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A FF7 Collaborativeproject

A Topic area ENERG20092.2.1 Biomassto electricity from
energycropsandrecoveredfuels

The GAS BIOREFproject concerns the development of an
Innovative gasificationprocessfor a 50%-50% mixture of Solid
Recovered Fuel (SRF), derived from mechanicabiological
treatment of Municipal Solid Wastes (MSW), and biomass,
derivedfrom agriculturalresiduesand dedicatedenergycrops

Thismediumscaleco-generationproject (fuel input approx 13,5
MW) Is expectedto generateapprox 21 GWhof electricity; 45
GWhof thermal energyreachingan overall efficiencyof 65%.
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Theproject aimsto demonstrateclosecouplingof two different
fuel supply chains(energy-cropsand SRF)alsoaddressingther
Importantissuessuchas

A The fuel security in the energy conversionfacility will be
Improved,dueto the multi-feedstockapproachadopted

A The biomassincorporation in existing infrastructure will be
secured, thus, capital savingsmay be achieved since no
additional equipment for biomassconversionis needed, the
only investment required being the necessaryinfrastructure
for biomasdogistics

A The entire chain for sustainablebiomassfeedstock (energy
crops) supply at a medium scale application will be
demonstrated



A HEL HELECTOEhergy & Environmental Applicatio8sA.,
Greece

A AMWMI- Associatiorof Municipalities for Wastes
Management ofmathia Greece

A u&i - umwelttechnik& ingenieureGmbH, Germany
A LNEG LaboratorioNacional de Energia®eologia,Portugal

A CRESCenterfor Renewable Energyources and Saving,
Greece
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WP1 Project ceordination and licensing procedures
WP2.Ruel characterization and design work

WP3 Settingup of the entire energy crops scheme and
organisationof feedstocklogistics

WP4 Construction and erection of thgasification plant

WPA Testprogrammeof the troubleshooting and
commissioning othe gasificationplant

WPG Characterizatiorof fuels andpre-normative work

WPY. Integrated operation of the Gasification plant in the
cogenerationmode

WP8 Techno economicsharket studies and dissemination
activities
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WP3 Settingup of the entire energy crops scheme and
organisationof feedstocklogistics

WPG Characterizatiorof fuels andpre-normative work

WP8 Techno economicsharket studies and dissemination
activities



Sﬁﬁing-up of eﬁen'gycmms

Energy crops scheduled to be grown

Fiber or sweet 75 60 250 18750
sorghum

Kenaf 33 40 60 1980
Switchgrass 20 20 60 1200

Total 370 21 930
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Sﬁmﬁg-up ef ene:rg,ycreps

Fibersorghum andckenaf, were selected because they:

0

0

High yielding crops

Offer alternative land useBothcrops can be cultivated in rotation with
other springcrops suclas cotton, sugar beets and corn.

Are annual energy cropand similar to other conventional field crops with
respect to cultivation and harvest techniques. That helps in bringing costs
delivery down to commercially accepted levels.

Enjoy high | NI S NR & . FushidioSHelabliy ¢f being cultivated
usingconventional machinety G KS & R 2 y 4feim coliritrdeitNid
land use because they aamnual crops.

Are multi-purpose crops They offer the possibility to provide energy and
fiber andhence satisfyhe nonfood industryand theenergy markets.
Moreover, it can be used asnutritiousanimal feeding at the early stages of
growth while the seed oil can be usedasegetabldraction of margarine
blends.
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A SorghurrblcolorL (Moencrb belongsto Poaceafamlly' .
A It is of subtropical origin, native of CentralEastern Africa Probably

originated in Ethiopia and has spread to other parts of Africa, India,
SoutheastAsia,Australiaandthe United States

A It iscultivatedin 100 countiesin the world, coveringareasin the Americas,
Africa,Asia,andthe Pacific Sorghums third important cerealin Indiaafter
riceandwheat In Africa,the cropis secondin importanceafter maize
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sorghum, grain sorghum, sweet sorghum and fiber sorghum

A The bicolor sorghums (sweet and fiber sorghum) are annual or-tont
perennial crops, with stems culms up to 4 m or higher.

+ \ Fibersorghum is a C4 plant, with
" highphotosyntheticcapacity
highbiomassefficiency

relativelylow demand in irrigation and
fertilization

easilyadapted in different kinds of soils
and various climaticonditions

toleranceto drought

relativelyshort growing period120-140
days) andsuitability for double cropping
and rotationsystems
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A Kenafis a plant natlve to troplcal cllmate reglons orlglnatlng most I|kely In
South Asia. It has been cultivated probably as early as 4000/A3(cem
A Togetherwith cotton, it is the most widely cultivated fiber plant that is
currently grown in China and India and in smaller areas in Malaysia,
Thailand, Vietnam, Indonesietc. In Chindghe mean cultivated area was
150,000 to 400,000 heompared to 900,000a in 1985. Howevekenaf
production has been declining in the last years due to the strong
competition by synthetic materlals
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Although kenaf is adapted to a Iarge varlety of cllmatlc condltlons it requwes
mean day temperatures above 20°C
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Q' A Kenaf(Hibiscusannabinus
L.) is a shortlay annual
herbaceous plant that is
grown mainly for the soft
bastfiber in itsstems.

Thegenus of Hibiscus
Includes over 200 annual
and perenniakpecies.
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A Breeders have produced many varieties with different morphological
characteristics and response to soil and climate conditions, as well as in the
guality and yield of the fiber which they produce.

A According to their reaction to flowerinégienafvarieties are divided in early
and the latematurity varieties. Early maturityenafvarieties are less
productive than the late maturitkenafvarieties due to the fact that they
have a shorter vegetative phase.
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r sorghum Kenaf

Sowing date April ¢mid May April - July
™15 C

Sowing equipment grain drills in rows grain drills in rows

Weed control Before and after sowing Before and after sowing

Sowing density In rows 70- 100 cmapart In rows 50- 70 mapart

(150,000¢ 500,000 plants/ha

Irrigation (mm) 300-700 500-700

Fertilization(kg/ha) N:30-50 N: 200230

Flowering date September July(early) September(late)

Harvest date SeptemberNovember November- January

Plant height 3.5¢4.0m 3.5¢4.0m

Freshyields (t/ha) 70-120 70-100

Dry matter yields(t/ha) 20-40 8-24

Moisture content ~73% 40- 60




A Harvesting of the entire green crop is well-suited to mechanical
harvesting

A Theharvestedmaterial could be harvestedand threshedin one stageor
couldbe stokedand left in field to dry for 10¢14 days,andthen threshed

A Wholestalk sugarcaneharvestersand billet sugarcanenharvestersaswell
asconventionaforageharvestershavebeensuccessfullyised

Whole stalk harvester Conventional forage harvester



