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The Central Council decided to control concentration in light oil to be less than
0.005%.

Standardization of analytical technique suitable for analysis of the trace sulfur
is necessary and is examined in this study utilizing XRF technique. Adoption of
polarized beam optical geometry in energy dispersive X-ray fluorescence spectrometer
equipped with silicon drift detector and digital signal processor allows us to analyze
trace sulfur and chlorine in oil with super sensitivity and high precision.

[Key words] Energy dispersive X-ray fluorescence, Polarization, SDD, Sulfur and
chlorine in oil, Lower limit of detection
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Fig.1  The picture of compact X-ray fluorescence spectrometer

Fig.2  The picture of silicon drift detector system
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Fig.3 (a)XRFT spectra of Sulfur; (b)XRF spectra of Chlorine
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Fig.4 (a)Calibration curves for Sulfur in oil standard samples(conventional method in; (b)Calibration
curves for Sulfur in oil standard samples(improved method) background subtraction)
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Fig.5 (a)Calibration curve for Chlorine in oil standard samples (conventional method in background
subtraction); (b)Calibration curve for Chlorine in oil standard samples(improved method)

Table 1 Repeatability of simple 10 times measurement(R1) and Reproducibility of 4 times

repeated sampling(R2).
Sulfur Chlorine
! R1 R2 R1 R2
i 97.860 98.341 105.190 100.742
2 98.368 98.319 107.610 97.321
3 97.623 97.860 104.638 100.089
4 98.506 99.956 107.283 105.190
5 98.371 106.591
6 98.603 98.827
7 100.105 101.647
8 98.083 103.152
9 98.779 104.359
10 97.980 105.206
total 984.277 394.476 1044.502 403.340
average 98.428 98.619 104.450 100.835
Y 0.653 0.689 2.548 2.823
CV(%) 0.66 0.70 2.44 2.80

Table 2 Lower limit of detection of Sulfur and Chlorine
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Sulfur Chlorine
Conventlonal method . 0.889 1.84
in background subtraction
Improved method 0.800 0.40
unit: ppm
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