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Applications for bio-based materials

Increasing the Varying used
renewable content material

Dishes Paper Bio-based resin Controlled-
and surface for SLA 3D release
packaging modification printing fertilizers
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Applications for bio-based materials

Increasing the
renewable content
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packaging materials
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recycling process
(biodegradability)

Dishes Paper
and surface
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Applications for bio-based materials
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Syntheses of used monomers
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1) Epoxidation of
vegetable oil
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Syntheses of used monomers

Methacrylated vegetable oil verification
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Syntheses of used monomers

Methacrylated vegetable oil verification
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Syntheses of used monomers

1) Depolymeration
of biopolyesters

2) Modification of
formed monoesters

ol

PLA
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P3HB
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R-OH
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151 €
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R = CH,,CH,
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OH o 0
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of biopolyesters

Alkyl carboxylate  Methacrylic anhydride
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80 °C ethvlhexanoate
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2) Modification of YLO , o
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Methacrylated alkyl Methacrylic
carboxylate acid
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Methacrylated alkyl lactates/3-hydroxybutyrates
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Syntheses of used monomers

Methacrylated alkyl lactates/3-hydroxybutyrates

13C NMR
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Syntheses of used monomers

Methacrylated alkyl lactates/3-hydroxybutyrates

ESI-MS
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Syntheses of used monomers

Methacrylated alkyl lactates/3-hydroxybutyrates
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Particular suggested material

N C

1st Step

Batch synthesis of
METHACRYLIC ACID
(0]

HOJY

and

METHACRYLATED METHYL LACTATE

VR

2nd Step

Addition of
EPOXIDIZED RAPESEED OIL

modified by methacrylic acid to

METHACRYLATED RAPESEED OIL

0
W)L > W % /
/L\/ ’ one-pOt o /" o WO OH O
‘ 0 polymerizable A~~~
0 mixture

*Jasek, V.; Fucik, J.; Melcova, V.; Figalla, S.; Mravcova, L.; Krobot, S.; Pfikryl, R. Synthesis of Bio-Based Thermoset Mixture Composed of
Methacrylated Rapeseed Qil and Methacrylated Methyl Lactate: One-Pot Synthesis Using Formed Methacrylic Acid as a Continual Reactant.

Polymers 2023, 15, 1811. https://doi.org/10.3390/polym15081811
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Thermo-mechanical characterization

Mechanical properties

vy
e
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R

mechanical
analysis
(DMA)

Thermal characterization

£ ow——— Thermal

3 gravimetric

2 e analysis
(TGA)

Tempeorature

Thermo-mechanical characterization
of curable PLA and PHB monomers

0

A
%i/ 0
/l\n/o ~
0
Methacrylated
methy! lactate
0
o |
Y\ o
0
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Thermo-mechanical characterization

Reactivity
Differential ] Exothermic pask
scanning Bl / \
calorimetry 8 — —
Lsa | St

|

Temperature ramgp

SN

Heat flow [W/g]

Exoup P

— MelaMMA
—EtLaMMA

M3HBMMA
——E3HBMMA

130 135 140 145 150 155 160 165 170 175 180 185 190

Temperature [°C]

21




BRNO FACULTY

/‘J[I Summarization of

v ‘v s , i _r :
(&x)Sciencelora | o e materials usages

Thermo-mechanical characterization

Degree of cure

“ |Z

Infrared 1 In ees | §

Spectroscopy \ N rlﬁ la 3
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"qc:':' curead % 100
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AC:D uncured

DC=|1-—

Fourier-transform infrared spectroscopy (FT-IR) analysis

Molecule Degree of cure (%)
MeLaMMA 95.24
EtLaMMA 96.82
M3HBMMA 72.41
E3SHBMMA 69.42
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Thermo-mechanical characterization

MeLaMMA
0.45 ~
e EtLaMMA
M3HBMMA
o 0.35 A
© e E3SHBMMA
[=
Mechanical properties S
0.25 H
g3 SO Ra—— Dynamic
mechanical 0.15 : : : : : :
analysis 20 50 60 80 90 100 110 120
(DMA) Temrepature [°C]
Dynamic mechanical analysis (DMA)
Glass transition temperature  Storage modulus E’;g.c
Molecule 0
T, (%) (MPa)
MelLaMMA 67.1 1844
EtLaMMA 49.4 1111
M3HBMMA 44.4 655
E3SHBMMA <25.0 614
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Thermo-mechanical characterization

Thermal characterization

Thermal
gravimetric
,...,.,.. —— analysis
Ny O
; (TGA)
1 Combustion
' Residue
Temperature

Weight [%]
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Temperature [°C]

Thermal gravimetric analysis (TGA)

MelaMMA 239.7 343.8 148.0
EtLaMMA 265.5 320.7 146.3
M3HBMMA 231.5 287.5 129.9
E3SHBMMA 221.5 287.7 125.1
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Particular usage — SLA 3D printing
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Thank you very much for your attention!



