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Abstract: To improve the dispersibility and corrosion protection against metal corrosion of doped graphene
oxide (GO) in water-based acrylic resin (AP), GO was modified with hexamethylene diisocyanate,
p-phenylenediamine, polyethylene pyrrolidone and 3-aminopropyltriethoxysilane to prepare reinforced
dispersion graphene oxide (RDGO), which then combined with AP through wet transfer method to
synthesize water-based anti-corrosion coating (RDGO/AP). The RDGO/AP coating obtained was
characterized by FTIR, Raman, XRD, SEM and TGA, and evaluated for its anti-corrosion ability by
electrochemical and corrosion experiments. The results showed that RDGO exhibited a two-dimensional
crystal structure, with the interlayer spacing increased from 0.0761 nm of GO to 0.1045 nm, thus preventing
the aggregation phenomenon of GO. The RDGO exhibited a mass loss starting temperature of 254 °C,
indicating good thermal stability. Compared with AP coating, the RDGO/AP coating showed an increase in
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water contact angle (98.00°) by 3.99°, the hardness (4H) by 2H, and the adhesion (level 1) by 2 levels. After
soaked in a 3.5% (mass fraction) NaCl solution for 14 d, compared with the AP coating, the RDGO/AP
coating had an increase in corrosion voltage by 0.479 V and decrease in the corrosion current density by
1.172x107° A/em?, with a protection efficiency up to 99.9%. The good corrosion resistance of RDGO/AP
could be attributed to the fact that the carbonyl groups on the surface of RDGO were prone to grafting with

the hydroxyl group in AP, improving the dispersibility of RDGO in the acrylic resin, strengthening the

interfacial adhesion, increasing the toughness and shear strength of the coating, and elevating the adhesion

between RDGO and film-forming substrate, thereby enhancing the anti-corrosion effect of the coating.
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Table 1 TG data of graphite, GO, Tri-GO and RDGO
I T RLEE X 1) /°C KR % I H I IX 1] /°C KR % REWEXE/LC  REF/%
Vag:s 30~200 1.34 201~350 0.42 351~500 0.15
GO 30~177 19.23 178~237 64.81 238~500 4.56
Tri-GO 30~227 7.08 228~387 53.95 388~500 10.57
RDGO 50~253 11.14 254~341 65.02 342~500 17.95
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Fig. 5 Tafel curves of low-carbon steel (bare steel), AP
coating and RDGO/AP coating
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Pi/% — 36.2 99.9
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2.2.2 EIS 447

[l 6 i RDGO/AP IR)Z (ARJE ) FIHE T
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JZ=H1 RDGO/AP )21 EIS i B FI% H Zview #A:
PEAT S50 0L 1 S 0 H R 45

JE It AR — s 3 BB (1) JE A A
MR ZEFRALRET B ERZ N, (2) Bk
A IR R A B T A AR (3) bk
S Sz A — B ) J ol g 0 o A A T e PO
& 6 i EIS 3 E AT, KJE iy RDGO/AP B2
() EIS Pialah 5 20 e (L s BH T R 2R A A, HL
HH Y BBHPTIN, Ui RDGO/AP IR ZMHLA
AR, WAL BH R, X i B - 9 BH B SR A



ML T

FINE CHEMICALS

41 4%

a --RDGO/AP (RJ& )
1400 | -+ RDGO/AP

1200 | = APIRJZ

o AR (B4R )

0 100 200 300 400
zZIQ

0 200 400 600 800 1000 1200 1400 1600
Z'IQ

El 6 RDGO/AP IRJZ (RJEMh ) RAEFEATECH 3.5%H)
NaCl W iR 14 d B9REREN (#4K ). AP IR )2 .
RDGO/AP 21 EIS 1%l (a); RDGO/AP % ZE

MET (b). J5 (c) BYERHL B
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circuit diagrams of RDGO/AP coating before (b)
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Fig. 7 Corrosion test field sampling and embedding diagram
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Fig. 9 SEM images of RDGO/AP coating (a) and the surface
of the metal substrate under RDGO/AP coating (b)
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