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R ©F: Poly(ether ether ketone) (PEEK)& 95% 213t 3iro 2 &&313led sulfonated poly
(ether ether ketone) (SPEEK)2 A|Z3lgon, o] & o|&3le ZEa]de|z ojuj= (PED 9} &4
=, 283 Zg7lEdelE (PC)e} Edl=£ solution casting #Hog A F3%t}h. SPEEK-
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ABSTRACT: Sulfonated PEEK (SPEEK) was obtained by sulfonation of PEEK using 95% sul-
furic acid. The blends of SPEEK with poly(ether imide) (PEI) and with polycarbonate (PC)
were prepared by solution casting. Glass transiton temperatures (T,s) were measured by dif-
ferential scanning calorimeter for the SPEEK-PEI blends and SPEEK-PC blends. Single T,
was observed in SPEEK-PEI blends which indicates the miscibility between the SPEEK and
PEI phases. Double T were observed in the blends of SPEEK-PC which indicate phase sep-
aration between the SPEEK and PC phases. Polymer-polymer interaction parameters (x;,) for
the SPEEK-PEI blends and SPEEK-PC blends were calculated using the thermal analysis
results. Phase behavior of the SPEEK-PEI-PC ternary blends was studied using the x,, val-
ues which were obtained from the binary blends of SPEEK-PE], SPEEK-PC, and PEI-PC.
From this result, single phase was calculated in the region of SPEEK-PEI blends and phase
separation was calculated in the most of the other region. T, results obtained from the DSC

measurements of SPEEK-PEIL-PC ternary blends were found to be consistent with the phase
behavior of the SPEEK-PEI-PC ternary blends.
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Table 1. Characteristics of Polymer Samples Used

ample M, M, T{C) 4C,(/gC) T,(T) olg/cm’)
PEEK® 39400 14000 1460 0.308 340 1.26
PRIt 30000 12000 2189 0.241 - 127
PC* 24100 10000 1509 0.226 - 120

¢ Supplied by ICL
b Supplied by General Electric.
“Supplied by Samyang-Kasei.
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Figure 1. Chemical structure of sulfonated poly(ether
ether ketone).
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Figure 2. Effect of sulfonation time on the T, of
SPEEK.
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Figure 3. Effect of sulfonation time on the sulfona-
tion level of SPEEK.
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Figure 4. Effect of blend composition on the T, of
the SPEEK-PEI blends.
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Figure 5. Effect of blend composition on the T, of

the SPEEK and PC of SPEEK — PC blends : (O) T, of
SPEEK, (0) T, of PC.

o] 7Rl E5H Vool dist nExte 859 1V,
Voot BRAE (m=V/Vy, my=Vy/Vy). 4
(1)& o]43td SPEEK-PC Eadl=s} PEI-PC &
Jeo] nEA-EA} A5 AEAFE FEeH 2
& SPEEK-PC Bal=eo] 74 0.2041~0.2721¢]
vy, PEI-PC Ed=9] #A$ 0.2125~0.24552] gke
2 Jelgon o|& Table 20 YeERiSIT
SPEEK-PEI S3l=2| TEX}- X} A4S EEH |
(212). Lust Weiss=?* aighy] A4 g o] 43}
AgAdo] 9y BAse fajAolex, B 24,
Jeln oREA-ERE A3 EEA et BANE

e go] HEaAT.

T _ un Tgl +kaTg2
gm L2 +kWQ

+ Awlu)g
(w1+sz)(wz+ bWz) (w,+ Cuh)z

(2)

_ XIZR(Tgl_TgZ)C

4 M, AT, 3
 ACu il
k= 4C,—waCe W
790

L BRI

Table 2. Polymer-Polymer Interaction Parameter
(x,2) of SPEEK-PEI, SPEEK-PC, and PEI-PC
Blends

biend 12
SPEEK-PEl’ SPEEK-PC‘ PEI-PC?

02 -0.5430 0.2554 0.2370
03 -0.4867 0.2721 0.2455
0.4 -0.8252 0.2240 0.2410
0.5 -0.3031 - 0.2241
0.6 -0.0107 0.2082 0.2276
0.7 -0.2001 - 0.2347
0.8 -0.2443 0.2041 0.2125
09 -0.5018 - -

2 Blend composition given as overall weight fraction SPEEK in
SPEEK-PEI blend, SPEEK in SPEEK-PC blend, and PEI in
PEI-PC blend.

b Data obtained by Eq. (2).

¢ Data obtained by Eq. (1).

4Data obtained from Ref.?’
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