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Research on Automated Control of Wastewater in Highway Service Areas
Yuntao Shi

Shanxi Provincial Transportation New Technology Development Co., Ltd
[Abstract] Objective: With the increase of the number of highway service areas, wastewater treatment is
becoming more and more important. This study aims to develop an efficient wastewater treatment system
utilizing electromechanical integrated automation control to meet environmental standards and protect the
environment. Methods: The study analyzed wastewater samples from 10 highway service areas, identifying
pollutants such as suspended solids, fats, oils, nitrogen, phosphorus, and heavy metals. A treatment process
including pre—treatment, biological treatment, chemical treatment, and post—treatment stages was designed.
Automation control was implemented using sensor technology, PLC control, and SCADA systems, monitoring
parameters like pH value, turbidity, dissolved oxygen, COD, BOD. Results: After 12 months of continuous
operation, treating an average of 50 cubic meters of wastewater daily, the system achieved removal rates of
98.5% for suspended solids, 96.3% for fats and oils, 91.7% for total nitrogen, and 93.2% for total phosphorus.
The removal rate of heavy metals (lead, cadmium, mercury) exceeds 99%. Compared to traditional manual
control, operating costs were reduced by about 25%, with 18% savings in electricity and 30% reduction in
chemical reagents. Conclusion: The wastewater treatment system demonstrated excellent performance and
economic benefits, meeting emission standards and significantly reducing operational costs. It offers an efficient,
economical, and sustainable solution for the unique needs of highway service areas.
[Key words] highway service areas; wastewater treatment; electromechanical integration; automation control;

environmental protection; economic benefits
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