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Scheme 1 Synthesis of HPOP-PEEK-F
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Scheme 2 Chemical structure of HPOP-PEEK-PEP

Table 1 'H-NMR of the HPOP-PEEK-F

1 2 3 4 5 6 7 8 9 0 1 12 13 14 15
8 7.1 7.72 7.82 7.4 714 6.94 731 7.43 723 6.94 7.31 694 6.60 7.16  7.81
B 7.11(H1),7.72(H2),7.82(H3),7.14 (H4, 4415

HS), 6.94 (H6, H12, H10), 7.31 (H7, H11), 7.43
(H8),7.23(H9),6.60(H13),7.16 (H14) % 7.81
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88.57 71 88.37 WA H H B W R E {13 ¥, 'H- ’ : , ,
NMR EE (B 2)fE 2B ER 6 =7.16 LK 8.00 7.50 7.00 6.50
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Table 2 'H-NMR of the HPOP-PEEK-PEP

1.4,5.14,15 2 3 6,10,12 7,11,19,18 8 9 13 16,17
] 7.05~7.11 7.72 7.82 6.93 7.29~7.34 7.43 7.22 6.59 7.53~7.58
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Fig.2 'H-NMR of the HPOP-PEEK-PEP
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Fig.3 DSC traces of HPOP-PEEK-PEP and HPOP-PEEK-F
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Fig.4 TGA curves of HPOP-PEEK-F, HPOP-PEEK-PEP and HPOP-
PEEX-PEP in air 10 K/min heating rate (DT =5%)

Table 3 TGA results of the polymers

DT (5% DTy,

weight loss) (10% weight loss)
HPOP-PEEK-F 504°C 560°C
HPOP-PEEK-PEP 457°C 494°C
Cured HPOP-PEEK-PEP 472°C 505C

¥ HPOP-PEEK-PEP R EIRE . X & H T HPOP-
PEEK-F MRS BBV A EBREHE,.C-F
SRAUEAEIEF 5 (485 kl/mol) , KT R B ITFR
ERRERR . LA Z 2 B w38 AL R
Bih S HERRESRFE AL « 8, E5
ZIRBEMFEZ BN C- CHIEME, BT HEC-
CHEMEAEE(345.6 ki/mol) , B A C - F
S5 eE s, B HPOP-PEEK-PEP RS #4558 HE 1K
F POP-PEEK-F. {H £ 32 Bk 5 9 HPOP-PEEK-PEP
PR EM SRR A TR .

WA TRAE B AW T, MR Ewm
FATLER XKENERYRARRN 1, M
PAsE TEAE , 58 4 B 0 B R Al T A R B R A
BEENER.
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Table 4 Solubility of HPOP-PEEK-F and HPOP-PEEK-PEP

Polymer Cure ( Before/ After) Acetone THF CHCI; DMF DMAe NMP
HPOP-PEEK-F - 1 5 S <] ] 5
HPOP-PEEK-PEP Before 1 S S 5 5 L)
HPOP-PEEK-PEP (360°C/2 k) After 1 I I 1 I I
I:insoluble; $:soluble
6 BEwr BBt CHCL, #1 THF %M T . ABREREYWAB T L

FAFBHOLE T EAY HPOP-PEEK-F & REF SXBERE THREM L RE LR ST
HPOP-PEEK-PEP X BKBU /S MR M £ W DL L, MITHORE, 6 UAHIE T B4 6 AR MR R
A8 A HPOP-PEEK-F 5§ HPOP-PEEK-PEP F#tE  # HHEFEMT WK AR .
JLPHE, FEZ R Bl Al & T DMF, DMAc, NMP.
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SYNTHESIS AND THERMAL PROPERTIES OF SELF CROSS-LINKING
HYPERBRANCHED POLY(ETHER ETHER KETONNE)

MU Jianxin' , MA Xiaoyel , ZHANG Chunling2 , WU Weichun', CHEN Jie' , JIANG Zhenhua'
(" College of Chemistry , 2 College of Muterials Science and Engineering, Tilin University , Changchun 130012)

Abstract Fluoro-terminated hyperbranched poly(aryl ether ketone) ( HPOP-PEEK-F) with 4-phenoxyphenyl side
groups was prepared from A, (2-(4-phenoxyphenyl )-1, 4-diphenol ) and B, (1, 3, 5-tris [ 4-( 4-flourobenzoyl )
phenoxy]benzene) with a function group ratio of 0.48: 1(A,:B,).The chemical structure of HPOP-PEEK-F was
confirmed by FTIR and 'H-NMR . The degree of branching(DB) of HPOP-PEEK-F was 0.66 determined by 'H-
NMR measurements . The phenyl ethynyl-terminated hyperbranched poly (ether ether ketone)} ( HPOP-PEEK-PEP)
was prepared by the end-capping approach. The HPOP-PEEK-PEP showed high glass transition temperature than
HPOP-PEEK-F, but exhibited lower thermal stability. After cross-linking, the glass transition temperature, thermal
stability and anti-chemical corrodibility of HPOP-PEEK-PEP were all improved .

Key words Hyperbranched poly(ether ether ketone)s, Cross-linking, Phenyl ethynyl, End-capping approach



