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Influences of Cross-linking and Esterification on Properties of Corn Starch-based Films
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Abstract: This paper is concerned with the influences of cross-linking (with epichlorohydrin) alone, esterification (with succinic
anhydride) alone, and different sequences of their combinations on mechanical and optical properties of corn starch-based films.
The results showed that with increasing cross-linking degree, the tensile strength (TS) of the films gradually increased, whereas
the elongation at break (E) and transmittance gradually declined. Likewise, increasing esterificaiton degree led to a stepwise increase
in the E value and transmittance of corn starch-based films and a decline in the TS value. In addition, different sequence combinations
of cross-linking and esterification and amounts of modification agents had obvious influence on mechanical and optical proper-
ties of corn starch-based films. This study demonstrates that reasonable modifications can effectively improve properties of

corn starch-based films for applications.
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settlement volume
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Fig.2 Mechanical properties of cross-linked starch films

M B 2 AT g0, B A CRR B 4R R, SR I B
PO S I IO, T RS R /N o A IR A n
A 0.8% P Hy o Bk B 5K, 0.2% W7 24 4 {5k
Bl K. X FRBEFIM “RAE T fEHEY, i
TEN o T IR R 22 LAV AT I, 39N T Ve R ORI AT
YN S A S 9153 Ky N T S5 1K e 9 ]
A S PR R A S, A AR A N, T
Wy or 7 IaHES T S, s RS, MOW R R
IV BFARISY, D 4 A i 3 B 2 kS

20 150
< T o FUH 5 440 =
s Pf i P -~
= 10 \%\ - e M:“rr 430 ?E*
= w,.w‘:,a..l :‘mm.*__m_m T 4120 &
& " - e ‘b“l’
2 5k - B =)
- 110 &
0 L L 0
6.6 6.0 5.6 55 3.0
JUBEF /mL

B3 b B R B LR A e

Fig.3 Mechanical properties of esterified cross-linked starch films
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Fig.5 Mechanical properties of esterified starch films
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Fig.6 Mechanical properties of cross-linked esterified starch films
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