














Figure 4. Highly linear calibration 
curves for all analyte wavelengths
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SampleSense Oil Element Stability over 9 Hours and 30 Minutes for 1671 Samples

500x Washout After High Calibration Standard

Figure 6. 500x washout for all wear metals.

Figure 5. SampleSense Oil with 4DXCi autosampler using controlled gas infusion mixing for 23 elements 
measured over 1671 used motor oil samples in 9 hours and 30 minutes. Stability of four elements with higher 
concentrations shown above. Lower concentration elements showed similar stability. 
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Conclusion

SampleSense Oil completely optimizes the analysis of oils and lubricants for high-throughput laboratories using 
an automated valve injection sample introduction system. The use of a controlled gas infusion mixing allows 
for complete sample homogenization for various sample sizes and viscosities immediately before analysis. 
The SampleSense valve eliminates timing parameters and method adjustments needed to account for varying 
sample viscosity. The optical sensors in the SampleSense valve also provide essential information to the 
laboratory through positive confirmation that the sample was loaded into the valve for analysis and by logging 
any missed samples. The probe design combined with the DXCi autosampler allows for high-speed movement 
while eliminating oil droplets and the resulting cross-contamination. SampleSense Oil is a highly effective 
automation system that improves analytical efficiency in a production laboratory environment, providing quick 
and accurate determination of trace elements in all oil and lubricant fluids.

The system was calibrated at 50, 100, and 500 mg/L using three V-23 oil stock solutions in addition to an 
additives stock solution at 5000 mg/L for elements considered additives (B, Ca, Mg, P, and Zn). A 75 cSt base 
oil blank was also added to maintain the organic matrix present throughout the calibration. SampleSense Oil 
generated linear calibration curves (Figure 4) for all elements in under two minutes. The system then analyzed 
1,671 samples in just over 9.5 hours. The stability was excellent, with RSDs for all the main elements under 
2% (see Figure 5). The washout in the blank immediately after analyzing three high standards was >500x, 
showing suitable performance for wear metals oil analysis (see Figure 6).

Results

SampleSense Oil Sample Throughput Performance
1 Minute 1 Hour 8 Hours 24 Hours

# Oil Samples Analyzed per 3 180 1440 4320


