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The 7th International Conference on Green and Sustainable Chemistry （GSC-7） was 
held at Hitotsubashi Hall in Tokyo under the sponsorship of the Japan Association 
for Chemical Innovation （JACI） from July 5th to 8th. The conference has been held 
every 2 years Europe, the USA, and Asia in turn, and this symposium was held again 
in Tokyo after 12 years since the 1st conference （GSC-1） was held in Tokyo in 2003. 
The meeting was a great success. The total number of participants was 785 （including 
44 from 29 foreign countries）, the number of lectures was 92 （58 from abroad） and the 
number of poster presentations was 176 （61 from abroad）.

One of the purposes of this conference was to clarify the future direction of the 
GSC under changes in the world and to propose “GSC in the future” based on 
the GSC Declaration adopted at GSC-1. At the lectures and panel discussions by 
famous industry and academic people in Europe, the USA, and Asian countries, the 
importance of elements to aim for GSC’s further development, the way of industry-
academia and international collaborations, and penetration through education was 
realized again, and the “The Statement 2015 regarding GSC in the future” drawn 
up by JACI was adopted. In the declaration, as action program to propel GSC, it 
was shown declare that it publishes 16 items in five large items to be concrete and 
promotes it, with no change of　the definition of GSC which was proposed in the 
previous Statement, “chemical sciences and technologies which are benign to both 
human health and the environment, and support the development of a sustainable 
society” . The detailed contents are planned to be released by JACI separately. Please 
refer to it.

I think that “sustainable development is to let the increase of entropy of human 
society whose speed is minute and second adjust to the increase of entropy of the 
nature of the planet Earth whose speed is year, month, and day.” Therefore, I think 
the direction of future innovation is to aim at chemistry providing comfort supporting 
a mild consumption structure, which suppresses the increasing speed of entropy. In 
addition, since it is very important to reduce the increasing speed of human activities, 
it is desirable to further expand our thoughts to devise products such as providing 
solutions together with a social system and leading human activities considering the 
environment etc. From this point of view, the above contents of the declaration are 
thought to make sense and it is hoped that the world chemical industry develops as 
an easy to understand industry for people with industry-academia and international 
collaborations in the future. I expect for the parties concerned to make sincere 
efforts for chemical technologies and system construction to be inherited to the next 
generation.

After finishing the 
GSC-7 international 
conference

President of the Society of 
Chemical Engineers, Japan

Kazuhiro Mae
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New concept for GSC
Japan was chosen as the host country for GSC-7 （The 7th International Conference on Green and Sustainable 

Chemistry and the 4th JACI/GSC Symposium） 2 years ago in the GSC-6 held in the U.K. in August 2013. After that, 
the overall concept for GSC-7 was concurrently started to be considered with preparation of symposium management 
organization and the setting of venues and the meeting term.

The 1st international conference （GSC-1） was held in Tokyo in 2003 and “The Statement 2003” was adopted aiming 
for dissemination and development of GSC.   

After that, this conference has been held every 2 years in Europe, North America, and the Asia and Oceania 
regions in turn. As the conference is again held in Tokyo after 12 years, we decided to reexamine the concept of GSC 
in itself to share it with people across other regions and countries about the understanding of GSC adapting to the 
contemporary world and envisioning the future.    

In response to this, GSC network members of JACI frequently discussed the new GSC. As a result, they concluded 
that although the definition of GSC “chemistry which is benign to both human health and the environment, and 

supports the development of a sustainable society” is still 
effective today, the attitude up to the present, aiming for the 
reduction with the conventional environmental load, needs to 
the posture to actively challenges of long term and global scale 
problems. These contents were consolidated into a draft of 

“The Statement 2015”.
International advisory board members also discussed on 

this draft during GSC-7, and finally “The Statement 2015” 
was completed. The last day of GSC-7, Ishizuka, JACI vice 
president, submitted “The Statement 2015” to the conference 

GSC-7 was held successfully

GSC-7 Special

Top:  Takahashi JACI president delivering the 
opening address

Bottom: Main venue, Hitotsubashi Hall

Discussion by international advisory board members
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and it was adopted by thunderous applause （The top right 
picture shows vice president Ishizuka announcing the 
declaration）. The full text of the declaration is included on 
pages 6 and 7 in this issue.

Broad keynote and invited 
lectures from government, 
industry and academia

A wide range of speakers gathered for the keynote 
and the invited lectures in GSC-7 as if it anticipated the 
world, as stated in the “The Statement 2015,” “getting 
over existing barriers separating research fields, academia, 
industry, consumer, government, and countries.”

On July 6th, after the opening address by Kyohei 
Takahashi JACI president , Sadayuki Sakakibara , 
Chairman of Japan Business Federation/ president of the 
Chemical Society of Japan, presented examples of GSC 
commercialization as opening remarks （right middle 
picture）. Then Makoto Misono, Professor Emeritus, the 
University of Tokyo, emphasized that future GSC should 
step forward towards a more positive direction in addition 
to a less negative direction and aim for the creation of 
novel value （bottom right picture）.

After that, agencies representing Japan, the U.S.A., 
and Europe presented regarding coordination with the 
policy, and BASF, Dow Chemical Company, and Mitsubishi 
Chemical Holdings presented each company’s concrete 
action from the industry. AOC Asia presented about 
industry-academia-government collaborations and then 
a panel discussion was performed with the President of 
the Society of Chemical Engineers, Japan Kazuhiro Mae, 
who wrote the preface for this issue, as a modeler. Broad 
discussion was exchanged regarding the relationship with 
politics and social understanding for sustainability etc. 
together with questions from the audience. 

Toyota Motor Corporation and Veol ia （France） 
presented on July 7th as representatives of user companies. 
On July 8th, Japanese, Korean, and European universities 
presented and Akito Tani, Director-General for Technology 

GSC-7 Special

The 7th International GSC Conference Tokyo （GSC-
7） and 4th JACI/GSC Symposium  was held at 3 sites 
centering at Hitotsubashi Hall in Chiyoda-Ku, Tokyo 
for 4 days, from July 5th to 8th, 2015. It adopted “The 
Statement 2015” and ended a great success.
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Policy Coordination at the Ministry of Economy, 
Trade and Industry, expressed the expectation 
for future GSC activity at the end. It led to the 
announcement of “The Statement 2015” by JACI 
vice president Ishizuka.

As described above, it seemed that GSC-7 held 
in Japan had significant meaning connecting to 
the future GSC, by realization of a wide range of 
lectures from industry academia and government. 

Seven sessions divided by field and special sessions

In GSC-7, special technique lectures other than keynote and invited lectures were performed in 2 sites, Hitotsubashi 
Hall, the main venue, and nearby Gakushi Kaikan （bottom picture）, dividing into 7 sessions by field, organic synthesis, 
catalyst, energy and resources, biomass, green, polymer, and reaction media.

In addition to sessions divided by field, a special session was arranged and GSC award lectures and invited lectures 
were performed from the perspective of social connection.

The above session categories were made based on “Guidelines for GSC activities” that concretely expresses GSC 
concept, and “Examples for GSC” that are consolidated into 5 categories and 16 classes. These guidelines and case 
examples were announced on the JACI home page ahead of GSC-7 and it was a big characteristic of this GSC meeting.

GSC-7 main schedule

July 5th July 6th July 7th July 8th

Interchange 
event

Keynote and Invited lectures
Lectures in each session 
Panel discussion

Invited lectures
Lectures in each session 
Poster presentation （to the 
8th）
GSC awards ceremony 
Interchange banquet

Keynote and Invited lectures
Lectures in each session
Announcement of poster 
awards
Adoption of “The Statement 
2015”

Dr. Klotz, SusChem, （left） and Dr. Constable,  
the American Chemical Society, （right） presenting at keynote lectures
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Poster presentations divided 
by social axis zone

Poster presentations were performed on the 2nd 
floor of Hitotsubashi Hall on both the 7th and 8th, 
and 176 posters that gathered from the inside and 
outside japan were presented. 

The poster presentations were divided into 
4 zones based on social axis, “energy and the 
realization of a low carbon society,” “the pursuit 
of comfortabil ity and urban advancement,” 

“building a secure and safe society and food,” and 
“sustainability.”

Zone information was indicated using an apple 
tree monument placed at the center of the venue. 
Because the Tanabata festival occurred during 
the meeting, we asked participants to hang a strip 
of paper with their wish written on it by likening 
the apple tree monument to bamboo. （Top right 
picture）

Then poster award judgment was performed for 
individual posters. Ten people were awarded and a 
representative of the awardees got commendations 
on the 8th, the last day of the meeting. 

Hoping for deepened 
interexchange connects to 
GSC development

Various places were arranged for interchange 
event in GSC-7 and each venue was very 
prosperous.

The biggest place for cultural exchange was a 
banquet held in Jyosui hall on the 7th and more 
than 250 people attended and deepened their 
friendship. In this venue, happi coats for festivals 
were very popular together with sake served after 
Kagamiwari （breaking open a ceremonial sake 
barrel）. Participants from abroad were taking 
pictures of each other wearing happi coats. 

In addition, connecting with the “Sakura 
science program,” which is a student international 
exchange program of the Japan Science and 
Technology Agency （JST）, Asian students visiting 
Japan through the program also completely 
attended GSC-7.

 Such cultura l exchange over countr ies 
and generations is expected to be a precious 
foundation to develop GSC in the world in the 
future.
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We, the participants of the 7th International GSC Conference Tokyo（GSC-7）and 4th JACI/GSC Symposium 
make the following declaration to promote “Green and Sustainable Chemistry（GSC）” as a key initiative in the 
ongoing efforts to achieve global sustainable development.

The global chemistry community has been addressing future-oriented research, innovation, education, and 
development towards environmentally-benign systems, processes, and products for the sustainable development of 
society. 

In response to the Rio Declaration at the Earth Summit in 1992 and subsequent global Declarations, the 
global chemistry community has been working on challenges in a unified manner linking academia, industry, and 
government with a common focus to advance the adoption and uptake of Green and Sustainable Chemistry. The 
outcomes include the pursuance of co-existence with the global environment, the satisfaction of society’s needs, and 
economic rationality. These goals should be pursued with consideration for improved quality, performance, and job 
creation as well as health, safety, the environment across the life cycles of chemical products, their design, selection of 
raw materials, processing, use, recycling, and final disposal towards a Circular Economy.

Long-term global issues, in areas such as food and water security of supply, energy generation and consumption, 
resource efficiency, emerging markets, and technological advances and responsible industrial practices have 
increasingly become major and complicated societal concerns requiring serious attention and innovative solutions 
within a tight timeline. Therefore, expectations are growing for innovations, based on the chemical sciences and 
technologies, as driving forces to solve such issues and to achieve the sustainable development of society with 
enhanced quality of life and well-being.

These significant global issues will best be addressed through promotion of the interdisciplinary understanding of 
Green and Sustainable Chemistry throughout the discussion of “ Toward New Developments in GSC”.

The global chemistry community will advance Green and Sustainable Chemistry through global partnership and 
collaboration and by bridging the boundaries that traditionally separate disciplines, academia, industries, consumers, 
governments, and nations.

July 8, 2015
Kyohei Takahashi on behalf of Organizing Committee

Milton Hearn AM, David Constable, Sir Martyn Poliakoff, Masahiko Matsukata on behalf of International Advisory
Board of 7th International GSC Conference Tokyo （GSC-7）, Japan

July 5-8, 2015 Chair of Organizing Committee

The Statement 2015
7th & 4th
TOKYO
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東京宣言2015

　我々、「第４回JACI/GSCシンポジウム・第７回GSC東京国際会議」の参加者は、世界の持続可能な発展のための弛み
ない努力において、その基盤をなすイニシアチブとして、「グリーン・サステイナブルケミストリー（GSC）」の推進を、
次のように宣言します。

　我々、世界の化学に携わる者は、社会の持続可能な発展のために、未来にむけた研究・イノベーション・教育、および
環境に配慮したシステム・プロセス・製品を志向する開発に取り組んできました。

　　1992年の地球サミットにおけるリオ宣言及びそれに続く諸条約を受けて、世界の化学に携わる者は、産・学・官一体と
なり共通の目的意識をもって、グリーン・サステイナブルケミストリーの採用と活用を前進させるために、困難な課題に
取り組んできました。すなわちその取り組みにおいて、地球環境との共生、社会的要請の充足、および経済の合理性を同
時に達成することをめざしてきました。またその目標は、化学製品の設計から、原料の選択、製造過程、使用形態、リサ
イクル、廃棄までの製品の全サイクルにおいて、より良い、健康、安全、環境とともに、品質、性能、および雇用創出へ
も配慮して、循環型経済に向けて追及すべきものとされてきました。

　食糧と水供給の確保、エネルギー創出と消費、資源効率、新興市場、および技術の進歩とその責任ある工業的実施など
の長期的・全地球規模の課題が、限られた時間の中での革新的な解決と、本問題を厳粛に注視することを必要とする、一
層大きくかつ複雑な社会的懸念事項となっています。それゆえに、これらの課題解決を図り、より健康で豊かな社会の持
続可能な発展をもたらす牽引役として、化学に関わる科学と技術を基盤とするイノベーションへの期待は、益々大きくな
っています。

　「グリーン・サステナブルケミストリーの新たな発展へ」の討議全体を通じて、グリーン・サステナブルケミストリー
に関する理解を学問分野にとらわれず深めることによって、これらの地球規模の課題に今後十分に取り組んでいきます。

　我々、世界の化学に携わる者は、グローバルな連携と協調によって、また、学問分野や、学、産、消費者、官、および
国を隔ててきた従来の壁を乗り越えて、グリーン・サステナブルケミストリーを強力に推進していきます。

注：採択された東京宣言は英文であり、この和訳は参考資料となります。

International Advisory Board Members
 
Dr. Alok Adholeya（India）
Prof. Tadafumi Adschiri（Japan）
Prof. Ana Aguiar-Ricardo（Portugal）
Prof. Mohamed Tawfic Ahmed（Egypt）
Prof. Paul Anastas（USA）
Dr. Nigist Asfaw（Ethiopia）
Prof. Roberto Ballini（Italy）
Prof. Jan-Erling Bäckvall（Sweden）
Prof. Eric Beckman（USA）
Prof. David St Clair Black（Australia）
Dr. Keith Carpenter（Singapore）
Prof. James Clark（UK）
Dr. John Clough（UK）
Prof. Geoff Coates（USA）

Prof. Terry Collins（USA）
Dr. David J. C. Constable（USA）
Prof. Bob Crabtree（USA）
Prof. James Darkwa（Zambia）
Dr. Peter Dunn（UK）
Prof. Motonobu Goto（Japan）
Prof. Qingxing Guo（China）
Prof. Buxing Han（China）
Dr. Mark Harmer（USA）
Prof. Milton Hearn（Australia）
Prof. Chee Chien Ho（Malaysia）
Prof. István Horváth（Hong Kong）
Prof. Philip G. Jessop（Canada）
Prof. Barrault Joël（France）

Dr. Gernot Klotz（Germany）
Prof. Shu Kobayashi（Japan）
Prof. Walter Leitner（Germany）
Prof. Chao-Jun Li（Canada）
Prof. Yong Chien Ling（Taiwan）
Prof. Masahiko Matsukata（Japan）
Prof. Makoto Misono（Japan）
Prof. Sang-Eon Park（Korea）
Prof. Martyn Poliakoff（UK）
Dr. Kei Saito（Australia）
Dr. Janet Scott（UK）
Prof. R.K.Sharma（India）
Prof. Takashi Tatsumi（Japan）
Dr. John.C. Warner（USA）

Organizing Committee Members
 
Chairman Kyohei Takahashi
Co-Chairman Hiroaki Ishizuka
Co-Chairman Michio Takeshita
Co-Chairman  Yoshiyuki Nakanishi
 Makoto Fujioka
 Toshio Asano
 Koichi Abe
 Shigeru Isayama
 Satoshi Uenoyama
 Kenichi Udagawa
 You Goto

 Kenichirou Saitou
 Masahiro Sanui
 Kimikazu Sugawara
 Yoshinori Takema
 Masakazu Tokura
 Atsushi Nakahara
 Masao Nemoto
 Kazuto Hashimoto
 Futoshi Hashimoto
 Shigeru Hayashi
 Hiroyoshi Fukuro

 Naozumi Furukawa
 Kazuhiko Furuya
 Shunzou Mori
 Masato Yoshida
 Makoto Misono
 Takashi Tatsumi
 Hiromichi Shimada
 Isaburou Fukawa 
 Masahiko Matsukata
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A plastic material using plant-derived raw 
materials that are renewable resources is 
expected to be a material that contributes 
to solving problems related to depletion 
of natural resources and CO2 emission. 
However , i ts appl icat ion was l imited 
because it was inferior in practicability 
and durability compared to a plastic made 
from petroleum resources. In this situation, 
Mitsubishi Chemical Corporat ion was 
successful for the first time in the world 
in the commercialization of amorphous 
and transparent eng ineer ing p las t i c 

“DURABIOTM” that consists of isosorbide, 
which is derived from a plant derived 
renewable resource, inexpensive sugar 

（glucose）, as the main raw material and 
polymerized through a carbonate bond.

S ince “DURABIOTM” is made f rom 
isosorbide as the main raw mater ia l , 
compared to conventional polycarbonate 
resin produced by an interfacial processes, 
it can reduce the volume of consumption 
of exhaustible resources used by 60%, and 
the volume of CO2 emissions derived from 

exhaustible resources by 40% per ton of 
the polymer in terms of production to final 
disposal.

I n  a d d i t i o n ,  w e a d o p t e d f o r  t h e 
melt -polymerizat ion process which is 
proprietary to Mitsubishi Chemical in 
the manufactur ing process . Because 
the process does not require any use of 
solvents, it can substantially reduce risks 
to the environment. Also, by recycling the 
by-product that is generated as a reaction, 
we have achieved a completely closed-loop 
production cycle. It enabled reducing the 
general environmental load, SOX and NOX by 
15% and 19%, respectively, and BOD by 98% 
due to a great reduction of the drainage load.

In add i t i on t o o f f e r i ng a t t r ac t i ve 
performance character is t ics as g lass 
substitutes, including a high transparency 
and excellent optical properties, DURABIOTM 
also shows superior scratch resistance, 
excellent weather resistance and high impact 
resistance, and it is an innovative material 
with characteristics which do not exist in 

conventional transparent plastics such as 
polycarbonate resin and acryl resin.

Regarding optical display applications, a 
transparent panel substitute for glass and 
a thin optical film were proposed, and their 
adoption are progressing. Regarding paint 
less parts etc. within automotive interior 
material applications, util izing surface 
scratch resistance, clear color development, 
and design properties, commercialization is 
progressing in various auto manufacturers. 

Mitsubishi Chemical Corporation has 
opened new markets with customers 
by operating 5,000 tons per year scale 
commercial plant in our Kurosaki office since 
2012. As a result, its adoption has progressed 
in optical and automobile applications etc., 
and we could embody reducing the use of 
exhaustible resources, CO2 emissions, and 
environmental load. We would like to further 
expand the market and applications with 
our customers and contribute to Green 
Sustainable Chemistry in the future.

A plastic material using plant-derived raw materials is 
expected to be a material that contributes to the reduction 
of the use of exhaustible resources. In this situation, 
Mitsubishi Chemical Corporation was successful in the 
commercialization of a transparent engineering plastic 
consisting of isosorbide, which is made of renewable 
resources, as the main raw material. Although we already 
reported it in NEWS LETTER （No. 53） in October 2014 
as a “GSC topic,” we introduce a part of the application 
example together with the unique characteristics of clear 
engineering plastic DURABIOTM in this article.

Fourteenth GSC Award and METI Minister Award
Development and commercialization of 
a high performance transparent plastic 
utilizing a plant-derived raw material

Mitsubishi Chemical Corporation

Fourteenth 
GSC
Award Green Sustainable Chemistry Award

Shift from depleting to renewable feedstock
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To r edu c e t h e em i s s i o n o f 
greenhouse gas, considerable attention 
has been focused on the utilization of 
biomass as renewable resource. One 
of the key issues to the synthesis of 
fuel and chemicals is the conversion of 
inedible cellulosic biomass. However, 
cellulose is difficult to decompose due 
to a robust crystal structure, and 
the product glucose is reactive to 
give by-products under the typical 
reaction conditions. Known methods 
using enzymes and sulfuric acid have 
difficulties in cost, activity, separation 
and reusability of catalysts, and these 
problems remain unsolved. Solid 
catalysts have an advantage of easy 
separation and wide applicability 
of reaction conditions; however, the 
biomass conversion by solid catalysts 
was not well explored.

  In our study, first we tested 
the hydrolytic hydrogenation of 
cellulose by supported metal catalysts 
and discovered that solid catalysts 
containing Pt or Ru promote the 
hydrolysis of cellulose to glucose 
which is further hydrogenated to 
sorbitol. This result has reversed 
the belief that the depolymerization 
of cellulose is impossible by using 
solid catalysts and triggered similar 
works worldwide. We also found 
that H-beta zeolite is a good catalyst 
for the dehydration of sorbitol to 
isosorbide. Isosorbide is a precursor 
to polycarbonates, and our result 
suggests a shift from the present 

process using sulfuric acid and edible 
biomass to solid catalysts and inedible 
biomass.

Then, we aimed for the high-
yield synthesis of glucose from 
cellulose. Glucose can be converted 
t o  p l a t f o r m  c h e m i c a l s  l i k e 
5-hydroxymethylfurfural which may 
give valuable chemicals obtained more 
favorably from biomass than from 
oil. Among tested materials, low-cost 
activated carbons with alkali- or air-
oxidation show high catalytic activity. 
Mix-milling of the catalyst and the 
substrate greatly improves the 
glucose yield up to ca. 90%, and C5-C6 
sugars are obtained from bagasse 
pulp with high yield and selectivity. 
The carbon catalysts are durable and 
reusable in recycle runs.

We also conducted kinetic and 

thermodynamic study to elucidate the 
reaction mechanism for the carbon-
catalyzed hydrolysis of cellulose. 
We have demonstrated that sugar 
molecules are adsorbed on the carbon 
surface via CH-π interaction to 
result in the increase of adsorption 
entropy change. Then weakly acidic 
COOH attacks the glycosidic bond of 
cellulose. So far, it has been believed 
that strong acids are necessary to 
hydrolyze cellulose, but we have 
presented that even weak acids can 
catalyze the hydrolysis of cellulose.

Our f indings enable to reduce 
the cost of catalysts, and valuable 
chemicals may be synthesized from 
biomass by applying our catalysts. We 
hope that this technology will devote 
to the reduction of greenhouse gas.

The recipients of the 14th GSC Award and the Fourth GSC Incentive 
Prize were announced in June. At the Fourth JACI/GSC Symposium, 
award ceremonies were held and honoree lectures were delivered. 
We are pleased to present the award-receiving research works in two 
installments, in this issue and the next one.

In the utilization of biomass as renewable resource, the 
depolymerization of inedible biomass has been a challenge for 
many years. However, known methods have drawbacks of low 
activity, low selectivity and difficult separation. To overcome these 
problems, we have used solid catalysts and succeeded in the first 
hydrolytic hydrogenation of cellulose into sorbitol. We have also 
shown that oxidized carbons can work as active catalysts for the 
hydrolysis of cellulose and that mix-milling of solid substrate and 
catalyst greatly improves the hydrolysis reaction. Moreover, we 
have clarified the reaction mechanism, in which sugar molecules 
are adsorbed on the carbon surface and weak acid sites attack 
glycosidic bonds in cellulose.

Fourteenth GSC Award and MEXT Minister Award
A study on depolymerization 
of cellulosic biomass by solid 

catalysts
Atsushi Fukuoka
Professor, Catalysis Research Center, Hokkaido 
University

Green Sustainable Chemistry Award
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Fourteenth 
GSC
Award Green Sustainable Chemistry Award

Fourteenth GSC Award and ENV Minister Award
Development of Photovoltaic Protective Film for high 

durability and low environmental impact
FUJIFILM Corporation
Tadashi ITO, Akira HATAKEYAMA, Atsushi KAWASHIMA, Yukio SHIROKURA, Junichi MAKINO

Photovoltaic power generation has 
become more important and its market is 
rapidly expanding, from a corresponding 
point of view of the energy and resource 
issues and global environmental issues. The 
world market in 2010 was about 20GW, and 
is expected to be, in 2020, over 96GW（1）. 
Photovoltaic power generation system has 
the advantage that greenhouse gases and 
air pollutants are not generated, compared 
to conventional thermal power generation 
systems. In addition, electric power can 
be obtained from the semi-permanently 
available energy of sunlight. Therefore 
depleted fossil resources can be effectively 
used.

  On the other hand, improvements in the 
service life of solar cells are largely expected 
in order to further reduce the consumption 
of resources （such as fossil resources and 
rare metals） and amount of waste materials, 
in the life cycle. 

  The function of a photovoltaic protective 
film is to protect solar cells against wind, 
rain, and UV light from the backside of 
a photovoltaic module. Therefore, high 
durability and high reliability are needed for 

long-time use in severe usage environments. 
A bonding type protective film has been 
commonly used as a photovoltaic protective 
film. This film is composed of two fluororesin 
films bonded to a PET film by an adhesive. 
There is a risk of cracking due to the 
degradation of the PET film associated with 
long-term usage.  

FUJIFILM has developed a highly 
durable photovoltaic protective film. This 
protective film is composed of the highly 
durable PET substrate, and the water-based 
functional layer （weather-resistant layer 
and adhesive layer） coated on the PET 
substrate.

This protective film is capable of ensuring 
long durability of the solar cell. Its lifetime 
is about 1.5 times longer than conventional 
protective films. Therefore it enables a 
reduction in the environmental impact 

（greenhouse gas emissions, air pollution, 
resource consumption, landfill waste） 
associated with the solar cell production and 
replacement to about 2/3 per unit power 
generation amount in the life cycle.

This protective film is a mono-sheet 
coating type manufactured by a water-

based coating process, so that there is no 
generation of organic solvent wastes and 
its exhaust gases in the manufacturing 
process. Besides, the energy and resource 
consumption in manufacturing process 
of this protective film is less than that of 
conventional bonding type protective films. 
Therefore, this protective film itself reduces 
the environmental impact, about 1/4 in 
terms of CO2 emissions compared with the 
conventional protective films.

The solar cell module with our protective 
f i lm acqu i red “TÜV SÜD premium 
certification”, which is 3 times more severe 
than the standard certification. It shows the 
high durability of our protective film. 

FUJIFLM has sold the photovoltaic 
protective films since 2012, and solar cells 
with our protective film are sold worldwide.

The technology of highly durable PET 
film and the technology of water-based 
functional layers can also be applied to 
tablet devices, building materials, automotive 
materials, digital signage displays, and so 
on. Therefore, a greater contribution to 
the reduction of the environmental load is 
expected.

（１） Present Status and Future Outlook of Solar Cell Technologies and Market 2014, Fuji Keizai Management Co., Ltd.
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GSC-7 Special

The Sakura science program is a project of the Japan Science and 
Technology Agency （JST）. It aims that young Japanese and Asian 
students on whose shoulders the future of Asian countries rests 
deepen cultural exchanges by inviting excellent Asian students to 
Japan. Upon the opening of the international symposium GSC-7, JACI 
decided to participate in Sakura science and we invited 19 students 
from top universities in 4 Asian countries. First, 34 students had 
enthusiastic discussions with Japanese students on a theme “what can 
chemistry do to realize a sustainable society?” at a cultural exchange 
meeting. In the following poster presentation, poster awards were 
given for 10 people in a total of 200 presenters and among the award 
winners, Ms. Ong Su Yean in Sains Malaysia University and Mr. 
Raksit Supthanyakul in Chulalongkorn University were participants of 
this program. It became a great chance to show that students invited 
by Sakura science were superior.

After the GSC-7 symposium, they visited the head offices and 
research institutes of JACI member companies etc., an art museum, 
and the National Museum of Emerging Science and Innovation, 
and they did a review meeting in JACI at the end. All participants 
gave their impression of Sakura science for about 3 minutes. They 
unanimously mentioned thanks for the 5 companies that cooperated, 
and gave appreciative words for JST and JACI. JACI staff felt 
that they received a reward for their efforts from preparation to 
implementation. Fujioka, the managing director, commented at the 
end. We made a toast with everybody after 7 p.m. when the period 
of Ramadan expired, and enjoyed conversations while eating catered 
food.

There was a comment “Japanese virtue is 3P, patient, polite, 
punctual,” from a professor in charge of the invited foreign students. 
Initially, we were frustrated because the students did not show up 
at the meeting time. However, as a result of patient persuasion, they 
understood the importance of punctuality.

As invited foreign students unanimously mentioned, Sakura science 
is a very meaningful project. If there is the same program in foreign 
countries, we would like to participate as JACI and to commit to the 
cultivation of young researchers of member companies. At the end, I 
give JST respect for running such a wonderful project. I really hope 
that the 19 students invited from Asian countries truly understand 
Japanese culture and technology, meet JST’s expectations and become 
mediators between Japan and Asian countries in the future.

Companies accepted a facility tour for the Sakura science program
Shiseido Company, Limited, Kao Corporation, JX Nippon Oil & 

Energy Corporation, DIC Corporation, and Mitsubishi Chemical 
Corporation

Comments of Ms. Cheah Kin Wai （Malaysia）

The exchange program officers are extremely 
friendly and awesome. I am very impressed with the 
program schedule. It is very packed and informative. 
The JACI/GSC conference makes me realized that 
researchers from various disciplines are working 
together in making our society a more livable place 
to live it. The company visits to Mitsubushi Chemical 
and Shiseido as well as JX oil company certainly 
open eye sight in how well and mature the Japan 
technologies have been developed. Despite the 
language barrier, this visit definitely offers me a new 
perspective in looking at Japanese cultures. I am 
looking forward to come back to Japan in the near 
future with my family and friends. Thank you Tokyo 
for such warm welcome. Thank you JACI for being 
such hospitable. Arigato Gozaimas. I love Japan.

Asian countries’ students visited Japan  
under the Sakura science program.
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禁無断転載

Registration for the 15th GSC Award has started

http://www.jaci.or.jp/gscn/page_03.html

・  The GSC Award is presented to a person or 
group who has/have made excellent achievements 
contributing to the promotion of the Green and 
Sustainable Chemistry （abbreviation: GSC） field.

１．		The	METI	Minister's	Award	is	presented	to	
study	results	that	contributed	to	development	of	industrial	technology.

２．		The	Minister	 of	Education,	Culture,	 Sports,	 Science	 and	Technology	Award	
is	presented	to	study	results	that	contributed	to	academic	development	and	
dissemination.

３．		The	Minister	 of	 the	Environment	Award	 is	 presented	 to	 study	 results	 that	
contributed	to	comprehensive	environmental	loading	reduction.

４．		The	 Small	 Business	 Award	 is	 targeted	 for	 small	 and	 medium-sized	
business	 entities	 and	 is	 presented	 for	 business	 results	 that	 contributed	 to	
development	of	industrial	technology.

５．		Encouragement	 Award	 is	 presented	 to	 study	 results	 whose	 future	
development	is	expected.	

・  Application period
  The deadline for application input is Tuesday, December 8, and the deadline for description 

submission is Thursday, December 17.
 Please actively apply from the association's website! 

Registration of study results for the 15th Green and 
Sustainable Chemistry Award started on October 1st. 

This time, the Small Business Award was newly 
established for small and medium-sized business entities 
in addition to the conventional Minister of Economy, 
Trade and Industry Minister's Award （METI Minister's 
Award）, Minister of Education, Culture, Sports, Science 
and Technology Award, Minister of the Environment 
Award, and Encouragement Award. You are cordially 
invited to apply for the awards.

JACI-News Letter No. 56 - Publication Data 
JACI News Letter 

Publishers:  Japan Association for 
Chemical Innovation （JACI） 
Sanbancho KS Building 2F, Sanbancho 
2, Chiyoda-ku, Tokyo, 102-0075 
03-6272-6880 http://www.jaci.or.jp/

Editors:  JACI Department of General Affairs

The GSC Network of the JACI is composed of the following organizations:
Japan Chemical Innovation and Inspection Institute, The Society of Chemical Engineers, Japan, Japan Association for 
International Chemical Information, Kansai Chemical Industry Association, Advanced Scientific Technology & Management 
Research Institute of KYOTO, The Kinki Chemical Society Japan, The Society of Silicon Chemistry JAPAN, Japan Thermosetting 
Plastics Industry Association, The Society of Polymer Science, Japan, The Society of Polymer Science Association, Sagami 
Chemical Research Institute, National Institute of Advanced Industrial Science and Technology, Chemical materials Evaluation 
and REsearch BAse, Catalysis Society of Japan, Japan Petrochemical Industry Association, The Japan Petroleum Institute, 
Research Institute of Innovative Technology for the Earth, Tokyo Metropolitan Industrial Technology Research Institute, The 
Electrochemical Society of Japan, Japan Surfactant Industry Association, The Chemical Society of Japan, Japan Chemical 
Industry Association, The Ceramic Society of Japan, Japan Electronics Packaging and Circuits Association, Japan Paint 
Manufactures Association, Japanese Society for Biomaterials, The Japan Society for Analytical Chemistry, Japan Analytical 
Instruments Manufacturers’ Association, Noguchi Medical Research Institute, Japan Bioindustry Association, National Institute 
for Material Science, Plastic Waste Management Institute, The Society of Synthetic Organic Chemistry, Japan, RIKEN


