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Optimization of the Dosage of Pretreatment Chemicals for Methanol-containing

Wastewater in Gas Fields by Response Surface Methodology
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ABSTRACT  In view of the serious scaling and corrosion problems of the methanol-containing
wastewater pretreatment device of a purification plant in Yanchang Gas Field, first, ion chromatography,
XRD and other methods were used to analyze the methanol-containing wastewater and the scale samples of the
regeneration tower tray. Based on the experiment, the total iron and turbidity of the methanol-containing
sewage were used as the overall indicators. The response surface optimization was used to obtain the best
injection amount of four pretreatment agents such as oxidant, alkalizer, flocculant and coagulant. The
reliability of the optimized and improved program was optimized. The results show that the pH of the methanol-
containing wastewater is low, the salinity is high, and the content of cations Ca’" and Mg?" that are easy to scale is
very high; the scale sample of the regeneration tray is mainly composed of CaCO; and MgCO;, and the content is
64.32% (w/w) and 35.58% (w/w), indicating that a large amount of Ca?>" and Mg?" are the main causes of scaling
and corrosion of the methanol regeneration unit. The optimal dosage of pretreatment agent is 832.39 mg/L for
oxidant, 1 108. 64 mg/L for alkalizing agent, 889.01 mg/L for flocculant, and 57.59 mg/L. for coagulant. At this
time, the predicted response value is 3. 525. After optimized treatment, the on-site sewage has a pH of 7. 4, a
turbidity of 6.8, and a total iron content of about 11.04 mg/L, which all meet the requirements of
pretreatment water quality. The scale and blockage of equipment and pipelines have improved significantly,
from the original one Overhauled twice a month, reduced to about once every 3 months.
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