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Development of Transportation Bio-energy and Its Future. Chung, Jay H., Gi-Seok Kwon', and Han-Su
Jang?*. Dongyang University, 1 Kyochon-dong, Poonggi, Youngju, Kyungbuk 750-711, Korea, 'School of Biore-
source Sciences, Andong University, Andong 760-749, Korea, “Department of Research and Development,
Gyeongbuk Institute for Bioindustry, Andong 760-380, Korea - Negative environmental consequences of fossil
fuels and the concerns about their soaring prices have spurred the search for alternative energy sources. While
other alternative energies - like solar, wind, geothermal, hydroelectric, and tidal - offer viable options for elec-
tricity generation, around 40% of total energy consumption requires liquid fuels like gasoline or diesel fuel.
This is where bio-energy/biofuels is especially attractive, where they can serve as a practical alternative to oil.
The production of liquid biofuels for transportation will depend upon a stable supply of large amount of inex-
pensive cellulosic biomass obtained on a sustainable basis. This paper reviewed development status of trans-
portation bio-energy for vehicles, technical barriers to the production of cellulosic ethanol, and the global

future of bio-diesel and ethanol production.
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Table 1. Market of carbon credit [7].
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Table 2. Exports status of Bio-ethanol in Brazil [13].

Year Exports Exports amount
(Liters, Billions) (US 3, Millions)

1997 0.146 54

1998 0.118 36

1999 0.407 66

2000 0.227 35

2001 0.346 92

2002 0.759 169

2003 0.757 158

2004 2.408 498

2005 2.592 766

2006 3.428 1605

Table 3. Plan of cellulosic bio-ethanol for production cost saving
in U. 8. ($/gallon) [12].

2005 2009 year 2012 year

Cost element year  (Target) (Target)
Feedstock 0.90 0.79 0.44
Prehydrolysis/treatment 0.44 0.31 0.25
Enzymes 0.32 0.32 0.11
Saccharification and fermentation 0.31 027 0.10
Distillation and solid recovery 0.18 0.17 0.17
Balance of plant 0.34 0.27 0.24
Total 2.50 2,13 1.31
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Fig. 1. Goal of bioenergy production in Indonesia [3].
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Table 4. Overcoming technology barriers to reduce costs of biofuel conversion.

Barriers

Solution

High cost of enzymatic conversion

R&D to improve effectiveness and reduce costs of enzymatic
conversion

Inadequate technology for producing ethanol from sugars
derived from cellulosic biomass

R&D on advanced microorganisms for fermentation of sugars

Limitation of thermochemical conversion processes

Re-establish thermochemical conversion as second path to
success

Demonstration/integration of technology in biorefineries

Fund loan guarantees, commercial biorefinery demonstration,
and 10% scale validation projects

Inadequate feedstock and distribution infrastructure

L JER IR NI AR 2

Form intergency infrastructure and feedstock teams
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