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Abstract

In response to the difficulties of real-time on-site detection of heavy metal ions in drilling waste
liquid and fracturing backflow fluid of deep shale gas wells, the large output of drilling waste liquid
and fracturing waste liquid, the low efficiency of on-site reuse treatment, and the high cost of harm-
less treatment and resource utilization of oil-based drill cuttings, a high-throughput injection and
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quantitative analysis method for real-time and rapid on-site detection of heavy metal ions has been
established. High precision, high-throughput, and high signal-to-noise ratio on-site detection equip-
ment has been developed, and a new photocatalyst treatment technology for fracturing backflow
fluid has been established. Measures for reducing the source of oil-based drill cuttings have been
proposed, and equipment for reducing the source of oil-based drill cuttings has been developed.
The technology has been applied to achieve efficient treatment of deep shale gas drilling and com-
pletion waste in the Yuxi block.
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Figure 1. Diagram of CQDs@AUuNCs fluorescent probe and fluorescence effect in heavy metal detection
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Figure 2. Diagram of multi-color fluorescence detection of heavy metals
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Figure 3. Diagram of photocatalyst preparation technology route
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Figure 4. Diagram of morphology, structure and catalytic activity enhancement of photocatalysts
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Figure 5. Diagram of mechanism of photocatalytic degradation of organic pollutants
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Figure 6. Diagram of the effect of photocatalytic treatment on flowback fluid
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