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Technology transfer in such fields as R&D on climate change, water and material circulation and basin
zones, ecosystem management, chemical substance risk and safety control, 3R (reduce, reuse, recycle)
technology, and biomass practical use, for the purpose of realizing sustainable development by keeping a
good balance between the environment and the economy.



Waste treatment, Recycling

Environmental Development of entertaining, textured paints “Dimple Art Color” paint using waste windshield interlayer

Sciences

ievaend: Collaboration with the Local Industry

Recycling of Macromolecule Material, Production of Texture on Painted Surface, Technology Transfer through

‘ O Takao Kimura, Professor, Faculty of Engineering, Utsunomiya University

Organizations O Giichi lwasaki, President, N.P.R, Limited

Involved O Yasushi Ando, Director, N.P.R, Limited @ \
| Professor Kimura  President lwasaki  Director Ando
[Abstract) e eveachoound Dimple Art Color

Faculty of Engineering, Utsunomiya University carried out research into utilization of the
polyvinyl butylal solution obtained through the project "Development of a separation
method of the interlayer in the windshield of the scrap car”, founded N.P.R, Limited, which
is the first venture business in Utsunomiya University, in collaboration with enterprisers in
Karasuyama-machi, Tochigi prefecture in October 2003, and succeeded in developing
paints and sticky paper which have textured surface.

[Summary of the technology transfer]

@Technological Impact
“Dimple Art Color”, made of polyvinyl butylal extracted from the windshield of the scrap car,

produces interesting and entertaining dimpled texture when painted on the smooth surface,
such as glass and plastics boards, without using a brush, and is suitable for making the
stained glass. The paint is highly transparent, heat resistant, and weather resistant. It is also
suitable for window display, as it can be peeled off. The paint can be used as nail art colors
too, because it is in alcohol solvents, thus, harmless to humans.

@®Market Impact
In addition to personal use, there is good possibility of industrial application such as

production of stained glass windows and lampshades at low cost with short production time.

@Social Impact
Since windshield interlayer made of polyvinyl butylal is hardly separated from glass, the

windshield is generally shredded and buried in the ground. This technology demonstrates
the feasibility of recycling the waste windshield interlayer. This effort shows not only the
technological development but also the great significance of the attitude toward the material
recycling. We open trial courses for enjoyment and training courses for instructors to
popularize the paint.

The interchange between a group of
domestic companies, considering a drastic
reform, and me drove us to the
development of recycled products based on
technology transfer.

Funding History

2004 Tochigi prefecture subsidy to build up
manufacturing technology

Intellectual property protection

1. “Paint and seal to generate dimples on
film surface” (Patent Application

2005-171220) Waste Sample
2. “Dimple Art” (Trademark No. 4881898 windshield (Drawing on
2005/7/22) interlayer glass)

Turning point in the Project

“Original idea.” If we just drew pictures on a paper, which absorbs water, using
an ordinal paint brush, we could not have made this development. Drawing
pictures on glass and plastics, which hardly absorb water, instead led us to this
great success.

For more information, contact : Shiro Ikuta, Collaboration Center for Research and Development, Utsunomiya University, +81-28-689-6321, renkeicd@cc.utsunomiya-u.ac.jp
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Waste treatment, Recycling

Environmental

: Convertin ASbeStOS tO HarmleSS PartiCIGS -Human-Innovation Type Technology Transfer-
Sciences

Keyword: Fundamental research on functional materials by material scientists, Technology transfer based on human ties

‘ O Mr. lwao Seo, Director of Technology Licensing Organization, Tokyo University of Science
Organizations O Katsuhiro Nishiyama, Professor, Faculty of Systems Engineering,
Involved Tokyo University of Science, Suwa

| O Kou Mochizuki, President, Azumi-Seiko Corporation Mr.Seo

Prof. Nishiyama President Mochizuki

[Abstract) Project Background Amount of Asbestos

. . . . . Imported to Japan
Many achievements in fundamental study on non-oxide ceramic materials have been President Mochizuki from Azumi-Seiko Corp. . _ .
produced in Prof. Nishiyama’s laboratory at Tokyo University of Science, Suwa. One of visited Prof. Nishiyama's laboratory to seek Change In impored Ashestos and History of Legal Regulation
these achievements is the development of heat-resistant paints and boards to seal

] : g ; new business development and had . e
asbesto_s for the disposal treatment, gollaborateq with Azumi-Seiko (?orp. Thg technique introduction of novel functional materials. I~ — o
converting asbestos to harmless particles by using the metallothermic reduction method £ ool 10 miliontons
has been accomplished as a next step. § wmom s o

Amosite _
Interruption Restart

= onoon |48 (1941)__(1849)

socem D] l
Funding Histo ) e N ¥
[Summary of the technology transfer] e s s s 1 s ™ s o
Azumi-Seiko Corp. promotes the collaborated Year
.Technolo ical Im act research, Supported by the following funding: Ref: Environmental Restoration and Conservation Agency of Japan
Techniques sealing asbestos and converting asbestos harmless particle can be considered | ‘Nagano Tech. Development Support System o\ o 4ino Asbestos
to perform the disposal treatment safely. 3x3 Industry products trial cost subsidy to Harmless Particle
-Sealing asbestos: To cover the asbestos surface with heat-resistant paints or to press -Small and Medium Enterprise Agency,
asbestos by heat-resistant boards. “Development for different field in new business”
-Converting asbestos to harmless: To convert needle-shape crystals of asbestos to non- Intellectual property protection
needle shape by using the metallothermic reduction method. property p
®Market | ¢ Japanese Patent application : 3
R AIKC RN PACE - Dispersion of fine particles for coatin
The technology development of the heat-resistant pains and boards, which was adopted as P12005_355410p .
“new cooperation” by The Small and Medium Enterprise Agency, has been handled for -Resolution method of silicate minerals
practical use by Azumi-Seiko Corp. Full-dress commercialization is greatly expected. PA2006 — 256245

@Social Impact

It is said that about 10 million tons of asbestos were imported to Japan. They were mostly
scratched and buried in the underground. The asbestos buried by this method is still a
needle-shape crystal and remain possessing the toxicity. The establishment of the technique
converting asbestos to harmless particle, which easily works at disposal treatment places,
brings safe and secure environments and big social contribution.

[
L
OThe project proved successful on the basis of the vocation of persons in charge
in industrial and academic sectors and ties of human.
QOThe trinity of researchers, business persons, and staffs produced good results.
OsStrategic patent application was necessary.

Turning point in the Project

For more information, contact : Mr. Nobukuni Ogino, Technology Licensing Organization, Tokyo University of Science, Suwa, +81-266-73-2101, ogino_nobukuni@admin.tus.ac.jp
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Waste treatment, Recycling

Environmental
Sciences

Keyword: Organics, Decomposition / extraction, Generation of resources and new energy

Continuous Sub-Critical Water Plant - Organic wastes convert to resource and energy -

‘ O Dr. Yoshida Hiroyuki, Professor, College of Engineering Osaka Prefecture University m ﬂ i
Organizations O Shiraishi Teruho, President, MITSUBISHI NAGASAKI MACHINERY -1l i
Involved O Tanaka Masatoshi, President, Kinki Environmental Industry Co., LTD. m P
| O 16 other corporations (previous 5 years) Prof. Dr.Yoshida  Pres. Shiraishi Pres. Tanaka
[Abstract] Continuous Sub-Critical Water Plant

The 21st COE program in Osaka Prefecture University (Dr. H. Yoshida Chemical
Engineering) succeeded in converting organic wastes into valuable materials, such as
organic acids, sugars, amino acids, and peptides using Sub-Critical Water. Sub-Critical
Water extract DHA and EPA from fish waste, neutralize the prions that cause bovine
spongiform encephalopathy (BSE). Also, methane gas from organics pretreated by Sub-
Critical Water was produced efficiently and with high speed. The university built a
continuous Sub-Critical Water plant in March, 2004.

[Summary of the technology transfer]
@Technological Impact
Organic wastes convert to valuable materials using Sub-Critical Water as it loads the
material cycling. Also, residue converts to energy by fermentation.
We developed a vertical type continuous Sub-Critical Water plant (4 t /d) which was the first
in the world. Our plant has attracted attention not only in Japan but also overseas. Sub-
Critical Water decomposed organic wastes in 1-10 min and extracted oil completely and
instantly. After separation of valuable products, residues were able to generate methane
with high efficiency by methane fermentation. Methane was used to produce electricity and
to drive a methane-driven motorcycle.

@ Social Impact

Existing processes that convert raw materials directly to energy are expensive to run and
seem to fail sooner or later. The concept of our processes is quite different from these. It is
possible to develop new processes that bring benefits, create employment, and contribute
also to the establishment of regional industries.

@Special Features of the Collaboration

From this field of science we find a germ, enhance this germ by engineering, and nurture it
through a strong partnership among industries, governments, and academia. Finally,
industries, governments, and academia make a collective effort to grow this valuable germ
as a practical application worldwide.

Industrial waste of Japan amounts to
450,000,000 tons a year, 75% of which are
organic wastes. To make organic wastes
recyclable could be a solution to problems
of industrial waste in Japan as well as in
the world.

Funding History

1. 21st COE Program

2. JST

3. Joint research with private companies

4. Research Institute on Material Cycling
Engineering, Osaka Prefecture University

Intellectual property protection

Patent acquisition: Domestic 1
IPRODUCTION METHOD OF ORGANIC
ACIDS FROM ORGANIC WASTES|
Patent application: Domestic 34, Overseas 3
IMETHOD OF AND APPARATUS FOR
PRODUCING SUBCRITICAL WATER
DECOMPOSITION PRODUCTS letc.

(Osaka Prefecture University)

Sub-critical water hydrolysis plant

constructed on 2003 (4 ¢/d) >

“Resources

_ad
Gas power plant

‘Separation and
constructed on 2004

recovery process of
valuable substances
constructed on 2006

VPSA methane
concentration apparatus

Methane 60%
_ C0240%

Adsorption tank of

generated biogas .
constructed on 2004

High speed and efficient
methane fermentation plant
constructed on 2004

“New Energy”

Methane gas station for motorcycle and running
system of bio methane gas constructed on 2005

Turning point in the Project

ONeeds for geographically distributed Sub-Critical Water plants (production

facilities) are booming.

OBusiness models should be developed around technological research sections,
plant developers, users, plant management, and buyers of valuable materials.
OCooperation between the bureaucracy and private sectors is essential.

For more information, contact : Motonobu Matsuda, Organization for Industry, University and Government Cooperation, Osaka Prefecture University, +81-72-254-9206, matsuda@iao.osakafu-u.ac.jp
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Waste treatment, Recycling

Environmental
Sciences

Semiaerobic Landfill System (Fukuoka Method) -Attracts the attention of the world-

Keyword: Landfill, Semiaerobic system (Fukuoka Method), Biodegradation process of landfill layer, Rapid landfill stabilization

O Yasushi Matsufuji , Professor, Fukuoka University
Organizations O Environmental Bureau in Fukuoka city
Involved O Japan International Cooperation Agency (JICA)
O UN-HABITAT, Fukuoka office, Japan (Regional office for Asia and the Pacific) Prof. Matsufuji

Semiaerobic landfill (Fukuoka Method) was developed by cooperation between Fukuoka
University and Fukuoka city. A series of pilot study was carried out over 3 years from 1973,
under grant assistance from the former ministry of health and welfare. Based on these
results, Fukuoka University proposed a new concept for “Semiaerobic Landfill Type” .
Since then this type has been adopted through out Japan, being a recommended method
in the technical guideline in 1979 by the former ministry of health and welfare. Semiaerobic
landfill type technology was transferred to Malaysia, Iran and so on by JICA project.

[Summary of the technology transfer]

@Technological Impact

Technical advantages are summarized as follows:

1) By draining out the leachate as quickly as possible, it prevents leachate from stagnating
in the waste material and makes it easier for fresh air to penetrate, thereby promoting
aerobic condition in the waste layers.

2) By promoting aerobic conditions, microbial activity is enhanced and the decomposition of
waste accelerated.

3) By parallel usage of the collection pipes and the crashed stones, the strength of the
collection pipes are complemented, and water quality of leachate is improved to make air
diffusion effectively at the same time.

4) By draining out the leachate rapidly, water pressure on the liner is prevented from building
up, reducing the danger of seepage.

@®Market Impact

Semiaerobic landfill system can be involved to expanding the market of landfill construction

due to the easy maintenance and operation. Already it became the standard method of

landfill in Japan.

@Social Impact

The technology transfer is contributing to the capacity development and the ODA project,

not only in local government but also the industrial waste management.

@Special Features of the Collaboration

This is one of success story by cooperation of the industry-university-government project

based on the on-site education system, and the spread effect to the whole world is very high.

Fukuoka City facing the serious issues for
open dumping of landfill site requested
Fukuoka University to solve the
environmental problems. And then, the on-
site project by the university-government
cooperation has been started in 1973.

Funding History

Up to date from 1970, Fukuoka City and
government of Japan have been entrusted
a long-term research for integrated solid
waste management to Fukuoka University.

Intellectual property protection

At the time in 1970, the improvement of the
existed landfill was the high priority, then
we didn’t consider the intellectual property
protection.

(Fukuoka Methods)

Turning point in the Project

OA new discovery found in the back yard of negative results.

OHuman relationship between the industry-university-government and on-site
experiment are important for successful

OThe simple method holds an essence of practical realization.

For more information, contact : Yasushi Matsufuji, Department of Civil Engineering, Fukuoka University, +81-92-863-8238, ymatsufu@fukuoka-u.ac.jp
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