%58 ;OO F ¥ W No.S
2004 £ 10 B ACTA POLYMERICA SINICA Oct., 2004
B 2 -

—MHAEMEZENRNETRERNS R

gAg

RER #KT KEE %14

(GLPEMEXFA¥¥EE @A 330027)

X EITHMME, NEXE_PRA, RERESE

R BERA R WU W el
¥RIMHEER SAMET 2B TRSME &
FRE VMR ESTHE £RHBEEMBH
THIEEMAREEMRIE, FHLRBREE, AT
R E—E M E .20 %, ATTREFF
REEGMGASERATS TESE PRI AL
R BAMECGER —FF8 PES)KHE
FIAHM EFEHMEE B AR EEN
A [F] 2 B o 42 75 B 35 IR A 0 AR L AN T e
BAEBEBAMN TS el RRORE
FREAAEERNSE BERMNAERM R
FEREFAAAXERBFAFRARES#
KA (PEKK) 9 BEBE 1%, 5 4 PO & X 3% — 9 RE &
HURM#ETRBERAEN, AR T "R
BN E KWK CPEKK, 3# B FT-IR, DSC,
WAXD, TG %3 Hi#F 1T T RIE.

1 HEAS5{EE

MEZHBE(TPC) (MERAGT ), HHE N
81 ~83C; “HEM(DPE)(LEBREMNELE) ) EXRF
HERA LK AICL (AR, E# 4 10 4T );1,2-
“RZ 42 (DCE) , N-F oty wg 47 B (NMP) £ % T
o EEEMAOSm A FRHTHEERH . LS
R R T Sy el A

WC-1 BB i A (B R 28 IF ) ; Perkin-
Elmer 2400 BT F 53 $7{ ; HP 59898 [ i% X (EI
A B & ); Perkin-Elmer SP One FT-IR ¥¢ % {¢;
Perkin-Elmer Pyris | Z#PAHE RN (FBEE Y
20 K/min, N, %% ) ; Shimadzu DT-40 #4443 ¥7 {¥ ( F+
BEEN10Kmin, N, FTKF); A g

tl D/MAX-TI B £ B3 X 54 #7554, cu 2,30
kV, FH A 10 ~ 40°; R B IR E 7, - B9
B2 0.5 g/dL 1) ¥ B AR ¥ K, 30°C F 12 [X & BF i
W E KB 9. = Int/eoc ' (dL/g) it &
2 AEXE_HBRE(TCTPCIHSH

EXAARRE . THRO=ORFMA 20.3
g(0.10 mol) TPC X 0.28 g(0.005 mo) Bk F} I =&
L8R 1.6 (0.01 mol) , FHRE 120CBA RSN
H2h REHEABRE 175~ 180CHETRILELER
FREAM B, A 50 mL YAk 5 58 o 5
(ol €, , 2 $ad I, B MR 4 A L B, A g
AT HERBIIAERK 27.25 ¢, I F
80% E 4 K 144 ~ 145°C; EI-MS(70 eV): m/z =
340 (M*, 15.26), 342 (M* + 2, 12.46), 305
(100.00),277(59.47),249(22.36) , 214 (23.64),
177(23.31),142(47.66),107(36.28) ,95(8.48) ,71
(21.04),47(15.61); FT-IR (¢m™ ' ) 1776, 1377,
1354,1242,1164,945,893 743,697,589 ,482
3 ZEHNEFTREE(C-PEKK)HEH

# 6.68 g(0.05 mol) X./K AICI, F1 20 mL DCE
MARFHEREMVMEH SO TR =0®E 4,
FTO~S5CHM 2.5 mL(0.025 mol ) NMP 1 5 mL
DCE R &, %9 10 min TH 5, KK WA 3.4078 g
(0.01 mol) TCTPC #1 1.7021 g(0.01 mol) DPE, F
~10CEARM 20, FEHRRMN 1 h, BR“RF"H
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RERGES . EIEE DPE HE, 4110 5,
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Fig. 1 Synthetic route for the C-PEKK
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TCTPC Hl DPE BBE/R H. AL B NMP 89 H
BN BEAYNKEEARAMNER TRERE
B, M Bk /R RIFE 1: AL RIRERE RN
0.30 ~ 0.36 mol/L. AICL,/TCTPC BYFE/REL R 5~ 6
LA K NMP/TCTPC BIEE/RHL A 2.5 ~3 0, BEW
S EEER 075, REESWRAR AN
T8, T B R4 K 10 ) 5% 38 55 Bk B AR ( PEKK) ™
G 4 h X EHTRENESs T R ER
38 69 TR AR LA R 5 3 R R A 3 9T R 1 15 LU B
EYFEHRS SRARM LR ERE,
e3P R R0 A S0 R R — B AT, AR AR
B TRENESY.
5 BAWH FT-IR

B FT-1IR & LETE 1657 cm A HIFE
B 45 6 TR WO 5 1587 cm ' F 1497 em” ' A0 B ER
BB 82 1 Bh R A 0 5 1245 em ' I 75 B A A XS BR
febs 495 4% 2 1R Wi % ; 864 em ™' b R X L ZHOALE R
W i, pT O T SF BE B A 2 (B KR T AR R RN, R
THREMEEY.
6 BEWH DSC,WAXD R TG 7+ H

R DSCHMRAEREAHERALEBER
(7,) 270°C , k. PEEK(143°C)#l PEKK(156°C) &
BEELD. ZEATFRAYEEBTEFSL
FHERAEEBTREAYERNE R . &
BROYTHBSHEEFRR. REWE 250CH
ZbFE 30 min 5 75 6 WXAD B b — T 5 KB IR
BwE(E 2), TEERE FTE AR BN E, &
BREDRS THEUAHESTTHA T H
7 [ERT,DSC B Pt TAE MR s I, &
Mk R —F, 19 %W CPEKK MREEBHIER
(E&) & T4

TG(E HSHMERAPERAMEAAA
PHATRIBE (KE 5%) 5T B 525°CH 512°C,
W C-PEKK A& (& M 14 . K TG ik
g, 7E 700°C , B AW EH SN SR K E D5
3 61% 1 54% , % B C-PEKK B & Lt #8 i PEEK.
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Fig. 1 DSC curve of C-PEKK
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Fig. 2 WAXD spectrum of C-PEKK
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Fig. 3 TG curves of C-PEKK in Ny (a)} and in air (b)
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Table 1  The solubility of C-PEKK in different organic solvents (25°C)

DMF NMP DMSO CHCl; THF CH, Cl, CCl, Acetone Ethanol Toluene Hexane

+ + + + + - - - - - -

+ :Soluble; - :Insoluble

1Al WL, C-PEKK RETRIF b i M EE R IREE M ABETEMAEVER  CPEKK BEREMESAET
DMF,NMP,DMSO #l THF 1, I AE T —fME SZEARREER T X2 FHEHEEED, 5N
BHERIEREBERAF LD, B FE. .28, - DFERSHEAKRSFEZE, AT E AR
S ECHS, BERESESH T CHCL .l B IMHERSENSEMATSEENEEENT C-
WA W, ZERARMNI AFESY C-PEKK i PEKK BN RT3
HREMBERS, M ABRMAM PEEK, PEKK JLF
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SYNTHESIS OF A SOLUBLE POLYCHLORO SUBSTITUTED
POLY{ARYLETHERKETONEKETONE )

SHENG Shouri, KANG Yiqiang, HUANG Zhenzhong, CHEN Guohua, SONG Caisheng
( Institutes of Chemistry , Jiangxi Normal University , Nanchang 330027)

Abstract A monomer of tetrachloroterephthaloyl chloride ( TCTPC) was prepared by the chlorination of
terephthaloyl chloride catalyzed by ferric chloride at 175 ~ 180°C for 10 h, and confirmed by FTIR, MS and
elemental analysis. A soluble polychloro substituted poly{ aryletherketoneketone) { C-PEKK) was prepared by low
temperature solution electrophilic Friedel-Crafts reaction of TCTPC and diphenyl ether (DPE} in 1,2-dichloroethane
in the presence of AICl, and N-methyl-2-pyrrolidinone (NMP) . Effects of the molar ratio of monomers and the
amounts of AICl; and NMP on the polycondensation were investigated. Some propersites of the polymer was
characterized by FT-1R,DSC, TGA and WAXD, etc . The results shown that the glass transition temperature(270C)
of the polymer is higher than that of pure PEEK and PEKK, and the polymer was noncrystalline. The polymer was
soluble in common organic solvents such as DMF, DMSO, NMP, CHCl, and THF at room temperature and showed
excellent thermal stability at temperature over S00%C in air, high char yields of 61 % in nitrogen and 54% in air at
700°C .

Key words Poly( aryletherketoneketone), Polychloro substituent, Tetrachloroterephthaloyl chloride, Low

temperature solution polycondensation





