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Abstract

Due to their unique two-dimensional (2D) structure, unique electronic, thermal, mechanical, and
chemical properties, together with their ease of synthesis and functionalization, graphene-based
materials have been showing great potential in electrochemical energy storage and conversion [1,2].

In this talk, | will introduce the recent research activities in our group on graphene synthesis,
functionalization (e.g., N-doping), and their applications in fuel cells, lithium-ion and sodium batteries, as
well as wastewater treatment [3-7]. First, using the atomic layer deposition (ALD) technique, we
fabricated isolated single Pt atoms anchored to graphene nanosheets. ALD offers the capability of
precise control of catalyst size span from single atoms, subnanometer clusters to nanoparticles. The
single-atom Pt/graphene catalysts exhibit significantly improved catalytic activity (up to 10 times) over
that of the state-of-the-art commercial Pt/C catalyst. This work is anticipated to form the basis for the
exploration of a next generation of highly efficient single-atom catalysts for various applications.

Very recently, we developed a facile, inexpensive and scalable wet-chemical strategy to fabricate the
diamond-like FezO4/graphene composites. The nanocomposite shows dramatically enhanced
electrochemical properties including splendid reversible capacity, superior cyclability and satisfactory
rate performance for both lithium-ion batteries (LIBs) and sodium-ion batteries (SIBs).

References

[1] K. S. Novoselov, A. K. Geim, S. V. Morozov, D. Jiang, Y. Zhang, S. V. Dubonos, I. V. Grigorieva, A.
A. Firsov Science, 306 (2004), 666.

[2] J. Hou, Y. Shao, M. Ellis, R. Moored, B. Yie, Phys. Chem. Chem. Phys., 13 (2011) 15384.

[3] S. Sun, G. Zhang, N. Gauquelin, et al. Scientific Reports, 3 (2013) 1775.

[4] D. Sebastian, V. Baglio, S. Sun, A. Tavares, A. S. Arico, ChemCatChem, 7 (2015), 911.

[5] D. Sebastian, V. Baglio, S. Sun, A. Tavares, A. Arico, Chinese Journal of Catalysis, 36 (2015), 484.

[6] W. Barros, Q. Wei, G. Zhang, S. Sun, M. Lanza, A. Tavares, Electrochimica Acta, 162 (2015) 263.

[71Y. Fu, Q. Wei, X. Wang, G. Zhang, A. Tavares, H. Shu, X. Yang, S. Sun (2015) submitted.

Figures

N
a

—— 50 ALD Pt/graphene
| ——PUC (ETEK)
with same Pt loading

(b) wh () ——Fe,0/6

—+—Fo,0,

5]

(a) S0ALD

Current/mAcm’
5 &
i

@
!
Specific capacity (mAhg')

o
n

(b) PUC (ETEK)

02 04 06 08 10 12 o
Potential/V vs RHE yele number

Figure (a) SEM image of Pt nanoparticles on graphene, (b) ALD Pt/graphene shows 10 times better activity for
methanol oxidation than commercial Pt/C catalyst, (c) rate performance comparison of Fe3Os and graphene
supported FezO4 for LIBs.


mailto:shuhui@emt.inrs.ca
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