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Fig. 1 The effect of feed ratioon C% .G % and GE%
a) C%; b) GE%; ¢) G%
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Fig. 4 X-ray diffraction spectra of starch and graft
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Fig. 3 IR spectra of starch and grafting copolymer
a) Starch; b} Grafting copolymer
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Table 1 The effect of molar ratio of DL-lactide to structure units of

starch on melting temperature of grafting copolymer

No. Molar ratic Melting temperature{C )*
1 4 37
2 [ 58
3 8 61
4 10 62

* Peak maximum position in the DSC endotherm

g% 1 W5, FrdME s /DL-N X B R
HEYNEAHNEST~62CRBEANTL.ME
DL-FAREEE K & i 1 dm , B 48 7= 148 1
BAFE, KU DL-AXEHRM MK, AW #
fFBEY R DL-AARIHEN TREX,
AMSREEERYNBEATE.
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Table 2 Water resistance of grafting copolymer

Amount of coating ‘Water
(g/mz) absorbed( % )

A - 41.1

B 5.4 10.5 5.6

C 11.0 30.7 1.0

Polymer
No.
concentration{ W % }
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Fig. 5 Degradation of grafting copolymer in HCl and
NaOH solution
a) 0. 5mol/L HCl; b} 0.2mol/L NaOH
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Fig. 6 Biodegradation of raw product
a) BRacillus subtilis

b) Staphylococcus aureus
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STUDIES ON SYNTHESIS AND BIODEGRADABILITY OF STARCH/
DL-LACTIDE GRAFTING COPOLYMER

YOU Yingcai, ZHU Changying, JIAO Jingliang, SHEN Xin
( Department of Chemistry, Nankai University, Tianjin  300071)

Abstract A novel grafting copolymer was synthesized by reacting DL -lactide with corn starch in N, N-
dimethylacetamide (Me;NAC) in the presence of triethylamine{(NEt;) and anhydrous lithium chloride. The
effect of reaction time and the molar ratio of DL -lactide to structural unit of starch on monomer conversion
(C%),grafting (G % ) and grafting efficiency( GE % ) has been studied. The C% ,G% and GE% couid
approach 37.3% ,179.7% and 68.0% , respectively when the molar ratio of DL -lactide to structural unit of
starch is 10:1,the grafting copolymerization was carried out at 80--85C for 4h in a nitrogen atmosphere.
Several techniques such as Fourier transform infrared{ FTIR)} spectroscopy,differential scanning calorimetry
(DSC) and X-ray diffraction (XRD) were used to characterize the grafting copolymer. FTIR spectrum
shows an absorption band at 1740cm ™! confirming the formation of ester bond, indicating the starch/DL-
lactide grafting copolymer was produced. The DSC characteristic result showed the melting temperature of
the grafting copolymer elevated slightly as the molar ratio of DL -lactide to glucose structural units of starch
increased and the X-ray diffraction pattern showed the synthesized grafting copolymer was an amorphous
copolymer. The degradability of grafting copolymer was tested with the aid of acid, alkali and microbe. The
weight loss of the grafting copolymer was 100% after 70h in 0. 5mol/L hydrochloric acid solution at 30C ,
but the weight loss of the grafting copolymer approaching to 100% after 35h in 0. Zmol/L. sodium
hydroxide solution at 30°C , the weight loss of the glucose structural unit of starch and DL -polylactide chain
in the grafting copolymer was 41.8% and 24.0% after 20 days and 30 days of incubation with bacillus
subtilis and staphylococcus aureus at 37°C respectively. The grafting copolymer produced can be used as a
component in hot-melt adhesives and as an impermeable coating for paper and cardboard.

Key words Starch, DL-lactide, Graft copolymerization, Biodegradability



