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Abstract—Inorganic salts have negative or positive effects on the rates of many chemical
reactions and also the rates of acidic and alkaline hydrolysis of carboxylic esters. The direction
of salt effects on the hydrolysis of ester depends on the charge of esters.

It is expected that the rate of the alkaline hydrolysis of Poly(ethylene terephthalte)(PET),
polymeric solid carboxylic polyester with carboxyl end group at the polymer end, is also influenced
by inorganic salts.

In the present work, to clarify the effect of divalent cations on the alkaline hydrolysis of
PET, many salts with divalent cations like MgCl,, CaCl,, SrCl,, BaCl, were added to the aqueous
alkaline solutions. Then PET was hydrolyzed with aqueous NaOH solution having many salts
under various conditions.

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

Many salts with various divalent cations increased or decreased the reaction rate of alkaline
hydrolysis of PET depending on their electrophilicity, hydration property, ability of ion pair
formation, solubility, and the degree of interactions between divalent cations and anions, etc.
The hydrolysis was interrupted in the order of Ca™>{Mg*? and was generally accelerated
in the order of Ba*?{Sr*

It was inferred from the increase in AS* and the decrease in the AG* that the divalent
cations Sr™* and Ba"? attracted by PET increased the collision frequency between carbonyl
carbon and OH™ ion and then accelerated the reaction rate.

Mg™ and Ca'’ decreased the reaction rate because of their strong interaction with OH-.
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Table 1. Conductivity of aqueous 0.7M NaOH solution with various salts at 30C

Conductivity(mho/cm)

Salts .
Concentration of salt(M)

0 0.1 0.3 05 0.7 1.0

NaCl 115.2 125.3 138.1 152.1 159.7 1711

NgCl, 115.2 355 56.3 65.2 84.3 1055

CaCl, 115.2 39.2 59.2 72.3 96.5 123.6

SrCl, 1152 70.2 86.8 109.4 134.9 158.0

BaCl, 1152 75.0 91.0 1255 150.2 170.9
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Fig. 1. Graph of salt concentration against
(1=X)"* of PET fabrics hydrolysed
with aqueous solutions of salts and
0.7M NaOH at 100TC.
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was hydrolysed with 0.3M salts in
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Table 2. Rate constants(10°k gom *hr™') for alkaline hydrolysis of PET with 0.7M NaOH

i Temperature(C)
Concentration(M) Salts
100 80 60
0.3 None 5.1080 1.0300 0.2600
CaCl., 0.7400 0.3790 0.1050
SrCl, 12.2000 5.4260 1.2690
BaCl, 10.1430 6.3430 1.3890
0.7 None 5.1080 1.0300 0.2600
CaCl; 0.5600 0.3310 0.1050
SrCl; 9.2570 4.3430 0.9890
BaCl; 8.5430 4.8570 1.3710
10 None 5.1080 1.0300 0.2600
CaCl, 0.5110 0.3310 0.1050
SrCl, 7.8860 3.5430 0.7430
BaCl., 8.2110 4.3430 1.1690
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Table 3. Activation parameters for alkaline hydrolysis of PET with aqueous solutions of 0.7M

NaOH
Concentration Salts Ea(]) Temp(T) AH*(]) —-AS*(J/K) AG*(]D)
0.3 None 77458 60 74689 60.77 94793
80 74525 67.11 98583
100 74358 68.16 99390
CaCl, 50656 60 47887 148.40 97304
80 47721 146.87 99566
100 47555 149.42 103289
SrCl, 58684 60 55915 103.57 90404
80 55749 101.96 91741
100 55583 104.59 94595
BaCl, 51786 60 49017 123.53 90152
80 48851 120.20 21814
100 48685 124.62 22744
0.7 CaCl; 43477 60 40708 169.95 97301
80 40542 168.29 99948
100 40376 170.98 104152
SrCl, 58033 60 55264 107.60 91095
55098 105.66 92396
100 54932 108.63 95451
BaCl; 47527 44758 136.43 90189
44592 134.49 92067
100 44426 13747 95702
1.0 CaCl, 41158 38389 176.92 97303
80 38223 174.86 99949
100 38057 177.96 104436
SrCl, 61294 60 58525 100.18 91885
80 58359 98.11 92992
100 58193 101.23 95952
BaCl, 50603 60 47834 128.52 90631
80 47668 126.70 92393
100 47502 129.55 95824
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