View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by UMP Institutional Repository

Interplay between promoters and Ni-based mesoporous silica for
methane dry 2 reforming reaction

Sharanijit Singhl , Long Giang Bach2 , Bawadi Abdullah3 , Quang Duc Truong4 3, Pham T. T.
Phuong5 , Nguyen Huu Huy Phuc6 , Dai-Viet N. Vol,7, 4 *

1 Faculty of Chemical & Natural Resources Engineering, University Malaysia Pahang,
Lebuhraya Tun Razak, Gambang 26300, Pahang, Malaysia

2 Center for Advanced Materials Research, Nguyen Tat Thanh University, Ho Chi Minh City, 8
Vietnam

3 Chemical Engineering Department, Universiti Teknologi PETRONAS,
31750, Tronoh, Perak, 10 Malaysia

4 Institute of Multidisciplinary Research for Advanced Materials, Tohoku University,
Katahira 2 12 1-1, Aoba-Ku, Sendai 980-8577, Japan
5 Institute of Chemical Technology, Vietnam Academy of Science and Technology, 1 Mac Dinh
14 Chi Str., Dist.1, Ho Chi Minh City, Vietham

6 Department of Electrical and Electronic Information Engineering, Toyohashi University of 16
Technology, 1-1 Hibarigaoka, Tempaku, Toyohashi, Aichi 441-8580, Japan

7 Centre of Excellence for Advanced Research in Fluid Flow, Universiti Malaysia Pahang,
26300 18 Gambang, Kuantan, Pahang, Malaysia vietvo@ump.edu.my

Abstract:

Commercially viable Ni-based heterogeneous catalysts have immense potential for the

application in reforming reactions, but their rapid catalyst deactivation due to coking still

remains a major challenge during these catalytic reforming applications. Herein, the
endurance test of 72 h for methane dry reforming at low temperature and atmospheric
conditions wasconducted over a series of different promoted Ni-based catalysts.
Intriguingly, bare SBA-15supported Ni catalyst blocked the reactor after 51 time-on-
stream due to excess carbon formation during the reaction. In addition, the catalyst
promoted with yttrium showed the outstanding catalytic performance with CH4 and CO2
conversion of about 83.0% and 90.9%, respectively. On the other hand, boron promoted
catalysts greatly improved the Ni and SBA-15 support interaction by facilitating the
formation of NiSO3 and detected lowest coke formation and catalytic activity among
counterparts. Moreover, different carbon species (herringbone fibers, amorphous and
carbon shell) were identified in the spent catalysts.
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