¥ 33%F F 1M T WL R A R Vol. 33 No. 1
20184 1 H Journal of Inorganic Materials Jan., 2018

Y E S 1000-324X(2018)01-0035-06 DOI: 10.15541/jim20170143

A/ EMEESRERN v 514
Hfn K E IR R 14 e

gL T HELER AL 2 EL o
wEAL s R, R E maE!

(1 BFMEMAKRTE A FERRKER, T 210016; 2. I 7k R B H4kG LA RG], ITIA 214445)

W OE: HRELCREOGTIN A S0 R AT, fl& A SR AR EE G R . 832 BT (EIS) RIS 3E R il AL
2 (Tafel slope)&& ik 5 5 ik T B G iR Z S M0 5 5 2w RS (10 R vk B4 1 e o SR F WL T B @ L3R (ESR) A1 B 41
SREIE A HT(FTIR)SEMIRNE IR EW v SR BHU, SRR T A 28005 20 0 g b pifm R4 10 1E AL
Tafel 45BN E A RIZS 280 kGy faME, Iy 6.140x107°0 Alcm?, i 46 RS0 i vk J2 1 JE5 ot Fl 078 U Ay
1.340x10°% Afem?, B A SR T LU R 4 R 2 RFF B IR bh B PERE . ESR M TR WA, E &2 P I0A BT
DABRAICIR U IR R AR TE v S s I R vh ™ AR L 48 B i 8, R WA 38070 T OB BRI R v i | e 22 S R T
JEE AR FT-IR B A R AW B2, 100 A S0 A 00 5 5 2ot 3RS0 R (K 25 A 5 4% . DRIk, T A
A9 S 0 BE A% YR % B AU IR TE 5 B RRR S5 g2 Ak, DT S LA A

X B EERCMREOR AERE; EAMEL y ST, R e B itk

FESHKS: 0646 CHEAARIREG: A

Graphene/Epoxy Composite Coating Damage under y-ray
Irradiation and Corrosion Protection
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Abstract: Polymer networks like epoxy resin, as common protection materials, always experience radiolytic oxi-
dation degradation under gamma irradiation environment. To avoid this, we report a scheme to synthesis EPTES
modified graphene oxide, and incorporate it into the epoxy resin, followed by thermal polymerization, then obtain a
graphene/epoxy composite coating. Electrochemical tests were performed to prove the influence of y-ray on a an-
ti-corrosion properties of the Graphene/epoxy composite coating. electron spin resonance (ESR) and Fourier Trans-
form infrared spectroscopy (FT-IR) were used to evaluate the damage degree under the gamma irradiation, as well
as to confirm its mechanism of graphene in the epoxy resin matrix during the irradiation. The result of Tafel slope
showed that the corrosion current of GEP was 6.140x10°° A/cm?, smaller than neat epoxy, indicating a better anti-
corrosion property of the graphene/epoxy composite coating after 280 kGy irradiation. This findings pointed that
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graphene possesses anti-corrosion property under 280 kGy irradiation. The electron spin resonance and FT-IR de-

tection show that graphene act as radical scavenger, thus decrease damage from gamma irradiation, and slow down

ageing process of the coating under the gamma irradiation.
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Fig. 1 (@) Schematics of EPTES functionlized graphene oxide preparation, (b) SEM image of functionlized graphene oxide,
(c) FT-IR spectra of GO and FGO, (d) The wide-angle X-ray diffraction (XRD) patterns of GO and FGO and
(e) TEM image of FGO & Photographs of GO and FGO dispersion in epoxy matrix. All the photographs were
taken 30 d after their preparation, left: unmodified GO; right: FGO modified by EPTES
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Fig. 2 (a Low and (b) high magnification TEM images of ultrathin
section of GEP/0.25% FGO nanocomposite
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Fig. 3 SEM images of the surface of neat epoxy (a) and FGO/
EP (b) without gamma irradiation, and the surface of EP(c)
FGO/ EP(d) after 280 kGy gammairradiation
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Fig. 4 Nyquist plots (a) and potentiodynamic polarization curves (b) of neat epoxy, FGO/EP before (c) and
after (d) 280 kGy irradiated,with (e) equivalent circuits used for fitting from Nyquist plots
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Fig. 6 FT-IR spectra of ER, FGO/EP samples during radiation
environment normalized after 280 kGy irradiation
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Fig. S1 SEM image of graphene oxide without functionalization
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