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Co-curing of TAIC with TMBPA-MPPO: synchronous enhancement of
bulk properties for high-speed and low-loss substrates

TAN Zhenzhen', WANG Xu? LI Lingyu', ZHONG Jiachun'", YUE Mengjie!, YANG Kaijie'

(1. College of Materials Science and Engineering, Sichuan University of Science & Engineering,
Zigong 643000, China;
2. Haohua Yuhang Chemical Company Limited, Jiaozuo 454002, China)

Abstract: In this study, tetramethylbisphenol A (TMBPA) was used as the bisphenol source, and a dihydroxy-terminated
oligomeric polyphenylene ether resin (TMBPA-MPPO) was synthesized via monomer copolymerization. Further, through a
nucleophilic substitution reaction, TMBPA-MPPO was end-capped with chloromethylstyrene (VBC) to prepare a
crosslinkable polyphenylene ether resin MPPO-VBC. The product structure was characterized by FT-IR, and the dielectric
properties, thermal properties, and moisture absorption of the cured product were systematically evaluated. The results show
that MPPO-VBC has good curing activity, and after curing it exhibits excellent dielectric properties (dielectric constant is
2.60, dielectric loss factor is 0.004 5 at 1 MHz) and heat resistance (7,=200°C). On this basis, MPPO-VBC was blended with
triallyl isocyanurate (TAIC), coated onto glass fiber cloth, and a composite was prepared. Its dielectric loss factor further
decreased to 0.001 4, the glass transition temperature increased to 221.4°C, and the tensile strength and flexural strength
reached 212 MPa and 267 MPa, respectively, demonstrating application potential in high-frequency copper-clad laminates.

Key words: polyphenylene ether; crosslinkable resin; cyanate ester; dielectric properties; composite materials
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Table 1 Dielectric constant and dielectric loss factor of
MPPO-VBC/TAIC resin systems at 1 MHz

EA AUk AL I LR T
MPPO-VBC 2.60 0.004 50
TM-9/1 2.71 0.001 29
TM-8/2 2.72 0.001 97
T™-7/3 2.79 0.001 55
TM-6/4 2.94 0.001 40
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Table 2 Initial energy storage modulus, glass transition
temperature, and cross-linking density of the

MPPO-VBC/TAIC resin systems

B S YISk ERERIE/MPa  T,/C ZZIDEEEZ/(mol/m”)
MPPO-VBC 1894 200.0 17915
TM-9/1 2249 210.8 5916.6
TM-8/2 2351 215.0 9131.5
T™-7/3 2432 221.1 9230.6
TM-6/4 2744 2214 14 025.6

M 8 Je 2 7] LU, B TAIC & &350,
MPPO-VBC/TAIC 4 lg 14 5 (1) 4] 46 it e 15 12 34 34 -
T 3 U LM R T R g . X R T
[fi: Ho—  TAIC A& & 73 F2=EUN, B EA RN
JCA IR G5 s 0, TAIC 43+ 10 05 T3 6 Uk vl 55

MPPO-VBC 1] £ ¥ ik XUg e A2 J N 5 A8 B 5 B2 B 2
WK, AT — 2B 82 T T NI

41, MPPO-VBC/TAIC ¥ S 14 2 1) 11 22 3 ¥
A IEYME th 22 B X ARIETY , KRR & RTE R T3
2R . ERERIZ, B TAIC & &6, 7,18
Wt v 5 T I U R s 0 3 A S gk — PR
ST AT B IR G RO

IR R BE TR AR XD FR.

p = E'/3RT (D

X O, p AM B Z BS54 mol/m’ s EV N
T+40 K I (£ BE L, 5047y MPa; R O FEAE S {4
O HAB M 8.314 J/(K-mol); TH T,+40 K I (¥ 44 5%t
TEE, B K

2 45 =0 (D 1 5 43 3], MPPO-VBC. TM-9/1 .
TM-8/2. TM-7/3. TM-6/4 ] 25 BE % & 2 5 N
1791.5.5916.6.9 131.5.9 230.6. 14 025.6 mol/m’,
F W TAIC 1 R 22 BRI e 16 A8 808 KA IR 1k R 1 52
R
24 AEFMEESH

¥ F TGA % MPPO-VBC/TAIC 4 g 14 % iy #
FosE kAT RAE, 25 R 9 Fror, 3 5% s ik
(DU FEE (T so,) ~ 10% S5 453 2 (00 BE ( Ty, ~ 5K R
HIRE (T, OWHE3FIR.

100 f-———3—8-—s——0—0—0=p-9 o 100
80 AES
c)
< 80 —— mppO-vBC E
o —e— TM-9/1 N
ﬁ\;gt 40r TM-8/2 &
50l T™-7/3 &
—o— TM-6/4 g
OF = = c::——::—r::j:z—;’:f:.;..'—:;—ﬁﬁ.,—_;,\\\ /./;q—fr:;f;;q 0 =
8
20} ‘\;’5/ AERE 100
V)
-40 100 200 300 400 500 600"

R/ PC
9 MPPO-VBC/TAIC BYRE /R RV AR E 14
Fig.9 Thermal stability of the MPPO-VBC/TAIC

resin systems

M3 F LUt BT A W IR R R T, 2 KT
350°C, RUIM ek R B A RIF A E k. Bk
TAIC &5 & 30, #4 Ji5 08 R 10 T, B HTHE I, 45 &
W g 7k 2 (¥ DMA K4 , B %5 TAIC & & 138 i, #
A 2% B 52 K L K, A Pl TR B O R A S
WA , IR R A A e e v BT



146 AR

2026,59(6)

#3 MPPO-VBC/TAIC H g R AT E M HIE
Table 3 Thermal stability data of MPPO-VBC/TAIC

resin systems

R R T,,/C T,/ C T, /C

MPPO-VBC 356 387 442
TM-9/1 375 410 449
TM-8/2 379 411 452
T™M-7/3 380 414 450
TM-6/4 404 427 458
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