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direct (in siru) rransesrerlficarion, 58-59
 
general principles. 57-58
 
rransesrerihcarion and. 73
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emissions, 419-423
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Analytical methods (continued)
 
FFA
 

acid value, 107
 
fuel/physical properties
 

cerane number (CN), 111-112
 
cloud point (CP), 112
 
cold-niter plugging point, 112
 
cold flow, 112
 
density, 112
 
distillation temperature, 113
 
kinematic viscosity, III
 
lubricity, 112
 
oxidative stability, 112-113
 
total contamination, 113
 
water and sediment, 113
 

general principles, 97-98
 
for HO engine emissions (dynamometer test),
 

254
 
HPLC versus GC, 101-104
 
for lubricating oil dilution, 226
 
production-related/natural contaminants
 

enzymatic analyzation of glycerol, 104
 
glycerols/acylglycerols/esters, 99-104
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LC/GC combination and glycerol, 105
 
reversed-phase HPLC and glycerol,
 

104-105
 
reaction monitoring
 

chromatographic/spectroscopic monitoring,
 
115-118
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105
 

iodine value (IV), 105
 
kinematic viscosity, 106---107
 
linolenic acid merhyl ester content, 106
 
reason for, 105
 

reversed-phase HPLC and, 104-105
 
sterols, 114-115
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407-408
 
Antioxidants
 

oxidative stability and, 210-212
 
storage stability and, 42-43
 

Arachic (eicosanoic) acid, properties of
 
(Appendix A), 461
 

Arbeitsgemeinschaft Qualitiitsmanagement Biodiesel 
(AGQM),213-214 

Argentina, 335-336
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Aromatic hydrocarbons, stability of, 25
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Asia, biodiesel in. Seealso Japan, biodiesel in
 CO, reduction/environmental impacts
 

China, 355
 309-310
 
and cornpetitiveness of palm oil, 358-361
 economic development, 310
 
importance, 358
 energy security, 304-306
 
India, 356
 future growth areas, 312-313
 
Indonesia, 361-362
 historical aspects, 299-301
 
Japan, 356---357
 human health impact decrease, 306-3<
 
Malaysia, 360-361
 industry status (2009), 302-303
 
the Philippines, 357
 reduction of foreign oil dependency,
 
Singapore, 362
 304-306
 
South Korea, 356---357
 since 2004 (EPA requirements), 301-3
 
Taiwan, 356---357
 since 2004 (market drivers), 303-304
 
Thailand,357
 state legislation, 310-312
 

Association for the promotion of Oil and Protein
 Biodiesel blends. SeeBlends
 
Plants, 484
 Biofuels Association ofAustralia, 484
 

ASTM 06751
 Biohear, 313
 
(Appendix B), 471
 Biological oxygen demand (BOOs), 236-23
 
production/storage issues and, 3
 BIOSTAB project
 

ASTM 07467 (Appendix B), 472
 oxidative stability and, 212-214
 
Atom economy in glycerol conversion, 443-444
 Blends
 
Australia, 475, 484
 analytical methods, 119-122
 
Austria, 484
 heating oil USe, 122-123
 
Austrian Biofuels Institute, 484
 on-vehicle blend sensors, 122
 
Auroignirion, 22-23
 ASTM 06751 (Appendix B) and, 472
 

biodegradability and, 233-234

B BPT and, 264-265
 
Balance-point temperature (BPT), 264-265
 Columbia and, 338
 
Ball-on-three-disks (BOTO) procedure, 220
 EPA and, 307
 
Base catalysis, transesrerificarion and, 71-73
 and industrial realization for mass produc 
Behenic (docosanoic) acid, properties of 135-136
 

(Appendix A), 461
 microemulsions/co-solvent blends 
Biodegradability component selection, 412
 

biodiesel and, 2
 engine performance/durability/exhaust
 
blends and, 233
 emissions, 419-423
 
soil flask results, 234-236
 pre-combustion/combustion chemistrj
 
test methods for, 231-232
 418-419
 
test results for, 232-233
 TAG/amphiphile/alcohol, 413-418
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 miscibility and, 1
 
BSFC of, 24
 NOx emissions and, 262-263
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 and principle ofdiscrimination sensor,132·
 
feedstocks for, 1
 ratio in Germany/EU, 324
 
first use of term, 13-14
 Boiling point, ofC

1-C4 
alcohols, 32
 

historical aspects
 Bolivia, 337
 
background/fuel sources, 7-9
 Bound glycerol, rransesrerification and, 40

biodiesel since 1970, 13-14
 Bovine spongiform encephalopathy (BSE), .
 
Diesel, Rudolph, 5-7
 Brake specific fuel consumption (BSFC)
 
firsr "biodiesel", 12
 heat of combustion and, 24
 
technical aspects, 9-11
 Brassica carinata 

process flow scheme for production, 36---37 transesterificarion and, 35
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in United Stares
 
atter-trearrnent technology, 308
 
CO reducrion/environrnenral impacts,
 

2
 
309-310
 

economic development, 310
 
energy securiry, 304-306
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ratio in Germany/EU, 324
 

Boiling point, of Cj-C, alcohols, 32
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biodiesel in, 341-349
 
Brazilian NBR 15512 (Appendix B), 476
 
distribution of plants in, 347-348
 
as ethanol producer, 342
 
historical aspects of biodiesel, 341-342
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storage stability and, 42-43
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Calcium/magnesium
 

analytical methods, 109
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injection timing and NOx emissions, 259-260
 
California Air Resources Board
 

aromatic hydrocarbons and, 25
 
Canada, 427, 484
 
Canadian Renewable Fules Association, 484
 
Candida sp., 75-76
 
Canola oil, cold flow properties and, 151
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(Appendix A), 458
 
Caprylic (octanoic) acid, properties of
 

(Appendix A), 458
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Carbon monoxide (CO)
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HO engines and, 255-257
 

Carbon residue
 
analytical methods, 108
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Carryover elements
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Catalysis (continued)
 
general principles, 67
 
heterogeneous versus homogeneous, 78-79
 
NOx emission control catalysts and
 

performance, 266
 
rransesterilicat ion
 

acid catalysis, 73
 
base catalysis, 71-73
 
enzyme catalysts, 74-78
 
general principles, 70-71
 
metallic catalysts, 73-74
 
natural clays/silicates, 73
 

Catalysts 
acid-catalyzed FAE synthesis
 

direct (in situ) transesterificarlon, 58-59
 
general principles, 57-58
 

alkali-catalysts
 
microwave enhanced rransesterificarion, 57
 
monophasic transesterihcation, 57
 

analytical methods
 
calcium/magnesium, 109
 
carbon residue, 108
 
sodium/potassium, 108-109
 
sulfated ash, 108
 

rransesterification
 
acid-catalyzed pretreatment, 43
 
types/reaction parameters, 34--35
 

uncatalyzed ester production, 59-60
 
Cetane number (CN)
 

analytical methods, 111-112
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historical aspects, 12
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principles of, 137-138
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464--466
 
properties of various fats/oils (Appendix A),
 

463
 
soybean oil and, 247-248
 

Chavanne, C. G., 12
 
Chemical oxygen demand (COD), 236-238
 
Chile, 337-338
 
China, 355
 
Chiarella protothecoides, 425
 
Chromarographic/spectroscopic analytical
 

methods of monitoring reactions,
 
115-118
 

Classes of compounds, 99
 
Clean Air Act Amendments (1990), 13,301
 
Clinton, Bill, 305
 

Cloud point (CP)
 
analytical methods, 112
 
cold Row properties and, 148-152
 
correlating CFPP/LTFT versus, 177
 
effects on biodiesel, 176-177
 
and FAME treated with CFI additives,
 

173-174
 
low temperature operation and, 25-26
 
properties ofesters of fats/oils (Appendix A),
 

464--466
 
properties of various fats/oils (Appendix A),
 

463
 
qualiry and, 3
 

Co-solvent blends. See Microemulsions/co

solvent blends
 

Coconut oil
 
as alternative biodiesel fuel, 407
 
and competitiveness ofAsian market,
 

358-361
 
the Philippines and, 357
 
properties of esters of (Appendix A), 464
 

Code of Federal Regulations (CFR), emissions 
and,253 

Cold filter plugging point (CFPP)
 
analytical methods, 112
 
cold Row properties and, 150-151, 153
 
correlating CFPP/LTFT versus CP, 177
 
correlation versus cloud point, 153, 155
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analytical methods, 112
 
and performance, 168-169
 
Brazil and, 349
 
soybean oil and, 247
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Cold soak filtration test, 149
 
Cold weather properties
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differential scanning calorimetry (DSC) and,
 

157-160
 
effects of minor constituents on, 166-167
 
effects on performance of, 168-169
 
fractionation
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general principles, 184--185
 
other processes, 190
 
solvent, 187-188
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future outlook and, 191-192
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175-176
 
improver additives development
 

crystalline structures of FA alkyle
 
178-179
 

Farry compound derivatives, 180
 
general principles, 177-178
 
other derivatives, 180-181
 

improving, 171
 
low temperature rheology and, 160

medium/branched chain alkylesters,
 
solid precipitate removal and, 171
 
source references for survey, 156
 
and thermodynamics ofbiodiesel
 

crystallization, 172-173
 
Columbia, 338-339
 
Combustion of diesel engines
 

autoignition properties and, 23
 
corrosion and, 26-27
 
emissions
 

aromatic hydrocarbons, 24--25
 
NOx, 23, 29
 
particulate, 22-23
 
temperature, 257-258
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general operating principles. 21-22
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glycerols/acylglycerols/esrers, 99-104
 
GPC and glycerol, 105
 
LC/GC combination and glycerol, 105
 
reversed-phase HPLC and glycerol,
 

104-105
 
problems from, 97
 

Conrinuous stirred-tank reactors (CSTR),
 
transesterification and, 37
 

Copper srrip corrosion, 27, 110
 
Corrosion, 26--27
 
Cosolvent blending. See Microemulsification
 
Cosolvents, transesterificarion and, 36
 
Creurzfeldr-jacob disease, 48-49. 395
 
Critical solution temperature (CST), 412
 
Crystallization
 

non-Newton behavior and, 143
 
thermodynamics of, 172-173
 

Cuphea oil, 407
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Density
 

analytical methods, 112
 
ofCI-C. alcohols. 32
 

Deoxygenation, alternative biodiesel fuels and,
 
426-428
 

Derived cetane number (DCN), 140
 
The Development ofthe DieselEngine (Diesel), 5
 
DFI-4, 137-138
 
Diacylglycerol (DAG). See alsoAcylglycerols
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Diaromaceous earth compared with ion exchange
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combustion
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Hashpoinr, 28
 
general operating principles, 21-22
 
heat of combustion, 24
 
low temperature operation. 25-26
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particulate emissions, 22-23
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Diesel. Eugen, 6
 
Diesel exhaust fluid (DEF). as SCR injection of
 

urea, 29
 
Diesel, Rudolph. 5-7.299
 
Differential scanning calorimetry (DSC), 150


151,157-160,209-210
 
Differential thermal analysis (DTA), 209
 
Direct (in situ) rransesrerificarion, acid-catalyzed
 

FAE synthesis and, 58-59
 
Direct land use change (DLUC), 386
 
"Directive on the Promotion of the Use of
 

Energy from Renewable Sources". 320
 
Diseases
 

Creutzfeldt-Jacob disease, 48-49, 395
 
life-cycle assessment (LCA) and, 378
 

Distillation temperature, analytical methods, 113
 
Dry wash, 86
 
Dynamometer test for emissions. 254
 

E 
Economics 

annual U.S. sales of diesel fuel (2007), 
393-394
 

Argentina and. 336
 
Asian. SeeAsia, biodiesel in
 
EU feedstock prices and. 323-324
 
feedstock cost, 49
 
funding of microalgae as feedstock source, 52
 
impact oflegislativelregulatory incentives on,
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methanol as least expensive alcohol, 31
 
petroleum-based fuels, historically, 299-300
 
soybean oil and, 385
 
taxation of biofuels, 131
 
U.S. biodiesel market drivers	 (2004-2009),
 

303-304
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value-added markets of glycerol
 

acrylic acid/ acrolein, 448-449
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443-444
 
epichlorohydrin (propane, l-chloro-2,3

epoxy). 446-448
 
ethanol/hydrogen, 450-451
 
ethylene glycol, 449
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propanediols/acetol (hydroxyacetone), 443,
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propylene oxide, 450
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particulate, 22-23
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EPA and, 301
 
fundamental studies of NOx impact, 257-260
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NOx emission control catalysts and
 

performance, 266
 
particulate matter (PM), 263-265
 
regulations, 254-255
 
toxic, 263
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specific CO emissions (results), 279
 
specific HC emissions (results), 280
 
specific NO emissions (results), 280
 
specific PM emissions (results), 280-281
 
total PM from raw exhaust gas (results), 281
 
WSF composition (results), 282-283
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unit conversions (Appendix C) for, 480
 

EN 14213 (Appendix B), 473
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Appendix B, 474
 
production/storage issues and, 3
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Energy Independence and Security Act of2007 

(EISA), 49. 309
 
Energy Policy Act, 13.300.305,309
 
Energy Security and Independence Act of
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Energy Tax Act of Germany, 13
 

Engine management unit (EMU), Eurc 
engines and. 132
 

Engine oils and lubricity. 226
 
Die Entstehung des Dieselmoton (Diesel)
 
Environmental implications ofbiodiese
 

general concerns, 375-376
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life-cycle assessment (LCA)
 

biodiesel fuel comparisons, 384-3
 
boundaries/objectives definnitions
 

376-377
 
co-products, 377
 
rapeseed versus diesel fuel for para
 

impact categories, 380-381
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disadvantages, 382-384
 
Environmental Protection Agency (EPA
 

after-treatment technology, 308
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and human health impacts, 306-308
 
life-cycle assessment (LCA)
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379-380
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Tier 1/2 testing and, 301, 307
 

Enzyme catalysts
 
transesterification and, 74-78
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Epichlorohydrin (propane, l-chloro-2,3
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446-448
 

Erucic acid, properties of (Appendix A).
 
Esterification, catalysis and. 68-70
 
Esters. Seealso Transesterification
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induction times and, 209-210
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Brazil and, 342
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Peru and, 340
 

Ethanol production by-products
 
as feedstock source, 53
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Engine management unit (EMU), Euro III
 
engines and, 132
 

Engine oils and lubricity, 226
 
Die EntstehungdesDieselmotors (Diesel), 5
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cetane number (CN) and, 139
 
cold flow properties and, 152
 

Ethylene glycol, and value-added markets of 
glycerol, 449
 

Euphorbiaceae, as feedstock source, 50-51
 
Euro III engines, 131-132
 
European Biodiesel Board, 484
 
European Committee for Standardization (CEN)
 

(Appendix B), 469
 
cold flow properties and, 148-149
 

European Union (EU)
 
biodiesel consumption, 321-322
 
biofuels-related requirements in EU-Action
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climate protection/renewable energy
 

package, 320
 
"Directive on the Promotion of the Use of
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Germany
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Internet resources for, 484
 
political framework
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unit conversions (Appendix C) for, 480
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Fatty acid alkyl esters (FAE)
 

acid-catalyzed
 
direct (in situ) rransesrerificarion, 58-59
 

Fatty acid ethyl esters (FAEE), sugar cane as
 
source of, 54-55
 

Fatty acid methyl esters (FAME)
 
analytical methods, 105
 
cold flow properties and, 152, 154-155
 
crystalline structures of, 178-179
 
and derivatives from fatty compounds, 180
 
EN 14213 (Appendix B) and, 473
 
EN 14214 (Appendix B), 474
 
in methanol, 54
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Fatty acids (FAs) 
analytical methods
 

content of FAME with 4 double bonds, 105
 
iodine value (IV), 105
 
kinematic viscosity, 106-107
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reason for, 105
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oxidative stability and, 205-207
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general principles, 57-58
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monophasic rransesrerification, 57
 

CFPP/LTFT and, 153
 
China and, 355
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technology options
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value-added markets
 

acrylic acid/ acrolein, 448-449
 
atom economy in glycerol convers
 

443-444
 
epichlorohydrin (propane, l-chlor
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EU and, 320, 326-328
 
life-cycle assessment (LCA) and, 378
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Health, 306-308
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Heat of combustion (HG)
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as alternative biodiesel use, 401-402
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value-added markets
 

acrylic acid/ acrolein, 448-449
 
atom economy in glycerol conversion,
 

443-444
 
epichlorohydrin (propane, l-chloro-Ld
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analytical methods, 122-123
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Heavy-duty (HD) engines
 
emissions and, 254-257. Seealso Emissions
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engine and test conditions, 275-277
 
fuels, 274-275
 
general principles, 273-274
 
impact of temperature during dilution,
 

277-278
 
mutagenicity assay, 278-279
 
mutagenicity potency, 294-296, 294-296
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WSF composition (results), 282-283
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biodiesel since 1970, 13-14
 
diesel engines and, 299-300
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OPEC oil crisis and, 300-301
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cetane number (CN) and, 23
 
diesel combustion and, 22
 
NOx emissions and, 262
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Cerane number (CN)
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Indirect land use change (ILUC), 387
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Iodine value (IV)
 

analytical methods, 105
 
oxidative stability and, 214
 

Ion exchange resins 
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magnesium silicate, 95
 
water-washing, 94-95
 

general principles, 85-86
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glycerol capacity, 89-90
 
glycerol concentration impact, 90
 
potassium ion capacity, 88-89
 

technology of, 86
 
Iowa State University, 484
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Japan, biodiesel in
 

availability of waste oils/fats, 365-366
 
general information, 356--357
 
national standard, 370-371
 
non-catalytic production method, 371-373
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Japanese Standards Association (JSA),
 
148-149
 

Jatropha curcas 
as alternative biodiesel fuel, 407
 
Asian markets and, 362
 

in Chile, 337-338
 
as feedstock source, 50-51
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Kinematic viscosity
 

analytical methods, 106--107, 111
 
cold flow properties and, 149
 
historical aspects, 10
 
petrodiesel/biodiesel and, 3
 
properties of esters of fats/oils (Appendix A),
 

464-466
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Land use change, 385-387
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(Appendix A), 458
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2007, 13
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Life-cycle assessment (LCA)
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co-products, 377
 
diseases, 378
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biodiesel fuel comparisons, 384-385
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impact categories, 380-381
 
rapeseed versus diesel fuel foradvantages/
 

disadvantages, 382-384
 
EPA
 

energetic expenditures/emissions, 379-380
 

equivalence factors for impact categori
 
eutrophication, 381-383
 
eutrophication and, 378
 
greenhouse gas (GHG), 378-383
 
hydroprocessing (deoxygenation) and.
 
oxides of nitrogen (NOx), 379-380
 
ozone depletion and, 378, 381-383
 
pollutant emissions, 378, 381-383
 
rapeseed methyl esters (RME)
 

versus diesel fuel for parameters/imp 

categories. 380-381
 
energetic expenditures/emissions, 3i
 
rapeseed versus diesel fuel foradvann
 

disadvantages, 382-384
 
Light-duty (LD) engines, emissions and,
 

254-255
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Linolenic acid methyl ester content. analy
 

methods, 106
 
Linseed oil, cold flow properties and, 151
 
Lipases and enzyme catalysts, 74-75
 
Low-temperature flow test (LTFT), 149-1~
 

correlating CFPP/LTFT versus CPo 177
 
correlation versuscloud point, 153, 155, 1,
 

Low temperature operation
 
combustion of diesel engines and, 25-2
 

Low temperature rheology, 160-161
 
Lubricating oil, analytical methods, 119
 
Lubricity
 

additization of fuels with commercial
 
biodiesel, 221
 

addltizarion offuels with mono-/diacyl~
 
compared to methyl esters, 222
 

additization of fuels with soybean oil/rm
 
soyare, 221
 

analytical methods, 112
 
biodiesel and, 2
 
engine oils and, 226
 
methods of measurement, 28
 
methyl esters and, 220, 222
 
of neat biodiesellpetrodiesel
 

standards, 219-220
 
and oxygenated compounds with 10 carl
 

atoms, 222-224
 
palm oil and, 408
 
quality and, 3
 

M 
Mad cow disease. See Bovine spongiform 

encephalopathy (BSE) 
Magnesium/calcium, analytical methods, H 
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equivalence factots for impact categories, 378
 
eutrophication, 381-383
 
eutrophication and, 378
 
greenhouse gas (GHG), 378-383
 
hydroprocessing (deoxygenation) and, 429
 
oxides of nitrogen (NOx), 379-380
 
ozone depletion and, 378, 381-383
 
pollutant emissions, 378, 381-383
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categories, 380-381
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Lipases and enzyme catalysts, 74-75
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elief correlating CFPP/LTFT versus CPo 177
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Magnesium/calcium, analytical methods, 109
 

Index-495 

Magnesium silicate compared with ion exchange 
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Mercury, analytical methods, 110-111
 
Metallic catalysts, cransesrerificarion and, 73-74
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and alternative fuel goals, 305
 
as least expensive alcohol, 31
 
and properties ofC,-C. alcohols, 32
 
rransesrerification and, 38
 
use of, 1
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analytical methods, 108
 

Methyl esters. Seealso Rapeseed methyl esters
 
(RME); Transesterification
 

Argentina and, 335
 
as cleaning solvents, 402
 
heat of combustion and, 24
 
as heating oil, 122-123. 401-402
 
lubricity and, 220, 222
 
soybean oil and, 247-250
 
transesterihcarion and, 33-34
 
viscosity values and, 143-145
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as cosolvenr, 36
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Microalgae
 

as feedstock source, 51-52, 397-398
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historical aspects, 11
 
and viscosity reduction, 31
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component selection, 412
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emissions, 419-423
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Microwave enhanced transesrerificarion
 
for alkali-catalysts, 57
 

Middle distillates, 137
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Mining Safety and Health Administration
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Minnesota legislation, 311-312
 
Minnesota Trucking Association, 311-312
 
Miscibility
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rransesterihcation and, 36
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Mixing-controlled combustion
 
diesel combustion and, 22
 

Molar ratio
 
rransesterificarion and, 1-2
 

Molecular weight
 
ofC,-C4 alcohols, 32
 

Monoacylglycerol (MAG). Seealso Acylglycerols
 
cold How properties and, 166---169, 171, 190
 
lubricity and, 222
 

Monophasic transesrerification
 
for alkali-catalysts, 57
 

Mustardseed oil
 
cold Howproperties and, 151
 

Mutagenicity
 
ulrrafine particles and RME, 278-279,
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Myristic (retradecanoic) acid
 

properties of (Appendix A), 458
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National Agency of Petroleum, Natural Gas, and 

Biofuels (ANP), 346
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National Biodiesel Board (NBB), 300, 302-305,
 

484
 
National Mission on biodiesel, 356
 
National Oilheat Research Alliance, 312-313
 
National Soydiesel Development Board, 300
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Natural Resources Canada (NRC), 427
 
Neat biodiesel, 219-220, 307
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NExBTI. (NExt Biomass-To-Liquid), 428
 
NO/PM trade-off, Euro III engines and,
 

131-132
 
NOx emissions and. SeeOxides of nitrogen
 

(NOx)
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Octane scale, 138
 
Ohio State University, dual fuel project at, 8
 
Oil stability index (OSI), 207
 
Oleic (9(Z)-octadecenoic) acid, properties of
 

(Appendix A), 459
 
Olive oil, cold How properties and, 151
 
On-vehicle blend sensors, analytical methods,
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Opium poppy seed oil, 406
 
Organization of Petroleum Exporting Countries
 

(OPEC), 300
 
Orthohornbic structure, 148
 

OSI/Rancimat, 209-210
 
Otto Company, 6---7
 
Oxidative stability
 

analytical methods, 112-113
 
antioxidants and, 210-212
 
biodiesel and, 3
 
BIOSTAB project and, 212-214
 
determination methods for, 207-210
 
general principles, 205-207
 
iodine value (IV) and, 214
 
Japanese biodiesels and, 370-371
 
quality and, 3
 

Oxides of nitrogen (NOx)
 
diesel combustion and, 23, 28
 
emission regulations and, 25
 
emissions
 

diesel filters, 263-265
 
effect of biodiesel source material/additives,
 

260-263
 
fundamental studies of NOx impact,
 

257-260
 
NOx emission control catalysts and
 

performance, 266
 
particulate matter (PM), 263-265
 
toxic, 263
 

EPA and, 301
 
life-cycle assessment (LCA) and, 379-380
 
prompt NO, 258-259
 
selective catalyst reduction (SCR) and, 29
 
soybean oil and, 249
 

Oxygen, chemical oxygen demand (COO)/
 
biological oxygen demand (BODs)'
 
236-238
 

Ozone depletion, 378, 381-383
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Asian markets and, 358-361
 
cold How properties and, 151
 
Columbia and, 338
 
combustion temperatures and, 406
 
and derivatives from fatty compounds, 180
 
as diesel fuel source (historically), 7-8
 
ethyl ester CN and, 139
 
life-cycle assessment (LCA) and, 386---387
 
properties of esters of (Appendix A), 464
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(Appendix A), 459
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of (Appendix A), 459
 

Paraguay, 339-340
 
Particulate matter (PM) emissions, 2:
 

Seealso Emissions; Rapeseed
 
esters (RME)
 

diesel particle filters and, 263-265
 
EPA and, 301
 
HO engines and, 255-257
 
size distribution of particles (results
 
types of, 253
 

Peroxide value, 209
 
Peroxide value (PV), 190
 
PERTAMINA,361
 
Peru, 340-341
 
Petrodiesel
 

biodieseJ's advantage over,2
 
carryover elements and analysis, 98
 
cerane number (CN) and, 139
 
defined/classifications of, 137
 
dilution with, 408--411, 408--411
 
miscibility with biodiesel, 1
 
and viscosity reduction, 31
 

Philippines, 357
 
Phosphorus
 

analytical methods, 110
 
Physical properties
 

analytical methods
 
cetane number (CN), 111-112
 
cloud point (CP), 112
 
cold-filter plugging point, 112
 
cold How, 112
 
densi ty, 112
 
distillation temperature, 113
 
kinematic viscosity, III
 
lubricity, 112
 
oxidative stability, 112-113
 
total contamination, 113
 
water and sediment, 113
 

Plug-How reactors
 
transesren ficarion and, 37
 

Pollutant emissions. Seealso Emissions
 
life-cycle assessment (LCA) and, 378,
 

381-383
 
Polyaromatic hydrocarbons, 263
 
Polycyclic aromatic hydrocarbons, 307
 
Poppy seed oil, 406
 
Potassium/sodium
 

analytical methods, 108-109
 
ion exchange resins and, 90-91
 

Pour point
 
quality and, 3
 

Pour point depressants (PPO), 174-175
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size distribution of parricles (results), 282-289
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Plug-Bow reactors
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effects on biodiesel, 176-177
 
and FAME treated with CFI additives,
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464--466
 
properties of various fats/oils (Appendix A),
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Premixed combustion, diesel combustion
 

and, 22
 
Presidenrial Memorandum Circular (MC 55),
 

357
 
Prignirzer Eisenbahn (PE) Arriva, 361
 
Prions, 48--49
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biodiesel and, 2-3
 
Production. Seealso United States, biodiesel in
 

acid-catalyzed FAE synrhesis
 
direct (in situ) transesrcrificarion, 58-59
 
general principles, 57-58
 

alkali-catalysts
 
microwave enhanced transesterification, 57
 
monophasic rransesterification, 57
 

alternative biodiesel uses, 401--402
 
in Brazil, 342-345, 349
 
capacity utilization in EU, 319-320
 
commercial processes of catalysis, 79
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EU consumption, 321-322
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world vegerable oil production, 396-397
 

Prompt NO, 258-259
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Propylene oxide, and value-added markers of 
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cation (sodium vs. potassium) impact, 
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Rowrare impact on capacity/leakage, 90
 
general principles of experiment, 87-88
 
glycerol capacity, 89-90
 
glycerol concentration impact, 90
 
potassium ion capacity, 88-89
 

Pyrolysis
 
alternative biodiesel fuels and, 423-426
 
historical aspects, 11
 
and viscosity reduction, 31
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Qualified State soybean Boards, 300
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contaminant problems and, 97-98
 
factors of, 3
 
historical aspects, 10-11
 
transesterification
 

fuel quality, 40
 
quliary control, 42-43
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Rancirnat test, 207-210
 
Rapeseed (canola) oil, as prime feedstock in
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Rapeseed methyl esters (RME)
 

cold Rowproperties and, 151
 
and competitiveness of Asian market,
 

358-361
 
credit procedures of, 377-378
 
Euro III engines and, 131-132
 
life-cycle assessment (LCA)
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categories, 380-381
 

energetic expenditures/emissions, 379-380
 
rapeseed versus diesel fuel foradvantages/
 

disadvantages, 382-384
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and principle of discrimination sensor,
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engine and test conditions, 275-277
 
fuels, 274-275
 
general principles, 273-274
 

impact of temperature during dilution, 
277-278
 

mutagenicity assay,278-279
 
mutagenicity potency, 294-296, 294-296
 

Rapid thermogravimetric analysis (TGA),
 
407-408
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analytical methods of monitoring
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transesterification, 1-2
 
Reactors, rransesterification and, 37
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47-49
 
Renewable Energy Directive (RED), 324-325
 
Renewable Fuels Standard of2005, 13,309
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transesrerificarion and, 41-42
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Reversed-phase HPLC, 104-105
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Safety
 

biodiesel and Rash point, 2
 
human health impact decrease, 306-308
 

Saka-Dadan Process, 368-370
 
Saskatchewan Research Council (SRC), 427
 
Scientific Steering Committee ofEuropean
 

Commission, 48-49
 
Scuffing load ball-on-cylinder lubricity evaluator
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analytical methods, 113
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transesterification and, 42
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Selective catalyst reduction (SCR), 29
 
Selective catalytic reduction (SCR), 266
 
Sensors
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principle of, 132-134
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Soap stock (SS), as feedstock source, 53-54
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Solubilization, 411
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Venezuela, 341
 

South Korea, 356-357
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