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ABSTRACT : Poly(vinyl alcohol)}(PVA)/chitosan blend films with non-toxicity, biodegradability, and biocom-
patibility were prepared by solution casting. Variation of the physicochemical properties of the blend films was
investigated through to several analysis methods. Examination of antibacterial properties revealed that bacterio-
static ratios of all blend samples containing chitosan more than 10 wt% were greater than 99.9%. Moisture regain
was increased with increasing chitosan content but the degree of swelling was decreased. Up to chitosan content
15 wt%, the melting and crystallization temperature of blend films was increased with chitosan content. The
blends containing chitosan content 10 and 15 wt% gave melting temperature 229 and 228 C, respectively. How-
ever, the melting temperature was decreased if chitosan content exceeded 20 wt%. The mechanical properties of
the blend films were increased with increasing chitosan content in both dry and wet states. The blend film inclu-
ding 15 wt% chitosan exhibited unusually high tensile strength.

Keywords © PVA, Chitosan, Blend, Thermal behavior, Mechanical properties.
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Degree of swelling(%) = x100 5)

dry

where W, : weight of sample after swelling

Wary - weight of dried sample
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Table 1. Bacteriostatic ratios of PVA/chitosan blend
films with various blend ratios

Blend ra til?):cterla Staphylococcus aureus  Klebsiella pneumoniae
100/0 253 22.7
90/10 99.9 99.9
85/15 99.9 99.9
80/20 99.9 99.9
75125 99.9 99.9
70/30 99.9 99.9
60/40 99.9 99.9
50/50 99.9 99.9
0/100 99.9 99.9
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Figure 1. Moisture regain of PVA/chitosan blend films with
chitosan content.
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Figure 2. Degree of swelling of PVA/chitosan blend films with
chitosan content.
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Figure 3. Infrared spectra of PVA/Chitosan blend films with
various blend ratios; (a) PVA, (b) 90/10, (c) 85/15, (d) 80/20, (¢)
75/25, (f) 70/30, (g) 60/40, (h) 50/50, and (i) chitosan.
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Figure 4. DSC thermograms of PVA/chitosan blend films with
various blend ratios in the second heating scan: (a) PVA, (b)
90/10, (c) 85/15, (d) 80/20, (e) 75/25, (f) 70/30, (g) 60/40, (h)
50/50, and (i) 0/100.
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Figure 5. Heat of fusion (4H,,) of PVA/chitosan blend films
with chitosan content in the second heating scan.

o] &4 PVAS 7$-oll= 59.67 Vg S Roli, FE
A &Fo) 10, 15 wi%olA= 22t 66.36, 66.90 J/g o2
== PVAS w3} §ado] =& AL & 4 glow,
20 wt% oAM= FA% FAE Rolx gtk o=
PVAS} 7| EAbo] A} =A%l o3 Az ago] A
22, #AL SRANAAT 718 =1, PVA A4
9] 34 zEld o] 3E= F3 F EAR] FFo] Ho
F3lell o =R} st Ao Sk A
o2 Alssch &3, T,=4H/4S0A, H7HAI] 7184
TFe) FIM2 Q3 LT (aHyt A o] i
23t JEZT (A)2] FUl 7]9)E= 2R, Nadkami
3ol o] A ZRAA SlojA ZAAA mEARY A
H| 27 Jgelx H7MAL] 3 ade) st EA}
ALl AERII} FI8lRRE §R0] FasEe R
B sty glc}’s

Figure 62 PVA/Z|EAF E3I= &S 28417 ¥ 5+
7F 583t golgs A)AF F 10 T/ming] £E= A
A3 YAAZIHA S-S 5243} () AsS Y
W Zlo]w, Figure 691419} o] ()] <5~ PVAS| 75
Figure 42] -§-§#5olA2} o] (b)e] 71EAL o] 10
wt%]l Bdl= 2E v} 243} 250 v AR o
%3} Figure 700418} Zo] w2 WA vhehde}

o) R AP T} Al BAEE A2 E PVAS 2AA
of 7|®4ke] AR Mow ALt APAY x5 F
7INReE AR EA=EE Hor Bz J|E
Ak 3Fo] 15 wit%e olAdellX= 23818 F)EAF ZAA0] A
HH ez v wol pVAS] AAAE st AAA

E2|MH, #2848 A3&, 20044



Polymer (Korea), Vol. 28, No. 3, 2004

Heat Flow (w/g)

/
160 170 180 190 200 210 220
Exo Up Temperature (C)

Figure 6. Crystallization temperature (7;) of PVA/chitosan
blend films with various blend ratios in the cooling scan: (a) PVA,
{b) 90/10, (c) 85/15, (d) 80/20, (e) 75/25, (f) 70/30, (g) 60/40, and
(h) 50/50.
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Figure 7. Hea: of crystallization(4H;) of PVA/chitosan blend
films with chitosan content in the cooling scan.
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Figure 8. Wide-angle X-ray diffraction patterns of PVA, chito-
san, and PVA/chitosan blend films; (a) PVA, (b) 90/10, (c) 85/15,
(d) 80720, (e) 75/25, (f) 70/30, (g) 60/40, (h) 50/50, and (i) chitosan.
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Table 2. Mechanical properties of PVA/chitosan
blend films with chitosan content

Blend Tensile strength ~ Breaking elongation  Young’s modulus
e (MPa) (%) (MP2)
wet dry wet dry wet dry

100/0 4.3 46.2 414 223 1.1 2119
90/10 80 75.8 353 140 1.6 2552
85/15 116 1733 315 116 34 4165
80/20 103 1434 293 104 2.6 3615
75125 87 99.1 186 139 24 2408
70/30 5.8 84.0 164 122 29 2487
60/40 47 115.1 131 82 32 3923
50/50 25 1353 115 56 37 4713
0/100 41 1779 83 36 52 10162
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Figure 9. SEM photographs of cross-sections of PVA/chitosan blend films with various blend ratios : (a) PVA, (b) 90/10, (c) 85/15, (d)

80/20, (e) 75/25, (f) 70/30, (g) 60/40, (h) 50/50, and (i) chitosan.
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