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Abstract—Polyester microfiber fabrics were alcoholysed at 120, 140, and 160C in 05,
10, and 1.5% of sodiumglycerolate/glycerol solutions(NaGR) up to 80% and the characteristic
decomposition features were compared and discussed with the results of the hydrolysis done
by 5% sodium hydroxide solution(NaOH) at 80, 90, and 100C. The resulting activation thermody-
namic parameters calculated by the combined use of the Arrhenius equation and the Eyring
equation were in NaOH case AH*= —13.89 kcal/mol, AS*= —38.12 cal/mol K, and AG*=25.25
kcal/mol and in NaGR case AH*=29.81 kcal/mol, AS*=-229 cal/mol K and AG*=3049
kcal/mol. Since in all cases NaGR-PET system has higher activation thermodynamic parameters,
it was concluded that NaGR-PET reaction system is more favorable at high temperatures and
occurs in a less selective fashion, in comparison to the NaOH-PET reaction system.
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Table 1. The reaction rates of the PET dis-

sociation reactions

Reactant Temperature  Reaction rate

(T) (/M sec)
NaOH(5.0%) 80 0.0021
90 0.0036
100 0.0065
NaGR(05%) 120 0.0021
140 0.0122
160 0.0749
NaGR(1.0%) 120 0.0021
140 0.0135
160 0.0774
NaGR(1.5% ) 10 0.0021
140 0.0146
160 0.0737
NaGR(Average) 120 0.0021
140 0.0134
160 0.0753
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Fig. 2. Weight loss ratio of PET microfiber
with respect to time by 5.0% NaOH
at various temperatures.
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Fig. 3. Weight loss ratio of PET microfiber
with respect to time by NaGR at va-
rious temperatures and concentrations.
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Table 2. The Arrhenius parameters

System E.(kcal/mol) A(/M sec)
NaOH-PET 14.48 1.947 X 10°
NaGR-PET 30.40 1.324 X 10"
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Table 3. The activation thermodymic parameters

Temperature NaOH-PET
(t) AH*(keal/mol) AS*(cal/mol K) A G*(keal/mol)
25 13.89 —38.12 25.25
80 13.78 —38.79 2747
90 13.76 —3891 27.88
100 13.74 —39.01 28.29
Temperature NaGR-PET
(v AH*(kcal/mol) AS*(cal/mol K) AG*(kcal/mol)
25 29.81 —2.29 3049
120 29.62 —3.39 30.95
140 29.58 —3.58 31.06
160 29.54 —3.77 31.17
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Fig. 6. SEM microphotographs of NaOH and NaGR treated PET microfiber : (a) untreated,
(b) 29.2% weight loss treated by NaOH, (c) 47.6% weight loss treated by NaOH,
(d) 34.3% weight loss treated by NaGR, (e) 47.7% weight loss treated by NaGR.
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