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Application of different deep eutectic solvents in low-temperature extraction, structural
stabilization, and green conversion of crustacean chitin
I-HUA, WU (5140)
2025/11/05

Outline
1. Introduction
2. Chitin was extracted with a deep eutectic solvent at room temperature.
3. Mechanism of avoiding molecular weight degradation in chitin preparation using deep

eutectic solvents

4. Transformation of chitin and carbon materials using deep eutectic solvents
5. Conclusion

Abstract
Crustacean waste is rich in biodegradable and high-value chitin, and its high-purity recovery
is crucial for environmental sustainability and resource reuse. While traditional acid-base
treatments can effectively separate proteins and calcium carbonate, the harsh operating
conditions and the production of numerous byproducts limit their potential for green
applications. This study investigated the effects of different compositions, acidity, alkalinity,
and temperature on the extraction efficiency and structural stability of chitin using deep
eutectic solvents (DES) as environmentally friendly media. Results showed that the
TEBAC/lactic acid (LA) system achieved high purity (98.42%) and yield (92.16%) at a low
temperature of 30°C, while maintaining a relatively high molecular weight (3573.85 kDa),
demonstrating its low energy consumption and ability to maintain polymer structural integrity.
GA-Cys-based DES, by forming a stable solvent network through hydrogen bonding with thiol
functional groups, can selectively remove proteins and inorganic salts, improving chitin
crystallinity (74.9%) and thermal stability. Its molecular weight reaches 3.75 x 10° Da,
demonstrating its excellent structural preservation capabilities. Furthermore, acidic DES
(ChCl/TsOH) can simultaneously decalcify and deproteinize chitin within the temperature
range of 70-110°C, while inducing carbonization at elevated temperatures (=130°C),
demonstrating the potential for controllable conversion of chitin into carbon materials. Deep
eutectic solvents enable efficient extraction of chitin under mild conditions, combining high
purity, low energy consumption, and structural stability. In addition to replacing traditional
acid-base methods, they can also enable the green conversion of chitin into high-value carbon

materials and bio-based materials, demonstrating potential for sustainable applications.
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