fresh samples with scratches; a2, b2, c2: the samples after the test of 96 h; a3, b3, c3:

the samples after the test of 168 h)
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Fig. 11 XRD patterns of surface of Q235 coated with different coatings
after 90 d of exposure to 3.5% NaCl solution
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Preparation of Quantum Dot Modified g-C;N.,@Fe,O; Composite Particles
and Their Application in Waterborne Epoxy-Acrylate Emulsions

Xifang Chen'”, Yuling Xiao', Rujia Liu', Kai Zhang'
(1.School of Chemistry and Chemical Engineering, Hubei Key Laboratory for Processing and Application of
Catalytic Materials, Huanggang Normal University, Huangzhou 438000, China, 2. College of Materials and
Chemical Engineering, China Three Gorges University, Yichang 443002, China)

ABSTRACT : With unique properties, waterborne epoxy-acrylate emulsions (WEP) have been widely used in the
field of coating. However, they only share a small percentage of the total market of anticorrosive coatings
because their anticorrosion performance is much inferior to that of solvent coatings. g- C;N,@Fe,O; composite
particles were prepared by calcination method. Quantum dot solutions were prepared by microwave method
using citric acid and urea. The morphology structures of the composite particles were characterized by FT-1IR,
XRD, XPS and TEM. The morphology of the composite coatings was characterized by SEM. And the corrosion
resistance of the composite coatings was analyzed by electrochemical measurement and salt spray test. The
results show that Fe,O; particles were successfully loaded onto g- C;N, nanosheet, and the dispersion of the
obtained g- C;N.,@Fe,O; composites by the modification of quantum dots in the waterborne epoxy- acrylate
emulsions is improved greatly compared with that of g-C;N, and g-C;Ns@Fe,O;. The value of |Zoom, of the g-
C:N,@Fe,O,/WEP modified with quantum dots coating is 1.5x 10" Q - cm® after 1 d immersion in 3.5% NaCl
solution, and is still 8.7x10° Q- cm® after 7 d, which is higher two order of magnitude than that of the blank WEP
coating. After 168 h of neutral salt test, the film of the g-C;N.@Fe.O; /WEP modified with quantum dots coating
has little level of rusting spots and blistering density.

Keywords: g- C;Ni,@Fe,O; composite particles; quantum dots; waterborne epoxy- acrylate emulsions;

anticorrosion



