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Alms

Collection and conversion of renewable raw materials,
especially components of Agricultural lignocellulosic waste,
found in the border regions of Slovakia and Hungary, into
chemicals and materials with high added value as components
of the circular economy.

Fast pyrolysis of lignocellulosic biomass in a microreactor
connected with GC-MS systeme.







Map o1 collection places

== 195 places in Slovakia
=) 147 places in Hungary
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cellulose

Lignocellulosic biomass
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Hemicellulose
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Lignocellulose pyrolysis

Biomass decomposition at different temperatures

Cellulose decomposition
Moisture removal

(syn-gas, bio-oil, minor bio-chair)
(dehydration)

< 240-350
300 °C 400 °C

280-500 °C

< 200 °C

200-280 °C

Hemicellulose Lignin decomposition
decomposition (bio-oil, bio-chair)
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Fast pyrolysis products:
» Phenols » Furan derivates » Linearaldehydes -
» Anhydrosaccharides = Cyclopentanones = Ketones




Mechanism of fast pyrolysis on cellubliose
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conditions

Column

- Type: Ultra ALLOY-5
- Length:30m

- Diameter: 0,25 mm

- Thickness of the anchored phase:

0,25 Um
- Carrier gas flow: 0,06 ml/ min
- Pressure: 50 kPa

- Split ratio: 20,0

Carrier gas: Helium
- Total flow: 23 ml/ min

Injection mode: Splitless

Analysis time: 60 min

Temperature profile of the column:
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GC injection temperature: 250 °C

Ion source temperature: 200 °C
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Pyrolysis products

Sample of straw
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straw
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Gas chromatograph record (pyrogram) of pyrolysis
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products of the glossy surface of untreated straw pyrolysed

at 500°C.

Characteristic products of pyrolysis of untreated straw:
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acetic acid
methyl acetate
1-hydroxy-2-propanone
1-hydroxy-2-butanone acetate
methylpentanal
2-oxo-propanoic acid methyl
ester
furfural
cyclopenten-3-one
2(5H)-furanone

3-methylcyclopentanone

3-methyl-1,2-cyclopentadienone

methoxy-phenol (guaiacol)
2-methoxy-p-cresol
benzofuran
2-methoxy-4-vinylphenol
2,6-dimethoxy-phenol syringol



Peak height [-]

Characteristic products of pyrolysis of untreated corn:

corn
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Gas chromatograph record of pyrolysis products of the
glossy surface of untreated corn pyrolysed at 500 °C

acetic acid
1-hydroxy-2-propanone
1-hydroxy-2-butanone
methylpentanal
furfural
cyclopenten-3-one
1,2-cyclopentadienone
phenol
3-methyl-1,2-
cyclopentadienone

methoxy-phenol (guaiacol)

derivative of pentanal
benzofuran
2-methoxy-4-vinylphenol

syringol



PVIOLYSIS procucts of corn and straw

benzofuran

syringol
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Comparison of pyrogram of straw and corn obtained at 500°C.




CUTOLVSIS procneis of sunflower

Long-chain alkane
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Gas chromatograph record of pyrolysis products of the glossy surface of untreated sunflower
pyrolysed at 500°C.




PVIOLYSIS products of straw, corn and sunilower
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Comparison of pyrogram of straw, corn and sunflower obtained at 500°C.




harley
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Gas chromatograph record of pyrolysis products of the
glossy surface of untreated barley pyrolysed at 500 °C

Characteristic products of pyrolysis of untreated barley:

2-0X0-propanoic acid
1-hydroxy-2-propanone
1-hydroxy-2-butanone
methylpentanal
2-0x0-propanoic acid methyl
ester
furfural
2(5H)-furanone
cyklohexanone
3-methyl-1,2-
cyclopentadienone
methoxy-phenol (guaiacol)
2-methoxy-p-cresol
benzofuran

2-methoxy-4-vinylphenol



PYIOLYSIS products of reed anc grape sialk
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Comparison of gas chromatograph recordings of pyrolysis products of the glossy
surface of reed (pink colour) and vine (black colour) pyrolysed at 500°C




Elfect of temperature on the composition
Ol pyrolysis products

Dependence of the formation of straw pyrolysis products on the pyrolysis temperature
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Glossy surface of stem, interior, outer part of stem and leaf
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Influence ol plant morphology on the composition
oI pyrolysis products (corn)

Glossy surface of stem, interior, outer part of stem and leaf
(x10,000,000)
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Influence ol plant morphology on the
composition oI pyrolysis products (corn)

Glossy surface of stem, interior, outer part of stem and leaf
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Decomposition pyrolysis products of straw are formed by:
hydrolysis or decomposition of etheric bonds
retrocondensation reactions
dehydration of —OH groups
Comparison of the pyrolytic products composition of agricultural
residues: practically identical products in different amount and
presence of some compounds characteristic of the plant.
Different morphological parts of the plants supported the formation of
different amounts of pyrolytic products, specific also for the cover and
the grains themselves.
We also examined:
Decomposition of lignocellulosic samples to humus.in the soil
Thermal decomposition of tobacco
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