Downloaded from orbit.dtu.dk on: Aug 03, 2018

Technical University of Denmark

=
—
—

i

Construction of iron sulfide-carbon interconnected graphene nanocomposites for
superior lithium & sodium-ion storage

Huang, Wei; Sun, Hongyu; Mglhave, Kristian; Ci, Lijie; Si, Pengchao; Zhang, Jingdong

Publication date:
2018

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):

Huang, W., Sun, H., Mglhave, K., Ci, L., Si, P., & Zhang, J. (2018). Construction of iron sulfide-carbon
interconnected graphene nanocomposites for superior lithium & sodium-ion storage. Abstract from 3rd Global
Congress & Expo on Materials Science & Engineering, Rome, Italy.

DTU Library
Technical Information Center of Denmark

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
¢ You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


http://orbit.dtu.dk/en/publications/construction-of-iron-sulfidecarbon-interconnected-graphene-nanocomposites-for-superior-lithium--sodiumion-storage(40420966-71c7-472f-8e1d-892f26dfe50c).html

Construction of iron sulfide-carbon interconnected graphene nanocomposites for
superior lithium & sodium-ion storage

Wei Huang,' 2 Hongyu Sun,? Kristian Melhave, 3 Lijie Ci,2 Pengchao Si 2 and
Jingdong Zhang ™

Department of Chemistry, Technical University of Denmark, DK-2800 Kengens Lyngby,
Denmark.

25DU & Rice Joint Center for Carbon Nanomaterials, Key Laboratory for Liquid-Solid
Structural Evolution and Processing of Materials, Ministry of Education, School of
Materials Science and Engineering, Shandong University, Jinan 250061, P. R. China.
3Department of Micro- and Nanotechnology, Technical University of Denmark, DK-2800
Kongens Lyngby, Denmark.

The increasing demand for electrical energy storage stimulates development of the secondary
battery technology. Transition metal sulfides (TMSs) represent one class of the most promising
anode materials for lithium & sodium-ion storage, duc to the large theoretical capacity (> 400
mA h g') and ease of scale-up production. The intrinsic shortcomings in Fe,Sy electrodes,
including low electrical conductivity, serious volume expansion and sluggish ion diffusion
kinetics during cycles, can be overcome by rational structural and compositional design to
achieve high-performance lithium & sodium-ion storage. Herein, the design and nanoengincering
of carbon film coated iron sulphide nanorods (C@Fe7Ss) are as an advanced lithium-ion storage
material. This composite material has exhibited high lithium-ion storage capacity at 1148 mA h
g"! under the current rate of 500 mA g! for 170 cycles and an impressive rate-retention capability
at 657 mA h g! with a current density of 2000 mA g'. Moreover, Three-dimensional (3D)
carbon-wrapped iron sulfide interlocked graphene (Fe;Ss@C-G) composites for high-
performance sodium-ion storage are designed and produced through electrostatic interaction and
subsequent sulfurization. As a sodium-ion storage material, the Fe;Ss@C-G composites exhibit a
reversible capacity of 449 mA h g at 500 mA g after 150 cycles and a retention capacity of
306 mA h g under a current density of 2000 mA g'. These results demonstrate that superior
lithium & sodium-ion storage properties are mainly attributed to the unique designed
nanostructural construction,
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