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Revealing the Origin of Activity in Nitrogen-Doped Nanocarbons towards Electrocatalytic Reduction of Carbon Dioxide
Carbon nanotubes (CNTs) are functionalized with nitrogen atoms for reduction of carbon dioxide (CO,). The investigation
explores the origin of the catalyst’s activity and the role of nitrogen chemical states therein. The catalysts show excellent
performances, with about 90% current efficiency for CO formation and stability over 60 hours. The Tafel analyses and
density functional theory calculations suggest that the reduction of CO,, proceeds through an initial rate-determining
transfer of one electron to CO,,, which leads to the formation of carbon dioxide radical anion (CO,C). The initial reduction
barrier is too high on pristine 8NTS, resulting in a very high overpotentials at which the hydrogen evolution reaction
dominates over CO,, reduction.The doped nitrogen atoms stabilize the radical anion,thereby lowering the initial reduction
barrier and improving the intrinsic activity. The most efficient nitrogen chemical state for this reaction is quaternary
nitrogen, followed by pyridinic and pyrrolic nitrogen.

General information

State: Published

Organisations: Department of Energy Conversion and Storage, Proton conductors, Chinese Academy of Sciences,
Huaiyin Normal University, University of Messina

Authors: Xu, J. (Ekstern), Kan, Y. (Ekstern), Huang, R. (Ekstern), Zhang, B. (Ekstern), Wang, B. (Ekstern), Wu, K.
(Ekstern), Lin, Y. (Ekstern), Sun, X. (Ekstern), Li, Q. (Intern), Centi, G. (Ekstern), Su, D. (Ekstern)

Number of pages: 5

Pages: 1085-1089

Publication date: 2016

Main Research Area: Technical/natural sciences

Publication information

Journal: ChemSusChem (Print)

Volume: 9

Issue number: 10

ISSN (Print): 1864-5631

Ratings:

BFI (2017): BFl-level 1

Web of Science (2017): Indexed Yes

BFI (2016): BFl-level 1

Scopus rating (2016): CiteScore 6.7 SIR 2.385 SNIP 1.276
Web of Science (2016): Indexed yes

BFI (2015): BFl-level 1

Scopus rating (2015): SJR 2.494 SNIP 1.411 CiteScore 7.33
Web of Science (2015): Indexed yes

BFI (2014): BFl-level 1

Scopus rating (2014): SJR 2.863 SNIP 1.663 CiteScore 7.97
Web of Science (2014): Indexed yes

BFI (2013): BFl-level 1

Scopus rating (2013): SJR 2.548 SNIP 1.452 CiteScore 6.79
ISI indexed (2013): I1SI indexed yes

Web of Science (2013): Indexed yes

Scopus rating (2012): SJR 3.046 SNIP 1.563 CiteScore 6.72
ISI indexed (2012): I1SI indexed yes

Scopus rating (2011): SJR 2.767 SNIP 1.504 CiteScore 5.53
ISI indexed (2011): I1SI indexed no

Web of Science (2011): Indexed yes

Scopus rating (2010): SJR 1.945 SNIP 1.134

Web of Science (2010): Indexed yes

Scopus rating (2009): SJR 0.973 SNIP 0.72

BFI (2008): BFl-level 1

Scopus rating (2008): SJR 0.291 SNIP 0.48

Web of Science (2008): Indexed yes

Scopus rating (2007): SJR 0.273 SNIP 0.495

Scopus rating (2006): SJR 0.243 SNIP 0.372


https://core.ac.uk/display/43257061?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Scopus rating (2005): SJR 0.195 SNIP 0.285
Scopus rating (2004): SUR 0.214 SNIP 0.276
Scopus rating (2003): SJR 0.276 SNIP 0.419
Scopus rating (2002): SJR 0.312 SNIP 0.586
Scopus rating (2001): SJR 0.292 SNIP 0.496
Scopus rating (2000): SJR 0.422 SNIP 0.556

Scopus rating (1999): SJR 0.511 SNIP 0.708
Original language: English

DOls:

10.1002/cssc.201600202

Source: Findlt

Source-ID: 2303739109



