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Development of biological hydrogel beads combined with mangosteen peel
biochar beads for absorption of microplastics from polyester laundry

wastewater
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Abstract

Microplastics released from polyester clothing during the laundry process are a source of pollution
that negatively affects aquatic ecosystems. This study aimed to develop biological hydrogel beads combined
with biochar beads produced from mangosteen peels for use as adsorbent materials to remove microplastics
from laundry wastewater. The biological hydrogel beads were developed from natural polymers, while the
biochar beads were produced from mangosteen peels through a pyrolysis process, which adds value to
agricultural waste materials. The efficiency of microplastic adsorption from polyester laundry wastewater was
evaluated by comparing the use of biological hydrogel beads alone, mangosteen peel biochar beads alone,
and the combined use of both materials.

The experimental results showed that the combined use of biological hydrogel beads and biochar
beads reduced the amount of microplastics in laundry wastewater more effectively than the use of either
material alone. This enhanced performance is attributed to the increased porosity and surface area, which
improve the ability to trap microplastics efficiently. The findings indicate that the combined biological
hydrogel-biochar system has strong potential for application as an adsorbent material in laundry wastewater
treatment, contributing to the reduction of water pollution and supporting the Sustainable Development

Goals (SDGs) and the Bio-Circular-Green Economy (BCG).

Keywords: Microplastics / Laundry detergent polymers / Biological hydrogel / Mangosteen peel biochar /
- Adsorption. |
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