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Preparation and performance evaluation of
multi-color silicon-based quantum dot tracers
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(Petroleum Engineering School, Southwest Petroleum University, Chengdu 610000, China)

Abstract ; High-performance multi-color silicon-based quantum dot tracers are developed via a hydrothermal method
to meet the demand from production profile monitoring in horizontal wells, and overcome the limitations of traditional
tracer technologies. The structure of the tracers materials is analyzed by using characterization techniques such as
transmission electron microscope (TEM) ,X-ray photoelectron spectroscopy ( XPS) ,thermogravimetric analysis (TGA) ,
etc.The performance of the prepared tracers is evaluated under different oil reservoir conditions.The findings indicate that
the particle size of the prepared tracers ranges from 6 nm to 8 nm.TGA characterization results demonstrate that the
tracers possess good thermal stability , making them suitable for applications under high-temperature conditions.They can
maintain excellent fluorescence intensity and dispersion stability under a salinity of 15 000 mg/L,a temperature of 80°C ,
and a pH ranging from weak acidity to weak alkalinity.
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