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Synthesis of Shrimp Shell Derived Composite as a Soil Amendment
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Abstract

This research aims to develop a composite derived from biomass based on shrimp shells,
combine the stable structural properties of biochar as a matrix, and combine chitosan hydrogel
with a three-dimensional cross-linked structure to apply it as a new soil amendment and test it.
The efficiency of the material in immobilizing heavy metals in the soil ensures food quality and
safety. On the one hand, this research uses the high heavy metal adsorption capacity of this
composite to reduce the ability of heavy metals to move in the soil; on the other hand, the
hydrogel is used as a soil amendment to achieve the function of soil nutrients and water
retention, reducing agricultural non-points. source pollution and increase crop and soil health,
taking into account circular bioeconomy objectives. The main goals of this research include:
developing shrimp shell-derived composite, establishing the preparation process of composite
for biomass waste recycling; evaluating the immobilization efficiency of shrimp shell-derived
composites in heavy metal-contaminated soil, and establishing kinetics and equations for heavy
metal immobilization in soil. Thermoadsorption model. The results of this study show that: after
the test results of extracting chitosan from shrimp shells, after demineralization,
deproteinization, and deacetylation, the chitosan was extracted and dried shrimp shell powder
was burned into biochar. Both are used as raw materials to make biochar hydrogel composite
materials. The test results show that the adsorption capacity of the new composite for Cu?*, Pb*"
and Cr’" in a single ion solution is 155.90 mg/g, 197.02 mg/g and 198.15 mg/g respectively.
The adsorption capacities for Cu?*, Pb*" and Cr*" in the mixed ion solution are 85.87 mg/g,
168.60 mg/g and 165.61 mg/g respectively. As a soil amendment, this composite can not only
be used to treat heavy metal contaminate in the soil, but also to recycle waste resources, and the

use of biochar has its benefits for net zero carbon emissions in agriculture.
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