(N N
+ 90 - PACKAGING ENGINEERING

38K 13
2017 4E 7 H

TR HEE MY ZnO E R IRAYHI & 5 1% RE

MR, fEFE, EEL
S

( L TR

, Logka ', =5, BErE
2% 432000; 2.1k,

I 430062 )

WE. B¢ UERBBREREHD AT ERBEE, LA E ZnO AFmA, FFR LSRG E &M fa bt

B, ik RARREREREERBRR. RHOMILREME ZnO R RA, REAERE, 2 ER
B R B A R ZnO W94 B3 A AR Sk, KARLELE (WVP) $%vk, Jrdidsrshk
. BB, X HETHFRESH S LSRG MELENRITERIE, &R Yo RB/IHR LA
111, 4K ZnO REH A 9%, MIARELS AKRZ PR E, &3 cREREHD_FZ A
HBAFABME, DR ZnO NG A SREe) Rk, BRI KRR FT R, FRJZ LSS
HAE M,

XERF: AR, K A40E; 4k ZnO

hEZES: TB484.6 XHIFRIAEE: A  XEHS: 1001-3563(2017)13-0090-06

Preparation and Property of Chitosan/Starch/ZnO Composite Films
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(1.Hubei Engineering University, Xiaogan 432000, China; 2.Hubei University, Wuhan 430062, China)

ABSTRACT: The work aims to study the relevant structure and performances of composite film, with chitosan and corn
starch as the main film-forming substrate and the nano ZnO as the additive. The chitosan liquid, starch gelatinized liquid
and nano ZnO were homogeneously mixed by solution blending process and then film casting was done. The influence of
the mass ratio of chitosan/starch and the nano ZnO content on the mechanical properties and water vapor permeability of
the composite films was analyzed, and the relevant structure of the composite films were characterized by infrared spec-
troscopy, scanning electron microscopy (SEM), X-ray diffraction (XRD) and thermogravimetry analysis (TGA). When the
mass ratio of chitosan/starch was 1 : 1, and the mass fraction of nano ZnO was 9%, the composite films obtained
had better performance in their respective systems. These results pointed out that there was a good compatibility be-
tween chitosan and starch. The addition of nano ZnO can improve the mechanical properties of composite films, reduce
their water vapor permeability and improve their thermal stability.
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Fig.1 FTIR spectra of chitosan, starch composite films and
zinc oxide/composite film
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Fig.2 X-ray diffraction of chitosan, starch and
composite films
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Fig.3 SEM of the section of chitosan, starch, composite films and Nano Zinc Oxide content of the composite films
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Fig.4 Thermogravimetry of chitosan, starch and
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Fig.5 Thermogravimetry of Nano Zinc Oxide content
on composite films
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Tab.1 Effect of chitosan/starch ratios on the mechanical property and WVP of composite films

TEM/FERAE (TR FL 5 B2 /MPa W AR %% WVP/(g-(Pa-m-s) ")
4:1 26.41 43.02 1.84x107"
2:1 28.05 49.93 1.75x107"
1:1 31.51 40.78 1.56x107"!
1:2 26.32 34.4 1.73x107"!
1:4 24.14 17.5 1.85x107"!

®2 MR ZnO SEXMEGEREANF LR WVP B2 I0

Tab.2 Effect of Nano Zinc Oxide content on the mechanical property and WVP of composite films

gk ZnO 5% Fr {58 & /MPa B A %% WVP/(g:(Parm's) ")
0 30.75 42.14 1.50x10 7"
3 33.58 35.78 1.48x107"!
6 36.88 29.88 1.43x107"!
9 42.57 24.53 1.40x107"!
12 37.46 19.52 1.44x107"
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