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Preparation and Characters of Curable Phenolic Resin Based on
Nitric Phenyl Az Functional Nowolac

Yang Yang ZhangM in Lei Yi
(College of Polymer Science and Engineering, Sichuan U niversity, Chengdu 610065)

Abstract Novel phenolic novalac resins, with phthalonitrile groups, cgpable of undergoing curing principally
through the addition of polymerization of these groups, are synthesized by coupling reaction betveen nowlac resins
and phthalonitrile dizonium salt Resinswith varying relative concentration of the functional groups are synthesized
and characterized The diazo-coupling occurs o amaxm of 89%. The goparent molecule weight showvs a downward
driftwith incease of degree of phthalonitrile substitution During curing, the azo bond decomposes at 224 249
The curing of nitrile groupsoccursat 270 310 . The cured resins exhibit better themal stability and higher char-
yield rate than a conventional nowolac resins
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Fig 4 Varition of heat extentwith phthalonitrile substitution
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Fig 6 Curing mechanisn of phthalonitrile resin
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Tab 3 Thermal decamposition character istcs of ADAN

T/ Tonax | Te/ 0 1%
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Nowolac 350 420 700 37. 01
ADAN - 1 250 560 700 78 07
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ANAN - 3 230 540 700 80 45
ADAN - 4 240 570 700 58 21
1): 700
100 |
9% |
z %
2 w| . ADANA
75 ¢ ADANA4™
6 100 200 300 400 50 60 700
t/C
8 ADAN
Fig 8 TGA curvesof ADAN systam
230 250
2%,
540 700
350
ADAN
ADAN - 1 ADAN - 2 ADAN - 3
700 80%
700 37%
89% , 700
58 21%
4
4 -
ADAN
89% DC ,ADAN

2006 2

20% 50% , 700
80% ADAN

1 Knop A, Pilaib L A. Phenolic resing chamistry, goplica
ton and pempomance, future directions Heidelberg Soringer, 1985

2 Kopf PW,Little A D. Phenolic resins In: Kirk-Othmer
encyclopacdia of chemical technology, New York: John W iley,
1991; 18: 603

3 JohnWiley. In Encyclopaedia of Polymer Science and
Engineering Vol 11, 2nd ed 1988: 45

4 L Yongkang Themoseting polymeric materials In: 36"
Internal SAM PE Symp. , 1991: 1 128

5 Salanone J C ed Polymeric materials encyclopaedia
Vol 2 CRC Press Boca Rabn, AL, 1996: 946

6 Fitzer E, Geigl K H et al Themal characterization of
pherolic resins Carbon, 1980; 18: 265

7 Reghunadhan Nair C P In: Ghosh A K ed Proccedings
of polymers 99” , Intemational smposiun on polymers beyond
AD, 2000

8 Bindu R L, Reghunadhan Nair C P,Ninan K N. J Phe-
nolic resins bearing maleimide groups synthesis and character-
ization Appl Poly Chem , 2000; 38: 641

9 Bindu R L, ReghunadhanNair C P,Ninan KN. J Ther-
mal characteristics of addtion-cure phenolic resins Appl Polym.
Sci , 2000; (80): 1 664

10 Bindu R L, Reghunadhan Nair C P, Ninan K N.
Polym Intnat . Vol 50, 2001

11 Reghunadhan Nair C P,Ninan K N. Addition curable
phenolic resins on ethynyl phenyl azo functional nowolac Foly-
mer, 2002; 43: 2 609 2 617

12 Szele |, Zollinger H. Az coupling reactions, structures
and mechanisns In: Top Curt Chem ,1983; 112: 1

13 Hegarthy A E In: Patai Sed The Chemistry of D ieoni-
um and Diazo Groups, Part 2 Nev York: W iley, 1978: 545

14 Burchard W. Advance in Dendriric M acromolecules
Polym Sci |, 1999; 143: 113

15 Sastri SB, Keller TM, Jones KM, Amistead J P
M acramolecules 1993; 26: 6 171

16 TingR Y, Keller TM, Price TR et al Characterization
of the cure of diether-linked phthalonitrile resins In: American
Chamical Sciety, 1982: 337 350



