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Tab.1 Intrinsic viscosity of PEKK copolymers

Samples [n)/(dL-g")
PEKKS50 0.85
PEKK60 0.86
PEKK70 0.85
PEKKS80 0.85
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Fig.1 FT-IR spectra of PEKK copolymers
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Fig.2 (a)Chemical structure and (b)'H-NMR spectra of PEKK copolymers
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Fig.3 (a)Chemical structure and (b)"C-NMR spectra of PEKK copolymers; (c)enlarged region of 5197.7~200.3;

(d)enlarged region of 159.2~162.3
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Tab.2 Ratio of terephthaloyl chloride and isophthaloyl

chloride compared to deconvolution analysis by the
“C-NMR spectra

Samples Monomer feed 7/1 Calculated T/1
PEKKS0 50/50 50/50
PEKKG60 60/40 60/40
PEKK70 70/30 69/31
PEKKS80 80/20 78/22
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Fig.4 (a) Cooling DSC curves after high-temperature isothermal at different time and (b) subsequent

heating DSC curves of PEKK80 copolymer

Tab.3 Thermal parameters of PEKK80 copolymer after isothermal at 400 C for different time

Samples T./)C T./C ‘AH/(J-g") 1/C "AH/J-gh)

PEKKS80 169.5 364.0 35.0 302.0 36.9
PEKK80-30min 170.1 362.0 40.1 286.1 38.9
PEKKS80-60min 172.5 355.8 314 274.4 32.7
PEKKS80-120min 172.9 340.7 27.2 240.6 24.5

‘A H,: enthalpy of melting; *A H. : enthalpy of crystallization
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Fig.5 (a) Thermogravimetric analysis and (b) derivative thermogravimetry (DTG) curves of PEKK copolymers
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Fig.6 (a) 3D TG-IR spectra of PEKK80 copolymer during the whole degradation process; (b) FT-IR spectrum of PEKKS80 co-
polymer at the maximum decomposition rate; (c) component residence time spectra for GC-MS; (d) signal response of
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Tab.4 Analysis results of PEKK copolymer by GC/MS

No. Retention time/min Tentative compound Molecular formula Relative intensity/%

1 2.382 Toluene Q 5.47
CH;
2 3.925 Phenol Q(m 92.28

3 7.357 Biphenyl 0.09

D "
o
5 7.719 Diphenylmethane OHZ @ 0.37

>

4 7.498 Diphenyl ether

Ar generated by chain scission and H' generated by crosslinking combine to form Ar-H
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Fig.7 Thermal decomposition mechanism of PEKK
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Structural Characterization and Thermal Decomposition Behavior of Poly
(ether ketone ketone) Copolymers

Jingzhao Shang', Ping Song™’, Guanghui Li’, Qingmin Sun’, Yong Wang’, Zhiyong Wei'
(1.Department of Polymer Materials, School of Chemical Engineering, Dalian University of Technology,
Dalian 116024, China; 2.School of Materials Science and Engineering, North University of China, Taiyuan 030051,
China; 3.Shandong Kaisheng New Materials Co., Ltd, Zibo 255185, China)

ABSTRACT: The structure and thermal decomposition behavior of poly(ether ketone ketone) (PEKK) copolymers
were studied in detail. The structure of PEKK was characterized by FT-IR, 'H-NMR and "C-NMR. The obtained re-
sults are consistent with the expected polymer structure. Due to the similar chemical shifts of the hydrogens on the
benzene ring of the PEKK, some peaks overlap, thus it is difficult to determine the ratio of terephthaloyl and isophtha-
loyl (T/T) in the structure by 'H-NMR. Therefore, the T/I ratio in the structure was determined by "C-NMR. The py-
rolysis behavior of PEKK was studied by DSC, TGA and TG-IR-GC/MS. With the prolongation of high-temperature
treatment time, the polymer is cross-linked, so the crystallinity and melting point decrease, and the glass transition
temperature increases. Regardless of the ratio of T/I, the 5% mass loss temperature of PEKK copolymer is between
559~565 C, and it still has a high residual carbon content at 800 ‘C, which indicates that the PEKK copolymer has
the good thermal stability. Finally, the thermal decomposition products and decomposition mechanism were explored.
Keywords: poly(ether ketone ketone); thermal decomposition; TG-IR-GC/MS



