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Study on the Preparation and Properties of Carbon Quantum Dots
Modified Cellulose Composite Films
LI Jilei, MA Xiaojun

(College of Light Industry Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457,
China)

Abstract: Cellulose films are characterized by being green, environmentally friendly, and naturally biodegradable.
However, pure cellulose films suffer from poor mechanical properties and low transparency, which limit their
practical applications. In this study, cellulose films were modified with glycerol and carbon quantum dots (CQDs) to
fabricate CQDs-modified cellulose composite films, whose properties were further investigated. The results show
that after the addition of CQDs, the modified cellulose films exhibit improved compactness, transparency, and
toughness, along with excellent fluorescence properties.With the increase in the amount of CQDs added, the thermal
stability and hydrophilic properties of the material gradually increased. When 5% CQDs were added, the
mechanical properties of the modified cellulose composite films were optimal, with a tensile strength of 5.8 MPa and
an elongation at break of 81%, which were 82% and 115% higher than those of pure cellulose films, respectively.
Meanwhile, the CQDs-modified cellulose composite films exhibited excellent antioxidant capabilities, the highest
scavenging rate of DPPH radical can reach 97.2%, showing good application prospects in the field of biomass
materials.

Key words: cellulose films; carbon quantum dots(CQDs); antioxidant properties; glycerol
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