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Showa Denko K.K.
Green Innovation Project

Showa Denko K.K. - Green Innovation Project

HOWA

Business Domain of Showa Denko

ENKO

Showa Denko K.K. - Green Innovation Project

1. Plant Factory

The plant factory is a 7

facility that aids the steady
production of high quality
vegetables all the year

by artificially controlling
the cultivation environment
such as light, temperature,
humidity, carbon dioxide
concentration and culture
solution.

(Cloed System Tamagawa Univ.)

(METI Webshe) (Green House Russia)

Showa Denko K.K. - Green Innovation Project
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HOWA

Company Profile ENKO

Showa Denko K.K.

| 1-13-9, Shiba Daimon, Minato-ku Tokyo

June 1, 1939

Hideo Ichikawa

¥ 140 billion JPY

| Consolidated Net Sales
¥ 8,766 billion JPY
Consolidated 10,746

Showa Denko K.K. - Green Innovation Project

HOWA

Topics of Showa Denko K.K. ENKO

1. LED Plant Factories
2. Bionole: Biodegradable Polymer

Showa Denko K.K. - Green Innovation Project

: HOWA
Effect of Red and Blue LEDs in Plant Growth ENKO

PP i iy

Light Waveiengmn (nm)

Source: LED2008, Nikkei BP
Showa Denko K.K. - Green innovation Project
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Market of Plant Factory Vegetables

mm (Yano Res. Inst.)
P e i 5,380 KMT/y (Japan)
120Mm$  (Fuji Keizai Inst.) 180,000KMT/y(China)

Showa Denko K.K. - Green Innovation Project

Unique Cultivation Method Using
660nm LEDs

Low electricity cost and high speed growth

Showa Denko K.K. - Green Innovation Project

HOWA

2. What is Bionolle™ ENKO

eBionolle is one of Biodegradable Plastics :
Plastics which is completely decomposed to H20 and CO2
by the environmental microorganisms
and enzymes.

*Thermoplastics aliphatic polyester polymerized
from glycols and aliphatic dicarboxylic compounds.
“PBS” and “PBSA”

*First in the world.c

Showa Denko K.K. - Green Innovation Project
O i
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HOWA
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Showa’s Strong Points in Plant Factory

* Development of cultivation methods
for plant growth using red LEDs (patents)

* Long wavelength of 660nm LED dedicated
for photosynthesis

= Ultra high brightness, suited for reduction
of electricity consumption

Showa Denko K.K. - Green Innovation Project

HOWA

Summary ENKO

= Energy saving and cost down have been achieved in the
plant factories using 660nm red LEDs.

* We have developed a new cultivation method using
660nm red and 450nm blue LEDs

+ This method is effective for shortening production
period and lowering production costs.

= Our 660nm red LEDs are effective for not only
vegetables, but also other photosynthetic plants such
as fruits and algae.

Showa Denko K.K. - Green Innovation Project

HOWA

Chemical Structures ENKO

* PBS Polybutylene succinate gionolle 1000 series

o

1,4-butanediol Succinic acid n

* PBSA Polybutylene succinate adipate
Bionolle 3000 series

0
(0]
1,4-butanediol 13 n
Succinic acid / Adipic acid

Showa Denko K.K. - Green Innovation Project
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Biodegradation of Bionolle™ Application of Bionolle™ ”Em‘o

Ao

* Features
—High Biodegradability
—Excellent mechanical property
—Excellent process-ability

* Main applications
—Compost bag
—Shopping bag
—Mulch film for agriculture

Showa Denko K.K. - Green Innovation Project Showa Denko K.K. - Green Innovation Project

HOWA

Application of Bionolle™ Application - Agricultural Mulch Film ENKO

~
%

N

Bottle

Film

b i * Bionolle™ been widely applied to
Net agricultural mulch film in Japan.

: * No residue of waste film is caused by using
Net ' 2" T § biodegradable mulch film.

y [ f * White Pollution Problem would be solved.
RPN VA 3 * In China,
- 4 - Bionolle™ mulch film is
Golf tee , 7 . S in on-the-spot investigatio
e : at Xinjiang province

ANGTTRNECRS DNEQ ]|
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Toothbrush __ coamed ube (therm nsyiator) Qi spdctherlocation. Ve feluten

Examples in Japan
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