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Review on PVA as a Water Soluble Packaging Material

Ji Youn Lee, Si Hun Jang, and Su-il Park’

Department of Packaging, Yonsei University

Abstract It is now widely recognized that the disposal of packaging waste is an increasing environmental concern.
Recent interest in polymer waste management of packaging materials has added incentive to the research. Poly(vinyl
alcohol) is a readily biodegradable water-soluble polymer. However, this polymer cannot be processed by conventional
extrusion technologies because the melting point of PVA is close to its decomposition temperature. Therefore, PVA films
have been mostly prepared by solvent casting from water. Applications of PVA include sizing, binders, fibers, and films
for agricultural chemicals and hospital laundry bags. A better understanding of PVA films, which also play important
roles in the degradation of plastics, will expand the usage of PVA. Composite films based on PVA generally exhibit better
mechanical and thermal properties than pure PVA. The aim of this review article is to review types, formation, and prop-
erties of PVA films and PVA based composite films used in packaging related researches.
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Table 1. General characteristics of PVA 9

White and ivory, Granule or

Appearance and color powder

Storage stability stable at dried condition

Light stability excellent

Flammability paper like flammability

above 100°C: slow degradation
above 150°C: fast discoloration
above 200°C: fast degradation

Thermal stability

Specific heat (x107/°C) 1.65~1.67

Coefficient of thermal expansion|7~10

85°C(above 98% saponification)

Glass transition temperature (T,
58°C(87~89% saponification)

230°C(above 98% saponification)

Melting Temperature (T,,)
180°C(87~89% saponification)

9 2
Water vapor permeability 500~550(107g-cm / em™-h-torr)

at 20~25
PH 4% solution - Below 5.0
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Table 2. Physical properties of PVA compared with other commodity polymers"

PVA PVDC LDPE Cellophane Pullulan
Tensile strength (cm?) 150 430 105~210 740 400
Elongation at break (%) 530 40 150~620 25 3~20
Pencil hardness 6B 3H 7H 2B 2B
Oxygen permeability (g/m?-24h-atm 25°C) 0.0 8~26 35~60 4.5 0.55
Moisture permeability (g/m?-24h-atm 25°C) 1200 15~20 5.5~7.5 910 770
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Table 3. World production of PVA

Producers Trademark
Rhodia, U.s Rhodoviol
www.rhodia.com
MonoSol LLC, USA, UK

MonoSol

http://www.monosol.com/
AICELLO SOLUBLON
www.solublon.com
Clariant GmbH, Germany Mowiol®
www.cepd.clarinet.com
Erkol S.A., Spain Erkol
www.erkol.com
Novacky, Slovakia Sloviol®
www.nchz.sk
Vinavil SpA, Italy .
www.mapei.it/it/vinavil/home.htm Polyvinol®
DuPont, USA
www.dupont.com/industrial-polymers/elvanol/ Elvanol®
index.html
Celanep, USA ' Cevol
www.celanesechemicals.com
Kuraray..C'o.Ltd,.Japan Kuraray Poval®
www.unitika.co.jp/en
Unitika Ltd, Japan ..
www.unitika.co.jp/e/home _e2.htm Unitika. Poval®
Nippon Gohsei, Ltd.
http://www.nippon-gohsei.com/products/ Hi-Selon®
hiselon/index.htm
Plasticos Hidrosolubles, S.L. Spain )
http://hidrosoluble.com
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Table 4. Summary of PVA based composite films

PVA/native pea starch | uptake

Materials Tests Results Reference
- The light transmittance, tensile strength, and elongation at break of
PVA/pea FTIR, XRD, light transmit- | the PVA/NPS films were lower than that of PVA film

starch nanocrystals, | tance, tensile testing, moisture | - PVA/PSN nanocomposite films showed higher light transmittance, 11)
higher tensile strength and elongation at break, and lower moisture
uptake than the corresponding PVA/NPS

- The composites exhibit enhanced mechanical and thermal prop-
erties than pure PVA.
mechanical & thermal prop- | - The algal particles are well dispersed in the polymeric matrix, cause

PVA/Zostera erties, water sorption, water | a reduction in mechanical strength of the films. 32)
& oxygen permeability | *Composite films can effectively be used in several applications,
offering a low cost and highly biodegradable alternative for pack-
aging.
- Decrease in tensile strength and increase in tear strength with
i i t of PVA
DSC, FTIR analysis, mechan- 1ncreasmg amOl.m © .. L. .
PVA/gellan . . ‘Increase in melting temperature and glass transition with increasing 38)
ical properties
amount of PVA
*Film can be used potentially as substitutes for edible food packages.
‘Increase in optical properties and tensile strength with increase in
PVA/chitosan optical propertles, .mechamcal chl.tosan concen.tratlon . . . . 39)
properties, sorption test *Suitable packaging material having a desirable water vapor barrier
property.
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