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ABSTRACT

This research aims to prepare a hybrid nanostructure includinglaygted graphene
oxide and talc (MLGO/Talc) with hydrophobicity to obtain a corrogiesistant
epoxy coating with high adhesion the steel substrate in low weight percentages.
This coating was subjected to a detailed and-kengn corrosion study. Three epoxy
coatings containing 0.5, 1.5 and 1.5 %tof MLGO/Talc were prepared and analyzed
using a salt spray, electrochemical impece spectroscopyolarization, contact
angle, Fourier transform infrared spectroscopitomic force microscopy,and
Thermogravimetric analysisTheir analysis showed that the highest corrosion
resistance performance is obtained in the presence af% ot MLGO / Talc. Based

on the water contact angle test, the contact angle value of 94.03 in thisazimy
indicates a hydrophobic property. Also, after 10 months of immersion in sodium
chloride solution, 3.84 by weight, the impedance resistance ef tlanecoating was
more than 1®q & mvhich indicates the high corrosion protection efficiency of this
nanocoating.
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Figure 1: The scheratic of the MLGO preparation process from Gd@d SEM images obtained to determine the thickness of MLGO layers.
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Figure 3: FT-IR spectra from samples a) MLGO, b) Talc and ¢) MLGRlc.
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Figure 4: TGA thermogram from the samples.
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Figure 9: The Nyquist diagrams of epoxy/Talc coating during 10
months of immersion in 3% NacCl solution
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Figure 10: The Nyquist diagrams of epoxy/MLGO coating during 10 months of immersion ¥ 8f3\NaClsolution.
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Figure 11: The Nyquist diagrams of epoxyIMEO-Talc coating (26 w/w) during 10 months of immersion in 3% of NaCl solution.
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Figure 12: The Bode diagrams from coatings a) Epoxy, b) Epoxy/Talc, c) Epoxy/MLGO, d) epoxy/ML&QD ¢
immersion in 3.5 % NacCl solution.

(1% w /w) during 10

D HO - TE ISH 1Y Y ¢ Yy whDEO WE HEAWY Y



) )Y)

1 ROMEA Y W Ve W/EF Y @il WEIE & Oviid pu C /E3

¢ 1day

1 week
® 1 month
o 2 months
3 months
5 months
7 months

10 months
——Fitted Results

1 0 1 2 3 4 5

CAE%OZ| Yaz
(d)
10
9
8
E
¢
N 7
%
2
6
5
4
Al 6 VE

log(Frequency/(Hz))

Figure 12: Continue.
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Table 1: The optimal parameters obtained from the impedance test of epoxy and epoxy/Talc coatings during 10 months of immerkion in NaC
solution.

1 day
1 week
1 month
2 months
Epoxy
3 months
5 months
7 months
10 months
1 day
1 week
1 month
2 months
Epoxy/Talc
3 months
5 months

7 months

10 months

1.23x16
4.20x10
2.40x10
1.97x10
9.11x1G
2.73x1G
5.90x10
1.70x16
6.50x10
4.00x16
1.80x16
4.50x10
3.58x10
2.88x10
1.18x16

8.50x10"
1.80x10"
1.34x10'
3.37x10%°
6.65%10%°
1.12x10°
8.52x10°
2.25x10°
2.70x10"
2.50x10°
3.62x10°
8.87x10°
3.87x107
5.87x10"
1.87x1¢°

5.27x10°

0.88

0.83

0.76

0.78

0.72

0.76

0.77

0.79

0.86

0.87

0.88

0.89

0.85

0.83

0.86

0.88

8.87x10 3.30x10° 0.89 -
5.80x10 2.75x1C° 0.85 -
3.50x10 4.23x10° 0.78 -
1.77x10 9.00x10° 0.76 -
5.30x10 1.00x10 0.80 -
1.10x16 8.30x10" 0.77 -
2.60x10 3.80x10° 0.82 -

- - - 1.60x10°
1.85x10 8.62x10° 0.85 -
8.85x10 1.82x10 0.86 -
2.46x10 6.18x10 0.82 2.30x10
1.30x16 9.96x10" 0.87 2.32x10
9.42x10 1.96x10° 0.81 1.83x16
1.73x10 3.96x10° 0.88 3.85x10
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