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Abstract

Graphene paper as a new form of graphene-supported nanomaterials has received world-
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2. Synthesis of graphene paper-based electrodes
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2.1. Chemical vapour deposition
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2.2. Solution-processed assembly
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2.3. Electrophoretic deposition
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2.4. Other methods
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3. Structural and morphologic characterization
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4. Functionalization of graphene papers

���‘�Ž�1 �™�›�Ž�™�Š�›�Š�•�’�˜�—�1 �Š�—�•�1 �Š�™�™�•�’�Œ�Š�•�’�˜�—�œ�1 �˜�•�1 �•�›�Š�™�‘�Ž�—�Ž�1 �™�Š�™�Ž�›�,�‹�Š�œ�Ž�•�1 �–�Š�•�Ž�›�’�Š�•�œ�1 �Š�›�Ž�1 �Š�4�›�Š�Œ�•�’�—�•�1 �‘�ž�•�Ž�1
�’�—�•�Ž�›�Ž�œ�•�œ�1�•�ž�Ž�1�•�˜�1�•�‘�Ž�’�›�1�ž�—�’�š�ž�Ž�1�Ž�•�Ž�Œ�•�›�˜�—�’�Œ�ð�1�˜�™�•�’�Œ�Š�•�ð�1�–�Š�•�—�Ž�•�’�Œ�ð�1�•�‘�Ž�›�–�Š�•�1�Š�—�•�1�–�Ž�Œ�‘�Š�—�’�Œ�Š�•�1�™�›�˜�™�Ž�›�•�’�Ž�œ�ï�1 
���˜�–�™�Š�›�Ž�•�1�•�˜�1�™�ž�›�Ž�1�•�›�Š�™�‘�Ž�—�Ž�1�™�Š�™�Ž�›�œ�ð�1�•�ž�—�Œ�•�’�˜�—�Š�•�’�£�Ž�•�1�•�›�Š�™�‘�Ž�—�Ž�1�™�Š�™�Ž�›�œ�1�˜�›�1�–�Ž�–�‹�›�Š�—�Ž�œ�1�Œ�Š�—�1�˜���Ž�›�1
�—�˜�•�Š�‹�•�Ž�1 �Š�•�Ÿ�Š�—�•�Š�•�Ž�œ�1 �Š�œ�Œ�›�’�‹�Ž�•�1 �•�˜�1 �•�‘�Ž�’�›�1 �‘�¢�‹�›�’�•�1 �œ�•�›�ž�Œ�•�ž�›�Ž�ð�1 �œ�™�Ž�Œ�’���Œ�1 �•�ž�—�Œ�•�’�˜�—�Š�•�’�•�¢�1 �Š�—�•�1 �’�–�™�›�˜�Ÿ�Ž�•�1
�™�‘�¢�œ�’�Œ�˜�Œ�‘�Ž�–�’�Œ�Š�•�1 �™�›�˜�™�Ž�›�•�’�Ž�œ�ï�1 ���—�1 �•�Ž�—�Ž�›�Š�•�ð�1 �•�›�Š�™�‘�Ž�—�Ž�1 �™�Š�™�Ž�›�œ�1 �Œ�˜�ž�•�•�1 �‹�Ž�1 �•�ž�—�Œ�•�’�˜�—�Š�•�’�£�Ž�•�1 � �’�•�‘�1 �Š�1
�Ÿ�Š�›�’�Ž�•�¢�1 �˜�•�1 �Œ�‘�Ž�–�’�Œ�Š�•�1 �Œ�˜�–�™�˜�—�Ž�—�•�œ�1 �œ�ž�Œ�‘�1 �Š�œ�1 �–�Ž�•�Š�•�•�’�Œ�1 �–�Š�•�Ž�›�’�Š�•�œ�ð�1 �–�Ž�•�Š�•�1 �˜�¡�’�•�Ž�œ�ð�1 �™�˜�•�¢�–�Ž�›�œ�1 �Š�—�•�1
�œ�ž�™�›�Š�–�˜�•�Ž�Œ�ž�•�Š�›�1�ž�—�’�•�œ�ð�1�Ÿ�’�Š�1�Ÿ�Š�›�’�˜�ž�œ�1�–�Ž�•�‘�˜�•�œ�ï�1�
�Ž�›�Ž�ð�1� �Ž�1�˜�—�•�¢�1�•�˜�Œ�ž�œ�1�˜�—�1�•�‘�›�Ž�Ž�1�•�¢�™�Ž�œ�1�˜�•�1�•�ž�—�Œ�•�’�˜�—�Š�•�1
�•�Ž�›�’�Ÿ�Š�•�’�˜�—�ð�1 �•�‘�Š�•�1 �’�œ�ð�1 �–�Ž�•�Š�•�•�’�Œ�1 �—�Š�—�˜�œ�•�›�ž�Œ�•�ž�›�Ž�œ�ð�1 �–�Ž�•�Š�•�1 �Œ�˜�–�™�˜�ž�—�•�œ�1 �Š�—�•�1 �™�˜�•�¢�–�Ž�›�œ�ð�1 � �‘�’�Œ�‘�1 �Š�›�Ž�1 �’�—�1
�•�Š�Ÿ�˜�ž�›�1�˜�•�1�Ž�•�Ž�Œ�•�›�˜�Œ�‘�Ž�–�’�Œ�Š�•�,�œ�Ž�—�œ�’�—�•�1�Š�™�™�•�’�Œ�Š�•�’�˜�—�œ�ï

4.1. Metallic nanostructures
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4.2. Metallic compound nanostructures
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4.3. Polymers
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5. Applications of graphene paper as electrochemical-sensing platforms
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PBNPs/GP/
GOD

GOD 6-8 mM 10 �M 25 [36]

MnO2/PtNPs/GP PtNPs 10-46000  µM 20 µM 52.36 [60]

AuNPs/GP AuNPs 100-30000 µM 5 � M 58.54 [61]

AuNPs/PANI/
GP/GOD

GOD 200-11200 µM 100  µM [88]

Fc/GP/GOD GOD 100-15500 µM 5 µM 3.45 [95]

CuO NC/GP CuO 2-4000 µM 0.7 µM 1360 [100]

CuO/S-GP CuO 100-10500 µM 0.08 µM 1298 [101]

CS/N-GP/GOD GOD 200-1800  µM 64 �M 10.5 [111]

AuNPs/GP/
GOD

GOD 20-2260  µM 4.1 �M 3.855 [112]

ZrO2/GP/GOD GOD 200-1600  µM 45.6 �M 7.6 [113]

AuNPs/PBNPs/
CS/GP/GOD

GOD 25-3200 µM 10 �M 58.7 [114]

GOD/CS/Fc/GO GOD 20-6780 µM 7.6 µM 10 [115]

TEOS/APTES/Fc/
CS/GP/GOD

GOD 20-5390 µM 6.5 µM 19.5 [116]

NiNPs/GP NiNPs 1-110  �M - 813 [117]

NiO/GP NiO 20-2100  µM 0.1 �M 1020 [118]

PtNPs/GP PtNPs 2-2100 µM  1 µM 1508 [119]

CuO/GP CuO 1-8000  µM 1 µM 1065 [120]

Co3O4/gP Co3O4 up to 80 �M 25 nM 669.78 [121]
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5.1. Enzyme-graphene paper sensors
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5.2. Non-enzymatic sensors for detection of small biomolecules
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5.3. Electrochemiluminescence sensors
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5.4. Others
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6. Concluding remarks and outlook
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