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Preparation of Plant Fiber Active Foam Buffer Packaging Materials
Modified by Citric Acid

ZHANG Qiangwei, LI Jilei, SUN Bin, SONG Wanlong, MA Xiaojun

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

Abstract: Plant fiber foam materials were prepared using plant fibers as raw materials and polyether (F127) as an
active foaming agent, and their buffering performance was improved by modification with citric acid. The results
showed that after modification with citric acid, the bonding strength between plant fibers increased, the structure
became tighter, and the thermal stability and water contact angle of the material were improved. With the increase of
citric acid concentration, the resilience of plant fiber active foam materials increased first and then decreased.
When the mass ratio of fiber to citric acid was 1:0.75, the overall performance of the modified sample was optimal.
The static buffering coefficients of the modified material were 0.032, which was 32% higher than those of the
unmodified material. The rebound rate of the modified plant fiber active foam material reached 72.5%, an increase
of 31.8% compared to the unmodified sample. The modified plant fiber active foam materials also exhibit excellent
energy absorption and thermal insulation properties, and have good application prospects in the field of
transportation packaging.

Key words: plant fiber; citric acid; active foaming; structure and properties
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Progress in Synthesis and Application of Carbon Quantum Dots

YE Xiaoge', LI Dongna'?, WANG Zhaoxia’, HUANG Yuqi®, MA Xiaojun'

(1.College of Light Industry Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457,
China; 2.Zhejiang Great Shengda Packaging Co., Ltd., Hangzhou 311215, China)

Abstract: As a new type of nanomaterial, carbon quantum dots (CQDs) are widely used in various fields due to
their unique optical properties, excellent biocompatibility and environmental stability. Their synthesis methods
mainly include top-down and bottom-up method. In this paper, the development sources, synthesis methods and
application research progress of carbon quantum dots are mainly summarized, and its future development direction
is prospected. At present, the research of CQDs is faced with complex synthesis processes and harsh conditions,
uncertain fluorescence mechanism, and easy fluorescence quenching in solid state. In future research, efforts
should focus on optimizing synthesis methods by refining experimental conditions or designing novel pathways.
Additionally, introducing functional groups and doped elements through chemical modifications or physical means
can enhance surface properties while maintaining environmental friendliness and biocompatibility. It is imperative
to actively explore new applications in emerging fields such as new energy, catalysis, and biomedicine, while
fostering multidisciplinary collaboration to collectively address critical challenges in CQDs synthesis, performance
modulation, and practical application development.

Key words: carbon quantum dot; synthesis method; biocompatibility ; application progress
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