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� 1  800 �/2 h�������P XRD�� 

Fig.1  XRD patterns of samples heated at 800 � for 2 h 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 2  800 �/2 h�������P EDS^� 

Fig.2  EDS spectra of samples heated at 800 � for 2 h: (a) un- 

doped sample, (b) doped graphene directly, (c) doped 

graphene by solution process, and (d) doped graphene by 

coating method 
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� 3  ���� SEM� 

Fig.3  SEM images of fracture for MgB

2

 samples: (a) undoped sample, (b) doped graphene directly, (c) doped graphene 

by solution process, and (d) doped graphene by coating method 
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Fig.4  Critical current density J

c

 of the samples as a function 

of external magnetic field B 
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Fig.5  Normalized flux pinning force F
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 at 20 K for samples 
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Abstract: The graphene doped MgB

2

 bulks were synthesized by graphene doping directly, graphene-acetone solution doping, and graphene 

coating B doping, and the microstructure, critical current density, flux pinning properties were studied. The critical current density of MgB

2

 by 

graphene doping directly gets significant enhancement at low field. However, the superconducting properties for samples synthesized by 

solution process and coating method do not improve obviously due to the oxidation decreases the activity of B powders. 

Key words: superconducting material; MgB

2

; critical current density; flux pinning force 
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