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ABSTRACT: Due to the high electrical conductivity and chemical inertness, graphene has been widely incorporated into the
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copper matrix to form the reinforced composites. However, graphene is prone to agglomerate. In addition, uniform dispersion
between graphene and copper cannot be obtained due to the differences of density. In this study, in order to fabricate high elec-
trical conductivity and superior anticorrosion performance Graphene/copper composites, the rational design of the microstruc-
ture of graphene within the matrix is investigated. First, high-quality graphene films were grown on the surface of copper pow-
der by thermal CVD, followed by vacuum hot-pressing to fabricate graphene/copper composites. The composites were charac-
terized by Raman and XRD spectra, and the electrical conductivity was determined by Eddy current tester. The comparison of
anticorrosion performance was carried out by measuring the weight loss of the samples as the function of etching time by self
designed device. Both Copper and Graphene/Copper samples exhibit typical crystal faces (111), (200), and (220) via XRD. A
cellular graphene framework was created at the grain boundary in the composites. The composites exhibit high electrical con-
ductivity of 96%IACS, which is higher than that of reported graphene/copper composites. In addition, our graphene/copper
composites also have superior corrosion resistance property against wet corrosion in copper etchant, achieving 37.6% improve-
ment compared to the bare copper. In conclusion, we developed a facile process for the synthesis of copper matrix composites
embedded with cellular graphene framework. The obtained composites have a high electrical conductivity and superior anticor-
rosion performance.

KEY WORDS: chemical vapor deposition; cellular graphene framework; graphene/copper composites; electrical conductivity;

corrosion resistance; in-situ synthesiss
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Fig.2 Raman and XRD spectra of Graphene/Cu composites,
XRD spectra of Cu: a) Raman of Graphene/Cu composites, b)
XRD spectra of Cu and graphene/Cu composite

lfV 7 ? ;

&3 AN A4/ 0 A SUE 50
Fig.3 OM of Cu (a) and graphene/Cu composite (b)



- 228 - EN TR NN

2018 4£ 10 A

K0 B8 /4 R L2 A A B IR AR ik, A
T BIGTEMREAR R 8, A SBIRIREUME, KK
WG T A AR AR S A BUR T, Xt R R s
ISR 97 8% MG .

22 SHME

H S SRR A 5T A AR R AR ) —
febr EE G AR SRS R AT LA %IACS,
FEPRIR KA ERLE , RIIEE K 8.89 g/em’ . K
Jylm, Bl 1 g, HFHY 0.153 28 O HYIR K Hl 4
I FRUE, FE 20 CF, BB K SR
58 MS/m i 5E N 100%IACS, HAAT AT A8} 1 T R
(EC, %IACS) Al I F X #1715 . EC(%IACS)=
06/58.0x100%

K, o WHSR, BN MS/m. HiH 20t B
HESE, B KESE SRR 99%IACS, HF
FoN 57.42 MS/m, WK 4 i, B TESHEAH
SRR AL G5 EAE A IR . AR
LEUIMK, ABEMERAERARETET, EAR
SR EE AR, ik, FAHZ R F AN . A%
IS TER AR TP R ECRR S | AR MR R S
BEMBIHESHAE BN RR, J50 1A 806/
AR 0 SRl 96%IACS, HL 3% K 55.68 MS/m,
i 4 froR .

100 | % 96
n
@]
3
X 80F
&
=
k3
3
2 60f
o
O

40

Cu Gr/Cu

4 A A A R

Fig.4 Electric conductivity of Cu and graphene/Cu composite

W 1 P, SEH A A B0 0 i S R
FoCwk ERES | Btk A FRIRAF T EH& A
B A A iR SR U202 R Ry A SR S R
FEER T, A BRI AR AR ok SR Y S Ay,
Ak CVD Assfimamit, Hii 0.4%, MmHAE1D)
A T P47 AR 075 A LA R ) L TR A R it 2K
DR J5 A S50 R 2 R R B4 S T P 1) S5 A M B
MG SR RE— B, B M oA SR
WS RAERN b, UER, ASREEE S RN
¥I51 040,

2.3 HAlMiEge
L5 i A S /A A bt 2 Pl R R 1

xR 1 XEHRMEMALRRSEE
Tab.1 Electric conductivity from the literatures
and this experiment

Fabrication methods  Series and content ~EC(%IACS)
1wt.%GNPs 55
2wt.%GNPs 45
Ball-milling™” 3wt.%GNPs 33
4wt.%GNPs 27
Swt.%GNPs 36
Molecular-level 0.2vol.%GNPs 90
mixing!'" 0.8vol.%GNPs 84
e 0.3wt.%GNPs 82.4
0.3wt.%RGO 73.4
This study 0.4wt.%Graphene 96
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