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Abstract—To control the hydrolysis rate of PET fabric with NaOH, HCl and CH;COOH(HAC), as
regulating reagent, were added to the 0.5 M NaOH solution. The concentrations of acids in 0.5 M
NaOH were varied. PET fabrics were treated with aqueous solutions of acids in 0.5 M NaOH under
different conditions.

The weight loss of PET fabric, the rate of hydrolysis, the apparent activation energy (E,), the handle
value, the etched surface of treated PET fabric, and the effect of salts such as NaCl, CH;COONa(NaAc),
and NH.Cl on the weight loss were discussed.

Acids in the aqueous 0.5 M NaOH solution decreased the weight loss of PET fabric bacause of
neutralization of OH~ and the weight loss of PET fabrics treated with corresponding concentration
of aqueous NaOH solution to the concentrations of the aqueous solutions of acids in 0.5 M NaOH
was lower than that of PET fabrics treated with aqueous solutions of acids in 0.5 M NaOH.

The addition of NaCl to aqueous NaOH solution accelerated the reaction of OH™ with PET greatly,
the addition of NaAc increased the weight loss slightly, but the addition of NH,Cl decreased the
weight loss. It was thought that the very remarkable result that NaCl in aqueous NaOH solution
promoted the hydrolysis of PET with NaOH would contribute to the conservation of energy and
NaOH in the weight loss finishing process of PET fabric.

The etched surface and the handle value of treated PET fabric were independent of the difference
in the kinds of acids and salts added.
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Fig. 1. Relationship between treatment time and wei-
ght loss of PET fabrics treated with various
concentrations of aqueous NaOH solution at
100°C.
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Fig. 2. Relationship between treatment time and wei-
ght loss of PET fabrics treated with aqueous
0.5 M NaOH solution containing various con-
centration of HCl at 100°C.
Concentrations of HCI in 0.5 M NaOH is rep-
resented by legend.
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Fig. 3. Relationship between treatment time and wei-
ght loss of PET fabrics treated with aqueous
0.5 M NaOH solution containing various con-
centration of HAc at 100°C.
Concentrations of HAc in 0.5 M NaOH is rep-
resented by legend.
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Fig. 4. Comparison of weight loss of PET fabrics
treated with aqueous 0.5 M NaOH solution
containing 0.1 M acid and that of PET fabrics
with aqueous 0.4 M NaOH solution at 100°C.
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Fig. 5. Changes in weight loss of PET fabrics with
treatment concentrations of NaOH and acids
in 0.5 M NaOH. PET fabrics were treated
with aqueous 0.5 M NaOH solutions contai-
ning different concentrations of acids and with
various concentrations of aqueous NaOH so-
lution at 100°C for 5 hrs.
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Table 1. Rate constants of hydrolysis of PET
k(X107°g-cm %sec™)

Acid added

60 80 100(C )
None 0.037 0.341 1.589 5172
HCI 0.084 0.621 3.075 8.358
HAc 0.051 0.460 1.941 6.575

*PET fabrics were treated with aqueous solutions of
0.3 M NaOH and with those of 0.5 M NaOH contai-
ning 0.2 M acids at different temperatures for 5 hrs.
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Fig. 6. Arrhenius plot for hydrolysis of PET.
PET fabrics were treated with aqueous solu-
tions of 0.3 M NaOH and with those of 0.5
M NaOH containing 0.2 M acids at different
temperatures for 5 hrs.

Table 2. Apparent activation energy (E,) for hydrolysis
of PET and results from linear regression between
In k and I/T (In k=a+b/T)

Acid added E, (kcal/mol) a b
None 19.0 6.8 —9601.2
HCI 18.0 5.8 —9038.6
HAc 18.7 6.5 —93994

*PET fabrics were treated with aqueous solutions of
0.3 M NaOH and with those of 0.5 M NaOH contai-
ning 0.2 M acids at different temperatures for 5 hrs.
**T; Absolute treatment temperature.
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Fig. 7. Relationship between treatment time and wei-
ght loss of PET fabrics treated with aqueous
solutions of various concentrations of NaCl
in 0.5 M NaOH at 100°C.

70

t

60-
NaAc in 0.5M NaOH 0.1M

Welght loss (%)

Treatment time(hr)

Fig. 8. Relationship between treatment time and wei-
ght loss of PET fabrics treated with aqueous
solutions of various concentrations of NaAc
in 0.5 M NaOH at 100°C.
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Table 3. Rate constants of hydrolysis of PET
k(X10°g-cm ?gsec™?)

Salt added
40 60 80 100(C)
None 0.083  0.896 3000 12.122
NaCl 0.167 1.555 4.036 21.040
NaAc 0.103 1.040 3.500 14130

*PET fabrics were treated with aqueous solutions of
various concentrations of salts in 0.5 M NaOH at dif-
ferent temperatures for 5 hrs.
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Fig. 12. Changes in handle value with weight loss of
PET fabrics treated under different condi-
tions.

Table 4. Apparent activation energy (E,) for hydrolysis
of PET and results from linear regression between
In k and 1/T (In k=a+b/T)

Salt added E, (kcal/mol) a b
None 189 7.5 —9536.6
NaCl 18.0 6.5 —9049.3
NaAc 18.6 7.2 —9378.0

*PET fabrics were treated with aqueous solutions of
various concentrations of salts in 0.5 M NaOH at dif-
ferent temperatures for 5 hrs.

**T; Absolute treatment temperature.
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(e) Weight loss; 60%, treated with aqueous
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for 5 hrs. at 100T. (X2000)
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