Contents

1 Literature Review and Research Background ................
1.1 Introduction to Graphene . ... ........................
1.2 Summary of Graphene Preparation Methods . . ... ..........
1.3 The Synthesis and Structure of Graphite Oxide . . ...........
1.4  The Formation of Reduced Graphene Oxide . ..............

1.4.1 Thermal Annealing . . . ........... ... .. .. .....
1.42 Chemical Reduction . .........................
1.5 Application Prospect of Reduced Graphene ...............
1.5.1 Paper/Membrane-Like Materials . . ... .............
1.5.2 Energy Storage Materials. . . . ...................
1.5.3 Other Applications . . .......... ... ... ... ......
1.6  The Proposal of the Topic and the Main Research Contents . . . .
References . ... .. ... ..

2 Structural Evolution of the Thermally Reduced Graphene
Nanosheets During Annealing . . .. ........................
2.1 Introduction . .......... ... ...
2.2 Experimental. . ... ... ... ...

2.2.1 Preparation of TRG. .. ........................
2.2.2 Sample Characterization. . . . ... .................
2.2.3 Electrochemical Measurements . . . ................
2.3 Results and Discussion. . .. ............... . ... ... ...
2.3.1 Structural Evolution . . ........................
2.3.2 Electrochemical Performance . ...................
2.4 ConCluSions . . .. ...ttt e
References . . ... ... . . . . . ..

xi


http://dx.doi.org/10.1007/978-3-662-48676-4_1
http://dx.doi.org/10.1007/978-3-662-48676-4_1
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec1
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec1
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec2
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec2
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec3
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec3
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec4
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec4
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec5
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec5
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec6
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec6
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec7
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec7
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec8
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec8
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec12
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec12
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec15
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec15
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec16
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Sec16
http://dx.doi.org/10.1007/978-3-662-48676-4_1#Bib1
http://dx.doi.org/10.1007/978-3-662-48676-4_2
http://dx.doi.org/10.1007/978-3-662-48676-4_2
http://dx.doi.org/10.1007/978-3-662-48676-4_2
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Sec1
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Sec1
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Sec2
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Sec2
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Sec3
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Sec3
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Sec4
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Sec4
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Sec5
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Sec5
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Sec6
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Sec6
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Sec7
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Sec7
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Sec8
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Sec8
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Sec9
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Sec9
http://dx.doi.org/10.1007/978-3-662-48676-4_2#Bib1

xii

Contents

Hierarchical Amination of Graphene for Electrochemical
Energy Storage . ... ....... ... ... ...
3.1 Introduction . ............ ...t
32 Experimental. .. ...... ... ...
3.2.1 Preparation of Hierarchically Aminated Graphene. . . . ..
3.2.2 Sample Characterization. . . .. ...................
3.2.3 Electrochemical Measurements. . .. ...............
3.3 Results and Discussion. . ... ............ ...
3.3.1 The Microstructure of AGHs . .. .................
3.3.2 The Surface Chemistry of AGHs .................
3.3.3 The Electrochemical Capacitance of AGH . ..........
34 Conclusions . .......... ...
References . . ... ... .. . . .. e

Free-Standing Graphene Film with High Conductivity

by Thermal Reduction of Self-assembled Graphene Oxide Film . . .
4.1 Introduction . .......... ...ttt
42 Experimental. . . ... ... ... ...
4.3 Results and Discussion. . . ........... ... ...
4.4 Conclusions . ... ... e
References . .. ... ... .

Template-Directed Macroporous ‘Bubble’ Graphene Film
for the Application in Supercapacitors. . . .. .................
5.1 Introduction . ......... ... ... ..
5.2 Experimental. . ... ... ... ...
5.2.1 Synthesis of PMMA Latex Spheres. . ..............
5.2.2 Hard Template Route for Macroporous
Graphene Film . . . . ... .. ... .. .. .. .. ... ...
5.2.3 Structural Characterization . . ... .................
5.2.4 Electrochemical Measurements . . . .. ..............
5.3 Results and Discussion. . .. ....... ... ... .. .. .. ...
54 ConClusions . .. ... ...ttt
References . .. ... ... .. .

SnO,@Graphene Composite Electrodes for the Application

in Electrochemical Energy Storage . . ......................

6.1 Introduction ............. ... .. ... . ... ..

6.2 Experimental. . ... ... ... ... ... ..
6.2.1 Pre-graphenization: SnO,@TRG Hybirds. . .. .. ... ...
6.2.2 Post-graphenization: SnO,@CRG Hybrids . . . ... ... ..
6.2.3 Sample Characterization. . . .. ...................
6.2.4 Li-lon Battery Performance Measurements. . . ........
6.2.5 Supercapacitor Performance Measurements. . . ... ... ..


http://dx.doi.org/10.1007/978-3-662-48676-4_3
http://dx.doi.org/10.1007/978-3-662-48676-4_3
http://dx.doi.org/10.1007/978-3-662-48676-4_3
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec1
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec1
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec2
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec2
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec3
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec3
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec4
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec4
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec5
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec5
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec6
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec6
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec7
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec7
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec8
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec8
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec9
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec9
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec10
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Sec10
http://dx.doi.org/10.1007/978-3-662-48676-4_3#Bib1
http://dx.doi.org/10.1007/978-3-662-48676-4_4
http://dx.doi.org/10.1007/978-3-662-48676-4_4
http://dx.doi.org/10.1007/978-3-662-48676-4_4
http://dx.doi.org/10.1007/978-3-662-48676-4_4#Sec1
http://dx.doi.org/10.1007/978-3-662-48676-4_4#Sec1
http://dx.doi.org/10.1007/978-3-662-48676-4_4#Sec2
http://dx.doi.org/10.1007/978-3-662-48676-4_4#Sec2
http://dx.doi.org/10.1007/978-3-662-48676-4_4#Sec3
http://dx.doi.org/10.1007/978-3-662-48676-4_4#Sec3
http://dx.doi.org/10.1007/978-3-662-48676-4_4#Sec4
http://dx.doi.org/10.1007/978-3-662-48676-4_4#Sec4
http://dx.doi.org/10.1007/978-3-662-48676-4_4#Bib1
http://dx.doi.org/10.1007/978-3-662-48676-4_5
http://dx.doi.org/10.1007/978-3-662-48676-4_5
http://dx.doi.org/10.1007/978-3-662-48676-4_5
http://dx.doi.org/10.1007/978-3-662-48676-4_5#Sec1
http://dx.doi.org/10.1007/978-3-662-48676-4_5#Sec1
http://dx.doi.org/10.1007/978-3-662-48676-4_5#Sec2
http://dx.doi.org/10.1007/978-3-662-48676-4_5#Sec2
http://dx.doi.org/10.1007/978-3-662-48676-4_5#Sec3
http://dx.doi.org/10.1007/978-3-662-48676-4_5#Sec3
http://dx.doi.org/10.1007/978-3-662-48676-4_5#Sec4
http://dx.doi.org/10.1007/978-3-662-48676-4_5#Sec4
http://dx.doi.org/10.1007/978-3-662-48676-4_5#Sec4
http://dx.doi.org/10.1007/978-3-662-48676-4_5#Sec5
http://dx.doi.org/10.1007/978-3-662-48676-4_5#Sec5
http://dx.doi.org/10.1007/978-3-662-48676-4_5#Sec6
http://dx.doi.org/10.1007/978-3-662-48676-4_5#Sec6
http://dx.doi.org/10.1007/978-3-662-48676-4_5#Sec7
http://dx.doi.org/10.1007/978-3-662-48676-4_5#Sec7
http://dx.doi.org/10.1007/978-3-662-48676-4_5#Sec8
http://dx.doi.org/10.1007/978-3-662-48676-4_5#Sec8
http://dx.doi.org/10.1007/978-3-662-48676-4_5#Bib1
http://dx.doi.org/10.1007/978-3-662-48676-4_6
http://dx.doi.org/10.1007/978-3-662-48676-4_6
http://dx.doi.org/10.1007/978-3-662-48676-4_6
http://dx.doi.org/10.1007/978-3-662-48676-4_6
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec1
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec1
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec2
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec2
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec3
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec3
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec3
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec4
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec4
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec4
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec5
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec5
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec6
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec6
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec7
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec7

Contents xiii

6.3 Results and Discussion. . ... .......... ... . 127

6.3.1 Pre-graphenization: Structure of TRG
and SnO,@TRG Hybrids. . . . ....... ... ... ...... 127

6.3.2 Post-graphenization: Structure

of SnO,@CRG Hybrids. . ...................... 129
6.3.3 Electrochemcial Performance ... ................. 133
6.4 Conclusions . . ... ... ... e 138
References . .. ... . . . e 139
7  Main Conclusions and Plan of Further Work .. .............. 143
7.1 Conclusions . . . ..... . e 143
7.2 Primary Innovation Points ... ..... ... ... ... ... ... . ... 145

7.3 Planning of Future Work . . .. ... ... ... ... ... ... . ... 146


http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec8
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec8
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec9
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec9
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec9
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec9
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec10
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec10
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec10
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec10
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec11
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec11
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec14
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Sec14
http://dx.doi.org/10.1007/978-3-662-48676-4_6#Bib1
http://dx.doi.org/10.1007/978-3-662-48676-4_7
http://dx.doi.org/10.1007/978-3-662-48676-4_7
http://dx.doi.org/10.1007/978-3-662-48676-4_7#Sec1
http://dx.doi.org/10.1007/978-3-662-48676-4_7#Sec1
http://dx.doi.org/10.1007/978-3-662-48676-4_7#Sec2
http://dx.doi.org/10.1007/978-3-662-48676-4_7#Sec2
http://dx.doi.org/10.1007/978-3-662-48676-4_7#Sec3
http://dx.doi.org/10.1007/978-3-662-48676-4_7#Sec3

2 Springer
http://www.springer.com/978-3-662-48674-0

Surface Chemistry and Macroscopic Assembly of
Graphene for Application in Energy Storage

Chen, C.-M,

2016, Xlll, 146 p. 73 illus., 18 illus. in color., Hardcowver
ISBEN: @78-3-662-4B674-0



	Contents

