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Fabrication of Poly(vinyl alcohol)/Cellulose Film by
Heterogeneous Saponification
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Received December 09, 2023 Abstract Poly(vinyl alcohol) (PVA) is a common hydrophilic polymer that is synthe-
Revised December 15, 2023 sized through the saponification reaction of poly(vinyl ester)-based polymers, mostly

Accepted December 22, 2023 using poly(vinyl acetate) (PVAc) as a precursor. The heterogeneous saponification re-

action of poly(vinyl ester)-based films leads to PVA films with new surface properties.
Cellulose acetate (CA), in which the hydroxyl group of cellulose is replaced by an
acetyl group, is a typical cellulose derivative capable of overcoming the low process-
ability of cellulose due to strong hydrogen bonding. In this study, P(VAc/VPi)/CA
blended films were prepared by the solvent casting, and then PVA/Cellulose blended
films with improved surface properties were prepared by heterogeneous saponification.
The structural changes caused by heterogeneous saponification were confirmed by
FT-IR analysis, where both saponification and deacetylation reactions occurred in the
saponification solution. In addition, the surface property changes were analyzed by
FE-SEM and contact angle analyses, and the transmittance changes of the modified

. . . films were also assessed.
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Table 1. The conditions of the suspension polymerization
. .. Suspending .
. Suspending Initiator Monomer Molar ratio
Initiator . agent Temperature
agent concentration . /water of monomer
concentration
0.0001 .
1.5 g/dL VAc/VPi
ADMVN PVA mol/mol 05 L/L 60 °C
of water 9/1)
of monomer

oF 22 ZPu2o|AH2E HRalsto] §44T 4tk PVA deacetylationo] dojut A2 eAz0] Hgho] HuH vt ¢l
o A=Al B/ TDACIA vinyl pivalate?t o] Fafe] Fu o,

7t 2 9IRS ARESHE M9 JAIFAVO]l = wHEld & Aol BHE/Jo] Foid PVA/Cellulose TES Al
(syndiotactic) PVA A&7} 7hssict). wofeid PVAE 4F  x517] ¢jgt AA] "oz 23c uls x8sh P(VAc/
717t 2eje wigElo] A wAteh A& WATEo] gt BARE  VPI)/CA BEE Aastyct. E& Ax™ P(VAc/VPI)/CA
2AASES HA dAAME A 9lon], BxF LxJF E&5HA 20] BFUA u]R3tS ZX88stgion], PVA/Cellulose At
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Figure 1. Schematic of the fabrication of PVA/Cellulose film in different ratios by heterogeneous saponification.
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A2 vinyl acetate (VAc) (Duksan Co., Korea)?l vinyl
pivalate (VPi) (Duksan Co., Korea)S ARgs}ion, 7RAIA|
= 2,2'-azobis (2,4-dimethyl-valeronitrile) (ADMVN) (Wako
Co., Japan), A2 Fo EAF 205,000 g/mol, H]+
st 88%°21 PVA (Mowiol 40-88, Sigma-Aldrich Inc.,
USA)E AHEstitt.

HEERA A= o719 R|gter} 2.4%0 CA (07164
-02, Kanto Chemical Co., Japan)s ARgst%E 1, P(VAc/
VPi)/CA B3 T2 FMEZ 95 acetone (Duksan Co.,
Korea)2 02 A2aloith. 2UA ulkats 9jat gt A
22 95l MeOH (Duksan Co., Korea), Na;SO; (Duksan
Co., Korea) @ NaOH (Duksan Co., Korea)s AR} T}

2.2 P(VAc/VPi)/CA =3I EE9| H=
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ANR22 Table 10] ®7] sFRIT}.

A& P(VAc/VPi)= 50 ‘C AR QBOA 24AI17F o]AF A
2 5 AMESITE P(VAc/VPi)/CA E91E HEZ AZRSH]
9Jsto] otNlES Buj2 AREStFon, 30 ‘CollA 247t F<t
wytsto] B5[AIZl H, =04 1AIKE Bt S &, ote
2] 8o8e Teflon disho] castingsle] 25 °C 71% QE0
24Xt B9t &St P(VAc/VPi)/CA /1t 52 AAS
At P(VAc/VPi)/CAS] EXRIE W= 8/2, 6/42 A|Z3IGL
0, 72t Z&2 P8C2, P6C4R ®m7|5tgch

-

o

ZIE}

ro

. g8

2.3 Heterogeneous saponification0| 2|3t PVA/
Cellulose EHE HEQ| M=

PVA/Cellulose 22 A|x35t7] Ysto] P(VAc/VPi)/CA =

T W29 Bjolj vk o g H|-3} iyt 24U v
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&4l P(VAc/VPI) 35HA1Y &A1 &Rls #sto] gel
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=7 (FT-IR/NIR Spectrophotometer Frontier, Perkin-
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Dino-lite Korea, Korea)2 #9513 on{, UV-vis (Optizen
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Figure 2. FT-IR spectra of the P(VAc/VPi)/CA blend films before and after heterogeneous saponification.
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Figure 3. FE-SEM image of the P(VAc/VPi)/CA blend film before saponification in different blend ratios (a) 8/2 and (c) 6/4 and after

saponification (b) 8/2 and (d) 6/4.
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Figure 4. Contact angle results of P(VAc/VPi)/CA blend films before and after heterogeneous saponification.
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Figure 5. UV-vis transmittance results of the P(VAc/VPi)/CA blend films before and after heterogeneous saponification.
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