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Mixing a vanillin solution with a hardening agent
under an inert atmosphere and at atmospheric
pressure to form a reaction mixture
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Heating the reaction mixture to a temperature within
a range of 50°C to 70°C and maintaining stirring for
a time period of 3 to 6 hours, followed by cooling
the reaction mixture to ambient temperature obtain
a precipitate

L 104

Rinsing the precipitate with a solvent and drying the
precipitate under vacuum at a temperature ranging
from 80°C to 120°C for a time period of 12 to
24 hours to obtain an imine hardener

L 106

Subjecting a mixture of epoxy methyl ricinoleate
(EMR) and an epoxy resin through stirring and
ultrasonication for a time period of 30 minutes

to obtain a bio-epoxy blend
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Blending and heating the imine hardener with the
bio-epoxy blend to obtain an epoxy mixture

L 110

Curing the epoxy mixture to form a bio-sourced
epoxy vitrimer with enhanced toughness,
recyclability, and stress relaxation properties

112

FIG. 1

Patent Agent Name: Hima Bindu Atti

INPA - 3925



Name: National Institute of Technology Calicut No of sheets: 2
Application number: Sheet No: 2

/ 200
HC
N
CH,
NH
Imine hardener (DMDC-IH)

CH,
ONHz

H;
C

3, 3'-dimethyl-4,4'-diaminodicyclohexylmethane
O
+
Methanol
60° C for 3 hours

FIG. 2

H3
H,N

OH
O-CH,

Vanillin

OHC

Patent Agent Name: Hima Bindu Atti
INPA - 3925



	1.0
	2

