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5 PR RETE (52565 A ) 570 B8 HUHZEAM G5 (T8 Bruker 22 7)) ; 400 (400 MHz) A% 4t
PRIEAL (T8 Bruker A H]) ;DSC 1 BU7R 22 i i B0 (i1 Mettler Toledo 23 w] ) ; TGA/DSC 1 Bk
BT (Fi+ Mettler Toledo 2] ) ; Instron-5869 HUA4 BHA I ( 3¢ E Instron A ) o
1.2 ZHHE

ASCHIERYI L Axly IEGH T A2 o Horb A RSB AT AR IF ORIk , « F1y 43590 kg X9
A AT BRI ) BT o A8 5 LAy A FCRSF DRI ER R Ehy 7:3 (ATI3) ], fi 3k an T - 7E %
A Dean-Stark 437K %% HUBSEFEAE ZUAT B9 100 mL = FURCAIAZR T 15 mL 7R3, it AZE Ik
e (0. 402 ¢,0. 003 mol) , X A(1.598 g,0.007 mol) Fll 4,4"-— 5 —ZKF I (2. 182 ¢,0. 010 mol ) , FH:
FR IR DR IRER AN XU A B R 2 A T INAR 4,47 - R E R R . I ABRBR#2. 736 ¢,
BRIRES 1. 000 g, A 2K 12 mL AR KR 72 135 CR e duh ik, SOy 2 b, BRE47K R . KI5 TT
2 200 °C L AkZE i 4. 5 b, B, A — & 5 (R B DMAc, SR8 7= W05 B R b i B 6 LA
280 mL TOMPiPHs .70 mL 55§ /KA 10 mL Z PR PC il BEOTIE IR, K SR ™ W) 48 DLFE IR ULTE id 9 , L
WO, ZE R AR AR h K Hl 42 12 b J5, TR, 13 30k K 3.523 g0 RA IR N 93%
'"H NMR(CDCL,) ,5:1.71,6.98 ~7.03,7.04,7.25 ~7.29,7.79,7.87,7.98,8.08, FTIR,¢/cm ™" ;3037,
2969,1726,1656,1596,1498 ,1389,1242 , 2244 & M i3zl i N, , W33 200 mL/min, 528 B X
] 30 ~350 °C, Jh il 3 48K 10 K/min, T, 2 — U TH i 2 25 5% S 20 Ik 05 ¥ 2 N, /<, O ok
20 mL/min , {320 B2 X [A] 30 ~950 °C, FHELH AN 10 K/ min; SRR #7512 o 2. 0 g JLR YR %
T 5 mL & 45 .10 mL 1,2-Z5%¢,10 mL 1,1,2- =50 ke, 308 005 FEBE BRIt SEA5 34 5t
WA, HrAPIEATT A 25 CF P2 R 5 mm/min,

2 FRHE

2.1 HERUIHEK
EARTF DRI S5 A U A RSRST R ISR 1 5 USOJ7 B U Scheme 178 o
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it N

+g

Scheme 1  Synthesis route of BPA-DFK-HBI copolymers

AU A T 555 Il TR A ST P 3 A% 40 3R SO 25 1 Wil 6 1), FEBRFRATATAE T, A5 2 AR X 0 7
JERCSRAT s AR DRI R 5 75 P 55 7 b AR SR, SRy C—N BI04 3R S, ZEAUA R B A7 A 1
ST MELAAS S AR o3 F B AT, I HL T A AR 4 35 7 SRR I 1 8 PR 7 L
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207 3t Bk I B CaF, BUVE W, .2 1175 BPA-DFK-HBT = 0L 34, B84 W 1 Kk 28 W32 7 v Sy 15 ol A
0. 5% BT, 76 (25 0. 1) CHEIR A ML, S007 T B 3L R P A RFPEAG B2 1551 0. 53 dL/g
PAE, WL 1o BEAE 7RI DK 5 15 O, SE SR B0 TR A 0 38 A P AR 22 , R PG JBE 2 B
e, B ERRT 70% 0 RV AR EZE  JOIERPRE EEREA T, AR 201 B A B A1, X B PR REAT —
SERZIR , W3 3 o JLRYIR R b, T DRME B S5 A T2 By C—N SR OOy A SR D5 e 1457 A ik 6
W T R G ERENITE, 75 2 Sk RE B 3R Y
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%1 BPA-DFK-HBI =T R¥7E &7 P HILL iR iG =
Table 1 Intrinsic viscosity of BPA-DFK-HBI copolymers in chloroform

Copolymer A9TL AST2 ATT3 A6T4 AST5 A416
N, ¢ /(dL-g™") 1.35 1.17 1.05 0.98 0.85 0.53

2.2 HEYHEN

£ BPA-DFK-HBI = e R Y1 FTIR ([ 1) 11,3037 em ™ R AW b C—H iz sh i o ,
2969 em ™'y IS | C—H 44k sh i, 1726 om ™" S BRIEER BRI C==0 XUHE {45 45 2h W Wi e ,
1656 om ™'y Z R 1Bk C==0 BUE AN A5 PR WIS o B AT DRIRIE 55 S 10, 1726 om ™' R4
58,1656 om ™ MRS

(-OH HH
"—\,,Vrf— 23 45 6 7 3
ATI3
g A7I3 JJ&J\‘
5
E
3500 3000 7 1500 1000 500 8.5 8.0 7.5 7.0 19 1.7
o/cm™! 6
K1 BPA-DFK-HBI 33414 FTIR 1% & €2 BPA-DFK-HBI 2£547(%' H NMR % [&]
Fig. 1 FTIR spectra of BPA-DFK-HBI copolymers Fig.2 "H NMR spectra of BPA-DFK-HBI copolymers

7E BPA-DFK-HBI = 038 Hfg' H NMR(JE 2) tf,8 1. 71 kb B 7 HI 3% F H py3LdRis. 6,7 ir H
ML iR 5 4,5 7 H B9A0~A 00 8% i, X 02 1 T R B 5T 1 2 0, JLHE IR RV B KR, (288 1 IR %%
2o B AIFIRIEE ARG ,6 ~ 9 £ H A i B B dT K
2.3 HEWRERE
2.3.1 ERpeE MRS W A BURIFREN b T HA 2 A PRI, BHAT 1 R0 SR, 7R
17 \THF \DMF o BA BT BRI, I sn PR 22 . A% % T BPA-DFK-HBI =50t %%f#—iﬂﬁ

FRURIRR AR P AR I, W3R 2 B o JERMIBRAE ST P ORES T 008 A SR BERR PR 73 e P4, A
VR INAR PR 5R) NMP \DMF THE 25 Fh g fig i 1 35 T K, YA T 057 B b S A I o o i @E’J”’rﬂ:ze
H1 TSR R IR DK i 5 B I B o I WK IR 4 57 A SR 45 R BT B I B iR, LR A
R FCMR P IV BERE 5 o DRI, 0 5 9 1 XU A R I K WA % 508 L 31, w45 31 B A — 5 i 38 77 P g
(G T R 55 BE B 5 o
%2 BPA-DFK-HBI = TR JLMAF R AR
Table 2  Solubility of BPA-DFK-HBI copolymers in solvents

Solvent
THF CHCL, NMP DMSO DMF Toluene Acetone
+

Copolymer

A9I1
A8I2
ATI13
A614
ASI5
A416 -
A317 -
A218 -
A119 - - - - - - -

o+ o+ +
o+ o+ o+ o+
o+ o+ o+
o+ o+ o+
I I
I I

o+ o+ o+ o+ o+

+ :soluble; - :insoluble.
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2.3.2 ERpOBERSA WU A BURIFEENY T, 155 €, A S0 459 BPA-DFK-HBI =g
IRy, SPERERAE DSC R TGA fh2k WP 3 A 4, Z5 5440198 3 Bk . DSC 455 /R, S RM U FE—
A B ASTICHS L A8, IO T ROTRERR . 6 A F KRR AR (3 K, SER B TN 165 ~
236 CBWIH K, GHNA R 70% 1, T, A3 A A B o Sl RER t TR A WER T IR R his
i BE /N, S A RTBICTE , MR 43 (0

100
\ o
ATI3
= - ]
E < 80F
2 ASI5 z |
i p=
jan}
AT af
.~ AlI9
—~————— L
" 1 n 1 n 1 " 1 n 1 " 40 " 1 " 1 n 1 " 1 n 1 n 1 " 1 " 1 n 1
125 150 175 200 225 250 275 100 300 500 700 900
Temperature /°C Temperature/°C
K3 d:34 BPA-DFK-HBI i) DSC £ K4 J:34) BPA-DFK-HBI [ TGA Hlj£k
Fig.3 DSC curves of BPA-DFK-HBI copolymers Fig.4 TGA curves of BPA-DFK-HBI copolymers
*3 BPA-DFK-HBI = U R¥HIm M
Table 3 Heat-resistant properties of BPA-DFK-HBI copolymers
Copolymer T,/C T s’ C T _sq/C T/ C Cy/%
A911 165 526 525 540 48.31
A713 180 526 526 542 53.29
A515 212 526 532 543 58.23
A317 233 529 535 550 63.16
AlI9 236 548 556 581 66.82
T, :glass transition temperature, T, :onset temperature of degradation; 7 _s, :temperature when 5% mass loss was found, T, : temperature

of max rate occurred, C,% :char yield at 900 C.

BPA-DFK-HBI =JC3E R Y i) TGA S5 R, Bl R IR ML R in AR, 5 % R H R B Rk 4
R REITH AR LA BRIRER 1A KT 50% I ,5% A HIEE R 532 °C, oWl A BIR DY
MERR S5 T 22 °C,900 CHFAYFR B R T 58. 23% o FWIZEIFDRIEM A A, 30 i T 3R Py iy £ A3
TEVERIE B AP o R d TG W) EHE P 5 I AFFFIRBRER S5 )5 , LRSS G B R, T S e 1
HE5iE
2.3.3 ARG BAPEARE AT WY A TR 5T Ik R 22 36 R vk P AR A R A R AE L AR E 20 ~
30 wm )8 i B, 75 Instron 5869 RUATRHAIAL E XS H Iy PEREREA TN, Wk 4,

%4 BPA-DFK-HBI = T £ RYHE AR M 1ERE
Table 4 Tensile properties of films of BPA-DFK-HBI copolymers

Copolymer Tensile strength/MPa Elastic modulus/GPa Breaking elongation rate/ %
A9IL 76.6 2.9 14.8
A812 75.1 2.8 4.9
A713 76.5 2.7 3.4
A64 76.0 2.7 3.8

SERYI BRI PE RERL A AN SR, (HARL 5 B o T 75. 1 MPa, 38 2R 2 T 2. 7 GPa, Wi R R &
T 3.4 % o SRR IELF 1 S A VERE , TR TO7 AR G W) 8k S A 21 B S B
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FRFF BRI |~ 56— R A0 A S8 e RO AZ% 4 BT C—N {5 246 2R Bz A5 31— R 51 3R 5
3R o 5 XU A BURIFBERRAN LC , 1238 R W) AT DL e i) FARGE PR MR PR TR PR R o 24 4 5 DK il o
AFERT 30% (5 ST E00 9. 6% ) It HA L R IR EHIPERE, T, rT 32 25 C iZ R 5Lyl Ll
A R AL HR R R e i ) 5 R R SR T, SEBUAPE BEAY T . ISR L e 5k P i T
75. 1 MPa, SRR T 2.7 GPa, A B 4t AR SR EAT S IR | BT F A S5 UG B
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Preparation and Characterization of Poly( aryl ether ketone )
Containing Bisphenol A and Benzimidazolone

WANG Zhipeng™”, WANG Feifei”®, WANG Honghua®, ZHOU Guangyuan®®
(“Key Laboratory of Polymer Ecomaterials ,Changchun Institute of Applied Chemistry ,
Chinese Academy of Sciences ,Changchun 130022 , China
" University of Chinese Academy of Sciences , Beijing 100049 , China)

Abstract A series of random copolymers of poly (aryl ether ketone) was prepared by copolymerization of
bisphenol A, 4 ,4'-difluorobenzophenone and benzimidazolone ( BPA-DFK-HBI). High relative molecular mass
copolymers were prepared wvia the nucleophilic polycondensation and C—N coupling polycondensation. The
structure of the copolymers was characterized by FTIR and 'H NMR. The heat resistant properties of the
copolymers were studied by DSC and TGA. As the feed ratio of benzimidazolone and bisphenol A increases,
the solvent resistance properties of copolymers are improved in polar solvents such as DMF and THF. The
thermal stability is enhanced, and the T, is significantly increased to as high as 236 °C. It is difficult to obtain
high relative molecular mass polymer when the molar ratio of benzimidazolone and bisphenol A is higher than
7:3 because precipitation occurs in the early stage of the reaction due to the poor solubility of copolymers.

Keywords poly(aryl ether ketone) ;benzimidazolone ; bisphenol A ;copolymer;special engineering plastics
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