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AlCl, N N- DMAc 12 DCE 13-
4- DMBC 4 4'- DPODPS 1 3- 4- i-
DPOPKK 1 4- 4- p-DPOPKK 3
FT-IR 'H-NMR DSC TGA WAXD
PEK 1
DPODPS mp 140
~141°C i-DPOPKK 10 11
mp 119 ~ 120°C  p-DPOPKK 10
11 mp 219 ~ 220°C AlCI,
o AR DMAc DCE
PEK 0.4 nm
PEEK PEKK PEEKK  PEKEKK PEK
T, T, 2
PEK Perkin-Elmer SP one FT-IR PE
KBr Bruker Avance 400 MHz
T, T, CF,COOD/CDCL, 1:1 ™S
Perkin Elmer 2400
DMAX-
T, T H mA X CuKa 40 kV/30 mA
13 4 20 =4 ~ 40° Netzsch DSC 200pc
DMBC 4 4'- 20 ml/min
DPODPS 1 3- 4- i- 10 K/min 10 K/min DT-40
DPOPKK 1 4-  4- p- 20 K/min
DPOPKK 3 Tioh 5 g/l
301 C
P, DSC WAXD T =c 'l 1,71,
3
12 DMBC mp 121
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~122°C DSC FTI-IR 'H-NMR 4
13
I : 12 g AlCL, 30 mL
c1—c@ C@C@C—Cl DCE. 0~5%C 1.2 mL DMAc 30 min
N -15C
y 4.02 ¢ 0.01 mol DPODPS 4.11 ¢ 0.01
FI-IR em™' 11775 Cl—CO—Ar 1655 Ar— oo n
CO—Ar 1595 Ph 855 Ar-1 4 702 762 Ar- 8 L DPE n
1 3 ."H-NMR CDCl, & 8.256~8.277 4H, d
8.054~8.077 4H, d 8.232 1H, s 7.909 ~ 120°C 2 h
7.931 2H, d 7.683~7.721 1H, d . P, 98%
C»H,,0,Cl % C 64.28 p, P.P P P, .
64.25 H?2.89 2.94 .
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Table 1 FT-IR and 'H-NMR spectra data of copolymers
Copolymer ~ FT-IR KBr cm™! "H-NMR CF;CO0D/CDCl; 1:1 &
P, 3066 Ar—H 1660 Ar—CO—Ar 7.804~7.843 4H, d 7.229~7.250 8H,, d d
1306 1150 —SO0,— 1243 Ar—O0—Ar 8.027~8.050 4H; d 7.975~8.004 8H., d
839 Ar-1 4 767 710 Ar-1 3 8.416 1H; s 8.186~8.209 2H, d 7.269~7.295 1H, d
3064 Ar—H 1659 Ar—CO—Ar 7.986~8.020 8H, d 7.269~7.302 8H, d 8.225 1H, s
Py 1239 Ar—O—Ar 844 Ar-1 4 8.130~8.152 2H; d 7.777~7.797 1H. d 8.039~8.060 8H; d
706 Ar-1 3 8.431 1H, s 8.196~8.215 2H, d 7.816~7.830 1H; d
3065 Ar—H 1656 Ar—CO—Ar 8.007~8.028 8H, d 7.269~7.315 8H, d
1239 Ar—0—Ar 842 Ar-1 4 8.045~8.066 12H.; d d 8.434 1H, s 8.206~8.226 2H; d
691 Ar-1 3 7.837~8.000 1H, d
Table 2 Properties of copolymers P, P, P,
Copolymer Dinh dL/g T, C T, C Ty C hkl 110
P, 0.75 187 207 519
1N 0.99 164 332 523
P, 0.77 167 354369 526
PEKEKK™ 0.81 160 380 530
PEKK™ 0.77 163 341 575
* Weight lose 5% =+ Refs 7 13 P, P, 020 110 200 211 114
7 WAXD 020 Fomll el 110
b3 WAXD 200 211 114 Form |
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PEEKK PEKEKK " 8
DSC 2
2. P, P, T,
Form [ / PEKEKK PEKK T,
110 200
020 T, T, P,
= 2! P, DSC
g p. 114
E — —
Py
P, P, P, DSC
m 5 % m WAXD 14 PEEKK
20() PEKEKK  PEK
' Fig. 1  WAXD curves of copolymers P, Form | Form [I
5% T,
First heating of P; 3 PEKK
T, 519C
z
8 9
xS . L
R First heating of Py, 3 3
3 PEKEKK PEKK
First heating of P,
P,
Second heating of P,
150 200 250 300 350 400 450 H,50, CHCLCOOH CsH;OH/
T K .
emperature (°C ) C,H,ClL 1:1
' Fig. 2 DSC curves of copolymers NMP DMF DMAc DMSO
Table 3 Solubility of copolymers
Copolymer CHCl;  CHCL, GH,Cl,  NMP DMF DMAc  DMSO CHCLCOOH  CgHsOH/GH,Cl 1:1  H,SO,
P, - - - + - + + - + - + +
P, - - - - - - - + - +
P, - - - - - - - - - +
PEKEKK * - - - - = - - - - +
PEKK* - - - - - - - - - +
+ Soluble - Insoluble + — Soluble by heated * Refs 7 13
10 P,
13 4 DMBC
4 4'- DPODPS 1 3- 4-
i-DPOPKK 1 4 4-
p-DPOPKK

3


Absent Image
File: 0

Absent Image
File: 0


3 287

REFERENCES
1 Zhou Qifeng Fan Xinghe Xie Xiaofeng . High-Temperature Resistance Polymers and Their Composite Materials
. Beijing Chemical Industry Press 2004.113 ~ 118
2 Jin Guozhen . Engineering Plastic . Beijing Chemical Industry Press 2001.420 ~ 425
3 Tang Xudong Wang Yan He Zhenghua . Journal of Tianjin University of Science & Technology
2006 21 1 29~32
4 Cul Yongli Ying Pengchen Wang Xiaohong . Plastic Industry 2006 34 295~298
5 Sheng Shouri Cai Mingzhong Song Caisheng . Acta Polymerica Sinica 1999 4 490 ~ 493
6 WenHL Song CS Tong Y F Chen L Liu X L.J App Polym Sci 2005 96 489 ~ 493
7  Chen Lie Song Caisheng Tong Yongfen Wen Hongli Liu Xiaoling . Acta Polymerica Sinica

2005 1 119~123
8  Wang F Roovers J Toporowski P M. Macromolecules 1993 26 20 5295 ~ 5320

9 Chen Lie Song Caisheng Wen Hongli Tong Yongfen Liu Xiaoling . Journal of Jiangxi Normal
University 2004 28 1 83~85

10 Zolotukhin M G Rueda D R Cagiao M E Bruix M Balta Calleja I J Bulai A Vander Elpt L Gileva N G. Polymer 1997 38 14 3441 ~ 3453

11 Dai Runying Song Caisheng Zhong Ming Xu Ling Huang Hong . Journal of Jiangxi Normal University

2007 31 5 518~522

12 Huang Hong Xu Ling Dai Runying Song Caisheng Journal of Jiangxi Normal University
2008 32 1 94~97

13 Song Caisheng Cai Mingzhong Zhou Liyun . Acta Polymerica Sinica 1995 1 99~102

14 Mo Zhishen Zhang Hongfang . Structure of Crystalline Polymers by X-Ray Diffraction X . Beijing

Science Press 2003.58 ~ 67

SYNTHESIS AND PROPERTIES OF POLY ARYL ETHER KETONE S
CONTAINING MULTI-CARBONYL IN THE MAIN CHAIN

GAO Huahua SONG Caisheng LI Jing LIU Fang ZHAN Yulin
College of Chemistry & Chemical Engineering  Jiangxi Normal University ~Nangchang 330027

Abstract Poly aryl ether ketone s are considered as a kind of important high-performance polymers due to their
excellent thermal stability resistance to corrosion creep and other outstanding properties. However the PEK' s
insolubility in common solutions and high melt point restrict its processing and application. In this paper above all
a novel monomer 1 3-di 4-chloro formyl benzoyl benzene DMBC was synthesised and confirmed by FT-IR 'H-
NMR and so on.Then three poly aryl ether ketone s containing multi-carbonly in their main chains were prepared
by low temperature solution polycondensation of DMBC with 4 4’-diphenoxydiphenylsolfone DPODPS 1 3-di 4-
phenoxybenzoylbenzene i-DPOPKK and 1 4-di 4-phenoxybenzoyl benzene p-DPOPKK in 1 2-dichloroethane
DCE  with the presence of AICl; and DMAc. The structure of polymers P, P, P,

FT-IR and 'H-NMR. The inherent viscosities N, of them are above 0.70 dL/g. WAXD studies reveal that the

obtained were characterized by

three polymers have the same crystallization diffraction pattern as PEKK which belongs to rthombic system so all of
them also belong to rhombic system. Thermal properties of the polymers were obtained by DSC and TGA. DSC
analysis indicates that compared to PEKEKK and PEKK the glass transition temperature T, of polymers is
improved and the melting temperature T,, decreases. All of the polymers also show high thermal stability with 5%
weight-loss temperature over 519°C according to TGA . Compared to PEKEKK and PEKK the solubility of polymers
is also improved especially with the introducing of sulfonyl and more isophthaloyl.

Keywords Poly aryl ether ketone s Polycondensation Multi-carbonly = Synthesis and properties





