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Carboxy-terminated hyperbranched polyester reinforced
starch/chitosan composite film

LIU Wenyu, WANG Haoyu, HAO Jiahui, YIN Peng’
( College of Science, Nanjing Forestry University, Nanjing 210037, Jiangsu, China )

Abstract: In order to improve the mechanical and vapor barrier properties of starch/chitosan (SC) composite
films, a series of starch/chitosan/HPC [SCH x, x% is HPC content (based on the mass of dried starch and
chitosan, the same below] composite films were prepared by solution casting with carboxy-terminated
hyperbranched polyester (HPC) as modifier, with the influence of HPC content on its properties analyzed. The
SCH composite films obtained were then characterized by FTIR, XRD, SEM, DSC and TG and further
evaluated for their mechanical properties, thermal stability, water vapor permeability, hydrophobicity, vapor
barrier properties, as well as antibacterial properties. The results indicated that, with HPC addition, the
composite films showed generally an increase in the average thickness and density, improvement in tensile
strength reduction in water vapor permeability, while no obvious change in elongation at break as well as the
antibacterial property. SCH 2.50 exhibited the best mechanical properties, with the tensile strength increasing
from 2.26 MPato 3.58 MPa and the elongation at break decreasing from 151.04% to 146.40%. SCH displayed
strong light absorption in the range of 280~320 nm, with the intensity increasing with the increment in HPC
content. The water contact angle of SCH composite films ranged from 106.9° to 113.3°, showing overall
strong hydrophobicity. Meanwhile, the water vapor permeability of SCH 250 decreased from
2.855x107° g-cm/(cm*h-Pa) to 2.133x10° g-cm/(cm?h-Pa). HPC and starch/chitosan formed a uniform and
denseinternal structure through hydrogen bonding and esterification, increased the surface roughness, and thus
improved the mechanical properties and vapor barrier properties of SCH.

Key words:. starch; chitosan; hyperbranched polyester; mechanical properties; barrier properties; functional
materials
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Fig. 2 Stress-strain curves of SCH composite films
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Table 1l Average thickness, density, tensile strength, elongation at break and opacity of SC and SCH composite films

A SR B Imm % (glem?) PLE B /M Pa Wy K 2R 1% A% B BE fmm
sc 0.169+0.006 1.415:0.048 2.26+0.21 151.04+14.68 0.840+0.127
SCH 1.25 0.163+0.013 1.441+0.025 3.34+0.33 142.06+10.93 0.854+0.010
SCH 2.50 0.186+0.011 1.440+0.063 3.58+0.26 146.403.05 0.726£0.125
SCH 3.75 0.1710.009 1.437+0.007 2.93+0.40 135.48+9.11 1.136+0.092
SCH 5.00 0.171+0.015 1.397+0.008 2.66£0.34 138.10+11.68 1.008+0.057
2.2 UV-Vis R SiL 5 1 1719 1410
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Fig. 3 UV-Vis absorption spectra of HPC ethanol solution

with 0.5% mass fraction, SC and SCH composite
films
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Fig. 4 FTIR spectra (a) and XRD patterns (b) of SC and
SCH composite films
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Fig. 5 DSC cures of SC and SCH composite films during
the first (a) and second (b) heating cycles
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Fig. 6 TG (a) and DTG (b) curves of SC and SCH
composite films (The insert is partial zoom image)
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Fig. 7 Surface (a~€) and cross-section (f~j) SEM images
of SC and SCH composite films
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Fig. 8 Surface water contact angle (a) and water vapor
permeability (b) of SC and SCH composite films
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