Author’s Accepted Manuscript

NiCo@SiO; core-shell catalyst with high activity —

|
and long lifetime for CO, conversion through DRM na noengrgy

reaction

Yu Zhao, Hui L1, Hexing Li

www.elsevier.comvlocate/nanoenergy

PII: S2211-2855(17)30796-6
DOI: https://doi.org/10.1016/j.nanoen.2017.12.023
Reference: NANOEN2404

To appear in:  Nano Energy

Received date: 16 October 2017
Revised date: 11 December 2017
Accepted date: 11 December 2017

Cite this article as: Yu Zhao, Hui Li and Hexing Li, NiCo@SiO, core-shell
catalyst with high activity and long lifetime for CO, conversion through DRM
reaction, Nano Energy, https://doi.org/10.1016/j.nanoen.2017.12.023

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/nanoenergy
https://doi.org/10.1016/j.nanoen.2017.12.023
https://doi.org/10.1016/j.nanoen.2017.12.023

NiCo@SiO, core-shell catalyst with high activity and

long lifetime for CO, conversion through DRM reaction

Yu Zhao ?, Hui Li *, and Hexing Li *>*

® Education Ministry Key Lab of Res. Chem., Shanghai Normal University, Shanghai 200234, China;

b Shanghai University of Electric Power, Shanghai 200062, China.

* Corresponding author. Tel: +86 21 64322272; Fax: +86 21 64322272.

E-mail address: lihni@shnu.edu.cn (H. Li), hexing-li@shnu.edu.cn (H. X. Li)

Abstract

A novel NiCo@SiO, core-shell catalyst with single NiCo alloy nanoparticle encapsulated by
SiO; shell was synthesized by microemulsion method. During dry reforming of CH4 with CO,
(DRM) reaction, this catalyst exhibited high activity and selectivity, superior over either the
Ni@SiO, or the Co@SiO, core-shell catalyst or the NiCo/SiO, supported catalyst. The CO, and
CH4 (1 : 1) could be absolutely converted into CO and H, with molar ratio around 1: 1. More
importantly, this catalyst displayed very long lifetime (> 1000 h) in the DRM reaction at
800°C, much better than either the Ni@SiO, or the Co@SiO, core-shell catalyst or the
NiCo/SiO, supported catalyst. Kinetic studies revealed that the catalyst with small metal
nanoparticle size exhibited higher activity, which could also inhibit carbon deposition. The
encapsulation of metal nanoparticles by SiO, shell could effectively inhibit the agglomeration
of active sites. Meanwhile, the enhanced activity of NiCo alloy catalyst could also diminish
the surface carbon deposition. Therefore, the NiCo@SiO, core-shell catalyst displayed

excellent stability in DRM reaction, showing good potential in industrial application.
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