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40 kV/30 mA 20 =10° ~60° X % - 15C 9.49%4 ¢
0.02 mol p-EKKE 4.06 ¢ 0.02 mol TPC
W,.=MJM W, M, 2h 6 h
M zo DPE 2h
3 10%
13 120°C 2 h
250 mL. 18 ¢ P-1 98 % .P-2 ~P-6

AlCl; 20 mL DCE -5~0%C 2.0 mL 1.
DMAc  DCE 30 min

Table 1 Monomers and structure units of copolymers

No. Copolymers Monomers T/1 Structure units
¢

P-1 p-PEKK p-EKKE TPC 100/0 %} @'@ @ @'(
R R
P2 p-PEKK DPE TPC 100/0 OOOCOC—

o O O 3 :
Alternative of I} Il Il Il
P-3 p-EKKE IPC 50/50 @()@(,O(.‘@()@(, o—
a-PEKK
Random of (I? (I? ?I) ?I)
P4 DPE TPC IPC 50/50 JKj%o«j}c«j%cjL @o@c Ct
pli-PEKK
q 9 f i
P-5 i-PEKK m-EKKE IPC 0/100 OOOCO—COOOC@—C,—
0 q
P-6 i-PEKK DPE 1PC 0/100 OOOCQ»C—

u_r
—t
=
=t

i

9]
Il
~ -

4 FT-IR 40.08 %
P-1~P-6 FT-IR 2. .
P-1~P-6 . i-PEKK
5 WAXD m-EKKE ~ WAXD
p-EKKE  m-EKKE i-PEKK
20 X, % 3. P-PEKK EKKE
20 p-EKKE
p-EKKE 25% .20 m-EKKE

100%  p-PEKK

Table 2 FT-IR spectrum of copolymers

No. FT-IR KBr cm™!

P-1 3063 1588 1494 Ar—H 1655 Ar—CO—Ar 1239 Ar—O—Ar 842 Ar-1 4

P-2 3064 1587 1494 Ar—H 1656 Ar—CO—Ar 1239 Ar—O—Ar 842 Ar-1 4

P-3 3063 1587 1494 Ar—H 1656 Ar—CO—Ar 1239 Ar—O—Ar 842 Ar-1 4 746 695 Ar-1 3
P-4 3062 1587 1495 Ar—H 1658 Ar—CO—Ar 1247 Ar—O—Ar 845 Ar-1 4 748 705 Ar-1 3
P-5 3063 1587 1496 Ar—H 1655 Ar—CO—Ar 1235 Ar—O0—Ar 844 Ar-1 4 743 704 Ar-1 3

P-6 3053 1583 1493 Ar—H 1655 Ar—CO—Ar 1241 Ar—O—Ar 849 Ar-1 4 743 694 Ar-1 3
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P-3
100
p-EKKE 45.6%  p-
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= 20
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1 3- T T 200 400 600 800 1000
° Temperature (°C)
T, 1 T, 530°C
Fig. 1 TG curves of copolymers
Table 3  Properties of monomers and copolymers
Sample 7, dl/g T, C T.¢ C T, C T," C X. % WAXD 20 °
p-EKKE — — 217.3 183.6 — 100 13.80 17.54 21.00 38.70 41.84
m-EKKE — — 122.3 — — 92.28 10.84 14.02 15.24 18.14 22.82 29.64
P-1 1.08 177.4 387.1 308.4 539.0 41.08 13.80 17.58 21.04 38.88 41.84
p-2 0.77 170.1 383.8 256.3 554.2 40.94 —
P-3 0.76 158.8 302.7 332.8 — 539.0 45.60 15.42 18.74 20.8 22.58 27.38
p-4 0.82 155.0 300.2 — 577.2 39.89 —
p-5 0.80 152.3 280.3 — 530.0 25.60 18.56 23.36 29.66
P-6 0.63 151.0 280.7 — 559.6 24.80 18.38 22.92 28.18
*Weight lose 5% in air " Second heating curve in DSC  © First heating curve in DSC — Not detected
3 2 p-EKKE  DSC . m-EKKE
T. = 183.6C T, =122.3C
T,=216.8C m-
T =217.3C »-EKKE PEKK  EKKE
. . J\ P-1
First heating \/—/\
e P-2
&
] 2 P-3
M Second heating ' ‘ o
o, N —— |
I—
a b ooling ¢ M\ PG
L L L L I I | 1 -
100 150 200 250 100 150 200 100 200 300 400
Temperature (°C) Temperature (°C) Temperature (°C )
P-1
P-1

_’_/ g:% U%l r3

—_— b
P-5 -

1 1 1 i P-6 N 1 1 1 |P -6
100 200 300 400 100 200 300 400

Temperature (°C) Temperature (°C)

Fig. 2 DSC traces of monomers and copolymers

a p-EKKE b m-EKKE c¢ First heating curves d  Cooling curves e Second heating curves
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P-1 P2 p- p-EKKE
EKKE DSC 387.1C  383.8C . .
308.4C  256.3C P-5  P-6 m-EKKE
Pl P2 T, 3.3C T, 7.3%C .
52.1°C P-1 m-EKKE DSC
T, 280°C
X.%. T, 10 5 2 K/min
P3  p-EKKE IPC T,
13- m-EKKE ~ i-PEKK  DSC m-EKKE
. DSsC
302.7°C  332.8C DPE 7 SEM
TPC IPC P-4 300.2°C SEM 3 p-EKKE
P-3 2 .P3 m-EKKE P-1
DSC 10 K/
min . 248.5°C . P-3
297.3C  325.1C P-3 13- P-1
m-EKKE

54 in

Fig. 3 SEM photographs of monomers and PEKKs
a p-EKKE b m-EKKE ¢ P-1 d P-3

8 p-PEKK i-PEKK p/i-PEKK
p-EKKE m-EKKE DPE TPC IPC P-1
p-EKKE
p-PEKK i-PEKK p/i-PEKK a- i-PEKK
PEKK . 1 3- T,
T, p- 20 m-EKKE
EKKE m-EKKE — TPC  IPC p- a-PEKK  DSC

PEKK i-PEKK «-PEKK DPE  TPC IPC
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SYNTHESIS STRUCTURE AND PROPERTIES OF
POLY ARYL ETHER KETONE KETONE S WITH DIFFERENT MONOMERS

DAI Runying LIU Fang ZHONG Ming XU Ling HUANG Hong SONG Caisheng

Institution of Chemistry and Engineering Sciences  Jiangxi Norrmal University ~Nanchang 330027

Abstract A series of high molecular weight alternative and random poly aryl ether ketone ketone copolymers were
prepared by low-temperature solution poly-condensation with 1 4-bis 4-phenoxybenzoyl benzene p-EKKE 1 3-
bis 4-phenoxybenzoyl benzene m-EKKE  diphenyl ether DPE and terephthaloyl chloride TPC  or
isophthaloyl chloride IPC  respectively. The inherent viscosities 7, of resulting copolymers were in the range
of 0.63 ~ 1.08 dL/g. The chemical structure of p-EKKE m-EKKE and PEKKs were confirmed by FT-IR. The
thermal properties of copolymers were obtained by DSC and TG. The DSC results indicated that the melt temperature

T, and the glass transition temperature 7, decreased with increasing the amount of meta-phenylene substituted
in the main chain. The TG results showed that the copolymers had excellent thermo-oxidative stability being stable
above 530°C  which was affected slightly by the amount of meta-phenylene substituted in the main chain. The
alternative copolymer b-PEKK has better order and higher crystallinity than random copolymers. WAXD showed that
copolymer p-PEKK and its model compound had the same crystallization diffraction spectra corresponding to a
rhombic system. While the morphology of the copolymer i-PEKK and the corresponding model compound showed
needle crystals which belonged to an anorthic system. i-PEKK was difficult to crystallize again in the course of
melting and it was in an amorphous state.

Keywords Poly aryl ether ketone ketone s Block polymer Monomers Crystallinity





