BRNO FACULTY
‘00 Scleﬂﬂemfﬂ UNIVERSITY OF CHEMISTRY.

& GLOBAL RESEARCH FORUM OF TECHNOLOGY

Isosorbide dimethacrylate synthesis’ study:
Production and application of a high T, crosslinker

Author : Ing. Vojtech Jasek

Supervisor:  Mgr. Radek Prikryl, Ph.D.
Consultant:  Ing. Silvestr Figalla, Ph.D.

gth - gth Mar



s 1 t - BRNO FACULTY
clence Ufa r UNIVERSITY OF CHEMISTRY
GLO . RES R ORUM

FoA:
N@2=BY:
Y BAL RESEARCH FOR

OF TECHNOLOBGY

List of contents

Og Isosorbide dimethacrylate introduction

Q(O/‘ ) Synthesis study and measured properties
ﬁﬁfﬂ Summarization of potential applications



& GLOBAL RESEARCH FORUM

OF TECHNOLOBGY

sclencetura == | BRNO FACULTY
‘ ‘0 : r UNIVERSITY OF CHEMISTRY

oo Isosorbide dimethacrylate introduction

O




0 Isosorbide
sclencemfﬂ S:Tvoe:sﬁ?gl';: CHEMISTRY 0 dlmethacrylate

9 & GLOBAL RESEARCH FOR OF TECHNOLOGY introduction

Bio-based backbone

Isosorbide dimethacrylate (ISDMMA)
obtainable from 0O

cellulose or sorbitol
H O
Hydroxyl groups @)
i::*> modified by
’ : O
methacrylate’s i H
Exceptional high

glass transition O
temperature




OF TECHNOLOBGY

0 Isosorbide
Sciencefora g 00 dimethacrylate

GLOBAL RESEARCH FORUM intrOd UCtiOn

FoA:
XY

Isosorbide dimethacrylate (ISDMMA)

* Acylation

Curable (acylhalides

methacrylic anhyc.:lr.ide?

group * Esterification
(carb. acid)

e Cellulose
Isosorbide depolymeration/

backbone reduction
\_/ * Sorbitol

O dehydration



sclencetora ==__ | BRNO FACULTY
‘ ‘0 r UNIVERSITY OF CHEMISTRY

& GLOBAL RESEARCH FORUM

OF TECHNOLOBGY

@ Synthesis study and measured data




AR O - | BRNG Synthesis study and
Sciencefora orvo RN (o/:,

& GLOBAL RESEARCH FORUM measured data

OF TECHNOLOGY

Published article

A Study of Isosorbide Synthesis from Sorbitol for Material Applications Using Isosorbide

Dimethacrylate for Enhancement of Bio-Based Resins

by € Vojtéch Jasek 1" 40 @ Jan Fuéik 2 &, @ Jifi Krhut 1" &, @) Ludmila Mravcova 2 &2, @) Silvestr Figalla ! & and @) Radek Prikryl 1 2 €
1 Institute of Materials Chemistry, Faculty of Chemistry, Brno University of Technology, 61200 Bmo, Czech Republic

2 |nstitute of Environmental Chemistry, Faculty of Chemistry, Brno University of Technology, 61200 Brno, Czech Republic
" Authors to whom correspondence should be addressed.

Polymers 2023, 15(17), 3640; https://doi.org/10.3390/polym15173640
Submission received: 10 August 2023 / Revised: 29 August 2023 / Accepted: 30 August 2023 / Published: 4 September 2023

(This article belongs to the Special Issue Resin-Based Polymer Materials and Related Applications)



R Ant Synthesis study and
(@)scienceiory [ AERRR (G

/" &/ GLOBAL RESEARCH FORUM

OF TECHNOLOBGY

Isosorbide synthesis study

PR
.

OH
:»> Synthesis from /\)\/\/ THO/Y\/\
‘ sorbitol or
Sorbitol

First step of the o
:»> synthesis: sorbitan Ho L0

formation V:X_ZOH LZ)V
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Additional
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Isosorbide synthesis study
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Isosorbide structure verification
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Enhancement of 3D printing resins
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Figure 13. (a) DMA storage modulus curves of enhanced methacrylated methyl 3-hydroxybutyrate
(M3HBMMA) resins; (b) DMA damping factor curves of enhanced M3HBMMA resins.
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Pultrusion bio-based resin
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Figure 10. (a) DSC graphs comparing the exothermic polymerization enthalpy release of isosorbide
dimethacrylate at different heating ramps; (b) graphical representation of Kissinger’s theory of cured
isosorbide dimethacrylate
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Viscosity modification
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