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Determination of phosphorous in lubricating oil by XRF and NMR methods
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Abstract : A comparison study of XRF and *'P-NMR method for the analysis of phosphorous in

lubricating oil has been described. Pure oil and water were used for the observation of matrices effect

variation by different analytical methods. Quantitative analysis was carried out by XRF and *'P-NMR

using real samples. Significant difference is observed from the slopes on the calibration curves by the
XRF due to the matrices (water: 124.0, oil: 276.6). While the result obtained from XRF showed a large

matrix effect, the slopes obtained from *'P_NMR results of two different matrices, however, are in good

agreement ranged of 9% (water: 4.9, oil: 5.3).
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Fig. 1. Calibration curve for 0.025 ~ 0.825% P(H,PO,) 1
in water from XRF spectra.
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Fig. 3. A stack plot of *'P.NMR spectra at various
concentrations of P(H,PO;) in oil with 0.15% P
as internal standard, H,POy.
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Fig. 4. Calibration curve for 0.0242 ~ 0.808% P(H.PO;)
in water from *'P-NMR spectra (internal standard:
H,POy).
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Fig. 5. Calibration curve for 0.0203 ~ 0.667% P(H.PO;)
in oil from *'P-NMR spectra(internal standard:
H,POy).
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Table 1. Analytical results of phosphorous concentrations
on different calibration curves by XRF and
*'P-NMR method|{calibration matrices: water and
oil, sample: lubricating 0il(0.080% P, H maker)}.

Method Water Matrix Oil Matrix
XRF 0.181% 0.080%
*'P-NMR 0.085% 0.080%
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