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Abstract

substitution reaction between 4-nitrophthalonitirle and biphenyl-type novolac resin using base as catalyst. The results of

A novel phthalonitrile functional biphenyl-type novolac resin ( PBN) was synthesized by nucleophilic

rheology show that the complex viscosity of PBN resin is below 400 mPa-s at 180 to 300°C , indicating that the resin
possesses excellent processing capability. DSC curve of PBN resin reveales that the thermal polymerization reaction oc-
curs between 280°C and 450°C with peak temperature of 377°C and exothermic enthalpy of 187 J/g. PBN resin exhib-
ites excellent thermal stability. The results of TGA shows that T,” and Ry, are about 529°C and 78% , respectively.

Key words Biphenyl-type novolac, Phthalonitrile-etherified , Addition-curable , Processing capability , Thermal
stability
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Fig. 1  Synthesis protocol of PBN resin
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Fig.4 GPC curves of PBN and BN resin
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Tab.1 Typical parameters of GPC curves for
BN and PBN resins

WA M, M, M./M,
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K 4 FEYES AR PBN BEAR Y GPC £k H AT 2%
RLA SR ER T, B 35 B 43 1 40 A R AE AR AR5 A
XFT BN BRI, PBN R A A4 bk e B 8] 45 45, 22 W)
Hopradek, g 1 afRIE AR W RS B A1 Y
FIAREE PBN I AR S F 2=, HEES
FLRER BN B IR R /- BOREHE 2L (M, /M, ) AR, B B
B AR B B 1 5+ E RS, —H W F=
SYATFFIEAR L
2.2 WEMIZETEH

PBN B 5 5 % TN B TR /2 £ T DU &k
MR 25 DO AR AP s ), M YRR X B e 4 A Ay i 27 2 2

PV

BARGF AR IE M, a] LAy A7 R ek 45 il
B RAT B IR B, A R A S T
B T2 A MRk

X PBN W4T T AE vE Rk (&1 5) o mILA
FH EETEL 175°CHE, PBN IR E E /N T 1
Pa-s; 20 195C B, ZEEE(HIA B4 400 mPa-s,
UU AR S B2 AR AS T AR FR B 2 305°C , W PBN #4 i
BAZ 110°C RT3 1, s b i % s A A
152 RTM XIRA I T T 2 PERE 22K, i H F RTM
T2HIEE AR 28 BT = 5] 310°C 1, W
(R0 B FF IR DRGHEIE K, 22 W BB ZE L T EE T W] AR
AT 3B AL

1.0

> o
[=,) o]

EAFE/Pa-s
o
~

0160 I 260 I 2;10 I 2é0 I 320
BEC
K5 PBN RS ATAS 4k
Fig.5 Rheology curve of PBN resin
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Tab.2 Typical parameters of TGA curves for

cured PBN and Novolac resin

Wi T,5/C PRI KRR/ C 900°C 5k iR/ %
PBN 529.1 558.0 78.0
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