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Abstract: The corn nano-starch/cellulose nanocrystalline ( CNC)
composite film was prepared by casting method with corn nano-
starch as substrate, glycerol as plasticizer and CNC as reinforcing a-
gent. Film forming substrate and drying temperature have influences
on film formation of nano-starch, and PVC matrix plate is better.
When drying temperature is 25 ‘C, the film forming is smooth and
good. The effects of corn nano-starch, glycerol and CNC content on
the strength properties of nano-starch/CNC composite film were in-

vestigated by single factor, and three factors and three levels orthog-
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onal test were also carried out. Orthogonal optimization study
showed that the tensile strength of composite film was: CNC >
glycerol> corn nano-starch. The optimum results of orthogonal ex-
periment were as followed: CNC 2%, glycerol 8% and corn nano-
starch 10%, and the tensile strength of composite film can be
reached 20. 18 MPa. FTIR analysis also showed that corn nano-
starch, glycerol, CNC were mixed evenly, and a homogeneous and
stable nano-starch/CNC composite film was formed. The corn nano-
starch/CNC composite film has a good application prospect in the
field of edible packaging of food and drugs.

Keywords: Nano-starch; cellulose nanocrystalline; composited film;

process optimization
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Film formation of different starch
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Table 1 Effect of film-forming matrix on film-forming
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Table 2 Effect of drying temperature on film forming
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Figure 2
strength of composite film ( Glycerol 10%,
CNC 4%)
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Sk 5 ERGUOKTER B RBMN RS & . 2 CNC & &
206 ~4 o mt, S BT EK SR B A s . CNC 3 o N 3 Fn 4 7
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Figure 4 Effect of CNC content on tensile strength of com-

posite film(Corn nano-starch 9% ,Glycerol 10%)
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RO SR AL A N oy T AR T . 42 v A BT K B R L IE A
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Table 3 Orthogonal test design
A EoKGIkK N
7. i Ak /O S ON(C A EL D
K TN BHMm&E/% CCNCHE/%
1 9 8 2
2 10 9 3
3 11 10 4
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Table 4 Results of orthogonal test

g5 A ZE 5 B C TS/MPa
1 1 1 1 1 18.23
2 1 2 2 2 10.87
3 1 3 3 3 15.64
4 2 1 2 3 13.48
5 2 2 3 1 15.59
6 2 3 1 2 15.75
7 3 1 3 2 11.20
8 3 2 1 3 12.57
9 3 3 2 1 13.81

""" K, 447400 42.9100 46.5500 47.6300

K 44.820 0 39.030 0 38.160 0 37.820 0
K 37.580 0 45.200 0 42,430 0 41.690 0

2% R 2.4133 2,056 7 2.7967  3.270 0
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Ko R U o 2 A M K 4 K TE B B e I R AE I i 0 L 3R
B H i R T A B KR GOKTE R 7 F s B 5 C 4 i BB I
Wi 1456 cm 'Y CNC Hi—CH, B9 35 U145 2114 5 1 087 cm !
HC—O—HmH C—O BMEHRDE.1 049 cm ' C—O0—C
h C—O W¥Rsh W i, FTIR 20 Hr & B H i f1 CNC 4 F
HBT BT HE A TR Ve M B0 b B R T — AR i g ok

CA
B | 5271 398Y 75
g M
T
ig c 3442 2915 16331402 1 047
W 2
g
&
L L L L L ] 049 I
3500 3000 2500 2000 1500 1000 500

Wavenumber/cm™!

AL ERYURTER B FORGORTER /s B Co ERAUKTER/

CNC & &%
B5 shREH LMY FTIR
Figure 5 FTIR of nano-starch composite film
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