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AR : NREL, Lignocellulosic Biomass to Ethanol Process
Design and Economics Utilizing Co-Curren Dilute Acid
Prehydrolysis and Enzymatic Hydrolysis for Corn Stover
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J.P.Cooper Productivity in different environments, pp.621, Cambridge Univ.Press(1975)
1) Nakagawa and Momonoki

2) 1987

3) 1986

4)P.K.Vogel : Energy Production from forages,Journal of Soil and Water Conservation, Vol.51,No.2,pp.137-139(1996)
P31. >

5)NEDO No.969 2005.12.14

6) (2004)
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Cost of Ethanol from Cellulosic Biomass

(Costs in 2002 Dollars)
6.00

| 96 /L

5.00 56 /L
: 27 /L
e 179 /L 120%/US$
4 /L
19 /L
$11 /L

134 /L

B
2

Minimum Ethanel Selling Price (S/gal)
H
8

Feod 553/ton
Feedstock

Future Goals

Source; 1.5, Department of Energy, Biomass Program data

HFfr : k[E NREL On the Road to Future Fuels
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KEAY/ AM
SRAF*v YR H96M/ke=18M/ L

AAYFT SR : $97.8M/kg=23. 4F/ L ) 120%/$, EHARIERR <
Switchgrass Miscanthus
¥/kg ¥/kg
1.19 024
0.09 001
0.33 014
0.11 0.03
0.45 0.15
4.67 442
6.83 5.00
0.95 095
7.78 5.95
(t ha-1) 5.78 19.95

Bioenergy Crops in lllinois: Madhu Khanna et al
http://giannini.ucop.edu/presentations/kkannaMay%2007.pdf
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20.0MJ/kg 21.2 18.7
21.0 19.4
65% 65.3% 74.2% 74.1%
30% 34.5% 25.6% 25.5%
25.1MJ/kg 80%
C6 80% cC5 C6 - 90%
23.4MJ/L 0.79

(2002)
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1 14)

14) G. Zacchi (2005) “Hydrolysis of Biomass for Fuel Ethanol Production”, Baltic
Biorefinery Symposium
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1. 2. 4 LCALOERFSIVHEESEHEIZOIT
(1) COLHIBEAREIEAIRILT—IEKIZDOINT

16) 17) 18)

16) Green Dreams J.K. Bourne JR, R. Clark National Geographic Magazine October
2007 p. 41
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20)

17) Well-to-Wheels analysis of future automotive fuels and powertrains in the European
context WELL-TO-TANK Report Version 2¢, March 2007

18) THE 2001 NET ENERGY BALANCE OF CORN-ETHANOL.:
http://www.ncga.com/ethanol/pdfs/netEnergyBalanceUpdate2004.pdf

19) Cellulosic Biomass for Bioenergy:Economic and Analytical Issues
http://www.farmfoundation.org/projects/documents/ElbehriCellulosic.pdf

20) ““Use of U.S. Croplands for Biofuels Increases Greenhouse Gases Through Emissions
from Land Use Change”, 7 February 28, 2008 Science DOI: 10.1126/science.1151861
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(Global Bioenergy
Partnership)
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23) GWP Global warming Potential,
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IPCC
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Clostridium ljungdahlii

27)

26) Vol.61 No.11 pp.12-16(2006)
2nKlasson,K.T. et al.,Enzyme microb. Technol., 14, 602-608 (1992)
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NEDO
No.
EtOH - ETY _ BTE ETY - BTE Ni/MCM-41
1 ETY/BTE R Chevron OCU ETY
- - and/or BTE
2 EtOH - ETY - PPY ETY
SAPO-34
3 iso- iso-PrOH - PPY iso-PrOH PPY Y-ALO,
4 n- n-PrOH - PPY iso-PrOH PPY Zeolite
Acetone + H, - Acetone Raney Ni
5 ABE iso-PrOH - PPY 3.is0-ProH
n-BuOH - BTE - n-BuOH Zeolite 1.
6 ETY/BTE - PPY EtOH ABE
n-
ABE n-BuOH - BTE - PPY ZSM-5 BTE
7
MeOH - PPY MeOH - PPY MTO UOP/Hydro SAPO-
8 34 MTP Lurgi ZSM-5

MeOH Methanol EtOH: Ethanol PrOH: Propanol BuOH: Butanol ETY: Ethylene PPY: Propylene BTE: Butene
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2. 2. 3 TR/—ILONAFEHE L TORHEN
(1) ShFETOITE/—ILOWR - B

Japan Clean Air
Program
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g/cm3 kPa MJ/Kg RON 3 % 4
n- 0.810] 118 -90 37 2 33.2 92 94| 10 21.6 77
0.802 108 -108 3 33 104 21.6 87
sec- 0.806 100 -114 216
tert- 0.789 82 26 12 32.7 109 21.6
0.789 78 -117 16 2 26.7 120 34.8
MTBE 0.745) 55 -109 36 116 18.2 (429)
ETBE 0.749 72 -97 28 37.8 118 15.7 129
RG 0.72 0.76] 30 220 -40 |54 65 43 90 91| 10 15 0 13
0.81 0.85] 150 380 50 80 50 63
< RG RON
(20

(2) "AFTE/—ILDEEERT HBROEE DR

tert

max

Reformulated Gasoline

Directive

max

max
max

iso

max

(3) Zett, HHRFEFOEEREH
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