Supporting information

The supporting information included 9 Figures and 1 Table
Number of Page S2-S9: Figure S1-S9.

Number of Page S9: Table S1.
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Figure S1. 'H,13C and 31P NMR spectra, FT-IR spectra and HR-MS spectrum of PDG
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Figure S2. DSC curves of EP/ EHBFR-HB systems (a-d) at different heating rates, as
well as plots generated following the Kissinger’s (e) and Ozawa’s (f) methods for

determination of the activation energy of epoxy thermosets

S3



(a) 5°C/min EP (b) 5°C/min EP/EHBER-HCM,
a 10°C/min o 10°C/min
=) 15°C/min 184.5°C =) 15°C/min 182.7°C
= 20°C/min o 20°C/min
» 53 174.3°C
= =
z 165.7°C z 163.0°C
=1 5
— —
= 148.0°C =
1 -
= ]
2 ]
s ==

50 100 150 200 250 50 100 150 200 250

Temperature (°C) Temperature (°C)
(C) 5°C/min EP/EHBFR-HCM,, (d) SeC/min EP/EHBFR-HCMy,
10°C/min 10°C/min
= 15°C/min 1807 = 155Cmin  180.2°C
i 20°C/min 172.6°C g 20°C/min 172.10C
= <]
z 161.7°C 3 161.5°C
= =
= i =
o 144.0°C =
W ¥
= ==
50 100 150 200 250 50 100 150 200 250
Temperature (°C) Temperature (°C)

—_
Ke
=
in
T
—
ar

= EP
* EP/EHBFR-HCM,,

= EP
* EP/EHBFR-HCM,,

1021 4 EP/EHBFR-HCM,, 27k + EP/EHBFR-HCM),
_ EP/EHBFR-HCMy, EP/EHBFR-HCMj,
NH 99| 24
i~ [Ea=53.6 kJ/mol ”f:" Ea=57.8 kl/mol
E 9.6 La=52.8 ki/mol =200 pes71 kmol
T Ea=52.2 kJ/mol 18 Ea=56.5 kJ/mol
03L Ea=52.0 kJ/mol ' Ea=56.3k)/mol
Kissinger's method 1.5 Ozawa's method
0.00220 0.00225 0.0023{] 0.00235 0.00240 0.00220 0.00225 0.00230 0.00235 0.00240
vty & Ty, &1

Figure S3. DSC curves of EP/ EHBFR-HCM systems (a—d) at different heating rates,
as well as plots generated following the Kissinger’s (e) and Ozawa’s (f) methods for

determination of the activation energy of epoxy thermosets
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Figure S4. DSC curves of EP/ EHBFR-HBM systems (a—d) at different heating rates,
as well as plots generated following the Kissinger’s (e) and Ozawa’s (f) methods for

determination of the activation energy of epoxy thermosets.
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Figure S5. Raman spectra of EHBFR-HB, EHBFR-HCM, EHBFR-HBM, and pure
DGEBA
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Figure S6. Non-isothermal TGA and DTG curves for cured EP/ EHBFR-HB (a,b),
cured EP/ EHBFR-HCM (c,d), and cured EP/ EHBFR-HBM (g,f)

S7



@ ® o5l —w
= —=—EP/EHBFR-HB,
Ems 0.6. ~— EP/ENBFREy,
; - E — EP/EHBFR-HBM.
= - <04
= —e— EP/EHBFR-HB, =
E 103~ EPEHBFR-HE,, E
) —— EP/EHBFR-HEB3, NORT—— 0.2
g
5 0.0
Io] | | 1 1 I L 1
50 100 150 200 50 100 150 200
Temperature (°C) Temperature (°C)
C
©_ R —
= —— EP/EHBFR-HCM
El 0 0.6] —— EP/EHBFR-HCM,,
@ ——EP s —— EP/EHBFR-HCMy,
= —— EP/EHBFR-HCMy g 04
-g — EPEHEFR-HCMZ(] =
Elo2 E ——EP/EHBFR-HCMy, = o2
g .
o
Tt
= 0.0
1 0' I I 1 I L 1 L
50 100 150 200 50 100 150 200
Temperature (°C) Temperature (°C)
(e) ? (f) 08+ —=—TP
& FHEEHED " ——EP/ENBFR-HBM,
%1(}-‘ 0.6 — EP/EHBFR-HBM,,
wr
E § —_— EI’/'EHBFR—HI]TWJO
.E —— EP/EHBFR-IIBM T o4l
£ ,| —EPEHBFR-HBM,, =
10 ; . &
g —— EP/EHBFR-HBM,, 02l
£
S
v 0.0+
10" s s ‘ s ‘ ‘ . .
50 100 150 200 50 100 150 200
Temperature (°C) Temperature (°C)

Figure S7. Variation of storage modulus and tand with temperature for cured
EP/EHBFR-HB (a,b), cured EP/EHBFR-HCM (c,d), and cured EP/ EHBFR-HBM
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Figure S8. Flexural properties (a) and impact strength (b)for epoxy thermosets
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Figure S9. HRR (a) and THR (b) curves of epoxy thermosets
Table S1. UL-94 vertical burning and LOI results of epoxy thermosets.
Samples LOI Vflue After-flame tir;/:mcaI burnlng'tes-t .
(vol%) 0 (s) t(5) Dripping UL-94 rating
EP 23.6 74.6 - Yes No rating
EP/HB1o 27.1 38.9 - No No rating
EP/HB2 28.8 7.0 10.8 No V-1
EP/HB3 30.9 3.7 53 No V-0
EP/HCMyo 27.2 354 - No No rating
EP/HCMy 29.1 9.6 7.8 No V-1
EP/HCMs3 30.5 3.4 45 No V-0
EP/HBMy 27.3 33.2 - No No rating
EP/HBMy 29.3 9.6 7.8 No V-1
EP/HBM3 30.7 4.7 25 No V-0
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