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Building a high-performance supercapacitor with o-MnO,@nitrided

TiO,/carbon fiber paper porous structure

SU Xiaohui, XIE Qixing , HE Qingqing, YU Lin", LUO Gaodan
(Guangzhou Key Laboratory of Clean Transportation Energy Chemistry, School of Chemical Engineering and Light
Industry, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: MnO, is considered as a promising electrode material for supercapacitors because of its low cost, high
abundance, large theoretical specific capacitance and environmentally friendly nature. How to obtain high-per-
formance MnO, electrode material with high mass loading via a low-cost synthesis method has attracted consider-
able attention and still remained a huge challenge. Herein, nitrided TiO, nanorod arrays (N-TiO,) were successfully
prepared on carbon fiber paper (CFP) by a novel seeded hydrothermal synthesis and thermal nitridation, and then
hierarchical porous a-MnO, nanoflowers entwined with nanoribbons were grown on the nitrided TiO,/CFP elec-
trode. Hierarchical porous nanoflowers entwined with nanoribbons and nanorod arrays provide appropriate geo-
metries and electronic structures, helping suppress stack tendency at high mass loading and improve the specific
capacitance of electrode. The a-MnO,@N-TiO,/CFP electrode with high mass-loading of 20.9 mg-cm shows a high
areal capacitance of 3.0 F-cm™ at 1 mA-cm™ and excellent cycling stability with no capacitance reduction after 5 000
cycles. The high performance makes the a-MnO,@N-TiO,/CFP electrode a promising electrode material for super-
capacitor applications.
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Fig.1 Schematic of the synthesis procedure of a-MnO,@nitrided TiO, (N-TiO,)/carbon fiber paper (CFP)

and a-MnO,/CFP composite electrode materials
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Fig.3 SEM images of N-TiO,/CFP ((a), (b)), a-MnO,/CFP ((c), (d)) and a-MnO,@N-TiO,/CFP ((e), (f)) at lower and higher-magnification
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Fig.4 SEM image and EDS mapping of o-MnO,@N-TiO,/CFP
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