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applications of, 166-87
aqueous phase reforming
(APR), 176
in biodiesel
manufacturing, 187-97
biofuels incorporating, 189-92
biotransformations, 180
as building block, 9, 174-87
chemicals derived from, 180--5
commodity chemicals derived
from, 176
composition of, 168
continuous concentration of, 171
continuous distillation of, 172
co-production with biodiesel, 227-9



Subject Index

crude, utilisation of, 186
crude vs. purified economic
comparison, 264-6
dehydrations, 178
esterifications, 179
ethanol production from, /77
etherifications, 179
Fischer-Tropsch synthesis
(FTS), 176
food applications, 175
future market of, 186-7
gel permeation, 174, 175
generation of, 167
global production of, 175
as green solvent, 186
halogenations, 1778
oxidations, 179
price of, 189
purification technologies, 167-74,
213
catalyst removal, 240
chromatography and
regenerative column
adsorption, 1734
conventional processes,
169-70
economic optimisation, 249
environmental
optimisation, 240-55
modelling for cost
analysis, 212-3
recent developments in, 170-3
separation units, 247
soap splitting, 168-9
pyrolysis of, 179-80
selective reductions, 177
succinic acid conversion, 2134
vs. succinic acid, in biodiesel
production, 2667
transforming into
products, 174-87
glycerol tertiary butyl ether
(GTBE), 182
GM crops
rapeseed, 54-5
sunflowers, 66-7

317

government module of CGE
models, 306
gravimetric hull separators, 105
green biomass fractionation, 17-8
green biorefineries, 17-9
green certificate remuneration
system, 84
green chemistry, 1-4. see also
emissions; environmental impact
green juice production, 18
green solvents, 186
greenhouse gas (GHG) emissions, 75
groundnut oil
area harvested, 35
uses for, 32
world production of, 32
gum recovery, 160

halogenations of glycerol, 177-8
harvest index for sunflowers,
57-8, 65
harvesting olives, 334
hazelnut oil, 36
health effects
of high oleic sunflower oil
(HOSO), 31
of olive oil, 32-3
HEAR (High Erucic Acid
Rape), 26--7
heating seeds as pre-treatment. see
thermal pre-treatment of seeds
hemicellulose/polyoses
plant fibre composition of, 86
as precursor, 12
hemp oil, 37
herbicides, 63. see also pest and
disease control
hexane extraction
vs. cold pressing, 269-70
cost analysis model, 220-1
of rapeseed oil, 22
of sunflower oil, 126
hexoses, producing levulinic acid
from, 144-8
high oleic sunflower oil (HOSQO), 31
HIPLEX system, 156



318
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processing oil-bearing plants,
102-61
biorefinery integration in existing
plants, 151-61
alcohols as hexane
alternative, 156-7
anaerobic digestion, 159-60
cold pressing, 154
dehulling, 1514
gas-assisted oil pressing, 156
gum recovery, 160
integrated scheme, 160-1
marc hexane retention
reduction, 154-5
oleosome isolation, 158-9
supercritical CO,
extraction, 155-6
transesterification and
extraction, 157-8
water extraction, 159
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processing oil-bearing plants
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profit analysis. see cost analysis of
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solvent extraction of oils, 130-2
levulinic acid recovery with, 150
with organic solvents, 130
with supercritical fluids, 130-1
with water (aqueous
extraction), 131-2
sorbitol, 9
sorghum composition, 86
soybean oil
area harvested, 35
European production of, 30
uses for, 30
world production of, 24
yields from, 30
speciality oils, 36
sterols in straw waxes, 79
stochastic optimisation
method, 206-7
straws. see also specific straws
component extraction, economic
considerations of, 3
defined, 14
densification of, 73-5
holistic assessment of process
options, 270-3
levulinic acid production
from, 141-50
nutrient value, 75
pelletising, 73-5
unutilised amount of, 75
waxes from, 75-80
succinic acid
as building block, 9
vs. crude glycerol in biodiesel
production, 2667
glycerol production of, 180, 2714
glycerol production of, modelling
for cost analysis, 213-4, 229-32
sugar platform interaction with
syngas platform, 19-20
sulfur levels, effect on rapeseed
yield, 51
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SUNFLO model for sunflower
planting, 64-5
sunflower oil
aqueous extraction, 90--3, 126-7
area harvested, 35
European production of, 30-1
extraction process, 125-7
extrusion extraction, 126-7
fatty acid composition, 31, 57
hexane extraction, 126
supercritical CO, extraction, 126
thermomoulding, 221
uses for, 31
waxes in, 110-1
world production of, 24
sunflower seeds
composition of, 110-1, 113, 133
crude fibre extraction, 23
dehulling, 104, 1104
enzymatic pre-treatment, 127
hullability of, 111
oil content of, 121, 122
SWOT analysis for
dehulling, 1514
yield from, 64
sunflower stalks
applications for, 88-90
biosorption with, 88-90
composition of, 85-7, 88
pectin extraction, 88
pith/straw separation, 87-8
potential harvest size, 85
pulp production with, 90
structure of, 85-6
sunflower straw
alkane yields from, 78
separation from pith, 878
sunflowers

breeding for disease resistance, 66

cake meal composition, 94

composition of, 85, 94

disease control, 61

diseases of, 58-60

European production of, 57

farming practices vs.
recommendations, 62

Subject Index

fertiliser for, 60

fibre composition, 86

GM and, 66-7

growing conditions for, 30-1, 58

harvest index, 57-8

historic cultivation of, 57

hulls, uses for, 1134

irrigation of, 60, 634

physical characteristics of, 56-7

pith, application for, 88, 89

pith composition, 87

rotational breaks for, 61

water availability, adapting
practices to, 64-5

weed control, 61, 63

yield increase, 607

supercritical CO, extraction

vs. biogas production, 270-3, 271
CO, density, 70
co-solvents, 70
cost analysis model, 218-9
economic considerations, 71-3
economic optimisation, 234-9, 259
energy requirements for, 260
environmental
optimisation, 257-63, 259
equipment components, 7/
extraction time considerations, 69
extractor arrangements, 70-1
input and output flowrates, 235
integrating into existing
plant, 155-6
multi-objective optimisation, 262
operating costs, 73, 236
process flowsheet for, 278, 235,
258
raw material costs, 75
as solvent, 130-1
straw densification for, 73-5
straw extractives from, 75-8
of sunflower oil, 126
SWOT analysis for, 155

surfactant production, 2
surplus reduction, 24
sustainability, and biomass

increase, 48



Subject Index

SUSTOIL project policy
objectives, 281
swath thresh of rapeseed, 21
SWOT analysis
for alcohols as hexane alternatives,
157
for anaerobic digestion, 160
for cold pressing, 154
for dehulling strategies, 151-4
for gas-assisted oil pressing, 156
for marc hexane retention, 155
for oleosome isolation, 158
for simultaneous extraction and
transesterification, 158
for supercritical CO, extraction,
155
for water extraction, 159
syngas
production of, 18, 20, 195-6
via pyrolysis, 14
syngas platform, interaction with
sugar platform, 19-20

tail-end separation, for dehulling, 104
tall oil, 34-6
tall oil fatty acids (TOFA), 35-6
thermal pre-treatment of

seeds, 115-8, 124-5
thermomoulding

cost analysis model, 221

economic optimisation, 274-5
thermoplastic extrusion, 131-2
thin film distillation, 170
trade structure of CGE

models, 304—6
transesterification and extraction

integrating into existing

plant, 157-8

modelling for cost analysis, 211-2
triglycerides

as biofuels, 187

processing in oil-refining

plants, 192-3

transesterification reaction, 167

trombin, specificity of, 135
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trypsin, 134, 135
twin-screw extruder, 91
two-platform concept, 19-20

vacuum flash evaporators, 170
vegetable oils. see plant oils

virgin olive oils, 33. see also olive oil
viscosity, 188

walnut oil, 36
waste biomass, 4-6
waste stream valorisation, 119-33
wastewater from olive mills, 123
water conservation, 634
water extraction, 159
waxes from plants, 75-80
in sunflower oil, 110-1
supercritical CO, extraction
optimisation, 234-9
weed control, in sunflower crops,
61, 63
wet-milling whole cereal crops,
16-7. see also Whole Crop
Biorefinery
wheat straw
fibre composition, 86
wax composition, 77
wax extraction
economic optimisation
of, 234-9
environmental optimisation
of, 257-63
process flowsheet for, 258
wax extracts, pest reduction
with, 79
wax fraction, 77
yields from, 55
Whole Crop Biorefinery, 14-7

xylitol/arabinitol, 9

yield increase
average per annum, 55
for rapeseed, 50-6
for sunflowers, 57-8, 607





