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Abstract: The oily cuttings of oil based drilling fluid in shale gas drilling can be hardly treated. And hammer—milling thermal desorption is
a new environmental protection technology to solve this difficulty. In China, however, the research on this technology began later and there
are no effective means and methods to evaluate its performance. In this paper, an evaluation system to evaluate the oily cuttings processing
performance of hammer—milling thermal desorption was established with processing effect, energy consumption and processing capacity as
evaluation indicators. Then, a hammer—milling thermal desorption station for processing oily cuttings was built up at one drilling platform
in Changning—Weiyuan National Shale Gas Demonstration Area, Sichuan Basin. Finally, a hammer—milling thermal desorption test was
conducted on oily cuttings, a system energy balance equation was established to evaluate energy consumption and the processing capacity
was assessed by means of orthogonal test. Thus, a set of method for evaluating the oily cuttings processing performance of hammer—milling
thermal desorption was developed. And the following research results were obtained. First, the evaluation system criterion on the oily cut-
tings processing performance of hammer—milling thermal desorption is as follows. The oil content of solid residual after processing is less
than 1%, the solid content of recovered oil is lower than 0.3%, the thermal efficiency of the system is 88%, higher than the energy saving
evaluation index, the thermal utilization is higher than 95% and the unitpower processing capacity of hammer—milling thermal desorption
device is higher than 4.23x107 t/(h « kW). Second, under the optimum condition of operating temperature of 310 ‘C and processing time
of 10 min, the oil content of solid residual after processing is 0.88% and the solid content of recovered oil is 0.28%. And it is indicated
that the processing performance meets the environmental protection standards. Third, the thermal efficiency of hammer-milling thermal
desorption technology reaches 93.39% and its thermal utilization is up to 98.82%, which means that this technology is not only high in
oily cuttings processing efficiency, but also remarkable in energy saving and cost reducing. Fourth, preprocessing oily cuttings to reduce
the moisture content of the drill cuttings can improve the processing capacity significantly, while preheating oily cuttings cannot improve
it well. It is concluded that the research results can provide reference for improving the oily cuttings processing performance of hammer—
milling thermal desorption. Besides, the oil-based drilling fluid that is made of recovered oil satisfies the requirements of on-site drilling,
and thus the effective reutilization of oil resources is realized.

Keywords: Shale gas; Oil based drilling fluid; Oily cuttings; Hammer—milling thermal desorption; Performance evaluation method; Pro-
cessing performance; Processing capacity; Energy consumption; Resource reutilization
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