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Abstract—In the present work, to clarify the mechanism of the neutral salt effect on the
alkaline hydrolysis of PET, many salts with different cations like LiCl, NaCl, KCI, CsCl were
added to the aqueous alkaline solutions. Then PET was hydrolyzed with aqueous solutions of
many salts in alkali metal hydroxides under various conditions.

Some conclusions obtained from the experimental results were summarized as follows.

The reaction rate of the alkaline hydrolysis of PET was increased by the addition of neutral
salts and In k was increased nearly linearly with the square root of ionic strength of reaction
medium. This fact suggested that the ionic strength effect by Debye-Huckel and Bronsted theory
was exerted on the reaction.

The specific salt effect was also observed. The reaction rate was increased with the increase
in the electrophilicity of cations of neutral salts, i.e., in the order of Cs*<K"<Na"<Li".

It was considered that the reaction rate was increased in the order of Cs*<K*<Na*<Li"
because the lowering effect of the cations on the negative charge of PET surface was increased
with the electrophilicity of cations.

It was thought that E, was increased because the cations of neutral salts decreased the nega-
tive charge of PET surface. It, however, was inferred from the increase in AS* and the decrease
in the AG* that the cations of neutral salts associated with PET increased the collision frequen-
cy between carbonyl carbon and OH™ ion and then accelerated the reaction rate.
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Fig. 3. Graph of (1—-X)"* against time. PET

was hydrolysed with 1.0N salts in 0.7
N NaOH at 60C. X ; dissolved weight
fraction of PET.
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Table 1. Rate constants(10°k gcm™? hr™') for
alkaline hydrolysis of PET with 0.7
N NaOH in presence of 1.0N neu-

tral salts
Temperature(T)
Salt
100 80 60
None 5.1080  1.0300 0.2600
LiCl 102130  1.9740 0.4040
NaCl 7.5370  1.5030 0.3430
KCl 6.8310 14340 0.3140
CsCl 6.7830  1.4200

0.3140
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Table 2. Rate constants(10°k gcm? hr') for
alkaline hydrolysis of PET with 0.7
N NaOH in presence of neutral sa-
Its at 100C

Concentration(N)
Salt

0 0.1 0.3 0.5 0.7 1.0

LiCl 51080 6.0143 6.9610 8.4880 9.1780 10.2130
NaCl 51080 5.3820 6.0570 6.5310 7.1220 7.5370
KCl 51080 5.3350 5.7850 6.3870 6.7850 6.8310

CsCl 51080 53210 57390 6.0140 6.7820 6.7830
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Table 3. Activation parameters for alkaline
hydrolysis of PET with aqueous so-
lutions of 1.0N salts in 0.7N NaOH

E. Temp  AH* AS* AG*

Salt (cal/mol) (C) (cal/mol) (e.u.) (cal/mol)
None 18513 80 17812 —16.29 23562
100 17772 —16.04 23755
LiCl 20099 80 19398 —10.51 23108
100 19358 —1041 23241
NaCl 19219 80 18518 —13.54 23298
100 18478 —13.38 23468
KCl 19165 80 18464 —13.78 23328
100 18424 —13.72 23541
CsCl 19120 80 18419 —1393 23336
T 100 18379 —13.87 23552
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30T
Conductivity (mho/cm)

Salts Concentration of salt(N)

0 0.1 0.3 0.5 0.7 1.0
LiCl 100.9 1048 1143 1184 1299 143.7
NaCl 1009 1065 1183 1328 1442 1620
KC! 1009 1106 1283 1451 1619 186.7
CsCl 1009 1111 1298 1472 165.7 189.6

Table 5. Equivalent conductivity of aqueous
0.5N NaOH solution with various
salts at 30C

Equivalent conductivity(mho - cif/mol)

Salts Concentration of salt(N)

0 0.1 0.3 0.5 0.7 1.0
LiCl 201.8 1747 1429 1184 1083 958
NaCl 2018 1775 1479 1328 120.2 108.0
KCl 201.8 184.3 1604 1451 1349 1245
CsCl 2018 1852 1623 1473 138.1 1264
A= fAFadst F AL 943k LiOH,

NaOH, KOHZo. 2 Z+eEx ] A3E Fig 109
Y 94 KOH<NaOH<LiOH o]l
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tration of alkaline metal hydroxide.
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