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Life cycle assessment of waste mineral oil regeneration
process and uncertainty analysis

XIONG Hongbin, DING Tao

(School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: This paper is based on the life cycle assessment(ILCA) method to analyze the environmental impact
of the process of waste mineral oil regeneration by solvent refining with N-Methylpyrrolidone(NMP) and to
compare this process with the conventional process of waste mineral oil regeneration by reduced-pressure dis-
tillation. The results of the LCA are also analyzed for uncertainty in the range of normal distribution for the
NMP refining process inventory data. The results indicate that the main midpoint environmental impact cate-
gories of the NMP refining process include respiratory inorganic substances, global warming potential and
nonrenewable resources, and the endpoint impact category is human health. The total environmental impact
of the NMP refining process is 18. 74% lower than that of traditional reduced-pressure distillation process, in-
dicating that the NMP refining process is more environmentally friendly. The results of Monte Carlo uncer-
tainty analysis of NMP refining process show that the coefficient of variation of several impact categories ex-
ceeds 15%, indicating that the uncertainty of parameters has a non-negligible effect on the LLCA evaluation re-
sults. The LLCA evaluation method can accurately identify the environmental impact and contribution level of
the waste mineral oil regeneration process, and provide ideas and methods for subsequent process improve-
ment and research based on the results of the uncertainty and sensitivity analysis.
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