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A 

Acetaldehyde, 64
 
Acidogenesls, 103-104
 
Alcohol dehydrogenase. 225-229
 
Alfalfa, 79-80
 

Composition. 83-86
 
Cnluvation, 80. 82
 
Leaf meal. 87
 
Utilization. 81
 

Alkaline fuel cell, 158
 
Amylase, 63, 102
 
Amylopectin,64, lOt
 
Amylose, 63, 101
 
Aquaponics, 250-264
 

B 

Batch process. J08-111
 
BeL gasifier, 12-13
 
Bilirubin oxidase. 227-229
 
Biofuel cells, 2 [5-232
 

Biomass, abundance, 260-261
 
Biopolymers. 72
 
Black liquor gasification, 29-30
 
Boiling points. 2-4
 
Butanol. 3--4, 100
 

Production from com, 99-123
 
Butyl alcohol, see butanol
 
BY, see clostridium acetobutylicum
 

c 
Catalyst supports, 172-175, 199-200
 
Clostridia, 103- [06
 
Clostridium acerobutylicum, 100-106
 
CO 2 removal, 23-25
 
CO 2 wash. 54-56
 
Cobalt catalysts. 242
 
Cold saccharification, 73-74
 
Continuous fermentatiou, 111-[ 13
 
Com distillers grain, 68
 
Com ethanol, see ethanol
 
Corn fiber. 71. 106-107
 
Corn kernel, 62--63
 

Com steep water, 107-lO8
 
Com stover, 71
 
Corrosion, 130
 
CP, see crude protein
 
Crossover, 175-182
 
Crude protein, 83---84
 
CSW. see rom steep water
 

D 

Dehydration, 68
 
Density, 2-4
 
Dextrin, 63
 
Diesel, 30-31,131-133
 
Dimethyl ether, 31-32
 
Direct ethanol fuel cell, 191-201
 
Direct methanol fuel cell. 155-190
 
Distillation, 68
 
DM. see dry matter
 
DME. see dimethyl ether
 
DMFC, see direct methanol fuel cell
 
Dry grind. 66-69
 
Dry matter, 83-85
 

E 

E85. see ethanol
 
E-diesel,131-133
 

Electricity cogeneration, 28-29
 
Elecrrocatalysrs. 172-175. 193-200
 
Embden-Meyerhof-Pamas pathway, 103
 
EMP pathway, see Embden-Meyerhof-Pamas
 

pathway
 
Energy balance, 61
 
Energy density, 164
 
Engine issues. 129-131
 
Enzyme immobilization, 220-223
 
EthanolB
 

Blended with diesel. 131-133
 
Blended with gasoline. 125-130
 
E85,137-153
 
Production from com, 59-78, 128-129
 
Production from alfalfa, 79-98
 
Use in fuel cells, 191-202
 
Use in biofuel cells, 215-232
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Use in production off hydrogen. 233-248
 
Use for aquaponics. 249-264
 

Ethyl alcohol, see ethanol
 

F 

Fermentation of glucose, 63--65, 68, 108-113
 
Fischer Tropsch diesel, 30-3 J
 

Fish feed formulation, 25&--257
 

Fish hatchery, 257-258
 
Fixed bed technology, 26-27
 
Flexible fuel vehicles, 139-140
 

Foel consumption. 128
 
Fuel economy, 130. 145-146
 

G 

Gas cleaning, 13-20
 

Wei gas cleaning, ll-19
 
Dry/hot gas cleaning, 19-20
 

Gas conditioning. 20--25
 
Gasification.Tu-H
 
Gasoline, 31
 
Gas stripping. 113-114
 
Gelalinization, 63
 

Glucose, 63--65. 101-103
 

H 

Hydrogen production, 233-248
 

IGT gasifier, 10-]2 

Isopropanol, see propanol 

L 

Landfill gas, 51-57
 

Landfills, 51-53
 
LFG, see landfill gas
 
Liquid-liquid extraction, 116
 

Liquid phase methanol production. 27-28
 

M 

Maltose, 63, 103
 

Material compatibility, 140-143
 
MEA, see membrane electrode assembly
 

Alcoholic Fuels 

Melting points, 2-4
 
Membrane electrode assembly, 199-200
 

Membraneless fuel cell, see single chamber fuel
 

cell 
Methanol,2
 

Production from biomass, 7-50
 

Production from landfill gas. 51-58
 

Renewable, 56-57
 

Synthesis, 25-28
 

Use in fuel cells, 155-190
 

Methyl alcohol, see methanol
 

Methyl tertiary butyl ether, 54. 126
 

Molten carbonate fuel cell, 158
 

MSW, see municipal solid waste fuel
 

MTBE, see methyl-tertiary-butyl ether
 
Municipal solid waste fuel, 251-252
 

N 

Nation, 175-178, 181, 194, 196-200,223-225
 

Nanoporous proton conducting membranes, 178
 
Natural gas cofeeding, see natural gas cotinag
 
Natural gas cofinng, 29
 

NDF, see neutral detergent tiber
 

Neutral detergent fiber, 83-86
 
Nickel catalysts, 241-242
 

Noble metal catalyst, 243
 

NP-PCM, see nanoporous proton conducting
 
membranes 

o 
Off-road vehicles, 140
 

Oxygenated fuels, 126-128
 

Oxygen supply. 13
 

p 

PAA, see polyacrylic acid 

PBI, see polybenzimidazole 

PEFC, see polymer electrolyte fuel cell 
PEEK, see polyrether ether ketone) 

PEK, see poly(ether ketone) 

PEM, see polymer electrolyte membrane 
Pcrfluorovinylether, 179 

Persrracuon. 1Hi 
Pervaporation, 114--116 

PES, see polyterher sulfone) 
PHA, see polyhydroxyalkanoate 
Phosphoenolpyruvate-dependent 

phosphotransferase system, 103
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Phosphoric acid fuel cell, 15R
 

PLA, see polylactide
 

Platinum catalysts, 161-164, 193-200
 

Poly acrylic acid, 182
 

Polybenzimidazole. 179--180, 194
 

Polyrether ether ketone), 179-181
 
Polyterher ketone), 179--180
 
Polyrether sulfone), 179
 

Polyhydroxyalkanoate, 72
 

Polyiactide. 72
 
Polymer electrolyte fuel cells, 155-202
 

215-232
 

Polymer electrolyte membranes, 158, 11
 
191
 

Poly(phenyl qulnoxaline). 179-180
 

Polysulfone, 179-180
 
Polyvinylalcohol, 181
 

PPQ, see polytphenyl quinoxaline)
 

Pretreatment, 9-10, 88-90
 

I ,3-propanediol, 72
 
Propanol, 4
 

Propyl alcohol, see propanol
 

PSEPVE, see pertluorovinyl ether
 

PSU, see poly sulfone
 

PTS, see phosphoenolpyruvate-depender
 
phosphorransferase system
 

PYA, see polyvinylalcohol
 
Pyruvic acid, 64
 

Q 

Quick. fiber process, 73
 

Quick germ process, 73
 

R 

Reformers, 20--22, 233-248
 

Rubbing alcohol, see propanol
 

s 
Saccharificauon, 63
 

Saccharomyces cerevisiae. 63-65
 

Separations, 69, 87-88
 

Single chamber fuel cell, 209-211. 227­


SOFC, see solid oxide fuel cell
 

Solid oxide fuel cell, 158,203-214
 

Solventogenesis, 103-104
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Phosphoric acid fuel cell. 158
 

PLA, see polylactide
 

Platinum catalysts. 161-164. 193-200
 

Polyacrylic acid, 182
 

Polybenzimidazole, 179-180, 194
 

Poly( ether ether ketone l, 179-181
 

Poly(ether ketone), 179-180
 

Poly/ether sulfone). 179
 

Polynydroxyalkanoate, 72
 

Polylactide.72
 

Polymer electrolyte fuel cells. 155-202.
 
215-232
 

Polymer electrolyte membranes. 158. 175-182.
 
191
 

Poly(phenyl quinoxaline), 179-180
 

Polysnlfone. 179-180
 

Polyvinylalcohol. 181
 

PPQ, see po1y(phenyl quinoxaline)
 

Pretreatment, 9-10. 88-90
 

1.3-propanediol.72
 

Propanol,4
 

Propyl alcohol, see propanol
 

PSEPYE. see perfluorovinyl ether
 

PSU. see polysultone
 

PTS, see phosphoenolpyruvate-dependent
 
phosphorransferase system
 

PVA. see polyvinylalcohol
 

Pyruvic acid. 64
 

Q 

Quick fiber proeess. 73
 

Quick germ process, 73
 

R 

Reformers. 20-22, 233-248
 

Rubbing alcohol. see propanol
 

s 
Saccharification, 63
 

Saccharomyces cerevisiae, 63--65
 

Separations, 69. 87-88
 

Single chamber fuel cell. 209-211, 227-229
 

SOFe. see solid oxide fuel cell
 

Solid oxide fuel cell. 158.203-214
 

Solventogenesis, 103-104
 

sPEEK, see sulfonate poly(ether ether ketone)
 

SSA. see sulfosuccinic acid
 

Starch, 63, 10J
 

Starch conversion, 67--68, 70
 

Steeping, 69
 

Sulfonate poly(ether ether ketone), [79-181
 

Sulfosuccinic acid. 182
 

Synthesis gas, 9
 

T 

Tar removal, 15-16
 

Technology transfer. 260
 

Terraflnoroemylene, 179
 

Thermodynamics. 160-164­


Toxicity, 2-4
 

TPE, see retrafluoroethylene
 

v
 
Vehicle emissions, 127-128, 133, 148-149
 

Very-high-gravity fermentations. 73
 

VHG, see very-high-gravity fermentations
 

w 
Water gas shift, 22-23. 234. 239
 

Wet milling, 66--67
 

Wood alcohol, see methanol
 

x
 
Xylose, 103
 

y 

Yeast. 65
 

YSZ, see yttria-srabilized zirconia
 

Yttria-srabilized zirconia, 204-208
 

z 
Zein protein. 74
 




