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Self-assembly synthesis of ionic liquid templated N-doped
mesoporous TiO, nanoparticles for photocatalytic water
splitting using visible light

Shou-Heng Liu , and Han-Ren Syu

Department of Chemical and Materials Engineering, National Kaohsiung University of

Applied Sciences, Kaohsiung 80778, Taiwan

Abstract

Due to global environmental problems and energy issues, generation of hydrogen from water

via utilization of solar energy using photocatalysts has been extensively studied. Among all

materials developed for photocatalytic applications, titania dioxide (TiO,) is shown to be

most promising owing to its high efficiency, low cost, photostability and nontoxicity.

N-doped mesoporous TiO; is of particular interest because of its peculiar and fascinating

physicochemical properties and a wide variety of potential applications in photocatalytic and



photovoltaic applications. However, the synthesis routes invoked in those photocatalysts
were still circumscribed by the meffectiveness in material cost and preparation time, which
further limit their practical industrial applications. In this work, a facile synthesis route is
described for preparation of N-doped mesoporous TiO, nanoparticles (EMT-x) through
evaporation induced self-assembly by using ionic liquid
(1-Ethyl-3-methyl-imidazolium-chlorid) simultaneously as a templating agent and nitrogen
source. A variety of different spectroscopic and analytical techniques, such as powder X-ray
diffraction (XRD), N, adsorption-desorption isotherms, transmission electron microscopy
(TEM), Raman, UV-vis and X-ray photoelectron (XPS) spectroscopies were used to
characterize the physicochemical properties of various EMT-x catalysts. Among the samples,
EMT-0.5 catalysts, which may be due to moderate N-doping (1.26 at%) and surface area (100
m® g™) of mesoporous TiO,, were found to possess surpassing photocatalytic activities of
hydrogen production from water splitting under visible light if compared with the

conventional TiO, photocatalyst.
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Presenting author: Shou-Heng Liu

Category of presentation: Poster session

Dear Prof. Liu,
On the basis of careful evaluation of your abstract, we are pleased to inform you that the

above paper has been accepted as an POSTER presentation at IMMS 2013.

Please note that each presenting author is requested to register in advance by 28 Feb 2013 for
inclusion of the paper into the final scientific program of IMMS2013.
Please visit our online registration system, which will be started at the middle of January

2013, via the IMMS2013 website: http:/www.imms2013.iis.u-tokyo.ac.jp/
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The advanced program will appear on the IMMS2013 website before long. It will list your

paper and indicate the time, place and session of its presentation.

A special session for the Best Poster Award Winners (top 10%) will be organized in the

afternoon of 22nd (Thu). All presenters are automatically nominated; the Winners are

selected during the poster sessions and announced before the morning session on 22nd (Thu).

The Winners are given the chance of short oral presentations (about 10 min including

discussion).

If you are unable to present your paper for any reason, please let us know immediately by

email to IMMS2013@ni.aist.go.jp.

We are looking forward to seeing you in Awaji Island, Japan next May.

Sincerely yours,

Dr. Tatsuo Kimura

Secretary General of IMMS2013

National Institute of Advanced Industrial Science and Technology (AIST)
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