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Abstract: Air pollution is a serious problem, of which the emissions of motor vehicles are their main pollu-

tion sources. Sulfur in diesel is one of the main components of atmospheric pollutants. At present, the
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measures to limit the sulfur content in diesel are formulated by governments all over the world. There-
fore, the research on the rapid detection method of sulfur content in diesel is of great significance. A porta-
ble near infrared spectrometer (NIR spectrometer) was used to collect the spectra of diesel with different
sulfur contents. A total of 261 diesel NIR data were obtained. Kennard stone (K-S) algorithm was used to
divide the scale sample set to correction set and prediction set at a 3 * 1 ratio. The original spectra were
processed by various pretreatment methods such as decentralization, normalization, multivariate scattering
correction, and 15 point twice smoothing. The experimental results showed that decentralized pretreat-
ment method was proved to be the best for establishing the partial least squares regression (PLLSR) model
of diesel sulfur content, with the determination coefficient (R?) of 0. 894, the root mean square error of
prediction (RMSEP) of 89. 17, and the relative analysis error (RPD) of 3. 089. Monte Carlo uninformative
variable elimination (MCUVE) and competitive adaptive weighted sampling (CARS) were compared. Fi-
nally, Gaussian process regression (GPR) modeling with 36 characteristic wavelength points extracted by
cars algorithm were the best, with R2 of 0. 967, RMSEP of 45. 378 and RPD of 5. 616. The results show
that it is feasible to establish the quantitative prediction model of sulfur content of diesel by using portable
near infrared spectroscopy technology, and realize the rapid and nondestructive near infrared quantitative
detection of sulfur content in diesel.

Key words: near infrared spectroscopy (NIRS); sulfur content in diesel fuel; portable; wavelength selec-

tion; gaussian process regression
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