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Poly(oxy-l,4-phenyleneoxy-l,4-phenylenecarbonyl-l,4-phenylene) (PEEK) is 
a relatively newmacr~lecule used as a hightwrature polymer, especially 
as csqx&te matrix. The discussion was based on the first full thwlysis. 
The heat capacity in the solid state (glass and crystal) from 0 K to the @ass 
transition (419 K), respecitve to the melting transition (668 X) was ccatputed 
using the vibrationalspectrumand cc~~~~adwithmeasur~ts from13QKto 
650 K (agremt: better than + 3 %, ref. 1) The heat capacity of the n-elt 
was measured from 420 to 650 KT All the-c functions were determined 
(S, G, and H, ref. 2). Semicrystalline smnples were characterized by deter- 
mination of crystallinity ard "rigid amLxphous fraction" (ref. 3). The 
crystallinity was determined by the ratio to the measured ideal heat of 
fusion for the ccmpletely crystallized Pm (37,5 kJ/n~lf. The riccid mrphous 
fraction was determined frcm the decrease of the increase sf the heat 
capacity at the glass transition temperature -78.1 J/(Kmol), beyond the 
reduction caused by the crystallinity. Carefully annealed samples had a 
crystallinity and no rigid amorphous fraction. Increasingly quick -led 
samples had increasing rigid mrphous fractions above the glass transition 
temperature (up to 14 %). In addition it was found that the qlass transition 
temperature was increased to up to 430 K. The correlations between the three 
phases: liquid-amorphous, rigid-amorphous aM3 crystalline were discussed in 
detail using many I)Gc-curves Ofimportance are the changes in melting tq- 
rature and the occurrence of multiple melting peaks,the hysteresis of the 
amqhous regions, the change of heatcapacitybetween glass andmelting 
transition tvrature, and the change of tie melting m as a function of 
crystallization tine, teqerature and annealing conditions. 
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