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2 ©F: Poly(vinyl acetate)& E¥ ZArg-odollA] F4atZn] 3lofl 7t¢Es| Al# random poly
(vinyl acetate-co-vinyl alcohol) & #AJ3I¥ T} &2 ZA4] vigo] W& vinyl acetate (VAc)
9} vinyl alcohol (VA)e] B8-8& A1} NMRo| 2JaiA ZAstn 25 CollA 2] ukg-HaAbs
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ABSTRACT: Poly(vinyl acetate) was hydrolyzed in acetic acid/water medium with hydro-
chloric acid as the catalyst to produce random poly(vinyl acetate-co-vinyl alcohol) copolymers.
Mole fractions of vinyl alcohol (VA) and vinyl acetate (VAc) at various water/(acetic acid)
ratio were determined via titration and NMR, and the equilibrium constant K, of the reaction
was studied. K, was constant, 0.75 (£0.06), when the reaction solvent was dominated by ace-
tic acid, but it showed a deviation when the water mole fraction in the reaction medium was
larger than 0.70. We attribute the deviation to the hydrophobic interaction.

Keywords: poly(vinyl acetate- co-vinyl alcohol), hydrolysis of poly(vinyl acetate), equilibrium
constant, hydrophobic interaction.
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Table 1. Reaction Medium for Preparation of
Random Poly(VAc-co-VA)

sample CH;COOH H,0 HCI purification
PV Ac86 172 134 5%  precpt. in water
PV Ac83 172 15.3 5t "

PVAc78 172 211 10 "
PVAc73 172 279 10 "
PV Ac68 172 346 10 "
PVAc45 172 114.6 10 7 (32 °C)
PV Ac27¢ 172 130.0 10 dialyzed
PVAc21¢ 172 170.0 10 "
PVAcl2¢ 172 200.0 10 "

“ Including the water in HCI (3.82 mL for 10 mL. HCD), ¢ NaClO,
1 g was added, * PVA was used.
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Figure 1. NMR spectrum of pure PVAc.
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Figure 2. NMR spectrum of PV Ac45.
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Figure 3. NMR spectrum of pure PVA.
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Table 2. VA Mole Fractions of Poly[ VAc-co-VA]
Copolymers Determined via Titration and NMR

sample titration NMR avg.
PV ACR6 0.140 0.143 0.1415
PV AC&3 0172 0.162 0.167
PV Ac78 0.225 0.219 0222
PVACcT3 0.280 0.267 0.274
PV Ac45 0.55 0.556 0.553
PV Ac68 0.315 0.321 0.318
PVAC27 0.728 0.732 0.730
PVAc21 0.802 0.787 0.795
PVAcl2 0.888 0.873 0.881

Table 3. Equilibrium Constant K, of Acid-
catalized Hydrolysis Reaction of PVAc

sample X ator Ky
PV ACc86 0.20 0.692
PV Ac83 0.22 0.778
PV AC78 0.28 0.792
PVAC73 0.34 0.802
PV Ac68 0.39 0.765
PV Ac45 0.68 0.660
PVAc27 0.71 1.02
PVAc21 0.76 1.18
PVAcl2 0.79 1.32

¢ Mole fraction of water in the reaction solvent.
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Figure 4. Equilibrium constant K, of random poly
(VAc-co-VA) copolymers produced via equilibrium
hydrolysis in acetic acid/water at 25 C.
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