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Improvement mechanical properties of polyvinyl alcohol (PVA)/sodium carboxymethyl cellulose
(Na-CMC) films for active packaging applications
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Abstract

To improve the mechanical properties of thin films PVA/Na-CMC in particular its
toughness and flexibility to be suitable for use as active packaging. The thin films were
improved by mixing with starch (0 - 40 %wt) and glycerol (0 and 15 %wt) and casting from
solution in hot water as solvent. The mechanical and thermal properties and surface
morphology of thin films PVA/Na-CMC/starch were investigated. It was found that addition of
starch have to less than 40 %wt and using glycerol as plasticizer increase flexibility property of
polymer blend film and miscibility of thin films PVA/Na-CMC/starch which can confirm by
thermal analysis, SEM images and tensile testing.
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b % a Yy o val o < = a

A9 (glassy state) tu gaungiviad vinliNanwzuds Ina PVA Usingitaresgninginaauivan

(T,) #1189 °C usnadilaseaieaeananisznausiog 41iu Na-CMC wuandguingiiaau

anuzAdnaufiangenn awinliiuduazidazaan Weniinisnan PVA uaz Na-CMC luaniay

ansazangliiniusarinazans Tneldinsmnaisia N avgn wudiAnsgungiainauio

(T,) anaudnties uddiasilAnlndireaiugungiitasuaniusafnauiiazes PVA visililesann

TA294519209 Na-CMC Tl laseaielunnjuazdudon lananiu PVA  aanlfianaldaas PVA

v 1
o o A o

aginefunnniu In1ednidaeiaresansld aguuumana anndu A T, AaAad ATiuLaNaus
PVA a9l T, 289nefinaiiananad Savinisuay PVA Na-CMC uazuil ﬁﬁmm@'qwﬁmj
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PVA/Na-CMC/uik 1HaTan (%wt) T,(°C) | T,(°C) | DH,my) | T,(°C) | DH (mJ)
(%wt)

100/0/0 0 74 - - 189 8.7
0/100/0 0 123 - - - -
50/50/0 0 73 - - 193 5.8
45/45/10 0 - 154 208.8 186 164.1
40/40/20 0 - 154 208.7 176 292.7
35/35/30 0 - 154 84.6 178 559.6
30/30/40 0 - 163 139.2 195 129.5
50/50/0 15 - - - 170 6.6
45/45/10 15 - 138 253.3 180 477.4
40/40/20 15 - 156 253.3 174 345.3
35/35/30 15 - 157 181.9 177 284.7
30/30/40 15 - 162 162.3 177 606.1
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