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Fig.1  SEM images of graphene/SnO
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magnification and (b) high-magnification 
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Fig.2  TEM images and SAED patterns of graphene (a) and 

graphene/SnO
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 nanocomposite (b) 
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Fig.3  SEM images of graphene/Cu (a) and graphene/SnO
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Fig.4  Fractographs of graphene/Cu (a) and graphene/SnO
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Fig.5  Interface of graphene/Cu and graphene/SnO
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/Cu composites: 

(a) graphene/Cu and SAED pattern of Cu, zone axis [112]; 

(b) graphene/SnO
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/Cu and SAED pattern of SnO
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, zone 

axis 
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, (c) EDS analysis of graphene/Cu;        

(d) HRTEM image of grapheme/Cu 

a 

b 

2 µm 

b 

a 

50 nm 

50 nm 

Graphene  

0     2     4     6     8     10 

Energy/keV 

1.6

1.2

0.8

0.4

0.0

I
n
t
e
n
s
i
t
y
/
�

1
0

3

 
c
p
s

CK 

OK 

CuL 

CuK 

Element ω/% at% 

C 15.50 39.90 

O 13.20 25.50 

Cu 71.30 34.60 

 

c 

d 

2.5 nm 

0.236 nm 

CuO(111)  



 3562                                        ¡v¢UV£¤p                                              � 47� 

�1ÔØ�� CuOCF/��745��C¹�5

oT=>C���5

[25]

, 

2.4  ���/SnO

2

/Cu��	
���������� 

" 6 ����/SnO

2

/Cu 45��Ô�7 Cu C

TEM #V,U"$%�Cu Y]F/d#��(" 6a)

$�3(" 6c),·��ÈÉ HRTEM ¸�P ��"

6b 5?�Cu ÔC��HI`�	���H,45�

�KL�CÚKÚ�`:���1Ô���/Cu �|

C���D��[�Â fcc�8C CuPQ�0���

æQd#�	��$���3,�¥¦¬7�/QR

�45��Ô��7�0��æQ��$�3)37

*+��°J��45��C��01

[26]

,ST�Q

R37*+�·45��C���8�01æQa�

o°¼½, 

2.5  ���/Cu ����/SnO

2

/Cu ��	
�� 

¬ 1����/Cu$���/SnO

2

/Cu45��C�

X01,�¬5��2 �45��(mr Cu tØ�

Ò SnO

2

�$Â���/SnO

2

/Cu ��I�C�($��

��ST45��C����Ý�, 

45��Y]d#������$�� SnO

2

CF

/�^ó· Cu����'�$�_'�C�E�Â�

��/SnO

2

/CuC�(��JCu$���/Cu45��,

H·J Graphene/Cu45���UJF/d#WX�ì

í�j�((HBW)�t��� 1210 MPa,SnO

2

ÊU�

��C^_0���45��Cj($���, 

 

 

 

 

 

 

 

 

 

 

 

 

¥ 6  ?@A/SnO

2

/Cu���q`��²³ 

Fig.6  Dislocations and twins in Cu of graphene/SnO
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/Cu composite: (a) dislocations, (b) HRTEM image of dislocations, and (c) twins 
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Microstructure and Properties of Graphene/SnO
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Song Meihui, Zhang Yu, Li Yanchun, Wang Jue, Zhang Weijun, Zhang Xiaochen  

(Heilongjiang Provincial Academy of Sciences High-tech Institute, Harbin 150020, China) 

 

Abstract: Graphene/SnO

2

 composites were prepared by hydrothermal synthesis to modify the surface of graphene, which were then used 

to prepare Graphene/SnO

2

/Cu by powder metallurgy. Then the microstructure and properties of the composites were investigated. The 

results reveal that SnO

2

 nano-particles absorbed on the surface of grapheme will not fall off during the process of preparation; instead they 

can inhibit aggregation of graphene and improve the composites’ density, hardness and thermal conductivity. The density of 

Graphene/SnO

2

/Cu composites is 91.0%, hardness (HBW) is 1660 MPa, and thermal conductivity is 139 W/ (m·°C), which are much 

higher than those of the Graphene/Cu composites. The bonding of the Graphene/SnO

2

/Cu composites at the interface is well, with no crack 

or interfacial reaction. There are three main reasons that lead to the decrease in electrical conductivity of the composites, namely edge 

dislocation, deformation twin of copper matrix and SnO

2

 nano-particles on graphene’s surface. 

Key words: copper matrix composite; grapheme; SnO

2

; microstructure 
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