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BareHiHreHCbKMN yHiBEpCUTET
| JOCNIAHUN LEHTp

OcHoBWU:

® BareHiHreHCbKuMin yHiBepcuTteT

e DLO - CneuianizoBaHi gocnigHUUbKI IHCTUTYTHU
LLlopiyHnmn 6roaxeT 650 MnH €Bpo
Bnnsbko 6500 cniBpobiTHUKIB
9500 BSc/MSc; 1200 PhD (>100 kpain)
Po3BMHYTa MiXXKHapoaHa Mepexa
[[onnaHACbKa NpoAOoBOJSibYa
AO/INHa

...aocnioumu nomeHuyian npupoou,
w06 nokpawumu sikicmb Xummsi...
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bioekoHOMIKa

PROGRAM

Biorefinery is the sustainable processing of biomass
Into a spectrum of marketable products and energy

PRODUCE BIOMASS CONVERT BIOMASS PRODUCE BIO-BASED PRODUCTS

Sustainable available

~ Specialty
(parts) of crops/plants _ %% chemicals
. . i .:‘,“ :‘;._g
Biochemical conversion t&: :?
Algae . | Food & feed
|

(Base)chemicals
Wes~ & materials Waste

Fuels *

Power

Primary residuals
(road grass, wood
trimmings,

Tertiary residuals
(animal fat, dung,
GFT)




[lopaHa BapTICTb-

Hu3bKi 06csaru Bucoka BapTIiCTb

dapmaueBTUKa |
KOCMeTuKa

Dxa | KopMu

w e

XiMIYHI peYOBUHMU |
MnanumBo

EHepria | nanmeo

Bucokuun obcar Hu3bka BapTiCTb
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M2. lNMNapk BogopocTen

BpobHMUTBO 0Nl i eKCrnepnMmeHTasbHUM O4YNCHUIA 3aBOoj
nnga 6ionanuBa 3 OMera -3, nanmMBa, XiMikaTiB 3
MIKpOBOAOPOCTEN Y BareHiHreHi
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TpaBa

Ceia Tpasa

BosnokHa 30 % 100

Oniro-caxapuan 3% 1500

Ninigun3 % 2000

(K OpraHiuHi Kucnotv 5% 2000
‘BOAa
80-90% = i
LrZ MpoteiH /
./- AMiHOKMCNOTH
MoHocaxapugu/gucaxapmgmn 150 20 % 1000
Minepann 10 % 500-1000
Cyxa Nonicaxapuam 15 % 1500

peyoBvHa
10-20%
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By prof. Johan Sanders
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[Tlepepobka TpaBu

TpaBa (BupoLLYyBaHHs, 30ip, foricTuka)

\

/ IHwa Bonora 6iomaca

\4

CokoBuTa dpakLiig

BiagHOBNEHHA
npoTeiHiB

BonokHa Noganblua
nepepobka nepepobka
PeakTop/
Hangxecrtep

BorokHa, A s e TR MpoTeiHu, kopmu,
nanip, aMIHOKUCIOTH,
i3onauig. .. XiMiYHI pe4OBUHM

-EHepreTnyHi - [a3 ansa onaneHHs/ - XiMiYHi pe4oBUHM,
nenetu . TpaHCcnopT = ~ biopanuea. -
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Bia conoMn A0 bepMeHTYr4UYnX LUYKPIB,
NITHIH  pssssas

i e e ¥ Yt Ve B B B ,‘
- “'-

/ \ EKCTp
[MweHn

YyHa NonepeaHs obpobKa

EH3MMHUM

rigponis

COJ/I0OMa
NG

EH3UMHMI rigponi3
] ] KoHBepcia rntokaHa i KcunaHa B Pe PMEHTA |_|I|;|
EpeKkTUBHICTb ppaKLiOHYBaAHHA MOHOMEPHI LlyKpM 3 iHribiTopamm
= [enirHipikauia o70 - 80% dbepmeHTauii
= ToOKpaLlLeHHA eH3MMHOrO PO3Knay
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[ToTpedbun y biomaciy €C 27 > 600 M toH oo 2020

Mo6iyHi
npoAaykTu i |BupoweHe y
Bcboro Bigxoau €C ImnopT
ETaHon ByrneBoau 1le noKosniHHSA 17.73 1.77 10.46 5.50
Llykpu 3 nirHouenonosu
2€ NOKOsiHHA 1.55 0.85 0.39 0.31
XKunpwm 29.49 1.47 19.17 8.85
bioras cybcTpart: rHin,
KynbTypun, NOGIYHiI
bioras NPOAYKTU 125.94 88.16 36.52 1.26
TBepai pevyoBMHU Ans
TepMaribHOI KOHBepPCil:
JNlirHouenrono3sa TUpCa + nenetun 469.76 258.37 117.44 93.95
YopHun nyr 11.26 11.26 0.00 0.00
—_— ] e
NoBHa noTtpeba y 6iomaci <655.74 361.89 183.98 (109.87
n —

NB. lNoTpedbn xiMi4HOT NPOMUCNOBOCTI HE BpaxoBaHi

ImnopT (cTanol) biomacn HeobxigHUN!

Ref: Elbersen et al., 2011




BukopucTtaHH4 noTeHuiany 6iomacu

KTon biomass available
all_cereals_2020_medium

o I-IOTeH L"ian 10000000 - 12 018844

14 018845 - 46 275112
:] 46 275413 - 76 769880

6iOMaCM € ,D,Y)Ke 7] 76 769881 - 119 671402

[ 19671403 - 162 805388

Ben M KM M - 162805389 - 212 369432

B 212 369433 - 264 727904
B 25+ 727905 - 360 893025

® BUKOPUCTAHHSA - e
HOTeHLl,iaﬂy — EE{:::L‘:;::&:;
HeaOoOLUIHEHUN
acrekT bio-
OpPIEHTOBAHOI

eKOHOMIKU
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YKpaiHa Ma€ ay>ke BeSIMKNN HEPO3KPUTUN
noreHuian

* Benwuka cinbCbKorocnoaapcbka 6a3sa
* baraTto 3anuuwkie
* [loTeHUian KynbTyp

®* 3anyck 6ioopieEHTOBAHOI EKOHOMIKM MOYMHAETbLCS
BMPOOHNUTBOM eHeprii

* BuKOpuUCTaTH iCHYIOUY iHDPPACTPYKTYpPY A1 3anyCcKy
BMpobHMUTBa 6ionannea (HadTonepepobHi NOTY>XHOCTI,
LLI0O HE BUKOPUCTOBYHTbCA?)

®* MicueBe 3aCTOCYBaHHS
* EkcniopT
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[leneTn 3aan4a eHepril

NMenetu 3 pelWTKIB | KyNnbTYpP ANSA MicUueBOro
BUKOPUCTaHHSA | EKCNOPTY

YKpalHa

Kynemveysans |
- Caiyrpac

Bpoxxan

[MpecyBaHHs

HaBaHTaxyBaHHS

TpaHcnopT

MicueBun puHoK ‘

MNenetn
3aBaHTa)XXeHHs TpaHcnopT n

—_—
PuHok €C

"4
Po3BaHTaxxeHH

TpaHcnopT

HaBaHTaxyBaHHSA

[MpecyBaHHs

Bpoxau
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Pe3ynbTaTu

* Cuctema 360py ouepeTy |
BUIOTOBJIEHHS NENeTiB
po3pobneHa i npoTectoBaHa

®* 3anpoBad)XXeHo cBiurpac

Ta 30BHILWHIX PUHKIB

® QuiHeHOo cTanicTtb
BUpPOOHMUTBA
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(Challenges)

* Biomass quality: Too much Ash, too much K, too
much Cl

* Soil carbon maintenance: remove too much soil
problems / leave too much behind than too expensive

* Logistics
* Regulations lacking -

* Financing (easier to finance 100 systems than one
system)

* Markets: lack of standards - what is the value of my
biomass? - what does the market want?

* Standards
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("To be or not to be a commodity” )

A full commodity Not a commodity

Easily transportable and storable >
high energy content, low moisture,
low volume

Quality standardized

Fungible (= “"exchangeable”)
Standard transport, contracting,
insurance, safety, etc.

Standard processing, etc.

Functioning market
Trade system - Price formation
Financial instruments (futures, etc.)
High “tradability”

Sustainability

Standard certification systems exist
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Not easily transportable or storable
No standards (quality, sustainability,
safety, etc.)
No exchange markets
No market price
No financial instruments (futures)
No sustainability standards
Transaction costs higher
Security of supply becomes very
important/difficult
Long term relationships needed
One on One and Case by Case
relations

Vertical chain integration needed




[AKyl0 3a yBary

wolter.elbersen@wur.nl

e Dam, J., W. Elbersen, R, Ree. 2014. Setting up international biobased commodity
trade chains. A guide and 5 examples in Ukraine. A report for RVO. .

* Elbersen, Wolter (ed), Ronald Poppens, Jan Peter Lesschen, Theo van der Sluis,
Maryna Galytska, Maksym Kulyk, Patrick de Jamblinne, Petro Kraisvitnii, Oleksii Rii,
Tjipke Hoekstra. Pellets for Power: Sustainable biomass import from Ukraine. Public

Final Report.
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