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coatings. To improve the dispersion of graphene oxide and obtain a composite coating with high anticorrosion performance, 2-6
diaminopyridine is used as a modifier to prepare the modified GO composite (BGO). The effects of modification temperature and the
proportion of modifiers on the preparation and anticorrosion performance of BGO are analyzed. The modified GO composite coating
(BGO/EP) is prepared by adding BGO to epoxy resin. The influence of the addition amount of BGO on the anticorrosion
performance of the composite coating is investigated, and the anticorrosion mechanism of the coating is revealed. The results of XRD,
Raman, FT-IR, SEM, AFM and TEM show that 2-6 diaminopyridine is successfully grafted onto GO surface. The best modification
effect of GO is obtained when the reaction temperature is 80 °C and the ratio of modifier to GO is 1 : 5. The results of
electrochemical test, salt spray test and adhesion test show that the addition of BGO significantly improves the corrosion resistance of
epoxy resin, and the best effect is obtained when the addition amount is 0.1 wt.%. After soaking in 3.5% NaCl solution for 10 d, the
coating resistance of BGO / EP still reaches 1.03 G <<m?, which is 5 orders of magnitude higher than the 38.9 kQ «m? of pure epoxy resin
coating, 4 orders of magnitude higher than the 262 kQ «cm? of GO / EP composite coating, the anticorrosion performance of coating is
significantly improved. The research results can lay a foundation for further optimizing the preparation process of graphene-based

anticorrosion coatings, exploring the dispersion effect of amino modified graphene oxide composites in epoxy resin, and exploring its

mechanism of action in the coating system.
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Table1 Chemical composition of Q235 steel

Element Mn Si P S C Fe

Mass
fraction / wt.% 0.47 0.28 0.033 0.047 0.17 Bal.
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Fig.1 XRD spectra of GO and BGO at different

treatment temperatures
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Fig. 2 Raman spectra of GO and BGO at
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Fig. 4 Surface morphology of GO and BGO
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Fig. 5 Surface morphology of GO and BGO
(a) GO sheets in low magnification (b) GO sheets in high magnification (c) Measured height of GO
(d) BGO sheets in low magnification (e) BGO sheets in high magnification (f) Measured height of BGO
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Fig. 12 Equivalent circuit for fitting Nyquist plotting of coatings
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Table 2 Parameters of equivalent circuit components of EP and BGO / EP

Constant phase element of

Coating the coating CPE,

Charge transfer

resistance Constant phase element of

Warburg element
double layer CPEg W,

Sample resistance Ret/ (KQ « cm?)
Raf (k@2 +c’) Yo/ (Gt ecm? s n Yo/ (MQecm2+s) n Yo/ (MQ ecm™2 - 5"
EP 38.9 690 0.628 134 11.9 0.424 -
GO/EP 2.62x 10° 369107 0.795 - - - 953x1072
0.05% BGO / EP 423X 10? 117x1072 0.837 - - - 276x107°
0.1% BGO / EP 1.03x 10° 359107 0.999 1.86x 10° 607x10° 0.916 -
0.2% BGO / EP 3.13x10° 2781073 0.918 - - - 86x107
0.3% BGO / EP 3.66x 10* 315x107 0.929 - - - 237x1073

EP. GO /EP 1 BGO / EP & & ¥ )2 M4k i
LK 13 Prome XTI R AU B Leorrs  JB 1A
2 CR FIAR AL HUBH Ry (AU A1 5 45 A& 3 Fios o
leorr PT AR HILAK 2% S B R 512 B 7 A= (1 J5 ot v 98 2%
JE o Noorr 8/, AR AL LB, i3 WA )7 /68 1 e 4
R, EP WRJZ leor {HfR i, MHAbHBLAL Y
6.82 MQ - cm®, ¥Rl GO J5 T3] 450 MQ - cm”,
X GO BT JG A RE leorr B FRAK. For,
0.1% BGO / EP AR leor fEL I A, #RAH HIBH 55
B, IKF T 135GQ -cm’, 5 EP R EM RS T
ANK gt Hk hy 0.2% BGO / EP,0.3% BGO / EP
F1 0.05% BGO/EP H&ir)E, At FfH 454
2.21 GQ « cm?, 1.50 GQ « cm? fil 464 MQ « cm?,
#BLL EP ¥R EMACHLBHSE = T 2 MR DL E. 1K
i 2-6 BRI e i Pk I A R s GO 7E EP
WIEh e R, e BGO i 0.1
WEY0IN 52 4 v J2 (V0 75 65 0 e S i, 5 1 T 10 23 AT
g —3.
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Fig. 13 Polarization curves of EP, GO / EP and BGO / EP

%3 EP 1 BGO/EP HItRIL LA ER
Table 3 Polarization curve fitting results of
EP coating and BGO / EP

Corrosion current Corrosion rate Polarization
Sample density CR/ (mp - a) resistance
leorr / (LA + cm™?) P Ry/ (MQ + cm?)
EP 0.21 0.10 6.82
GO/EP 1.37x10°? 6.29x107 4,50x10?
0.05% BGO / EP 6.63x107* 3.04x107* 4.64x10°
0.1% BGO / EP 2.30x10°° 1.06x10°° 1.35x10*
0.2% BGO / EP 1.12x10™* 5.16x10°° 2.21x10°
0.3% BGO / EP 1.22x107* 5.60x10°° 1.50x10°
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WIZHIYT RS, X 5 H T BT A 20 1 H Ak 2R 25
F—8. %4300 h #H5RK S5, *E AR SR
JERATHE, &) IR R s Sl an ¥ 14a4 ~
14ed. HHEIWH, EPIRZEFER TGS N IE,
JEA R B EIR)E R T OR R B A, S
ERAW SRR . =MEGRZREE
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Fig. 16 Schematic diagram of anticorrosion mechanism of BGO / EP composite coating
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