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PRODUCTION OF MXG BIOMASS AT THE POST-MINING SITES AND ITS ® CO rne‘l'
UTILIZATION AS BIOPRODUCTS

to ensure a complete Miscanthus value chain from sustainable land
management at different marginal lands through cultivation, harvest, storage, to biomass processing to fibres, pulp,
fibrous materials and packaging paper. Simultaneously, Miscanthus waste produced during processing and from
contaminated plant tissues from the field is utilized by pyrolysis to energy and biochar used at the fields again.

WP 1: Ensuring sustainable miscanthus utilization at post-mining and marginal, including military lands
WP 2: Miscanthus biomass pre-processing for converting to fibres and pulp : ‘
WP 3: Miscanthus Waste Utilization

WP 4: Production of Miscanthus fibre and pulp

WP b: Paper and packaging products from Miscanthus

WP 6: Materials based on natural fibres from Miscanthus

WP 7: Value chains for Miscanthus-based sustainable products

WP 8: Dissemination and coordination




END-USERS COMMITTEE

User committee consists of companies
warking in the following areas:

*  Agriculture and bioenergy

*  Mechanical engineering

»  Paper production

*  Wood-based material

Bioimpro s.r.o.
Lipska 4705, 430 03 Chomutov

Wekus spol. s.r.o.
Lipska 4705, 430 03 Chomutav

AGMECO LT s.r.o.
Tiirkova 828, 149 00 Praha 4, Chodov

ENRESS s.r.o.
V zé&fezu 902/4, 158 00 Praha 5, Jinonice

VIAALTA as
Nadrazni 377, 675 21 Okfisk

Euroforum Group a.s.
K Roztokdm 220/47, 165 00 Praha 6, Suchdol

) E&H services a.s.
Zitna 1633/47,110 00 Praha 1, Nové Mésto

SAPRIL s.r.0.
Skyrickéd 221, 434 01 Most, Vteln
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MILITARY SITES CLEANING

NEW PHYTOTECHNOLOGY FOR CLEANING CONTAMINATED MILITARY SITES

PRODUCTION OF MXG BIOMASS AT THE POST-MILITARY SITES AND ITS UTILIZATION FOR ENERGY

/ (PROJECT SPS MYP G4687, 2016-2021) \

Former military sites: after activities of the SU Army Since beginning in 2014 a war for Ukrainian Independence against Russia
bug . : numerous new military contaminated sites appeared at the Eastern part of
the country polluted by metals, oils and products of their decompositions.

2014 - 24.02.2022

The military sector has recently become seriously engaged in environmental site
investigation and remediation and often is technologically behind the civilian sector.
Soil and groundwater deterigration is the most common problems and also the most
expensive to rehabilitate. Hydrocarbons (petrol, diesel, kerosene) are the dominant
pollutants found at military bases. Other common contaminants are chlorinated
hydrocarbons and trace element, in some cases PCB and other chlorinated
hydrocarbons are special problems.




MISCANTHUS x GIGANTEUS

Perennial grass: growth up to 25 years
Stem height: 3-4m
High shoot productivity: 15 - 30 t DW ha'?

Low production inputs
Soil stabilization
CO, sequestration
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Cadoux et a/ 2013 Ivanivka, Ukraine
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In case of insignificant pollution & damaging
after post-military operations it is more
profitable to apply the Phytotechnology with
biomass production

INTEREST OF PHYTOTECHNOLOGY

Cost
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Phytoremediation
Bioremediation
Physico-chemical

remediations

Dig & dump

Time

Envi
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Social
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PHYTOREMEDIATION OF MxG IN THE POST-MILITARY TEs-CONTAMINATED SOILS
(KAMENETZ, UKRAINE AND SLIAC, SLOVAKIA)
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SPS MYP G4687: NEW PHYTOTECHNOLOGY FOR CLEANING CONTAMINATED MILITARY SITES, 2016-2021

Developing Mxg phytotechnology to enhance environmental
security of post-military sites by production biomass on
contaminated military lands such that the two goals of
biomass production and soil improvement have been
accomplished effectively and efficiently.

Revealed the effect of Mxg biomass production on soil
quality and microbiclogy along with impact of agricultural
practice to biomass quality

Testing biomass produced at the TEs contaminated military
soil as source of energy

Establishing Mxg plantations at the former military sites
(USA, Ft. Riley; Dolyna and Kurakhove, Ukraing).

Promotion phytotechnology to stakeholders: i.e., local
government, business, farmers, educators. 3 training, 4
workshops and round-tables, Book and Guide-Books, 22 [F
publications, new causes and PhD programs.

PHYTOTECHNOLOGY

with Biomass Production
Sustainable Management
of Contaminated Sites

Edited by
Larry E. Erickson
Valentina Pidlisnyuk
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ENSURING SUSTAINABLE MISCANTHUS UTILIZATION
AT THE POST-MINING AND MARGINAL LANDS

Two research fields were established in Chomutov at
the marginal land (2020 and 2021)

' 4
VURYV _—
Vyzkumny Ustav
rostlinné vyroby
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UNIVERZITA J. E. PURKYNE V USTi NAD LABEM

WP 1: ENSURING SUSTAINABLE MISCANTHUS UTILIZATION AT POST-MINING
AND MARGINAL, INCLUDING MILITARY LANDS: UJEP )
VURV

Field experiment (Chomutov, the Czech Republic), impact of soil amendments e eany
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1. Control b treatments x 4 plots = 20 plots 1. Control 6 treatments x 4 plots = 24 plots
2. Fertilizer NPK 2. Biochar (1t dose) Each plot contains 30 rhizomes.
3. Biochar + NPK 3. Biochar (2" dose) Field consists of 720 Miscanthus x giganteus
4. Digestate Date of establishing: 24" April, 2020 4. Paper sludge rhizomes.
5. Sewage sludge 5. Digestate
6.

Sewage sludge Date of establishing: 27t April, 2021



Protease sclivity, mU g ¢

CHANGING IN THE SOIL MICROBIAL COMMUNITIES DURING MISCANTHUS GROWTH AT THE AMENDED
SOILS (FIELD 2021, CHOMUTQV), IN COOPERATION WITH NULES, UKRAINE AND RESEARCH

Control Around  Dlochar | Diochar?  Paper  Separste  Sludge
ne e

nnnnn

s 222892882
= 3 3B EE = 5 8 3

INSTITUTE, POLAND
[] Control Control
[ Biochar 1+ dose BD1
[ Biochar 2 dose  BD2
[ Separit s
H Sewage sludge ss

B Hemicellulosic waste HW

Pest pressure disservice

Mineralisation service

3014198 uoissaxddns 3sag

Fungivore Predator

Radar chart of the metabalic footprint of each nematode trophic
group in the different treatments and ecosystem services delivered.

BD2 10% positively impacted to the harvest value.
The soil nematode community associated with the cultivation of crops was sensitive to the type of applied

organic amendments.

SS favoured a more stable maturity status of nematode community compared to the application of S, providing a

snapshot of soil health.

STEFANOVSKA ET AL., AGRONOMY 2022, 12, 2063.



SOIL FROM VSEBORICE, USTi N.L., FORMER LIGNITE POST-MINING SITE
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IMPACT OF PGRs
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Concentration of oll No amendments | Biochar from sludge, 5% AR LA BIOCHAR SUPPORTED MxG PHYTOTECHNOLOGY APPLIED TO
products, mg kg ! and biohumus, 5%
A0 A m - THE PETROLEUM-CONTAMINATED SOIL (IN COOPERATION WITH

TERNOPIL NATIONAL PEDAGOGICAL UNIVERSITY, UKRAINE)

B:250 Bl B2 B3

C: 1000 C1 C2 C3

D:3000 D1 D2 D3

E:5000 El E2 =8
) met me & "

£ 3
= ¢
I
A
4
e
- -
- -
£ L]
—H-
ER i
=1 -

. ahe W ) o
-
ede .t bed bode bede ! 2 . .89
[ | b
- 096 094 093098 |0.95 093
] A
* ¢ : i

i @ 095 0.9 093 0.91 . .91
ol .
kel i‘:— ou:-"" ‘I *' & W VM FC A € H N SBETpH EC HHY pH N,
[ P . N -
i - A a2 E v * ﬁ L . - g Biochar properties Soil properties
e a2 el £ a8 i . . . .
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agrochemical characteristics. Abbreviations: A—ash, EC—electrical conductivity,

Changes in the photosynthesis parameters of S. o/eracea during the experiment: a) ll; b) FC—fixed carbon, Org_C—organic carbon, YM—volatile matter, and W—moisture.

SPAD; ¢) $NO; and d) $NPQ. Different letters on the boxplots within one stress parameter
indicate a significant difference between the values of the different treatments at (at
least) p<0.05.
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TEST FOR UTILIZATION OF MISCANTHUS BIOMASS TO BIO-PRODUCTS

» Test is proposed for biomass verification depending of the aimed bioproduct: fiber, pulp, insulation
material, paper, and biochar
* The test includes:
 Stages of biomass utilization at the marginal land
 Stages of harvesting, transportation and storing
* Requirements for:
« Biomass to fibers
« Fibers to fibrous and insulation materials
» Biomass to pulp
« Miscanthus and industrial wastes to biochar

» Testis presented as a Guide for End-users
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WP 3: MISCANTHUS WASTE UTILIZATION: VSB-TUO

Setting of process conditions was done from the following conditions:
400, 500, 600, 700 - final temperature (°C); 0.25, 1, 2 — residence time (hour)

Raw Biochar Biochar Biochar Biochar Biochar Biochar
Miscanthus 400 500 600 700 600/1 600/0.25
Proximate analysis (wt.%)
w 8.53 2.05 1.84 1.53 1.74 1.85
VMd 76.00 22.82 15.78 7.30 11.07 13.13 - .
FCd 20.58 67.33 74.04 78.71 76.79 76.50 20
Ad 3.42 9.86 10.17 13.98 12.14 10.38 0 . ©
Higher heating value (M]/kg) E 150
HHA - 36-89 29- 3 38-76 3418 4 s
Crlterl t. -
1740|560 | 410 | 580 5.00 T,

Pyrolysis
600 °C, 5 °C/min, 2 h

» Biochar

Fibrous
material

Biochar
preparation on a

laboratory unit

Proximate and Ultimate analysis

Physisorption (BET)
Analysis of Heavy Metals and PAHs

® cornet
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]

Miscanthus biomass
from landfill BIOCHAR

o

TESTING IN
PLANT'S

PRODUCTION

Miscanthus
fibrous waste

OUTCOME: VERIFIED TECHNOLOGY
OUTCOME: FUNCTIONAL SAMPLE




Experiment timeline Tuly 7

April 27

Day 23 Day 30 Day 41 Day 51 Day 72

Testing biochars produced from contaminated rhizomes grown in VSebofice TEs-contaminated soil
(Biochar 1), and biochar received from the aboveground biomass produced at the Chomutov field (Biochar
2), in the latter case three doses (1, 3, and 5%) were tested.

The highest biomass yield of S. oleracea was recorded for 3% B2. The photosynthetic
parameters indicated that 3 and 5% B2 doses resulted in the dissociation of light-
harvesting complexes. Increasing the biochar dose did not necessarily increase biomass
yield or improve photosynthetic parameters.

TESTING OF BIOCHAR FROM MISCANTHUS CONTAMINATED RHIZOMES/BIOMASS DURING
SPINACIA OLERACEAL.'S GROWING (IN COOPERATION WITH TNPU, UKRAINE)
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Physiological parameters of S. o/eraceaat the end of the
experiment: a) biomass DW and b) plant leaf total area.
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WP4: PRODUCTION OF MISCANTHUS FIBER AND PULP: TUD-HFT DRESDEN
WPG6: PRODUCTS BASED ON NATURAL FIBERS FROM MISCANTHUS: TUD-HFT HF T e,

lllll nik un, "
wanss Faserwerkstofftechnik

PROCESSING OF RAW
MATERIAL » PARTICLE BOARD »
' Zame
THERMO-MECHANICAL
PULPING (TMP) » INSULATING MATERIALS »

CHEMICAL THERMO- v
MECHANICAL PULPING » FIBRES FOR PAPER »
(CTMP)

e L T Outcome: functional samples
of pulp/insulating material
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WP5: PROCESSING OF MISCANTHUS PULP TO PAPER: PTS PTfy

» Miscanthus fibres were not bleached -> higher lignin content
 Miscanthus Acetosolv pulps achieved significantly higher strength (Tensile Index) than pulps produced
after sulphate digestion without refining.

MECHANICAL PULPING CTMP ACETOSOLV-PULPING

Outcome: verified technology
Outcome: functional sample
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MAIN PRODUCTS (OUTCUMES) OF THE CORNET MISCANVALUE:

1. Verified technology for growing Mxg at the post-mining soil with processing of raw

materials to bioproducts (approved by UJEP)

VYSOKA SKOLA BANSKA ~ TECHNICKA UNIVERZITA OSTRAVA

Verified technology for production of biochar (under evaluation at VSB-TUO) Centrur transferu technologii

POTVRZENI

Functional Sample of biochar (approved by VSB-TUQ)

ev.&.:015/05-05-2022_F

Functional Samples of insulation materials and pulp (TUD-HFT)

—

Potvrzeni o pFevzeti ,Evidentniho formulife“ s ndzvem:

Verified technology for production of paper (PTS)

w»MiscantChar*

o o A W N

Functional Sample of Paper (PTS)

Puvodce(i): Pavel LeSetinsky
Barbora Grycovi
Katefina Klemencova

Pfedané dokumenty:
Evidentni formulaf (celkem 3 strany),
CD s Eviden¢nim formuldfem.

Zpisob piedini:

Pani Ing. Barbora Grycova, Ph.D. pfedala Evidenéni formuldf spolu s CD osobné pracovnici CTT
Hane Janackové dne 5. kvétna 2022.

V Ostravé, dne 5. kvétna 2022 BT
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Journal of Environmental Management
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Research asticle )
Miscanthus biochar value chain - A review 8

Valentina Pidlisnyuk *, Robert Ato Newton ™, Aigerim Mamirova "

Environmental Technology & Innavation 28 (2022) 102498

Contents lists available at ScienceDirect

Environmental Technology & Innovation

Journal homepage: www elsevier com/ocateeti

Evaluation of the impact of varied biochars produced from M.
x giganteus waste and application rate on the soil prupertles
and physiological parameters of Spinacia oleracea L.
Oleksandr Kononchuk®, Valentina Pidlisnyuk®, Aigerim Mamirova "<,
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CELLULOSE CHEMISTRY AND TECHNOLOGY

CHARACTERISTICS OF PULP OBTAINED FROM MISCANTHUS x
GIGANTEUS BIOMASS PRODUCED IN LEAD-CONTAMINATED SOIL.

VALENTINA PIDLISNYUK. TATYANA STEFANOVSKA." VALERII BARBASH ™
3 TATIANA ZELENCHUK ™

oh Republic
ot Dntersy of L ond Emioeneml Setneek Kyiv. inine
“National Technical University o Uik, o7 ity Ry Pl b
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Article

The Short-Term Effects of Amendments on Nematode
Communities and Diversity Patterns under the Cultivation of

Miscanthus x giganteus on Marginal Land

Tatyana Stefanovska ', Andrzej Skwiercz %, Valentina Pidlisnyuk *, Oleksandr Zhukov *, Dawid Kozacki *,

Aigerim Mamirova %, Robert Ato Newton * and Sergey Ust'ak &
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International Conference on
Green Technology,
TVIP 2021, Hustopece Prague, September 2-3, 2021
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International seminar, Kyiv, Ukraine, October 11, 2021 (online)
Conference “Energy from Biomass XXI, Lednice, September 14-16,
2021
9t International Conference on Chemical Technology, Mikulov, April
25-27,2022
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MILITARY SITES CLEANING

NEW PHYTOTECHNOLOGY FOR CLEANING CONTAMINATED MILITARY SITES



FUTURE GOALS

Broader implementation of Mxgphytotechnology for revitalization of military sites in Ukraine after Ukrainian
Victory (as for June 2022 there were 82.000 military contaminated/damaged sites)

OCTOBER 8, 2022
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