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Properties of Hydantoin Epoxy Resin Modified by Carboxyl Terminated
Liquid Nitrile Rubber
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ABSTRACT: The work aims to improve the toughness of hydantoin epoxy resin by incorporating carboxyl-terminated
liquid nitrile rubber (CTBN). CTBN of different amounts were added to the hydantoin epoxy resin through the
melt-blending method. The modified epoxy resin was prepared with 4,4'-diaminodiphenylmethane as the curing agent.
The curing process was determined by studying the curing kinetics. The effects of CTBN content on the reaction activity,
mechanical properties, thermal properties, and cross-sectional microstructure of the modified resin system were investi-
gated in detail. The results showed that the addition of CTBN shifted the curing exothermic peak of the modified resin
towards the direction of higher temperature, and CTBN significantly improved the fracture elongation and impact strength
of the resin system, while the thermal properties remained relatively unchanged. The cross-sectional microstructure of the
modified resin exhibited a two-phase "island" structure. In conclusion, CTBN has a significant toughening effect on hydan-
toin epoxy resin, and the resulting modified resin system can be used for metal corrosion-resistant coatings and adhesives.
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Fig.1 DSC plots of modified epoxy resin
containing 10 phr CTBN at
different heating rates

[l 2 247 10 13 CTBN gl 3148 B [ AL 1 A 21
AP N 2 FFaT L, ARG R R R AE 1767 cm!
1 698 em™ A A7 7E IS I H I K AL G R IE A i
Ya¥Rshig, 2982 cm ' F1 2 935 cm ' Ab4Y Sy F LA R
FRAAEXS A4 HR s , 76 945 cm ™ AEFEAEI i YR 4R
FEPERE M £E 2 235 om ' AbAYRE LI Ay
CTBN HE LMy m4adiksl, 763453 cm™' 13 366 cm™
Ab H PR A 700 B2 3 N—H %) B2 6 4 I 3 A0k Bk
AEYEF L WAL SR IE Y FT—IR 3% [&] v B 48 ik 1 2 3
FEAEMZ S C T K, LA R IR I S AR AN AR o 10
Fiz HE A T A 22 AR [ AL T2t AR T SE B e 4
1L

2.2 CTBN HExI#8 & & PRI 72 00

3 M CTBN & FtPEM IR 1R & ) DSC
Fiidh<k, THEBCREE N 10 °C/min, 7 LIF H,
BifiE CTBN 25 i A 3G T, Ao A i B4 R s S oy ik B8 A
AU P YL B B T T v o TR, — T CTBN K
Uity FR 3 B SR T DL R AR R A b2 SO, {H H R R
PEZEL EL [ A ) A SRR 2, Hm A 32 2R 38 B I g
JEPH B FHUTY, ol PR 48 R R0 L 0 R B AR, DA i
T LA S AR ) A AT — e B BEARAE . 59—,
NI CTBN ePERG, SOrEms e i 2 i 2 5 B 3
TN o 12 (A5 2 R 400 43— 1) B 7 BRI Al 48 A8 45 50 [

HE I FAEAER 3R G B I A4 i 258, T R A A% ) S

A
VT W
3| sl N |
5 3453 33665
B |FfR
= ]
2933 2235 M
94
2982 1767 5
1698

1 1 1 1 1 1
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™

K2 RfERTE S 10 4y CTBN
PR ER AU IR Y FT-IR 35 4]
Fig.2 FT-IR spectra of modified epoxy
resin containing 10 phr CTBN
before and after curing
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Fig.3 DSC curves of modified epoxy
resin with different CTBN contents
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Tab.1 Mechanical properties of hydantoin epoxy resin modified by CTBN

CTBN fil At/ P A5 BE/MPa P it /GPa W 54 %/ % s/ (kIm™?)
0 81.6+4.6 3.240.2 2.4+0.5 4.6+1.4
5 87.9+5.1 2.9+0.1 3.2+0.2 7.3+1.1
10 78.843.6 2.740.1 3.940.3 12.8+1.2
15 60.9+5.9 2.240.1 4.3+0.2 16.9+2.2
20 56.743.8 2.0+0.2 3.6+0.3 13.4+1.0
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Fig.4 TGA curves of modified epoxy
resin with different CTBN contents
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Fig.6 SEM images of modified epoxy resin with different CTBN contents
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