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Table 1 FT-IR and ' H-NMR spectra data of monomers

Monomer FT-IR KBr A cm™! "H-NMR CDCl; &
2918 m CH,—H 1660 s —CO— 1590 1496 7.773~7.793 4H, d J=8.0Hz 6.837~6.857 4H, d 7.112
0-Me,-DPO BP
s Ar-H 839 ms Ar-1 4 ~7.163 4H, 2H; m 2.165 12H, s
— —C 7.831~7.863 4H, 4H 7.123 ~7.160 4H, 2H, .
o-Me,-DPO TPDK 2919 m CH,—H 1658 s —CO— 1589 1499 a L m N a m  6.860
1401 s Ar—H 840 ms Ar-1 4 ~6.895 4H. d 2.16 12H; s
DIDC-M 1776 s —CO—N—CO 1717 s —CO— 1377 8.690 2H, s 8.535~8.554 2H, d J=7.6 Hz 8.104~8.123
) m CN 1096 m —CO— 750 s C—CI 2H. d J=7.6Hz 7.384~7.393 8H,. d 4.122 2H; s
1.4 1h 10 h 2 h
12 17.6 g AICI, 10%
20 mL DCE 10%
-5 ~0%C 100°C 6 h P,
NMP 30 mlL. DCE 0.5h =98% . p,.P, P,
4.14 ¢ 0.01 mol o-Me,-DPOBP 5.83 ¢
0.01 mol DIDC-M. - 15C

oot Oio D

H 0-Me,-PEKEKI (P,)
k
g 0
+ti S ti I~ Ly
é‘QN —C C C 0 -
| AN
(IC)I H g 0-Me,-PEKKEKI (Py)
1.5
2
DMAc 5%
. 2.1
24 h 120C FT-IR  'H-NMR 2.

2h  180%C 2 h P, P,
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Table 2 FT-IR 'H-NMR spectrum data of copolymers

Copolymer FT-IR KBr A cm™! "H-NMR CDCl; &

8.319 2H, s 8.244~8.261 2H, d J=6.8 8.108~8.127 2H, d J=7.6
A 2922 m CH—H CH,—H 1660 s 7.404~7.435 8H;.dd 4.128 2H; s 7.617 4H, s 6.884~6.906 4H, d J
—CO— 1779 1725. s —CO—N— =8.8 7.814~7.835 4H; d J=8.4 2.227 12H;,
CO 1384 m CN 1246 s Ar—0O— 8.300 2H, s 8.224~8.242 2H, d J=7.2 8.098~8.107 2H, d J=7.2
P, Ar 7.384~7.416 8H;. dd 4.109 2H; s 7.604 4H, s 6.891~6.913 4H, d J
=8.8 7.793~7.869 8H;; dd 2.213 12H; s

2.2 WAXD

1 P, P, 200C 1h ]

Heat flow (mW)
Endo

WAXD

1 1 1 1
200 220 240 260 280
Temperature (°C)

Fig. 2 DSC curves of copolymers

Table 3  Properties of copolymers

Tinh T, T, T, T, Ty
2 Copolymer
g dl/g C C C *® c C ¢
E P, 0.61 240 310 ~330 466 513
— P, 0.90 237 290 ~312 464 529
PEKKY  0.77 163 341 575
PEKEKK®  0.81 160 380 530

Soft temperature " © Lost weight of 5% 10% ¢ Lit. ' TPC/IPC =
. . . 70%/30%  ° Lit "2

10 20 30 40
20(°) T
Fig. 1  WAXD curves of copolymers 464°C
2.3 100
DSC 2 3
T, PEKK "
X
PEKEKK " < 8o
.20
2 P,
E
2 P,
& 60F
: DSC 1 1 1 1 1 1
WAXD .P, P, 100 200 300 400 500 600 700
co Temperature (°C)
P, 310~330°C P, 290 ~312°C
Fig. 3 TG curve of copolymers
3 3.
12 13 2.4
T, PEKK' PEKEKK "
4 P, P

PEKK * PEKEKK "
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Table 4  Solubility of copolymers

Copolymer DMF DMAc NMP CHCL CH,C,  GH,Cl, CyH,Cly CeHs OH/C,H, Cl, 1:1 H,S0, Conc.

P, + + + + + + + +
P, + + + + + + + +
PEKK® - - - - - - - - +
PEKEKK" - - - - - - - - +
+ Soluble - Insoluble °Lit'> PLit™
Table 5 Mechanical properties of copolymers
Copolymer Tensile strength Young' s module Elongation at
MPa GPa break %
P, 81.0 2.0 6.9 2.5
P, 51.8 1.8 4.6 LA 5
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STUDY ON SYNTHESIS AND PROPERTIES OF POLY ARYL ETHER
KETONE IMIDE HAVING BIS o-METHYL PENDENT GROUPS

ZHONG Ming XU Ling SONG Caisheng DAI Runying HUANG Hong
College of Chemistry & Chemical Engineer  Jiangxi Normal University =~ Nanchang 330022

Abstract Three novel monomers were synthesized and confirmed by FT-IR and 'H-NMR. N N’- 4 4’-diphenyl-
methane bistrimellitimide diacid chloride DIDC-M  was synthesized by acidylated the 4 4'-bis N-Trimellitimide -
diphenylmethane which obtained from trimellitic anhydride with 4 4’-diaminodiphenylmethane DDM .2 2" 6 6'-
Tetremethyl-4 4'-diphenoxy diphenylketone o0-Me,-DPOBP  and 2 2’ 6 6'-tetremethyl-4 4'-diphenoxy-
triphenyldiketone  0-Me,-DPOTPDK  were prepared by aromatic nucleophilic substitution reaction by 2 6-
dimethylphenol with 4 4’-difluorodiphenylketone and 4 4'-difluorotriphenyldiketone respectively at the presence of
sodium hydroxide using DMSO as solvent at 200°C .
Two novel poly aryl ether ketone imide copolymers containing bis o-methyl moieties were prepared by low

temperature solution polycondensation of DIDC-M with 0-Me,-DPOBP or 0-Me,-DPOTPDK in 1 2-dichloroethane

DCE and at the presence of AlCl; and N-methyl-2-pyrrolidone  NMP  as catalyst. The structure of copolymers
P, P, obtained were characterized by FTIR and 'H-NMR. Differential scanning calorimetry DSC  analysis
indicated that the copolymers showed high glass transition temperature 7, 240°C and 237°C respectively. The
single T," s in the DSC cures suggested that no microphase separation occurred in the block copolymer. The
copolymer also showed a high thermal stability with 5% weight-loss temperatures in excess of 464°C in nitrogen
while 10% weight-loss temperature over 513°C  according to thermogravimetric analysis TG . Wide-angle X-ray
diffraction  WAXD studies revealed that P, and P, were amorphous which agreed with the results of DSC and as a
result of introducing the rigid imido structure or non-planar methyl pendent to polymer backbone the regularity of
macromolecular chain destroyed. The soluble behaviours of the copolymers were tested qualitatively at room
temperature in common organic solvents. It showed that the copolymers have good solubility in the following solvents
N N-dimethylformamide DMF N N-dimethylacetamide DMAc NMP dichloromethane tetrechloroethane and
chloroform. Flexible and colorless films were easily obtained by solution casting with DMAc as solvent. Tensile
strength elongation at break and Young' s module of P, were 80.0 MPa 6.95% and 2.0 GPa respectively and for
P, were 51.8 MPa 4.6% and 1.8 GPa respectively. So introducing methyl pendent groups in the polymer main
chain and copolymerization with novel monomers are efficient methods to synthesis high performance advanced
materials . Furthermore the copolymers contain methyl pendant group as a potential functional group which can be
converted into aldehyde or carboxylic acid so it provides an original way to prepare functional PI/PEK copolymer’ s.
Keywords Poly arly ether ketone imide ~ Copolymerization Bis o-methyl pendent Structure and properties





