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Abstract

Partially oriented polyvester yarn (PET POY) was treated in the unrestrained state using
various solvents at different temperatures. Interactions between PET POY & solvents were
estimated by the changes of microstructure, morphology and mechanical properties. The
correlation between the changes of microstructure & morphology and the changes of mechani-
cal properties was also studied.

TCE. Dioxane, O-DCB, DMF, and BA were found to be active solvents, while Iso-AA and
water were found to be weak solvents. PET POY was affected mainly by the solvents when
treated with active solvents and affected mainly by heat when treated with weak solvents.

Changes by the solvent treatment in microstructure and morphology were . an increase in
crystallinity, a change in birefringence, a shrinkage in length, and a change in DSC curve.

As for the changes in mechanical properties, findings in the PET POY when treated with
solvents were : a decrease in stress-at-break, a change in yield stress, an increase in strain-at-
break & yield strain, and a decrease in initial modulus.

Changes in microstructure and morphology directly affected the mechanical properties.
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Table 1. Three dimensional solubility parameters of PET residues'®?"?*¥ and solvents®!92029,

PET residues & solvents 8 (cal/cm?®)'? & (cal/cm?®)? & (cal/cm®)? & (cal/cm®)?
0
I
—CH.— Q) C~0-CH,- 10.78 9.30 4.25 2.94
H
0}
0
I

—C- —C- 9.85 9.04 2.50 3.00

I

0 0]

l

—~C—0—-CH. CH.—0-C— 12.10 9.66 16.70 12.85

I

0]
Tetrachloroethane 9.85 9.15 2.6 2.0
Dioxane 10.0 9.3 0.9 3.6
O-dichlorobenzene 10.0 9.35 3.1 1.6
Isoamyl alcohol 10.0 - - -
DMF 12.14 8.52 6.7 5.5
Bpnzy] alcohol 12.1 9.0 3.1 6.7
Water 23.4 6.0 15.3 16.7

— < not found in literature
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Fig. 1. Effect of temperature on the crystallinity of
PET POY treated with various solvents.
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PET POY treated with various solvents.
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PET POY treated with various solvents.
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