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Summary

The aim of this PhD thesis is the exploitation of the olive sector residues as a feedstock for bioenergy
and added-value products. Olive sector residues consist of mainly agricultural residues such as olive
tree prunings (OTP), olive leaves and agro-industrial residues such as olive pomace and vegetation
water. The PhD focuses mainly on the valorization pathways of OTP as it is the most unexploited
biomass resource from the above. The untapped potential of such agricultural residue is evident from
the fact that, only in Greece, annually more than 2 Million dry tons of OTP are either burned in open
fires or mulched onto soil. The former damages unconditionally the environment, whereas the latter
possess risks of transmitting plant diseases through the soil. The aim of the thesis was to address the



whole value chain, starting from the field and the harvesting of such agricultural residue, through its
haulage and storage, up to its pretreatment into hog fuel or pellets and finally its validation via its
conversion into bioenergy or other added value products e.g. particleboards, thus offering a holistic
view of OTP valorization.

The thesis commences with a thorough assessment of biomass availability from the olive sector in
Greece. Protocols were developed in order to conduct initial on-field measurements of OTP. The
measurements were performed at various geographical locations and involving different olive tree
varieties in order to provide a robust foundation for estimating the national OTP potential. Building
upon this data, the research supported the development of a G1S-based tool that empowered users to
estimate the OTP potential within their desired sourcing radius. This tool facilitates informed
decision-making regarding OTP utilization in specific regions. Through field measurements and the
development of a GIS tool, the study estimates the available OTP to be around 2 dry Mt annually.
This substantial biomass resource, primarily treated as waste through open-field burning, presents a
significant opportunity for bioenergy production and the development of a circular economy in the
olive sector. The research emphasizes the importance of accurate biomass assessment to guide
efficient harvesting and logistics strategies.

Continuously, the thesis delves into the logistics of harvesting and transporting OTP. It details a two-
year mechanized harvesting campaign in central Greece. In total, for both years, the harvesting
campaign lasted for 20 days where around 81 ha of olive groves were harvested, that amounted to 252
dry tonnes of harvested prunings. The aim was to evaluate an agricultural residue mobilization value
chain in terms of performance, economics and fuel analyses of the harvested OTP. Via detailed
monitoring, the present thesis compares the harvesting demonstration results for both years. In brief,
the average material capacity increased from 2.2 dry t/h (first year) to 2.4 dry t/h (second year),
whereas the corresponding harvesting and haulage costs of these harvesting campaigns were
calculated at 62.3 €/t (dry basis) and 63.7 €/t (dry basis), with an estimated commercial operation cost
at 46.0 €/t (dry basis). The study results that mechanized harvesting of OTP is economically feasible
and environmentally friendly, especially when strategically planned and optimized.

Moreover, the research further examines the impact of storage of OTP hog fuel on the solid biofuel
itself. Through the thesis, the monitoring of feedstock losses during a five-month storage period was
performed, by comparing two storage solutions: i) uncovered, open-air storage and ii) fleece-covered
open-air storage. For this task, two identical conical piles of harvested OTP were built and monitored
for calculating the changes in dry matter and energy value of the stored material over time. One pile
was left uncovered, while the other was covered with a breathable fleece. For each pile, net bags were
used in order to obtain samples for analysis. Overall, the covered pile showed improved storage
performance than the uncovered pile, with the latter one getting more influenced by weather
conditions. The covered pile presented i) lower dry matter losses after five months of storage with an
average value of 1.1% compared to 4.6% of the uncovered pile; ii) stable moisture content throughout
the storage period at around 10%, compared to the fluctuating moisture content of the uncovered pile
from 11% to 24%; and finally, iii) recoverable energy gain with an average pile value of 12.1%
compared to recoverable energy loss of 5.1% in the uncovered pile after the storage period. The
results demonstrate that covering piles with fleece significantly reduces dry matter losses and
preserves fuel quality, offering a cost-effective storage solution for OTP-based value chains.

After having secured the supply of OTP, the current thesis investigates the conversion of OTP into
solid biofules such as pellets and their validation at commercial applications. At first the pelletization
process is described in detail. The production cost of pellets amount to 80 €/t, whereas the energy
consumptions to produce one dry ton of OTP pellet amount to 1,340 kWh primary energy. Then the



fuel properties of OTP pellets and hog fuel are analyzed, revealing their potential as industrial solid
biofuels. In general, OTP fuels have a good energy content but differ to forest biomass in terms of
higher ash content (at 5.5% (dry basis)). Thus, this type of biomass requires boilers with higher
requirements in the systems dedicated to ash removal and mainly, based on fuel properties, addresses
the industrial fuel market. Continuously, the research validated the use of OTP fuels in commercial
boilers, comparing their performance and emissions to conventional fuels such as sunflower husk
pellets and exhausted olive cake. More specifically, OTP pellets were validated at a 1.2 MWth
biomass boiler of a greenhouse, on a 0.5 MWth biomass boiler of an olive mill and finally, at a 1
MWe biomass gasifier in operating conditions. In all three tests, the efficiency of the conversion
technology was calculated along with the performance of emissions tests. The performance of the
OTP fuels was compared with the reference fuels used at these industries. For example, in the first
case, OTP pellets slightly decreased the boiler’s efficiency by 3.5 percentage points compared to the
reference fuel. The loss of efficiency was mostly related to the increased energy density of the OTP
pellets compared to the sunflower pellets (24.8% higher). The higher energy density led to the
decrease of the feeding rate by the boiler operator. However, the setting of the boiler was not
optimum, thus higher losses were observed (high flue gas temperature). Apart from the slightly
decreased efficiency, the emissions for OTP pellets were lower for CO, NO, and CO,. On the other
hand, OGC emissions were much higher with OTP pellets compared to SH pellets. With both fuels,
the boiler emissions were within the MCPD limits for NO, and SO, emissions. However, dust
emissions were high for both fuels. Overall, the results of the emission measurement campaigns
highlighted the importance of choosing a modern combustion system, compatible with this type of
biofuels that has all the necessary automations that will ensure a high efficiency and low emissions
(e.g. automated control with lamda sensors, cyclone/ESP) and ease of use (automatic ash extraction).
Adding to that, the fuel properties of the olive tree prunings are similar and, in some cases, even better
than other industrial fuels.

The thesis further evaluates the economic feasibility of different olive tree pruning exploitation
concepts, including the establishment of Integrated Biomass Logistic Centers (IBLCs), by meaning
new business activities that could be implemented by agro-industries of the sector. Such concepts
include: i) harvesting and selling OTP hog fuel in local industrial consumers; ii) producing OTP
pellets and selling to the market; and iii) generating electricity from OTP in a power plant and selling
it to the grid. A detailed cost analysis and discounted cash flow analysis were performed for each
concept. The results indicate that the power plant concept, with guaranteed demand and fixed tariffs
for electricity, is the most economically viable option, offering a sustainable and profitable way to
valorize OTP.

Apart from bioenergy, the current thesis investigates the feasibility of producing particleboards from
OTP, partially substituting conventional wood. The study evaluates the mechanical and physical
properties of the produced particleboards, comparing them to commercial wood-based panels.
More specifically, the mechanical properties of the panels were reduced by increasing the content of
OTP. On the other hand, particleboard properties such as the formaldehyde emissions of the boards,
along with the thickness swelling were reduced by increasing the substitution level, which makes the
panels safer in terms of indoor pollution and human health and more consumer friendly, and attractive
for the market. The results demonstrate that OTP can replace up to 40% of wood in particleboard
production without compromising quality, offering a sustainable alternative and addressing timber
shortages.



Further to the pilot production of particleboards, the current thesis explores the valorization of olive
sector residues, such as olive mill wastewater (OMW), olive leaves, exhausted olive cake and two-
phase/ three-phase pomace into added-value products like phenols. The research investigates the
extraction and identification of phenols from the above-mentioned feedstock performed at
laboratory tests in WFBR (Wageningen Food & Biobased Research, the Netherlands). The extracted
phenols were investigated for their potential applications in cosmetics, pharmaceuticals, and
nutraceuticals. The study investigates various extraction methods and solvents, emphasizing the
importance of selecting appropriate techniques for maximizing phenol recovery and quality and
discusses identified barriers and supportive policies for their commercialization.

The final chapter summarizes the main conclusions of the thesis highlighting the potential of an
agricultural residue, such as OTP, as a valuable resource for bioenergy and added-value products.
The research emphasizes on the importance of efficient harvesting, storage, and processing
techniques to maximize the benefits of OTP utilization. In this light, the current thesis researches the
whole OTP valorization value chain by also providing key-information and ready-to-implement
solutions for addressing unexploited biomass resources such as OTP. The study also identifies areas
for future research, such as fuel mixtures of OTP with other unexploited biomass feedstock,
exploitation of OTP with alternative biomass conversion technologies along with the integration of
carbon capture and storage technologies and/or biochar production, and production of other
biochemicals (5-HMF, furfural, tetrahydrofuran) from OTP. By addressing these aspects, the research
contributes to the advancement of a circular economy and sustainable development in the olive
sector, with the aim of exploiting all the residues of the sector towards bioenergy and added-value
products production.



Zovoyn

JTox0¢ autng NG SLdakTopikng Statplpng sival n alomoinon Twv UTOAELUUATWY TOU KAASOU TNG
€AMAC WG MPWTN UAN yla thv mapaywyn BLOEVEPYELAG KOl TPOIOVTWY TipooTiBépuevng atiag. Ta
UTIOAELHHOTA TOU KAGSOU TNG €ALAG AmOTEAOUVTOL KUPLWG Ao aypPOTIKA UTIOAE(pUOTA, OMWC Ta
kKAadépata ehdg (OTP), ta ¢UAQ €AlAg, KoL amd aypoTOBLOUNXAVIKA UTOAElppaTa, ONMWG O
Sipaokog/tpidhaoctkog  elatomupAvag Kot o kotoiyapog. H mapoloa Sibaktopikry Sotptfn
ETUKEVTPWVETAL KUpLlw ot 0doU¢ aflomoinong tou OTP, kabwg amoteAel Tov o avaglonointo
nopo Blopalag amno ta mapanavw. H avaélomointn Suvatdtnta autol ToU aypOTIKOU UTOAE(UUOTOG
elval epdavig and to yeyovog OtL, povo otnv EAAGSa, €TNolwg EPLOCOTEPOL A0 2 EKATOUUUPLAL
Enpol tovol OTP elte kalyovtal og avolyTEG GWTLEG eite Tepayilovtal kal evanoBétovtal oto £5adoc.
To mpwto kataotpedel aveEéAeykta To mepBarlov, evw To SeUTEPO eVvEXEL KIVvOUVOUG PeTAdoONG
duTIKWV aoBevelwy pHEow Tou £6ddouc. ITOXOG TNG SLATPLPNG NTAV VA AVTLLETWITLOEL OAOKANPN TNV
aAuoida aglag, EekvwvTtag amo Tov aypo Kal T CUYKOULSN TwV aypPOTLKWY UTIOAELUUATWY, LECW TNG
peTadopdg Kol anobrKkeuong Toug, LEXPL TNV Mpoenetepyaoia Toug oe xUdnv kavoLluo N pellets kot
TENOG TNV EMKUPWON TOUC HMECW TNG METATPOMNG TOUG ot Ploevépyela N GAAa Tpoiovia
TMPooTIOEEVN G aflag, TL.Y. LopLOcaViSES, TpoodhEpovTag £TOL ila OALOTLKN avAdAuaon Tng aglomoinong
tou OTP.

H Slatppn ekwva pe pia dte€odikn aflohdynon tng Stabeoipotntag Plopdalag anod tov KAGdo tng
gAlag otnv EAAGSa. Avamtuxbnkav mpwTtokoAAa yla th Ste€aywyr apxlkwyv petprnoswyv nediou Tou
OTP. OL petproelg mpayuatomnolnnkav os Sladpopeg yewypadkég tonobeoieg katl mepthaufavav
SLapopETIKEC TIOLKIALEG EALAG, TIPOKELUEVOU VA TIOPACKOUV UL LoXUpn PAch yla TV €KTLUNCN TOu
€6vikoUu Suvapkol OTP. Me Bdaon autd ta SeSopéva, n €peuva UTMOOTHPLEE TNV AVATITUEN €VOG
epyoleiou GIS, To omolo EMLTPEMEL OTOUC XPNOTEG VA EKTLUAOOUV TOo Suvauiko OTP evtog tng
emBupnTn ¢ aktivag cuAoync. Auto to epyaleio SteukoAUveL TN ANPN TEKUNPLWHEVWY amodATEWY
OXETIKA PE TN Xpnon tou OTP o0t OUYKEKPLUEVEC TEPLOXEC. MEow MeTpnoswv meblou Kal tng
avamntuéng tou GIS gpyaleiou, N peA€tn ekTipd OTL to Stabéotpo OTP elval yupw otoug 2 Enpolg Mt
£TNOLWG. AUTOG 0 CNUAVTLKOG TLOPOG Blopalag, o onolog avTlpeTwtiletol KUplwg we anoBANTo HEow
™N¢ KaUOoNG 0 aVoLXTO MeSio, AMOTEAEL ONUAVTLKH EUKALPLO YL TNV TTOpaywyr BLOEVEPYELAG KAl TV
OVAmTUEN pLaG KUKALKAG olkovouiag otov kKAado tng ehtdg. H mapouoa dlatplpn tovilel Tn onuacia
™¢ akplBouc extipnong tng Plopalog yia tov KABOoPLOPO OIMOTEAECUATIKWY OTPOTNYLKWV
OUYKOULONC Kal Slayelplong.

Itn ouvéxela, n SwotplP epuPabuvel otn Slaxeiplon tTNg CUYKOULONG Kal TNG HeTadOopAC Twv
kKhadepatwv eAdg (OTP). NMepypadel AsmTopepwC Mo OLETH EKOTPATELX  LNXOVOTIOLNUEVNG
oUA\oYNC oTtnV Kevtptkr EAAGSO. uvoAikd, kot yia ta 8Uo £€tn, n ekotpateia culhoyng Stipkeoe 20
NUEPEG, Omou cUAEXOnoav mepimou 81 ektdpla eAALWVWY, TIOU avilotolyoloav o 252 &npoug
TOVOUG UToAslppatwy OTP. Itdxog Atav va avartuxBel kat va aflohoynbeil pla alvoida atiag
KLVNTOTOINONG aypOTIKWY UTIOAELUUATWY WC TIPOG TNV amodoar, Ta OLKOVOULKA KOl TG avOAUOELS
Kavaoipou Tou OTP mou cuAAéyetal. Méow Aemtopepols mapakoAolBnong, n mapovoa datpLpn
OUYKPLVEL TOL QIMOTEAECUOTA TNG UNXAVOTOLNHUEVNC GUAAOYAG Kot yla Tta Vo €tn. Ev cuvtopia, n
péon anoddoon TG UNXavomoLnpevng cuAoyng avénbnke amo 2,2 Enpouc tovoucg/wpa (Tpwto £tog)
oe 2,4 &npouc tévouc/wpa (6eVTEPO £T0G), EVW TO OVTLOTOLXO KOOTOC GUYKOWLOAG Kal PETadOpAC
umoloyliotnke oe 62,3 €/t (Enpa Baon) kat 63,7 €/t (Enpa Baon), HE EKTILWUEVO KOOTOG EUTIOPLKAC
Aettoupylog ta 46,0 €/t (Enpd Baon). H pehétn Samotwvel OtTL N unxovormolnuévn culoyn sival



OlKOVOULKA edIKT Kat LMK Tipo¢ To TepLBAAAov, €l8lkA Otav oxedlaletal OTPATNYLKA Kol
BeAtiotonoleital ava mepimtwon Kot epLoxr) cUAAOYNG.

ErumAov, n StatpPn e€etdlel mepALTEPW TOV QVTIKTUTIO TNG amoBrkeuong tou OTP (tepaylopévn
popdn) otic BLoTnTEG TOu 18Lou otepeol Blokauaipou. Méow TNG SLOTPLRAC, TPAYyUATONOLBNKE N
mapakoAolBnon twv anwAewwv &npng UANG Kot Tn OLAPKELX MLOG TIEVIAUNVNG TEPLOSOU
amoBrkeuong, cuykpivovtag SUo TpOmMoug anobnkeuaong: i) akAAUTITN amoBnKEUON GE AVOLXTO XWPO
KoL ii) omoBrkeuon o©f aQvolXTO XWPO KOAUUUEVN He avamvéovta poucapd (fleece).
Kataokevdaotnkav kot mopakoloubndnkav dUo mavopolotunol Kwvikol cwpol amd OTP yia Tov
UTIOAOYLOMO TwV HeTaBoAwv otnv €npr UAN KoL TNV evepyelakn afla Tou amodnkeuévou UALKOU UE
™V Tapodo Tou xpovou. O évag owpog adeBnke akAAUTTOC, evw 0 AAAOG KaAUGDONnKke pe €va
avamnvéovta poucapd. Ma kdBe ocwpod, xpnolpomowbnkav cdkol yia tn ANYn Selypdtwv yla
avaluon kaBoAn T Oldpkela amoBrikeuong. ZUVOALKA, O KOAUMUEVOG OwpOC TOpouciace
BeAtlwpévn amddoon amobrikeuong aAmod Tov AKAAUTTO owpd, O OmnMolog EMNPEAOTNKE TOAU
TIEPLOCOTEPO QMO TI( KOLPLKEG ouvbnkes. O KAAUUUEVOG owpog Tapouciace i) yapnAotepeg
anwAeLeg ENPAG UANG LETA Ao TIEVTE HAVEG amoBnkeuong e péon tun 1,1 % oe ovykplon pe 4,6 %
TOU aKAAUTITOU oWwpoU, ii) otabepn MepLeKTIKOTNTA O uypacia kab' 6An Tn SLApKELA TN TIEPLOSOU
anoBnkeuong mepimou oto 10 %, oe oUYKPLON LE TNV KUMOLVOUEVN TIEPLEKTIKOTNTO OE Uypacia Tou
OKAAUTITOU owpoU amod 11 % £wg 24 % Kot TEAOC, iii) AVOKTWEVO EVEPYELAKO KEPSOG PE MEON TLUA
owpou 12,1 % oe cUYKpPLON ME TNV anwAela evépyelag 5,1 % otov akAAUTTO cwpo, LETA Thv Ttepiodo
anobnkevong. Ta anoteAéopata Ssiyvouv otL n kaAudn Twv cwpwv He fleece pelwvel oNUAVTIKA TLG
anwAeleg €npdg UANG kol dlotnpel TV TOLOTNTA TOU KAUGIHOU, TIPOCGhEPOVTAG UL OLKOVOULKA
anodotikr Abon amnobrikeuong yla TG aAuoideg aglag mou Baocilovtal oe umoAsippata KAaSEPATOg
ghac (OTP).

Adou e€aodaliotnke n mpounbeta OTP, n mapovoa datplpn Siepeuvad tn petatpont tou OTP ot
oteped Plokavolpa, onwe ta pellets, kol tnv €mKUPWON TOUC O EUMOPLKEC/ PBLOUNXAVIKEC
edbapuoyéc. Apxika, meplypadetal Aemrtopepws n Swadikaocia mapaywyng pellets. To koéotog
napaywyng Twv pellets avépyetal oe 80 €/t, evw N KATAVAAWGN EVEPYELAG VLA TNV TTAPAYWYI] EVOG
EnpolL tovou pellet and OTP avépyetal oe 1.340 kWh mpwtoyevolg evépyelag. ITn OUVEXELQ,
ovalvovtal oL L8loTNTeG Twv Kauolpwv Twv pellets kot tou hog fuel (x0énv) amd OTP,
OMOKAAUTITOVTAG TLG SUVATOTNTEG TOUC WG PBLOPNXAVIKA OTEPEA BLOKAUGCLUA. € YEVIKEG YPOAUUES, T
KoUolua omd UTIOAsippaTa KAQSEUOTOG €MAC €XOUV KOAN EVEPYELAKN TIEPLEKTIKOTNTA, OANG
Sladépouv amo tn Sdaowkn Bopdla we mpog thv uPnAdTEPN TIEPLEKTIKOTNTA Ot TEédpa, n omola
avépyetal o 5,5% (Enpr Baon). Etol, autdg o tumog PBlopdlog anottel AEBnteg pe uPnAotepeg
OMALTACELG OTO CUCTAMATA TIOU TPoopilovtal yla TV amoudkpuven the Tédpag Kal, Kupiwg, Ue
Baon TLg LBLOTNTEC TOU KOUGIOoU, ammeuBUVETAL OTNV ayopd BLOUNXOVIKWY KOUGCLUWV.

YTn ouvéxela, n dlatplpn emklpwaoe tn xprion OTP oe Blopnyxovikolg AEBNTEC, ouykplvovTag thv
oanddoon Kol TIC EKTIOUTIEC TOUC UE CUMPATIKA Kavolpa, onwe pellets anmd ¢Aotd nAiavBou kot
nupnvoguro. Mo cuykekpluéva, ta pellets OTP Sokipdotnkav os €vav AéBnta Blopdlag 1,2 MWth
£vO¢ Beppoknmiou, os évav Aéfnta Blopdlag 0,5 MWth evog shalotpiBeiou kat télog, os £vav
ogplorotnt PBlopdlac 1 MWe os cuvOnkeg Asttoupyiag. Kal oTig TPelg SoKIUES, UTtoAOYIioTNKE N
andédoon NG Kavoncg/ asplomoinong, evw HETPLONKAV KoL OL EKTMOUMEG KOl CUYKPiONKav pe ta
Kovolua avoadopds mou Xpnolpomolouvtal ot ev AOyw Blopnxavieg. Mo ouykekpLUEva, otV
npwtn Tepintwon, ta pellets OTP peiwoav eAadpwg tnv anoddoaon tou Aéfnta katd 3,5 mocooTtilaisg



MOVASEC o€ CUYKPLON HE TO Kauolpo avadopds. H anwAsia amodoong oxetiletal Kuplwg Pe TNV
auénuévn evepyelakn mukvotnta twv pellets OTP oe oUykplon pe ta pellets nAiavBou (24,8%
vPnAotepn). H upnAdtepn evepyelakn mukvotnta odnynos otn peiwaon tou puBuou tpododooiog
amo Tov Xelplotr) tou AéPnta. Qotoco, n pubuion tou AEBnta Sev ATav n PBEATLOTN, ETMOUEVWCG
napatnendnkav peyaAltepeg amwAeleg (vPnAn Bepuokpaocia koauoagpiwv). EKTO¢ amd tnv
ghadpwc pelwpévn amodoaorn, ot ekmopnég CO, NO, kal CO, ntav xaunAotepeg yia ta pellets OTP.
AVTIOETWG, Ol EKTTOUMEC agplou opyavikool avBpaka (OGC) ntav moAl uPnAdtepeg pe to pellets
OTP ot oUykplon pe ta pellets nAlavBou. Kal pe ta SU0 KAUOLUQ, OL EKTTOUTIEG TOU AEBNTA ATV
EVTOG TwV oplwv MCPD yia tig ekmopnég NO, kat SO,. Qotoc0, oL EKTTOUNEG OKOVNG ATV UPNAEG Kol
yla tTa 600 KOUOLUA. ZUVOALKQ, TO OMOTEAECUATO TWV HUETPHOEWYV TWV EKTIOUMWY OVESELEQV TN
onpaoia tng e€mAoyng €vog oUYXPOVOU OUOTHHATOC KAUoNG, oupBatol pe autév Tov TUTIO
Blrokavaoipwy, mou dLabétel GAOUG TOUC ATOPAITNTOUG AUTOMATLONOUG TIou Ba e€aodaiilouv uPnAn
anddoon Kot XOUNAEG EKTTIOUTEG (TT.X. QLUTOLLOTOTIOLNEVOG EAEYXOG LE aLoBNnTApeG AAuda, KUKAWVAC,
ESP o¢iAtpa) kal gukoAia otn xprion (autopatn efaywyn tédbpag). EmutAéov, oL LELOTNTEC TwV
Kouolpwy amd ta uroAsippata KAASERATOG EALAG Elval TTIOPOUOLEG KaL, OE OPLOHUEVEC TIEPLITTWOELG,
OKOUN Kol KAAUTEPEC Ao GAAQ BLOUNXOVIKA KOUGLUOL.

H OSwatpfry afloloyel mepaltépw TNV  OLKOVOMIKN  OKOTUMOTNTA  SladOopeTIkKWY  oevapiwv
EKUETAAAEUONG TWV UTOAELUUATWY KAASEUOTOG €ALAC, oupmepAapPBavopévng NG dnuloupylag
OhokAnpwpevwy Kévtpwv Edodlaotikng Blopalag (IBLCs), e TNV Evvola TWV VEWV ETILXELPNUOTIKWY
Spaoctnplotitwy 1ou Ba pnopoloav va epaprooTolv amod aypotoflopnxavieg Tou kKAadou. Tétola
oevapla meplthappavouy: i) tn cuykoudn kot mwAnon hog fuel (x0énv kavowwo) amd OTP oe
TOTILKOUG BlopnXavikoUg KATavaAwTEg, ii) Tnv mapaywyn pellets and OTP kol mwAnon otnv ayopd
Kot iii) TNV mapaywyn NAEKTPIKAG evépyelag amd OTP oe povAda Tapaywyns eVEPYELAG KAl TNV
nwAnon tng oto diktuo. MNa kABe oevdplo TpayHATOTONONKE AEMTOUEPHG aVAAUON KOOTOUG Kall
oavaluon Tapelakwy powv. Ta amotedéopata Seiyvouv OTL TO OEVAPLO TNG HOVASAG TOpAYWYNG
EVEPYELAG, LUE EYYUNUEVN IATNON Kal otabepr T TIWANCNC YL TNV NAEKTPLKA EVEPYELQ, glval n
OLKOVOULKA PBlwotpn emhoyr, mpoodépovtag évav Blwolgo kal kepdodopo TPOMO yla TV
aélomoinon tou OTP.

Ektoc amo tn Ploevépyela, n mapovca Siatplpr] Slepsuva kol T SuvatdTNTA TIOPAYWYNS
poplocavidwy amo umoAsippata KAASEUOTOG EALAG, UTIOKABLOTWVTAG £V UEPEL TO CUMPBATIKO EVAO. H
MEAETN afloAoyel TIC HNXOVIKEG KoL GUOLKEC LOLOTNTEG TWV TAPAYOUEVWY HOPLOCAVISWY,
OUYKPLVOVTAG TEC HE TIG EUTIOPLKEG HOopLOCOVISEG. OL UNXAVLKEG LELOTNTEG TWV TAVEA HeElwONnKav Ue
™V avénon tou emunédou unokatdotaong pe OTP. AvtBETwC, oL LBLOTNTEG TwV poplocavidwy, Onwg
oL ekmouMEC PpopuaAdeliong twv cavidwy, pall pe To maxog SLOYKWoNG, LELWVOVTOL e TNV avénon
TOU €eMUMESOU UTIOKATAOTOONG, YEYOVOG Tou KoBlotd ta maveh acdohéotepa o6cov adopd Th
pUTIAVON E0WTEPLKWY XWPWV Kal TNV avOpwrivn uyelo Kol To GLALKE TIPOC TOV KATOVOAWTH Kol
EAKUOTIKA yla TNV ayopd. Ta amoteAéopata Seixvouv OTL TA UTOAELUPOTA KAASEUATOG €ALAC
MImopoUV va avTLKOTAOTHo0UV £wg Kol To 40% Tou EUAoU oTnv Tapaywyr] Hoplocavidwy xwplg va
SlakuBeletal n moldtnTa, MpoodEpovtag pio Blwaotpn evarlaktiki AVon Kot avTeTwrti{ovtag thv
ENewdn Euleiac.

EmutAéov tN¢ TAOTIKAG TTopaywyng poplooavibwy, n mapovaoa Siatplpn Siepeuvd tnv aflomoinon
TWV UTIOAELPUATWY Tou KAASOU TNG eAldg, Omwe to AVpato Twy glatotpifeiwv (OMW), ta dpUuAMa
e\Ldg, o mupnvoEudo kat to Sipaotkd/tpLdaotkd elalomuprva os polovta mpootBépevng aflag
omw¢ ot davoAeg. H £peuva Slepeuva tnv ekyUALON Kal TOV TPOoSLOPLOUO TwV GALVOAWV ATO TLG
npoavadepbeioeg MpwTeg UAEG TIOU TipaypatonoBnkav o epyaoctnplakég Sokipéc oto WFBR



(Wageningen Food & Biobased Research, OANavéia). Ot e€ayoueveg patvoreg SlepeuvnOnkav yla tig
TBaVEG epapUOYEC TOUC 08 KOAAUVTLKA, PpapUaKEUTIKA Kal Slatpodika mpoidvta. H peA€tn avalvet
Sladopec pebodoug ekyUALoNg kal SLaAUTeg, Tovilovtag tn onuacia tng emthoyng KataAAnAwv
TEXVIKWV Yyl TN HEYLOTOMOLNGN TNG avAKINOoNG Kal tTng molotntag tg ¢GoawvoAng, kabwg Kot
ovaSEIKVUEL TO  EUMOSLO KOl TIC OTMOITOUUEVEG UTIOOTNPLKTLKEG TIOAITIKEG yla TNV
EUITOPEV LOTOTIOLNGT) TOUC.

To tehevtaio kedpdAalo cuvoPilel to KUPLO CUUMEPACUATA TNG SLATPLBAC, EmMlonuaivovtag TIg
Suvatotnteg evog aypotikoU UToAsippatog onweg to OTP w¢ MOAUTIHOU TOPOU yLa BLOEVEPYELA KOl
npoiovta mpootiBéuevng aflag. H épesuva bivel €udaon otn oNUACIO TWV QANMOTEAECLOTLKWV
TEXVLKWV OUAAOYNG, amobrkeuong kal enefepyaociag yla tn Heylotonoinon twv odpsAwv amd
xpnon tou OTP. Ymo autd to mpiopa, n mapouca Slatplpry epsuvd oAOkAnpn tnv oAucida
aglomnoinong tou OTP mapéxovtag eniong Paolkég MANpodopieg Kat ETOLUEG TPOG edpappoyr) AUOELG
Tou adopouv avaglonointouc nopoug Blopalag onwe to OTP. H peAétn mpoodlopilel emiong Topel
yla HEAAOVTIKN €peuva, OMwG Helypata Kauolpwv OTP pe AAAeg avoaflomointeg MPWTEG UAEG
Bopalag, evoANOKTIKEG Ttexvoloyleg petatpomn OTP pall UE TNV EVOWUATWON TEXVOAOYLWV
Séopeuoncg katl amoBrikevong dvBpaka n/kat mapaywyrn biochar (BlosfavOpdkwpa), Kabwg kot
napaywyn OAwv Bloxnukwv (5-HMF, doupdoupdhin, tetpaidpodoupdvio) amd to OTP.
E¢etalovtag aUTEC TIC TITUXEG, N £peuva CUUPBAMEL otV TPO0SO HLOG KUKALKAG OLKOVOULaG Kot
Buwotung avamtuéng otov KAAS0 tng eALdg, pe otdxo TV aflomoinon OAWV TwV UTIOAELUUATWY TOU
KAGSou yLa mapaywyn BLoevEpyeLag KoL TIPooTIBEUeVN G atiog mpoidvta.



