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ABSTRACT

The non-Newtonian viscosity of atactic and syndiotactic polystyrenes from 200 to 300°C
temperature range at various pressures is described well using our recently proposed YDT
(Yahsi-Dinc-Tav) and the Cross models [1]. The Pressure-Volume-Temperature (PVT) data of
atactic and syndiotactic PSs are fitted to the Simha-Somcynsky equation of state (SS) [2],
to calculate the characteristic parameters, such as P*, V*, T" and the hole fraction. The
relationships among PVTh values are elucidated both with the Simha-Somcynsky Hole
Theory and the previously obtained various Tait equations. The application of the linear
dependency of our derived quantities; zero shear and constant shear-rate viscosities with
h and T dependent “thermo-occupancy” function (Y,) leads to extract novel conclusions on
the differences between both types of PSs. In particular, as given in Figure 1, the
viscoholibility (the derivative of the logarithm of viscosities) decreases with the increasing
hole fraction, h, computed from the SS theory.
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Figure 1: The derivative of logarithm of zero shear and constant shear-rate viscosities
with respect to hole fraction at constant T versus h for both polymers.
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OZET

200-300°C sicaklik araliginda ve degisik basinclardaki ataktik ve sindiyotaktik polistirenin
Newtonyen olmayan viskozitesi Cross ve yeni 6ne surtlen YDT (Yahsi-Dinc-Tav) modelleri
ile iyi bir sekilde tanimlanmistir. Ataktik ve sindiyotaktik polistirenin Basing-Hacim-Sicaklik
(PVT) verileri; P*, V', T" karakteristik parametreleri ve bosluk kesrinin hesaplanmasi icin
Simha-Somcynsky hal esitligine (SS) [2] uyarlanmistir. PVTh degerleri arasindaki iliski hem
Simha-Somcynsky Bosluk Teorisi ve hem de yeni elde edilen Tait esitlikleri ile aciklanmistir.
Sifir kayma ve sabit kayma gerinim hizi viskozitelerinin h ve T bagiml “termo-doluluk”
fonksiyonu (Y3) ile elde ettigimiz lineer bagimlilik uygulamalari, her iki polistiren arasindaki
farkhliklar Gzerine yeni sonuclar ¢cikarmamiza yol acmistir. Ayrica, Sekil 1'de gorildtugu gibi,
viskoholibilite (viskozitelerin logaritmalarinin tlrevi) SS teorisinden hesaplanan h bosluk
kesri arttikca azalmistir.
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Sekil 1: Her iki polimerin sifir kayma ve sabit kayma gerinim hizi viskozitelerinin
logaritmalarinin sabit T'deki tlrevinin h'ya gore degisimi
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