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Table 1 Processing parameter of extruder strand of PPESK/PES blends "

Temperature 1 zone 2 zone 3 zone 4 zone 5 zone 6 zone 7 zone 8 zone

Set {C) 190 290 315 325 330 33§ 335 325
Actual (*C) 205 284 316 325 331 332 341 323

* Screw speed 80 r/min; Feed speed 12 r/min; Extruder current 6.5 ~
7 A; Exit pressure 4 ~ 4.5 MPa; Vacuum 0.07

FLOABREER 5,10,15 F1 20 K/min, W 1R EE
2% 200 ~ 1000°C .
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Fig. 1 Polts of lg[ —In{1 - ¢}] versus 1/ T of PPESK
at #=5,10,15 and 20 K/min in ¥,
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Fig. 2 Isoconversional plots of PPESK for values of ¢
0.05(a},0.10(b),0.15(¢),0.20{d),0.30(e)}, 0.35
(£),0.40{g)},0.45(h)and 0.50(i)
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Fig. 3  Themogravimetric curves for pure PPESK in N, at the
different rate of heating temperature

The insert shows thexrmogravimetric curves for pure PPESK in air at
10 K/min.
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Fig. 4 Derivative thermogravimetric ( DTG) curves for pure
PPESK in N, at the different heating rate
The insert shows DTG curves for pure PPESK in air at 10 K/min.

Table 2 The 5% loss temperature of PPESK at different heating rate

Heating rate (K/min)

Atmosphere
5 10 15 20
Nitrogen 491.5<C 508.7°C 514.0C 521.1%C
Air - 508.4C - -

Asb, B 3 B 4 43 5% 4l PPESK FEE X
FEFR TC R DIG #E . HE 4 F I UEHE

B RIBE OOCRIH, EASHMER YT, HE#E
EH 10 K/min &4 F , REWOHRTBREBERE
AL, B B AR ISR — 2 RRL, B R R B
St R R BE L B AR, BT I, R T 600C & F
T, SEKE ARG E SR EA
K BEMXHEE. B-HREIEIREGYEH
R EEWE. YA R B 600°C L
B.EEESUHMLSBIEAZERR EESAE
BE kg, ZHNZEGYAIBERRESTS
hEd RS RAREFARSTEIREN
B F_ERNIREUERESYHRE L
BOOLBH, £#ASKFAEY . AR SYR T BE
RERBTESFRAIBRER E=ZSH/AFES . BE
YoE 4R IRE R 8S0OCES , BR THEERS
PR TO0CER AL, ERAESZTSABELREESR
SHAR, REYERASBELD 100%, BA M
BEY .

H s #1 6 4r 3 & PPESK, 80/20, 60/40, 20/
80,PES Z#HASFAE FFAREE N 10 K/min &K
F& TGA B F1 DTG & . 1 & 5 & I, PPESK, PES
EHERYBAEEN BB E, 24
PPESK 7E 450 °C LART, L P B H A 0#8, RAU
HEFMEEREE YEEGURREERN 5%
B, B ENARI P, HEBIETHFSH,
PPESK R A RIFH AR E M, FEE PES T BHR
FLHHE MR BRT WIR E & WK, 7T L PES
RIh A RE R 4R A IR R A A, AR T PPESK
HBEHE. S ERAEH PES BB ER
Wt X O 9 B O o4 PPESK RO RS B, HIL R a0 &
KB ERINREH KA PES S EM N
THE B . 75 #4445 IR BE 3% B 700°C &%, PPESK/PES

100

80
S
g 60
= —o— 80/20
S 40| —%— 40/60
2 —D— 20/80
= —d— PPESK

20F

1 1 L 1

1
200 300 400 500 600 700
Temperature °C)

Fig. 5 Thermogravimetry analysis (TGA) curves of pure
PPESK, pure PES and their blends
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Fig. 6 Derivative thermogravimetry { DTG) curves of PPESK/
PES blends

Table 3 5% loss temperature of PPESK/PES at 10 K/min heating rate in

nikrogen
Atmosphere Heating rate (10 K/min}
FPES 80720 40/60 20/80 PPESK
Nitrogen
438.6C  439.6°C  463.3°C  477.7C  508.6TC
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Fig. 7 Dypamic mechanical data for pure PPESK
The storage modulus and loss modulus as a function of temperature
are showed at frequency 1 Hz with heating of 2 K/min.
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Fig. 8 Dhynamic mechanical results for pure PPESK
Storage modulus (Pa) versus frequency; Heating rate is 2

K/min.
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Fig. 9 Dynamic mechanical resutts for PPESK/PES blends
Storage modukus versus temperature { °C ) ; Loss modulus versus

temperature (°C) -
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A STUDY ON THERMAL AND DYNAMIC MECHANICAL
PROPERTIES OF PPESK/PES BLENDS

HE Wei, LIAO Gongxiong, JIAN Xigao, DONG Liming, WANG Pei
{ Department of Polymer Science and Materials , Dalian University of Tecknology , Dalian  116012)

Abstract A series of blends with varles compositions was prepared by melt-mixing on the basis of poly-
( phthalazinone ether sulfone ketone) (PPESK) and poly(ether sulfone) (PES) . The thermal stability of PPESK/PES
blends was characterized by kinetic studies using dynamic thermogravity in nitrogen atmosphere. The dynamic
mechanical properties of blends were carried out with DMTA - The results showed that the thermal degradation
displayed a two-step reaction and the degradation of PPESK was found to be a first order reaction in nitrogen. It
suggested that the degradation of PPESK in nitrogen was just related with the material properties not with the rate of
temperature increasing. The dynamic data such as the apparent activation energy before 15% loss mass, E, of 240
kJ/mol, were analyzed using Ozawa method. The thermal degradation rate of PPESK was slowed with increasing
heating rate. Besides, the storage modulus of PPESK decreased a little with temperature increasing before 280°C,
however, it had a remark drop in the temperature range of 280°C te 330°C . The presence of PES in PPESK resin
reduced the storage modulus and thermal stability .

Key words Poly (aryl ether sulfone ketone), Poly (ether sulfone ), Thermal properties, Dynamic mechanical

properties





