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Research and Application of a Multi stage Filtration Treatment Device and Process for
Comprehensive Station Wastewater

YANG Rui
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Abstract: When carrying out infrastructure construction in remote areas and water scarce regions, comprehensive stations face many
challenges in wastewater treatment. The traditional three-stage sedimentation tank has various problems such as poor filtration effect,
difficult sediment cleaning, and high operation and maintenance costs. This study attempted and implemented an efficient wastewater
treatment process that combines "three-stage sedimentation coarse filtration" with "two-stage tank type fine filtration". In this process,
aquatic reed filtration barriers and sediment tanks specifically designed for storing sediment are installed in each sedimentation tank,
and a creative structure with a reverse slope at the bottom is also adopted. This effectively improves the effectiveness of coarse
filtration and sediment cleaning. The primary filter tank filled with fine quartz sand and the secondary filter tank equipped with PP
cotton filter cartridge are connected in series to achieve the goal of deep purification of wastewater. This article elaborates in detail on
the principles, structural design, specific process flow, and key technical points on which the device is based. Combined with specific
engineering applications, it analyzes the economic, environmental, and social benefits it generates. From the results presented by the
application, it can be seen that the effluent quality of the device and its adopted process can meet the reuse standards for construction
maintenance, vehicle cleaning, and other aspects. It basically achieves a state of almost zero discharge of wastewater, and also has a
series of characteristics such as compact structure, easy operation, relatively low operation and maintenance costs, and green
environmental protection, which provides a reliable technical solution and practical examples for wastewater treatment in similar
regions and scenarios.
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