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. Number, ; el: 1000 (as of Apr. 2004)
. Capital: ~150 billion JPY ($1.43B) as of Apr.
2004 )

. Budget:*~250 billion JPY ($2.38B) Apr. 2004 (]
Mar. 2005
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o 4.2M new’passenger vehicles registered
annually-

e Need.for 1) energy conservation, 2)
' . _alternative fuels

*Energy in Japan 2005; **Nikkei Net; ***Jama 2001



Japan’s Primary Energy Supply
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Source: Energy Outlook for 2030, Agency for Natural Resources
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e Desire to curb dependence on oil
o Environmental concerns

4
.

»

*Source: Government Policy and Environmental Innovation in the Automobile Sector in Japan, January 2004, Max Ahman






— Cost

— Battery volume, weight
e

*Source: Government Policy and Environmental Innovation in the Automobile Sector in Japan, January 2004, Max Ahman



Source: toyota.com

es (HEV) target

o plug-in for re-charge
e Challenges:

— Lo'\y%ost batteries, cost

*Source: Government Policy and Environmental Innovation in the Automobile Sector in Japan, January 2004, Max Ahman



ercialization by 2020

e Fuel Ce1 icle 2010 target: 50,000
2020 targ s: Vehicles: 5M-

o Largest alternative fuel R&D budget in
Japap-‘

' ) . ‘ :
*METI




/

,r
Ishments

ccoﬁﬂ

ce: Develc; ent of
for hydrogen
inflammable

bsorbing all
o ¢
Yo Mass
N

i ’rf t rget:"5.5%
n+ hydrogen fuel stations

ave been built in Japan and

'are operable

Photo http://web-japan.org/nipponia/nipponia28/en/feature/feature03.html




o Driving"‘,
e Best way.to produce hydrogen?
o Enhanging public awareness

e Starting engine under cold weather
' . ..conditions
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® Hydrog 2n tank in trunk
e Challenges: storage,
safety

' e o L
Photo:http://media.ford.com/mazda/article display.cfm?article id=17134&CFID=4320745&CFTOKEN=47855328af

9ba7c¢9-D4E98F50-F209-6BC8-2B04B1CS5 IFF6AE97&jsessionid=b430208131d7$SFA$EF$C




shonandai CHG Station

arch
o 300+ f ,.
Natural Ga e 2010 target: 1M

Success a’., oute buses and delivery
vehicles in urban areas

e Challenges:

' _ Limitéd fuel storage=Ilimited driving distance

*The State of NGVs in Japan, Kenichi Hayata, Japan Gas Association.
Photo: http://www.isuzu.co.jp/world/press/news_event/n _030425.html
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**Clean Air Initiative for Asian Cities




— Woody biomass sugar yield is low

— Improving energy recovery rate (>35%)

= Lack},ﬁi’ suitable agricultural materials
' . .- Cost of producing ethanol domestically




Development of fuel ethanol proeduction from cellulosic
biomass based on highly efficient ethanol fermentation

/ Concentrated sulfuric acid (75%H,S0,)
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Yen (US$ 8M)
non-catalytic
duction by supercritical
treatment

. SuperTeaction time, purification

« Higher yield

. H}gh processing cost




fo iodiese} Fuel (BDF)
percritical Methanol Process

System Configuration
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fficient Energy
Gas Fuel by
echnology

uture plj to blend biomass derived
ethanol with BDF (impurities are too

high to be used with fuel cells)
I
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— Can be reformed as H2 at much lower temp’s.
— Commercialization underway in China, S. Korea

»

Source: Prof. Fujimoto, Japan DME Forum
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o direct carbon bonds (CH,-O-CH,)

4
O

Lower-temperatupe catalytic reforming

than gasoline
* o L]

0 problems expanding use

No concern over ozone layer depletion

(alternative to CFCs)
No SOx emission from combustion

No particulate matter (PM) or soot
emission from combustion

Better fuel for fuel cells

Source: JFE Holdings
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