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Lighocelulézova biomasa

" drevo, piliny, slama

" obnovitelny zdroj

= velké mnozstvi odpadu

Czech University of Life Sciences Prague
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Struktura lignocelulozy

Cellulose (Hexoses, ~45%)

CELULOZA N
HEMICELULOZY ~ 0L |

OH i
LIGNIN

Hemicellulose (Pentoses, ~29%)
| OH

0 HO -7~/ -
H—+0"\" N\ A ; OH
| 8
Lignin (Aromatics, ~25%)
UH - OH

O

Woody Biomass Rk 0 P { )0

Czech University of Life Sciences Prague
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Cil em,ic,e 0
Zpracovani

= Vice produktu z jedné suroviny
" Minimalizace odpadu

= Cirkularni ekonomika

Czech University of Life Sciences Prague
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Vyroba papiru

Zpusob ziskavani vlakniny
= Mechanicka metoda

= Chemicka metoda

= Chemicko-mechanicka metoda

Czech University of Life Sciences Prague
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Vyroba papiru

Agro-residua jako surovina

= Alternativa k drevni suroviné

" Chemicky zpusob ziskani vlakniny z agro-residui
= Srovnatelné mechanické vlastnosti

= Udrzitelna vyroba papiru

Czech University of Life Sciences Prague
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Vyroba papiru

Agro-residua jako surovina

" Dosazené vysledky u makové a kukuricné slamy

“ Trzna délka, km Relativni prodlouzeni, % Pevnost v tahu, n‘m-g! Pevnost v prutlaku, kPa

Dusi¢nano-alkalicka kukuficna 112.66
Natronova kukuricna 5.42 3.42 83.16 257.18
Dusicnano-alkalicka makova 4.69 1.77 45.95 202.22
Natronova makova 5.37 2.17 52.71 234.12
Recyklovany kraft 2.98 — 60.70 159.00

Czech University of Life Sciences Prague
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Vyroba papiru

Len
. . . Vzorek
Agro-res|d ua jda ko surovina _ Hmyz v z6né Reakce Hmyz v z6né Reakce

o , , . Bunicina 80.95 2 92.86 2
]
Dosazeneé vysledky u IniCky, gunitina + 1 % levandulovy kvét 4523 1 78.57 2
h O I"Cice d |eva N d U |e Bunicina + 5 % levandulovy kvét 7.14 0 11.90 0
iy 0 .
Bunicina + 10 A.Ievandulovy 4.76 0 11.90 0
olej

Bunicina + 1 % levandulovy kvéet
+ 10 % levandulovy olej 26.19 1 3095 1

v 0 P
( Bunicina + 5 % levandulovy kvét 0.00 0 214 0

+ 10 % levandulovy olej

Trzna délka, km Relativni Pevnost v tahu,
prodlouzeni, % n-m-g?

Lnicka seta 1.12 35.83

Horcice Cerna 7.16 2.31 40.16
Czech University of Life Sciences Prague
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Nanoceluloza

Nanoceluloza

= Pokrocily biomaterial

" Nano struktura celulozy
" Vysoka pevnost

= Velky specificky povrch

Czech University of Life Sciences Prague
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Nanoceluloza

Nanoceluldza z agro-residui
= Slama (psenice, jeCmen)

= Alternativa ke drevu

" Chemické zpracovani

s nanovrstvou na bazi Cadoxenu

= Udrzitelny zdroj

PSeni¢na bunicina S nanovrstvou na bazi Cadoxenu s nanovrstvou na bazi FeTNa

Czech University of Life Sciences Prague
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Nanoceluloza

Priprava nanocelulézy

Cellulose
by Seifert

" Chemicka uprava celuldzy

" Rozruseni struktury

= Kovové komplexy
cellulose + FeTNa

[(CaHaOa) FE] Nas

s - NANOCELLULOSE

= Stabilni roztoky zpracovani

Czech University of Life Sciences Prague
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Nanoceluloza

Vlastnosti a aplikace

= Kompozity T ————— e TR R .
= Pap|'r I T + {J | ’ ¢ o + ‘I’
= Filtrace - 5 |
T 3 : SR
" Biomedicina -
! AR
a “n,h"ﬁ,,b{‘ﬁ. e "h-"&x"%h 5 \i,‘b e &%."’g%ﬂéﬁ
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Vyuziti ligninu

Nanotubes Aromatics ."‘
Eleﬂrlclv Biochar

Commercial application
Lignin

" Vedlejsi produkt (Cerny louh)
" \lysoky potencial vyuziti

* Nahrada syntetickych materialu

Cellulose

N

Hemicellulose

= Biopolymery a kompozity

5T

Czech University of Life Sciences Prague
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Lignin jako soucast pryskyric

802

4429

= N3ahrada fenolu

Tensile shear strength (MPa)
o
-
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Bending strength (MPa)
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=
=

" Lignin v PF pryskyfricich

]

PF LPF-1 LPF-5 L-PF L-LPF-1 L-LPF-5
Resin Larmanatbe

= Zachovani vlastnosti

(a) (b)

= SnizZeni toxicity | | ¢ e
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Larninate Laminate

(c) (d)

i i i . Figure 8. Influence of resin on (a) tensile shear strength, (b) bending strength, (¢) impact
CZECh Unive rSItV Of Llfe Sciences Prague bending strength, (d) Brinell hardness. Note: vertical bars represent 95% confidence intervals; p-
values are presented in Table 4.
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Lignin v lepidlech pro drevotrisky — %“’5

" Bio-based lepidla *af' TR Lz

" Epoxy-lignin systém E A K Y9,

= Drevotfiskové desky e | N T
—— T

= Snizeni formaldehydu sy W -

Rotary drum Layering of Pressing of
' — applicator particleboards particleboards
. . . . Hardwood Kraft
Czech University of Life Sciences Prague Lignin
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Lignin jako sorbent
= QOdstranéni barviv z vody
= Kombinace s pilinami

" Environmentalni aplikace

—i— A pnciive B 1§ — R s
—8— Raamive Bis 11 — Finaclen Bge 13

A eacsive S 4 [ By ]
—i— I iy BLah = Mmpire Hack,
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Sorbenty — smer vyzkumu

Biochar

Czech University of Life Sciences Prague
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soil + sawdust soil + hydrogel soil + sawdust
+ hydrogel
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Sorbenty — smer vyzkumu

Environmentalni aplikace

Czech University of Life Sciences Prague
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