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A Study on the Alkali Hydrolysis of PET fabrics with Ultrasonic
Application( 1)
- Decomposition Rate Constant and Activation Energy -
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Abstract—In order to give a silk-like touch to PET fabrics, the PET fabrics were treated with NaOH
alkaline solution in various conditions. In alkaline treatment, the liquor flow type pilot weight reduction
apparatus with magnetostrictive ultrasonic transducer was used for the study. The weight loss of
PET fabrics hydrolyzed in 4% and 6% NaOH solution, at 95°C and 99°C for 60min. with ultrasonic
application showed 3.7~4.6% higher than that of treated fabric without ultrasonic application. From
the difference of specific weight loss, the treatment condition of the maximum of hydrolyzation effect
appeared at 95C in 4% and at 90C in 6% NaOH solution, respectively. During the alkali hydrolysis of
PET fabrics, the decomposition rate constant(k) increased exponentially with the treatment temperature
and were not related with ultrasonic cavitation. The activation energy(E.) in decomposition of PET
fabrics were 21.06kcal/mol with ultrasonic application and 21.10kcal/mol without ultrasonic application.
The ultrasonic application gave a little higher value of the activation entropy(4S™) and a little lower
value of Gibbs free energy(4G™) compared with not used ultrasonic apparatus.
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Fig. 1. Alkali hydrolyzing profile.
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Fig. 2. Weight loss of PET fabrics as function
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Fig. 4. Weight loss of PET fabrics as function
of treatment time under various temperature in
4% NaOH solution with ultrasonic application.
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Fig. 5. Weight loss of PET fabrics as function
of treatment time under various temperature in
6% NaOH solution with ultrasonic application.
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Table 1. Decomposition rate constant(k) of PET
fabrics( X 10"8gcm_2sec_ h

Temperature(C)
80 90 95 99

Hydrolyzing method

NaOH 0.988 1915 3.385 4.860
NaOH + Ulirasonic 1.097 2.209 3.841 5.339
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Table 2. Activation energy

Hydrolyzing

method Ea(kcal/mol) A
NaOH 21.104 1.059x1¢°
NaOH + Ultrasonic 21.064 1.113x1¢°
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Hydrolyzing method  Temp.(C) AH™ (kcal/mol) 457 (cal/K-mol) 4G~ (kcal/mol)

80 20.402 -37.869 33.775

90 20.382 -37.924 34.154

NaOH % 20.372 ~37.951 34.344

99 20.364 -37.973 34.496

80 20.362 -37.770 33.700

NaOH + 90 20.342 -37.825 34.078
Ultrasonic 95 20.332 -37.853 34.268

99 20.324 -37.874 34.419
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