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The Migration Rules of Fluoride Ion from Waste Acid Fracturing Fluid in Soil
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Abstract: In process of oil production, acidification is a necessary operation to increase output, though it will produce wastes, especially the

acid ingredient including hydrofluoric acid, hydrochloric acid, vitriol, etc. In this paper, the influence of fluorin ion(F-)in waste acid fractur—
ing fluid on the soil environment of Daqing oil field was studied by earth column experiments. The concentration of F~, acidity and different
typical terrene soils on the influence of the migration rules and characteristics of F~in the soil environment were investigated respectively, and
the related mechanisms were also discussed. The results showed that the fluorin ion of waste acid fracturing fluid in the soil have a clear im—
pact on the Daqing oil field environment, and the influence depth of F~ in the soil increases with the increasing of the concentration of F~. The
relation between the concentration of F~ and the influencing depth in the soil could be expressed by a negative exponential equation y=y,+a-

exp(—x/t), and the fitting effect was better than that of Temkin equation, Freundlich and Langmuir equation. Results also showed that the in—
creasing of positive ion such as Ca* and AI** leads to the increasing of formation of insoluble compounds, which caused the influence depth of
F~in the soil decrease with the increasing of H*. The migration of I~ in different terrene soils was different, and the correlations of the influ—
encing depth in the different typical types of soils in Daqing oil field were chernozem>loess>alkali soil. Fluorin ion in the waste acid fractur—

ing major presents in the 10 ¢cm depth surface layer.
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Figure 1 Effect of F~ concentration on the influence depth of

F~ in the chernozem
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Figure 2 Experiment results of migration of F~ in chernozem

and its fitting curves
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Figure 3 Experiment results of migration of F~ in chernozem and its

negative exponential equation fitting curves
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Figure4 Effectofacidity on the influence depth of F-in the chernozem
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Figure 5 Effect of terrene on the influence depth of F~in typical soil
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