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Using microwave irradiation for the purification of a drill
cutting
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Abstract: Drill cuttings contain significant amounts of water and petroleum contaminants, which increase their
mass and volume, contributing to environmental pollution. To address these issues, various methods are
employed to remove these impurities. One effective purification method involves the use of microwave
electromagnetic irradiation. This paper investigates the effect of microwave irradiation at different power levels
on the purification of cuttings obtained from the Sarvestan oil field in Fars Province. To better understand the
impact of various parameters, experimental design software (Design Expert, v.11) is utilized to examine three
key factors: microwave power, sample weight, and the type of accompanying water. The changes in the
composition of the cuttings are assessed by weighing them with a balance. Additionally, Thermogravimetric
Analysis(TGA) and Fourier Transform Infrared Spectroscopy(FTIR) are used for enhanced monitoring of these
changes. The results from the software indicate that increasing microwave power or reducing sample weight
improves the purification process. TGA and FTIR analyses further demonstrate that microwave irradiation
effectively removes various compounds, such as water and organic molecules, from the cuttings. The best results
were achieved when 50 grams of samples containing formation water were treated with 300-watt microwave
irradiation, resulting in a decrease in the weight percentage of impurities from 25 wt.% to 5 wt.%.

Keywords: Drill cuttings, Purification, Environment, Microwave, TGA.

*Correspondent Author Email: ms.tavallali@iau.ac.ir, Autumn2025 | Volume4 | Issue 3 | pages 17-28
gr.nejabat@iau.ac.ir

https://doi.org/10.71508/crn.2025.140406161217209



