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Abstract [ Objective] In response to increasing eutrophication in reservoir water sources at home, which leads to elevated pH in
raw water, compromised coagulation efficiency of aluminum salts, and elevated aluminum concentrations in finished water, as well as
the limitations of traditional manual carbon dioxide dosing — being inefficient, costly, and insufficiently responsive to sudden water
quality changes — this paper aims to develop an intelligent and precise carbon dioxide dosing model. The goal is to achieve effective pH
control and reduce chemical consumption, thereby providing technical support for the intelligent operation of WTP. [ Methods | A
200 000 m’/d system in a Shanghai WTP was selected as the research object. A calculation model for carbon dioxide dosing was
developed based on the carbon dioxide-carbonate equilibrium system, incorporating corrections for temperature and ionic strength. The
accuracy of the model was verified by comparing its result across multiple operating conditions with those from the STASOFT software,

which shares the same theoretical foundation and has been validated in engineering applications. Based on historical operational data, a
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temperature correction factor for process loss during dosing was determined. The intelligent dosing mode was compared with the manual
experience-based mode, and the model’s effectiveness was evaluated in terms of chemical consumption and pH stability. [ Results| In
the theoretical validation, the model exhibits excellent consistency with the calculation result of engineering software under the identical
theoretical framework, with an average error of approximately 3%. After temperature correction, the deviation between the model-
recommended dosage and the actual dosage was reduced to within 10%. Field tests showed that the deviation between the measured
effluent pH and the target value was less than 1% after implementing the model-based dosing. Compared with manual experience-based
dosing, the intelligent dosing mode reduced the average carbon dioxide dosage from 6. 02 mg/L to 5.78 mg/L, significantly improved
the stability of pH control, and demonstrated adaptability to sudden water quality changes. [ Conclusion] The model enables precise
carbon dioxide dosing and accurate, stable, and efficient regulation of pH levels. It not only provides key technical support for reducing

the risk of residual aluminum-based coagulants and ensuring drinking water safety, but its energy-saving and consumption-reducing

effects also align with the development direction of refined and intelligent management in WTP.

Keywords carbon dioxide ( CO, ) ; intelligent dosing model; pH control; CO,-carbonate ( H,CO; ) equilibrium system; dosage
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