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1. Miscanthus x giganteus S

Poaceae family
Perennial grass
C4 metabolism
Low nutrition demand

Second generation biofuel
crop

15-25 t/ha (agricultural soil)
Heat value 17 MJ/kg
Non-invasive
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Miscanthus x giganteus
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Miscanthus x giganteus

animal bedding

construction
materials

packaging
materials

organic matter

soil microorganisms
development
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Phytoextraction

« =uptake of pollutants from solil to plants
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Phytostabilization

« =changing pollutants to less bioavailable / less toxic
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Rhizodegradation

* =biodegradation of pollutants by microorganisms
supported by plant roots
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Second experiment — dilution
of contaminated soil
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Biodegrading organisms

0,35

Well grown Miscanthus
modules microbial
community and
supports biodegraders
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Third experiment — spiked soil




JAN EVANGELISTA PURKYNE UNIVERSITY IN USTI NAD LABEM

Third experiment — spiked soil ~
Spiking of pure soil by pure diesel
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Burdova et al. J. Environ. Manag. 344 (2023) 118475
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Third experiment — spiked soil

80 = -0 0004x + 45 464

Order of magnltute hlgher
tolerance to aliphatics!
Synergic effects of other
pollutants?
Salinity?
Nutrients?

Burdova et al. J. Environ. Manag. 344 (2023) 118475

NiiomhAar Af ctArnmAe



https://doi.org/10.1016/j.jenvman.2023.118475

JAN EVANGELISTA PURKYNE UNIVERSITY IN USTI NAD LABEM
Faculty of the Environment

Kinetics — 2500 mg/kg
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Burdova et al. J. Environ. Manaq. 344 (2023) 118475
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Kinetics — 50 000 mg/kg
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Half times of degradation

350

300 H

: Significantly lower half times
in pots with well developed
plants

Biodegradation half-life [days]

Burdova et al. J. Environ. Manag. 344 (2023) 118475 e
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Half times of degradation
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an 0

Plant development-
dependent velocity of
biodegradation

Burdova et al. J. Environ. Manag. 344 (2023) 118475 0
O N AR A A A A O NN AN O N N S SOSNOSOS SN ONOU S OSSN NS S AN



https://doi.org/10.1016/j.jenvman.2023.118475

JAN EVANGELISTA PURKYNE UNIVERSITY IN USTI NAD LABEM

Field experiment :

* Area of biogas plant, Ahnikov

* Artificial contamination with diesel
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Diesel degradation — 1st year

Control (no plants) Miscanthus

Faster biodegradation of
planted plots
1st-order kinetics
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4. Energetic use of biomass

Direct burning
+ high heating value
- burns quickly

O N AR A A A A O NN AN O N N S SOSNOSOS SN ONOU S OSSN NS S AN



JAN EVANGELISTA PURKYNE UNIVERSITY IN USTI NAD LABEM

Pyrolysis

AAANAAAAAANAY

/
./"\‘./'
N

gas

N N A A A A A A N AN A A NN S OO OO OSSOSO SONONOSOSNN,



Pyrolysis
./; 7
o

gas

oil

N N A A A A A A N AN A A NN S OO OO OSSOSO SONONOSOSNN,



Pyrolysis " R

/ \
&f VAAA
N

et oil
biochar

N N A A A A A A N AN A A NN S OO OO OSSOSO SONONOSOSNN,




4. Energetic use of biomass RN

Biomass is dominantly lignocellulose
Hydrolysis
— sugars =2 fermentations
- bioethanol = bioethane = biopolyethylene
—2 lactic acid =2 PLA
2 .
> ..

—> ... other green chemicals
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4. Energetic properties of biomass

No petroleum hydrocarbons
detected in biomass even
from highly contaminated

soils

28
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Energetic properties of biomass

[

Heating value comparable to
brown coal or soft wood
Slight.decrease of heating
value:-upon cultivation on
contaminated sites
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Energetic properties of biomass

Empty Cell C H N S
wt. % wt. % wt. % wt. %
Rt-C 439+ 8.8 5.80+1.16 0.31+0.06 <0.05

Insignificant differences in
elemental composition

St-L 43.4+ 8.7 5.99+1.20 0.23 +£0.05 <0.05

St-H 42.1+8.4 5.91+1.18 0.33+0.07 <0.05
Burdova et al., J. Clean. Product. 406 (2023) 136984

30
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Thermogravimetry (, pyrolysis®)
.1 o a1

Minor effects detected in
thermal decomposition
—implications for

thermolytic processes?
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Risk elements

Significantly lower
concentration of risk
elements in the biomass
even from polluted soil

P

http://www.chemicke-listy.cz/docs/full/2006 06 462-466.pdf
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http://www.chemicke-listy.cz/docs/full/2006_06_462-466.pdf
http://www.chemicke-listy.cz/docs/full/2006_06_462-466.pdf
https://doi.org/10.1016/j.envpol.2019.03.018

Biogas from Miscanthus
A

Increase of methane and
electricty production by
4-18%.

Optimal is autumn harvest
and pelleting.
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lgnored topics

Use of biochar and ash

Plant stress

Plant priming

Materials from Miscanthus

Green chemicals from Miscanthus
Increased carbon sequestration
Improvement of soil properties
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Takeaway conclusions

* Miscanthus x giganteus can be cultivated on the
petroleum contaminated soil

* Butitis not simple
* Bioremediation can be achieved
* High production can be achieved

* Biomass is clean and useable for energetic
purposes

35
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Thank you for your attention
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Energetic properties of biomass

Heating value comparable to
brown coal

Nebeska et. al. Studia Oecologica 1 (2019) 61-67.
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Energetic properties of biomass
Plant part

Comparable heating value of
different plant parts

14.0 r X 1
13,5 ' '
Stem Leave

Nebeska et. al. Studia Oecologica 1 (2019) 61-67.
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History - motivation
NATO SPS G4687 2016-2021 - using Miscanthus

-2 gap in productive

phytoremediation of

organic polutants by ‘
Miscanthus
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Mimon airport

Constructed for Czechoslovak army in 30’s

But used only by...

— German army du
g




Remediation since 1989
_removed ~“50% _
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First pot experiment

* Military locality + petrolum rafinery sludge

1- S + ko + PN
oW Wi

Control Military soil MIX 3:1 MIX 1:1
Pb Pb Pb
Zn Zn Cu ® Zn Cu

45
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First pot experiment

46



Biomass

. Significant inhibition of
plant growth in
petroleum-
taminated soil

-
| ——
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Petroleum hydrocarbons

On-going degradation
Role of plants?

10000
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0 | |
Control Military site MIX 3:1 MIX 1:1
m5/16 m12/17 - Preventive value according to Decree n. 153/2016 Sb.

Nebeska et al., Appl. Sci. 11 (2021) 1866 48



https://doi.org/10.3390/app11041866

JAN EVANGELISTA PURKYNE UNIVERSITY IN USTI NAD LABEM

Aliphatics degradation NN
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Second experiment — more e
diluted




Rostliny a puda

* Jednoleté
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Rostliny a puda
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Rostliny a puda




Field experiment 2022

P - e 1|

Analyses not yet completed ®
Inhibition of weed
Stimulation of Miscanthus

IPC 2024 ©
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