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Figure S1. (a) Shear viscosity as a function of shear rate, at the indicated temperatures of EPON 828 epoxy resin. (b) Shear viscosity as a function of temperature. The dotted line corresponds to an exponential fit to the data .
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[bookmark: _Hlk132105516]Figure S2. FTIR spectra of (a) EPON 828, and (b) 4,4’-diamino diphenylmethane (DDM). 
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Figure S3. FTIR spectrum of crosslinked EPON 828 with DDM at 80°C for 180 min.

	[image: ]



[image: ]
Figure S4. DSC heating traces of Epon 828 crosslinked with DDM for the time indicated in each plot and at (a) 110°C, (b) 130°C, and (c) 150°C. Endothermic heat is upward.
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Figure S5. Stress-strain traces of Epon 828 crosslinked with DDM at (a) 80°C, (b) 100°C, (c) 110°C, (d) 130°C and (e) 150°C. Uniaxial tensile tests were carried out at room temperature, straining at 5 mm/min and fresh specimens were used for each test.


Table S1. Band identification of reagents EPON 828 and 4,4’-diamino diphenylmethane (DDM).

	Reactive
	Functional groups
	Wavenumber (cm-1)
	Description
	Reference

	EPON 828
	
	
	
	

	

	-OH stretching






Stretching of C-H of the oxirane ring





C-H aromatic

C-H of the epoxy

StretchingC-H of CH2 and CH aromatic and aliphatic

C-H aliphatic


C=O stretching of esters

Stretching C=C of aromatic rings

C=C of the 1-4-substituted benzene

Stretching C-C of aromatic

CH2 (scissoring) / symCH3 + C=C of the 1-4-substituted benzene

CH2t (twisting of the epoxy group)

C-H benzenic









Stretching C-O-C of ethers




C-H of the 1-4-substituted benzene + symC-O-C in the case of an aromatic ether

Stretching C-O of oxirane group


Characteristic vibration of the epoxide ring corresponding to asym 

Stretching C-O-C of oxirane group

C-H of the 1-4-substituted benzene + CH2r of the epoxide group

Rocking CH2

CH2r (rocking)+ C-H of the dissubstituted benzene; 1-4-substituted benzene (four adjacent hydrogens)
	3500 






3057







3058, 3038

3000


2965- 2873




2969, 2930, 2873

1730


1608


1608, 1582, 1508


1509


1458






1347 


1184, 1155 and 1085








1036





1036






915


915








831


831





772



770-760
	The broad band at 3500 cm-1 is assigned to O-H stretching of hydroxyl groups, revealing the presence of dimers or high molecular weight species.

C-H stretching of terminal oxirane group is observed at 3057 cm-1 and is attributed to the C-H tension of the methylene group of the epoxy
ring.






The main features observed in the spectrum are only the overtones of C-H and CH2 stretching bands.




The bands corresponding to the stretching of esters.





















There are also bands corresponding to the ether linkage located at 1000-1100cm-1. Apart from the oxirane absorptions this resin shows the bands corresponding to the stretching C-O-C of ethers (1100 cm-1).

C-O deformation band is centered at 915 cm-1 in DGEBA also is attributed to the C-O deformation of the oxirane group.
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[1]
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	DDM
	
NH2 asymmetric stretch




NH2 symmetric stretch

Ring-CH symmetric stretch


Ring-CH asymmetric stretch

CH2 asymmetric stretch

CH2 symmetric stretch

NH2 deformation + ring deformation


NH2 deformation, ring deformation + NH2 deformation


Ring deformation

Ring-CH ip-bend, Ring-CH ip-bend + CCC asymmetric stretch

CH2 scissor

Ring deformation + CH2 scissor

Ring deformation + CH2 rock

Ring CH deformation

Ring-H bend + CH2 rock + NH2 rock, ring deformation + CH2 twist

Ring deformation + CH2 rock

C–N symmetric stretch + ring deformation

CH2 wag + CCC asymmetric stretch

CCC asymmetric stretch, Ring-CH asymmetric ip-bend + CH2 twist

Ring-CH symmetric ip-bend, CH2 twist + ring-CH asymmetric ip-bend

Ring-CH asymmetric ip-bend + NH2 wag

NH2 wag + ring deformation

Ring deformation

Ring-CH wag

Ring-CH wag, CH2 rock + ring-CH deformation

Ring-CH deformation + CH2 rock

Rink breathing + ring-CH deformation

Ring-CH wag

CCC asymmetric stretch

Ring-CH wag

Ring deformation
	
3441, 3414





3336, 3317


3212



3208, 3057, 3032, 3015, 2899

2885


2826


1629




1611





1581

1515





1459

1433


1425


1334


1324





1316


1288



1275



1207




1176






1150, 1126



1080


1013

961, 951 

951 



909



843



819, 811

781


765

709, 648, 630
	
The most intense bands in the region above 3100 cm-1 in the infrared spectra of MDA is assigned to the NH2
stretching vibrations.




The assignments of the ring-CH, CH2 and CH3 stretching modes











The 1629 cm-1 band and the 1618 cm-1 line in the spectra of the MDA are due to ring and NH2 deformations,

The 1611 cm-1 band and 1618 cm-1 line in the spectra of the ring-CH bending mode and ring bending deformation, respectively.



The 1516 cm-1 band is a ring-CH bending mode.
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	DGEBA-DDM

	
OH stretch


NH2 asymmetric, and stretch, respectively 

Epoxy CH2 asymmetric, and phenyl CH stretch



Phenyl CH stretch

Epoxy CH2 symmetric

CH3 asymmetric, stretch

CH2 asymmetric, stretch

CH3 asymmetric, stretch and CH stretch

CH2 symmetric, stretch

CH2

Epoxy deformation
	
3550, 3409


3460, 3370



3054






3034


2997


2969


2930


2871



2840


1460

916
	
Can be assigned to the vibration of OH groups.

Can be assigned to the vibration of NH2 groups.


The overlapped peaks from 3100 to 2800 cm_1 are assigned to the CH/CH2/CH3 vibrations of epoxy groups, benzene groups, and backbone.
	
[4]
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