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Mass Production and Application for Humidity conditioning of Mesoporous Silica

Masaaki Yanagi, Wataru Fujii, Yuuki Kasama and Hironobu Nanbu

Taiyo Kagaku Co., Ltd., Interface Solution Division R&D Group

Taiyo Kagaku has successfully developed a surfactant template assisted mass production
technology of mesoporous silica particularly with two-dimensional hexagonal type pore channels
and commercializing under a brand name TMPS (Taiyokagaku Meso Porous Silicas). Designed
TMPS are with safe and versatile features and thus, recommended to used in variety of diverse
applications such as adsorbent, catalysis support, toiletries, materials for electronic industry,
for example, low dielectric materials etc. The current report deals with a specific application
of TMPS in a humidity control system due to its unique feature to hold and release a substantial
quantity of adsorbed matrices (i.e. vapor of water or organic solvents) in desirable range of
relative humidity depending on the application. Such features are attributed to its tunable
narrow pore size distribution, wherein the humidity control phenomenon could be constantly
regulated. TMPS are hydrothermally stable even in humidified ammonia vapors, since we have
improved their durability via doping metals in the silica framework. This led us to apply
TMPS as adsorbent material for desiccant type air-conditioners. We have successfully established
a design of TMPS desiccant rotor with optimized content nearly 45 wt.% of TMPS
embedded in thin sheet of papers and corrugated (systematically folded) in to rotor form of
desired diameter depending on the scale of desiccant system. Noteworthy to mention that
pore blockage problem was dramatically minimized in corrugated TMPS desiccant rotor system,
which corresponds to its least occluded mesopores. Fabricated TMPS desiccant units are
capable to perform desorption steps under 50 ‘C. Overall performance were tested under different
environmental locations as a field test for more than one year and results revealed that
TMPS desiccant constantly maintained an excellent dehumidification performance without
any deviations. This clearly implies that TMPS is the promising candidate as an adsorbent
for the desiccant type air-conditioning system.

Keywords: mesoporous silica, desiccant, energy-efficient air-conditioning, water vapor
endurance, corrugated rotor
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A material world: is seeing believing?
symposium to celebrate the career of
Professor Osamu Terasaki

Stockholm University
May 26th - 28th, 2010

Osamu Terasaki: Osamu Terasaki is currently
Professor, Head of Structural Chemistry, Arrhenius
Laboratory, Stockholm University, Sweden and
Invited Guest Professor at KAIST, Korea. Since
graduating from Tohoku University, Sendai, Osamu’
s career over the past 42 years has encompassed
the major development of the electron microscope
as a tool for the study of alloys, inorganic materials
and, in particular, nanoporous materials. Much of
this career was spent at Tohoku University until
he recently moved in 2003 to Stockholm University.
He has also spent periods as guest researcher at
many institutes including: Univ. of Cambridge; Univ.
of Lund; Jilin Univ.; Shanghai Jiao Tong Univ.;
Max Planck Inst.; Waseda Univ. His work, in
particular in the fields of zeolites and ordered
mesoporous materials, has been groundbreaking and
lead to an unprecedented understanding of the details
of crystal structure, defects and intergrowths. His
work is honoured both through the high number
of citations that his work receives as well as a
number of prestigious awards, listed below. This
symposium seeks to further celebrate Osamu’ s
lifetime achievement as he reaches formal retirement.
Venue: The symposium will be held at Stockholm

University, Sweden. Lectures will be delivered

in the Magnéli Hall, located in the Arrhenius

Laboratory.

Programme: The programme will start with a
reception at Stockholm University on the evening
of Wednesday May 26th 2010. Then there will
be one-and-a-half days of seminars, ending at
lunchtime on Friday May 28th 2010. On the
Thursday evening there will be a cruise and dinner

banquet. A provisional program is attached.

Speakers:

- Michael Anderson (The University of Manchester,
UK)

- Viveka Alfredsson (Lund University, Sweden)

- Shunai Che (Shanghai Jiaotong University,
Shanghai, China)

- Isabel Diaz (Instituto de Catdlisisy Petroleoquimica,
Madrid, Spain)

- Nobuhisa Fujita (Tohoku University, Sendai,
Japan)

- Stephen Hyde (Australian National University,
Canberra, Australia)

- Jeung Ku Kang (KAIST, Korea)

- Kazuyuki Kuroda (Waseda University, Tokyo,
Japan)

- Sven Lidin (Stockholm University, Sweden)

- Lynn McCusker (ETH Zurich, Switzerland)

- Yasuo Nozue (Osaka University, Japan)

- Shilun Qiu (Jilin University, Changchun, China)

- Armin Reller (University Augsburg, Germany)

- Ryong Ryoo (KAIST, Korea)

+ Yasuhiro Sakamoto (Osaka Prefecture University,
Japan)

- Ferdi Schiith (Max-Planck-Institut fiir Kohlen-
forschung, Miilheim, Germany)

- Maria Vallet-Regi (Universidad Complutense de
Madrid, Madrid, Spain)

- Jihong Yu (Jilin University, Changchun, China)

- Dongyuan Zhao (Fudan University, China)

- Stacey Zones (Chevron, USA)

Organisers:
Sven Lidin, sven@fos.su.se
Viveka Alfredsson, viveka.alfredsson@fkem1.lu.se
Mike Anderson, m.anderson@manchester.ac.uk
Kazuyuki Kuroda (Japanese contact), kuroda@
waseda.jp
Gunnar Svensson (local organiser), gunnar@
struc.su.se
Xiaodong Zou (local organiser), zou@fos.su.se
For local information contact symposium secretary
Anna Su, annas@fos.su.se

Registration: This event is being partially funded

through a combination of the Nobel Foundation,
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JSPS and Stockholm University. This will fund
the speakers and also for a small number of young
scientists to attend the meeting. For others the
meeting will be free of charge but there will
probably be charges for lunches and coffee
(200SEK) and banquet (800SEK). However, at
present we are seeking other sources of funding
in the hope of being able also to cover for
these costs. A second flier will be sent out in
due course. Numbers for the banquet will be
restricted and consequently places should be
reserved by contacting Anna Su, annas@fos.su.se,
by 31st Jan 2010. Registration without the banquet
should be complete by March 31st 2010.

Register by contacting Anna Su, annas@fos.su.se

Special Issue Solid State Sciences: To complement
this symposium we are also organising a special
issue of Solid State Sciences.

Posters: We welcome poster presentations at the
symposium that will be displayed through the
duration of the meeting. Those wishing to display
a poster could you please indicate this when
you register.

Hotels: There is a wide range of hotels in Stockholm.
Please contact the symposium secretary Anna
Su (annas@fos.su.se) for help to arrange
accommodation.

Provisional Programme

Wednesday 26th Venue

7.00pm  Reception

Thursday 27th Magnéli Hall

9.00am Welcome from Kére Bremer (Rector,
Stockholm University)

9.05am Lynne McCusker (ETH Zurich,
Switzerland)

9.30am Ryong Ryoo (KAIST, Korea)

9.55am Isabel Diaz (Instituto de Catdlisis y

Petroleoquimica, Madrid, Spain)

10.20am coffee break

10.40am
11.05am
11.30am
11.55am
12.20pm
2.00pm

2.25pm

2.50pm

3.15pm
3.45pm

4.10pm
4.35pm

5.00pm
6.30pm
7.00pm
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Sven Lidin (Stockholm University,
Sweden)

Shunai Che (Shanghai Jiaotong University,
Shanghai, China)

Yasuo Nozue (Osaka University, Japan)
Dongyuan Zhao (Fudan University, China)
lunch

Armin Reller (University Augsburg,
Germany)

Nobuhisa Fujita (Tohoku University,
Sendai, Japan)

Shilun Qiu (Jilin University, Changchun,
China)

coffee break

Viveka Alfredsson (Lund University,
Sweden)

Stacey Zones (Chevron, USA)
Yasuhiro Sakamoto (Osaka Prefecture
University, Japan)

end

Bus to cruise

Cruise and banquet

Friday 28th Magnéli Hall

9.00am

9.25am

9.50am

10.15am
10.40am

11.05am
11.30am

11.55am

12.20pm

Stephen Hyde (Australian National
University, Canberra, Australia)
Michael Anderson (The University of
Manchester, UK)

Jihong Yu (Jilin University, Changchun,
China)

coffee break

Vallet-Regi (Universidad
Complutense de Madrid, Madrid, Spain)
Jeung Ku Kang (KAIST, Korea)
Kazuyuki Kuroda (Waseda University,

Maria

Tokyo, Japan)
Ferdi Schiith (Max-Planck-Institut fiir
Kohlenforschung, Miilheim, Germany)

lunch
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If it’s zeolite, it’s Zeolyst.
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