Polymer (Kovea), Vol. 27, No. 5, pp 405-412 (2003)

ZFH(ud €3 2)H N-(2-3lo|=EA)=rY-3-ETud
N\BA grejols BAlse) Aad 54 #4
29" - A - o)y
!

S TANY AHFEY

(20039 44 79 A<, 20039 7Y€ 309 A=)

Preparation and Characterization of the Blends of Poly(vinyl alcohol)
and N-(2-hydroxy)propyl-3-trimethylammonium Chitosan Chloride

Young Ho Kim T, Jae Won Choi, and Eun Young Lee
School of Textiles, Soongsil University, 1-1 Sangdo-dong, Dongjak-gu, Seoul 156-743, Korea
te-mail : ssyhkim@ssu.ac.kr
(Received April 7, 2003 accepted July 30, 2003)

DA ZEAR) EEEIE 428 (PVAYT FIEA) A 473 GRFDS 2%y AT =84

A2 A7) £ usleld 2= AESL vF 29 A4S Yehiglen), 7,9 1,0) st yek
U 2@ Aol E34e] gleg BRIshse) ® HTCCY $4d F0AEA Gl HTCCH) 1%
W EREYSE TUE AEL S49 PelAEAL Yepign

ABSTRACT : Poly(vinyl alcohol) (PVA) and N-(2-hydroxy)propyl-3-trimethylammonium chitosan chloride
(HTCC), a water soluble chitosan derivative synthesized by the reaction of quaternary ammonium compound
with chitosan, were blended using water as a solvent and the PVA/HTCC blend films with various compositions
were prepared by solution casting method. The miscibility between the two polymers and the thermal properties
of the blend films were investigated using FT-IR, DSC, DMA, and TGA. Single glass transition temperatures and
single melting temperatures of the blend films along with the strong and clear film state for the whole
composition of blending ratios suggest the miscibility between PVA and HTCC. The PVA/HTCC blend films
with HTCC content of 1% and greater showed excellent antimicrobial activity.

Keywords : poly(vinyl alcohol), N-(2-hydroxy)propyl-3-trimethylammonium chitosan chloride, blends, misci-
bility, antimicrobial activity.
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Figure 1. FT-IR spectra of (a) chitosan and (b) HTCC.
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Figure 2. FT-IR spectra of PVA/HTCC blend films; (a) PVA,
(b) 9/1, (c) 8/2, (d)7/3, (e) 6/4, (f) 5/5, and (g) HTCC.
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Figure 3. DSC thermograms of PVA/HTCC blend films; (a)
PVA, (b) 9/1, (c) 8/2, (d) 7/3, (e) 6/4, () 5/5, and (g) HTCC.
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Figure 6. Temperature dependence of tan § for PVA/HTCC
blend films; (a) PVA, (b) 9/1, () 8/2, (d) 7/3, (¢) 6/4, (£) 5/5, and
(g HTCC.
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Figure 7. Loss modulus curves of PVA/HTCC blend films; (a)
PVA, (b) 9/1, (c) 8/2, (d) 7/3, (e) 6/4, () 5/5, and (g) HTCC.
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Figure 9. TGA thermograms of PVA/HTCC blend films; (a)
PVA, (b) 9/1, (c) 8/2, (d) 7/3, (e) 6/4, () 5/5, and (g) HTCC.

Table 1. Effect of HTCC Content on Antimicrobial
Activity of PVA/HTCC Blend Films

HTCC content 0

in the blend film (%) (PVA) ! : > 0

bacteriareduction (%) <10 >99.99 >99.99 >99.99 >9999
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oA A 100%] #HAES Ve =3 A
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EAFseEts g dAEAE ¥ 5 ) 9
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