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Preparation and properties of corn starch/bio-based carbon dots
composite filmsfor light conversion
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Abstract: Chitosan-grafted citric acid carbon dots [P(CS-g-CA)CDs] were firstly synthesized via hydrothermal
reaction of chitosan (CS), N-(2-hydroxyethyl)-ethylenediamine and anhydrous citric acid (CA). Then, a
series of corn starch/chitosan-based carbon dots composite light-converting films [CST/P(CS-g-CA)CDsS5,
CST/P(CS-g-CA)CDs10, CST/P(CS-g-CA)CDs20] with different P(CS-g-CA)CDs dosages were prepared
by flow-delaying method. The optical, mechanical, hydrophilic and degradation properties of the composite
films synthesized were analyzed by fluorospectro photometer, universal testing machine, contact angle
instrument and soil degradation test. The results showed that, as the dosage of P(CS-g-CA)CDs, in the
composite films increased, the tensile strength of the composite films increased first and then decreased
while the elongation at break displayed an increasing trend as a whole. The contact angle of the composite
films increased from 37.50° to 87.00°, indicating reduced hydrophilicity. While film of pure corn starch
showed no fluorescence response, CST/P(CS-g-CA)CDs20 composite film exhibited blue light conversion
capacity by converting light in the UV region at 374 nm to blue fluorescence at 459 nm. Moreover, the
combination of water insoluble carbon dots could delay the degradation of corn starch, prolong the film
service life, and achieve adjustable degradation rate.
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