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HYSTERESIS
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e Sorption onto a glassy solid below the glass
transition temperature

e At Tg hysteresis disappears

 Hysteresis arises due to adsorption and
desorption into/out of a material in different
states

e Matrix relaxation is the reason for this
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Stu dy

. Scots plne
e (1) Unmodified

e (2) Densified using 6 Mpa open press 150°C
steam

e (3) Thermal modification — 200°C with
Injected steam for 2h

* (4) Densified and thermally modified
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Isotherms
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SORPTION KINETICS
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O Experimental data
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PEK MODEL
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KELVIN-VOIGT

 Mechanical interpretation using Kelvin-Voigt
viscoelastic model

e Rate limiting step of sorption process Is
polymer relaxation
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KELVIN-VOIGT MODEL
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£ = (0, /E)[1 — exp(-t/p)]




£ = (0, [E)[1 — exp(-t/e)

4 ¥

MC = MC, + MC,(1 — e1)+ MC,(1 — et

o, =11=- (p/MRT.In(p./p;)
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Viscosity
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Cooperative Relaxation Processes in Polymers

J. Appl. Polym. Sci., 64, 77, (1997)
SHIRO MATSUOKA,' ARTURO HALE*
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CONCL USIONS
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* A ‘'mechanical’ interpretation gives results that
are reasonable

 Need an independent way of determining the
polymer relaxation characteristic times

e Fast = reinforcement? slow = matrix?
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