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Microplastic pollution has become one of the most significant
environmental problems affecting aquatic ecosystems worldwide. These
plastic particles, which are smaller than 5 mm, are difficult to remove
due to their buoyancy and variety of shapes, which limits the efficiency
of traditional collection methods. In this study, a modular aquatic robot
was designed and built to evaluate how the angle of the filtration
system influences the capture efficiency of simulated floating particles.
The experiment was conducted in a controlled aquatic environment
using a school swimming pool, where 35 simulated microplastic
particles were placed in each trial. Two configurations of the filtration

A school swimming pool was used as a
controlled aguatic environment. In each
trial, 35 simulated microplastic particles (3
mm and 5 mm) were manually placed on

Methodology

Robot Structure Design

A rectangular floating structure was
developed to provide stability and buoyancy,
allowing the robot to move effectively
through the water.

the water surface.
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Results & Discussion

The results showed that the inclination of the capture system has a
significant effect on the collection efficiency of the aquatic robot. The 45°
inclined configuration achieved capture efficiencies between 41% and
47%, while the horizontal (0°) configuration produced considerably lower
efficiencies, ranging from 10% to 14%. This pattern was consistently
observed for both 3 mm and 5 mm particles, indicating that the effect of
the system’s geometry is independent of particle size. Additionally, the
data showed less dispersion under the 45° condition, suggesting a more
stable and reproducible performance. In contrast, the horizontal
configuration exhibited greater variability between trials, indicating less
control over the flow of particles toward the capture module. Overall,

Conclusion

The results of the study demonstrated that the inclination of the capture
system significantly influences the efficiency of microplastic collection in
the aquatic robot. The 45° inclined configuration achieved higher capture
rates and showed less variability between trials, indicating a more
efficient and stable performance compared to the horizontal (0°)
configuration. These findings suggest that the geometry of the filtration
system improves the direction of water flow and particles toward the
capture module, increasing overall efficiency. The developed prototype
demonstrates that optimizing the mechanical design of aquatic robots can
enhance the collection of suspended particles, providing a strong
foundation for future robotic technologies aimed at mitigating

system were compared: one horizontal (0°) and one inclined (45°). The
robot operated for four minutes per trial, and each experimental
condition was repeated six times to ensure the reliability of the results.
The results showed that the 45°inclined system achieved capture
efficiencies between 41% and 47%, while the horizontal configuration
achieved only between 10% and 14%. Furthermore, the inclined system

these results suggest that optimizing the geometry of the filtration system microplastic pollution.
improves the direction of water flow, facilitating the transport of
suspended particles into the collection chamber and increasing overall

efficiency.

This project also has a direct impact on our communities by showing that
it is possible to create positive environmental change through innovation
and engineering. On a personal level, it has opened many opportunities in
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