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Effect of Stabilization Processing Conditions on the
Thermal Shrinkage and the Thermal Stability of
Rayon Fabrics Untreated and Surface-Treated with
Phosphoric Acid
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ABSTRACT

We investigated the effect of stabilization processing parameters on the thermal shrinkage,
thermal stability and microstructure of rayon fabrics stabilized under various conditions such
as heating rate, stabilization temperature, atmosphere gas, and chemical treatment. The
presence and absence of phosphoric acid treatment and the heating rate have most import-
antly influenced the thermal shrinkage and the weight change of rayon fabrics. Especially,
the phosphoric acid treatment decreases the reduction of thickness, length, and weight of
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the fabrics by about 80%, 20%, and 26%, respectively, in comparison with the untreated
counterparts, showing the protective effectiveness of the thermal shrinkage involved. The
thermal stability of stabilized rayon fabrics is also affected by all the processing conditions
used: stabilization temperature, phosphoric acid treatment, atmosphere gas, and heating
rate. In addition, the surface and diameter of the stabilized fiber significantly depend on the
treatment of phosphoric acid prior to stabilization process.

KEYWORDS : RAYON FABRICS, STABILIZATION PROCESS, PHOSPHORIC ACID TREATMENT,
THERMAL SHRINKAGE AND STABILITY
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Figure 1. A schematic illustration of rayon fabrics
and the gripping device placed in the
furnace during stabilization process.
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Figure 2. Effect of heating rate on the weight loss
change of rayon fabrics without phos-
phoric acid treatment during stabiliza-
tion process at 400°C in air.
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Effect of heating rate on the dimensional
change and weight loss of rayon fabrics
without phosphoric acid treatment dur-
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Figure 4. Effect of heating rate on the dimensional
change and weight loss of rayon fabrics
with phosphoric acid treatment during
stabilization process at 400C in air.
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Figure 5. Effect of stabilization temperature on
the dimensional change and weight loss
of rayon fabrics without and with
phosphoric acid treatment during sta-
bilization process with 200C A in air.
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Figure 7. Effect of heating rate on the thermal
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stability of untreated (top) and phos-
phoric acid treated (bottom) rayon fab-
rics stabilized at 400C in air.
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Figure 8. Effect of stabilization temperature and
phosphoric acid treatment on the ther-
mal stability of rayon fabrics stabilized
with 200C A in air.
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Figure 9. Effect of atmosphere gas and phosphoric

acid treatment on the thermal stability

of rayon fabrics stabilized with 200C h

in air.
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Figure 10. Scanning electron micrographs show-
ing fiber surfaces of ‘as-received’ (top)
and rayon fabrics stabilized at 400C in
air without (middle) and with (bottom)
phosphoric acid treatment.
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