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Eliminating clogged pipes with a plaster debris filtration system
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Abstract

The Dental Laboratory within the Advanced General Dentistry Clinic at Mahidol University utilizes
dental trimmers for shaping of gypsum-based dental models. Continuous throughput in these facilities often
leads to the accumulation of calcium sulfate (gypsum) sediment, resulting in chronic drainage pipe occlusions
and subsequently sink overflows. These technical failures do not only compromise the building's hydraulic
integrity but also diminish operational productivity. To address these challenges, a conventional filtration
apparatus was re-engineered into a specialized Plaster Debris Trapping System. This system was strategically
integrated upstream of the primary building effluent line. The design features a high-density sponge filtration
media housed within a transparent thermoplastic chamber, facilitating real-time monitoring of sediment
levels. Furthermore, a secondary attenuation tank equipped with dual-lateral outlets was implemented to
facilitate automated decantation once the threshold volume is reached. An auxiliary filtration layer was also
installed directly beneath the sink to optimize total suspended solids (TSS) removal. Key Outcomes and
Impact Post-implementation performance evaluations revealed significant improvements across all
operational metrics: Maintenance Efficiency: A 75% reduction in manual cleaning labor-hours. System
Reliability: A 100% elimination of overflow incidents. Infrastructure Sustainability: A 100% decrease in
emergency maintenance service requests. The system effectively sequesters gypsum particulates before they
infiltrate the municipal drainage network, thereby mitigating the risk of calcification within the piping system.
This innovation fosters a seamless workflow for dental professionals and aligns with the United Nations
Sustainable Development Goals (SDGs), specifically Goal 6: Clean Water and Sanitation, by promoting

~ responsible effluent management and infrastructure resilience.

Keywords: Clogged drainage pipe / Pipe blockage / Dental laboratory / Plaster sediment trap / Plaster debris
filtration tank |
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