BAEs 35(1): 1~10, 2007
Mokchae Konghak 35(1): 1~10, 2007

u 5 oA Age] FRHE vho] 2ol o] B
A (I11)
- vo] Q¥ E o] §8 ok AAHA BTl late]-"

2 3
2 9 227 . Thomas Gorman®

Biomass Energy in the USA : A Literature Review (III)
- Bioethanol production from Biomass and Feedstock Supply -**

Yeong-Suk Kim*?" - Thomas Gorman**

o
2r

o

2 v oA APl 58 nto] e Ag Ak upo] @ w29l OiHHJ HETH 7 SOl Hat
o] AL oﬂ:rLﬂ Aot vl=e] w7l A A Y] 13 BxE adAfel dig &L Zolan vt SRt e
A e SIHA7IE AR 2030 e FA] 48 AUAY 20%F viol 2 OSEE WA Fxolt}, A
Aoz PAF7HH (Clean Air Act), AU A= (Federal Clean Fuel) Z21% 2 American Jobs Creation
ActZ S8t wholoddg AMEE FUMTIE w8 S st Uk oux] duEA Adale) oAk U7l 39
68007 dry tons, FHA QA= die A BIVIES ol 4¢ ABEE 2 A& M, $AAH A
Z 7o s & o \d 2 F 99 98004t dry tonse] R o]FolA A A) H}OIQ_UHmL 89} 1800%F dry tonso|th.
A sHTLAA AdHe F el AP wholemls FFIFEA ]l JEHI

ABSTRACT

This study was reviewed on the bioethanol production from biomass resources and feedstock
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supply in America. US. Department of Energy (USDE) and the US. Department of Agriculture
USDA) are both strongly committed to expand the role of biomass as an energy source. They sup-
port biomass fuels and products as a way to reduce the need for oil and gas imports, to strengthen
the nation’s energy security and environmental quality. And it was envisioned a 20 percent re-
placement of the current UStransportation fuel consumption in 2030. Also it was reviewed poli-
cies to encourage the expanding of Bio-based fuel use to replace gasoline, such as Clean Air Act,
Federal Clean Fuel Program and American Jobs Creation Act. In feedstock supply it was assumed
forest biomass will be supplied in 368 million dry tons yearly and the agriculture derived biomass
adopted by new technologies and land use change will be supplied in 998 million dry tons, includ-
ing highly 818 million dry tons of lignocellulosic biomass such as perenial crops (hybrid trees,
grasses) corn stover, other crop residues. This amount is 5 times to the amount from based current

agricultural technology and crop land.

Keywords: Bioenergy, Bioethanol, Biomass, Feedstock supply
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Historic U.S Fuel Ethanol Production
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o
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Fig. 1. Historic U.S. Fuel Ethanol Production
(Source : RFA, 2005).
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U.S. Ethanol
Production Facilities

[  Ethanol Production Facility

Wi Under Construction

Source: Renewable Fuels Asiodiation, January 2005

Fig. 2. Distribution of U.S. Ethanol Production Facilities.
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Fig. 3. Use of Ethanol, 2003 (source: Licht,
2003).
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Table 1. 2004 ethanol use by market

Market

million litters

Federal Reformulated Gasoline
(RFG)

Conventional Gasoline

73905 (55%)

39795 (39%)
10991 (9%)
10612 (8%)

135303 (100%)

Federal winter Oxygenated Fuels
Minnesota Ethanol Program

Total Use

Biobased Transportation Fuels

25

20
20

Supply of 15
Biofuel

(%) 10

2010 2020 2030

Year
Percent of transportation fuel consumption

Fig. 4. Biofuel Supply Goals established by the
Biomass Research & Development Te-
chnical Advisory Committee (Source:
BTAC, 2002).
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Fig. 6. Potentially available Forest Resource
(Source: USDE & USDA, 2005).
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Other residues
Manures

Grains to biofuels
Other crop residues ‘

Small grain residues

Wheat straw
Corn stover [ G
L T T T 1
0 10 20 30 40 50 60 70 80
Miliion dry tons per year
The total current availability of biomass from cropland is appr 184 million dry tonsfy

Slightly more than one-fifth of this biomass is currently used

Corn stover is a major untapped source of agricuiture-derived blomass.

Smail grain residues include sorghum, bariey, oats, and rice. Other crop residues include cotton, other oil seeds (e.g., sunflower,
peanuts, canola), tobacco. sugar crops, potatoes, beans, miscelianeous root crops, and double crops. Other residues Include
secondary agricultural processing residues, MSW, and fats and greases.

Fig. 7. Current availability of biomass from agricultural lands (Source: USDE & USDA, 2005).

e 0 00

Other residues SIS
Manures

Grains to biofuels
CRP blomass

Other crop residues
Soybean residues
‘Smali grain residues

Wheat straw

Corn stover

0 50 100 150 200 250 300

@ High yield increass

am yieid I Million dry tons per year

e Tolal availability of blomass from cropland ranges from 423 to 567 milkon dry tons per yaar at crop yield increases of 25% (moderate) and 50% (high) for comn and
vanous rates of increase for other crops. Moderate and high changes in tilage praciices and residue coliection lechnolegy and equipment are alse assumed.
(Quantities shown do not add to 423 and 587 mllian dry tons due 1o rounding. )

. No changes in the current aliocation of cropland are required to attain these leveis of biomass.

@ Small grain residues include sorghum, barley, oats, and rice. Other crop residues include cotion, other ail seeds (e g., sunflower, peanuts, canola), tabacco, sugar
arops, polatoes, beans, miscellaneous rool crops, and double crops. Other residues include secondary agnicultural processing residues, MSW, and fats and
greases

Fig. 8. Availability of biomass under increased crop yields and technology changes (Source: USDE
& USDA, 2005).
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Other residues
Manures -

Grains to biofuels ¥
CRP biomass

Other crop residues
Soybeans

Small grain residues

Wheat straw
Corn stover

Perennial crops

0 50 100 150 200 250 300 350 400
I High yleld increese Million dry tons per year
7 Moderate yield increase

Total avatiability of biomass from croptand, idle cropland, and cropiand pasture ranges from 581 to 998 millon dry tons per year at crop yiek!
increases of 25% (moderata) and 50% (high} for com and various rates for ofher ciops. Changes m tillage practices, residue to grain and seed
ratios, and residue collaction tachnology and equipment ara also assumed. (Quantifies shown do nol add to 581 million dry tons due 10 rounding )
The allocation of some active cropland, idie cropland, and cropland pasture o perennial Crops is required 1o attain this level of annual biomass
production

*  Small grain residues mclude sorghum, barley, oals, and rice. Other crop residues include cotton, olher o seeds (e.9., sunfiower, peanuts, canolal,
tobacco, sugar crops, potatoes, beans, miscellaneous root crops. and double crops. Other residues include secondary agncultural processing
residues, MSW, and fats and greases

Fig. 9. Availability of biomass under increased crop yields, technology changes and inclusion of per-
ennial crops (Source: USDE & USDA, 2005).
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a measure of output to input - has increased steadily over the last half century.

Source: USDA-NASS, 2003a

Fig. 10. Agricultural productivity, 1948-1996 (Source: USDE & USDA, 2005).
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