
Engine and lubricating oils are inevitable for most motors and 
engines, ensuring proper performance and lifetime. Lubricating oils 
can be tuned to perfection for specific applications and engines.

The properties and performance of lubricating oils depend 
significantly on the additives (e.g., Ca, Zn, P, S) as well as on 
unwanted contaminants (e.g., Cl, which can cause corrosion). 
Certain wear metals, such as copper (Cu), can indicate wear in

an engine. Thus, reliable determination of additives, contaminants, 
and wear metal concentrations is important to use additive 
compounds economically and to optimize the oil and engine 
performance and lifetime.

This report demonstrates the outstanding capabilities of the 
wavelength-dispersive X-ray fluorescence (WDXRF) benchtop 
spectrometer S6 JAGUAR to analyze lubricating and engine oils. 
X-ray fluorescence (XRF) combines ease-of-use and low cost of 
operation with excellent accuracy and precision.

S6 JAGUAR – A Powerful Benchtop 
System with Full WDXRF performance
The WDXRF spectrometer S6 JAGUAR is equipped with Bruker’s 
400 W HighSense™ X-ray tube (Figure 1). This makes the S6 
JAGUAR the most powerful benchtop WDXRF unit on the market! 
Modern software and state-of-the-art hardware enable best-in-its-
class analytical performance. The S6 JAGUAR achieves outstanding 
sensitivity for a wide range of elements (F to U) and the various 
configuration options allow us to optimize the system for your 
needs.

S6 JAGUAR –  
Ready for Petrochemical Applications
• Dedicated liquid cups for simple and rapid loading of oil  

samples (Figure 2)

• SampleCare™ technology, protecting critical system components 
for low maintenance (Figure 1)

• (optional) Cup-in-cup technology for additional protection

• Intuitive software SPECTRA.ELEMENTS with “onebutton” 
solutions

• Sturdy design and robust, high quality components  
for long lifetime

• (optional) Ergonomic TouchControl™ display for operation  
w/o PC peripherals

Calibration and Analyses
We used 22 lubricating oil certified reference materials (CRMs) 
for the calibration; including one blank. The compositional range 
is listed in Table 1. The analytical conditions and the crystal setup 
were optimized for lubricating oil analysis (Table 2). The Ge(111) 
analyzer crystal significantly improves the sensitivity for S, Cl, and 
P in oil, when compared to a conventional PET crystal. The XS-55 
analyzer crystal provides optimal performance for Mg analysis.

Advantages of XRF
XRF sample preparation and analysis is simple and cheap, when 
compared to alternative wet-chemical methods, such as atomic 
absorption spectrometry (AAS) or inductively coupled plasma 
optical emission spectrometry (ICP-OES). The latter require skilled 
operators and consume pricy and/or hazardous chemicals and 
accessories (see Figure 4). When using the S6 JAGUAR for your oil 
analysis, you can also decrease the time from sampling to result, 
considering the required dilution step for AAS and ICP-OES, which 
adds another benefit to the XRF side. In contrast to AAS and ICP-
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Figure 1: Powerful 400 W HighSense™ X-ray tube.

Figure 2: Dedicated liquid cups for lubricant oils.

Figure 3: Vacuum Seal for protection of the HighSense™ detector.

Figure 4: Relative estimation of operation costs. The consumption of chemicals (AAS, ICP-OES), expensive accessories (AAS) and noble gas (ICP-OES) results in 
much higher costs per sample for AAS and ICP-OES analyses when compared to XRF.

Figure 5: Norm Compliance with ASTM D6443
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OES, a simple one-time calibration makes the S6 JAGUAR ready 
for your application. Only occasional analysis of a drift correction 
sample is required: No re-calibration necessary!

Norm Compliance, Repeatability, 
Precision and Accuracy
The compliance of the S6 JAGUAR with the lubricating oil norm 
ASTM D6443 is illustrated in Figure 5. Clearly, the S6 JAGUAR 
meets the requirements easily! A repetition test demonstrates 
the exceptional stability and accuracy of the S6 JAGUAR for trace 
element analyses in oil (Table 3). The samples were unloaded and 
reloaded between the measurements. 

Conclusion
This report highlights the outstanding performance of the S6 
JAGUAR for lubricating and engine oil analysis. The system easily 
fulfils the requirements for the WDXRF oil norm ASTM D6443. The 
S6 JAGUAR brings several advantages to your lab, when compared 
to AAS and ICP-OES; including lower costs of operation and minimal 
calibration effort. The S6 JAGUAR enables time-efficient and 
accurate monitoring of additives, contaminants, and wear metals in 
lubricating and engine oils. When installed at oil-production plants, 
you can easily test the quality of incoming materials and optimize 
the use additives. Accurate compositional monitoring of used oils 
from your engines allows you to forecast potential part failures to 
minimize downtime and maintenance costs. 

Table 3: Stability, Precision, Accuracy, and Norm Compliance

Table 1: Compositional range of the lubricant oil CRMs

Table 2: Analytical conditions

New laboratory peristaltic pumps combines 
trusted technology with Swiss precision
Cole-Parmer have just launched their new Reglo Peristaltic Pump series. These are the first highly 
accurate low-flow (<100-mL/min) models to receive MasterflexLive® capability and 21 CFR Part 11 and 
EU Annex 11 compliancy. Their combination of features provides users with a connected, intuitive, 
powerful, and secure fluid handling experience.

The creation of the Reglo sees the happy marriage of two brands, combining the best of the globally tried, 
tested and trusted technology of Masterflex® and the Swiss precision engineering of Ismatec®. Over 100 years of 

excellence has been drawn together, culminating in the first major design refresh Reglo Peristaltic Pumps have received in over 20 years. 
These devices truly deliver powerful performance with intuitive interfacing, making it easier than ever to achieve the results end users need.

These Reglo Peristaltic Pumps are ideal for the laboratory, with flow-driven technology that supports precision dispensing; functional 
versatility giving lab personnel freedom in their applications; and a space-saving compact footprint to conserve valuable benchtop 
space. In comparison to its predecessor, the new Reglo pumps have a wider overall flow range, offerng the option of dosing between 
0.0001- and 365-mL/min. The models pack in advanced features designed to deliver fluids accurately, including anti-drip technology to 
help conserve valuable samples, speed ramping to better accommodate fluids with varying viscosities, and touch-screen interfacing that 
supports powerful programmable performance. Despite all of these features, the pumps take up very little room (229 x 147 x 157; H x L x 
W, mm), allowing them to be integrated into even the most space-limited areas.

The cartridge design synonymous with Ismatec pumps has been retained, with a choice of two or four channels, both of which fit three-stop 
tubing. The cartridge configurations offer a choice of 6, 8 and 12 rollers, allowing the user to choose the optimal balance of flow rate and 
pulsation. For the first time in the Reglo family of pumps, the popular Miniflex® pump heads have been integrated into the available options, 
giving a choice of one- or two-channel configurations, both of which use continuous L/S® tubing. Furthermore, these new Reglo pumps 
feature a 50W BLDC motor instead of the 75W PMDC motor used in older models, allowing for powerful yet efficient performance. These 
small but mighty pumps continue the Ismatec legacy of being ideal for feed, transfer, perfusion, volume dispensing and time dispensing.

As hinted at above, these new Reglo pumps offer an easy-to-navigate and intuitive 5” touchscreen display. The Android™ platform 
on which the interface is designed helps the menu structure feel instantly familiar to most users. In addition, Cole Parmer’s secure, 
Cloud-based platform, MasterflexLive™ enables operators to control and monitor thier pump via a PC, tablet or smartphone (iOS™ and 
Android™). End users can ensure that valuable sample loss is minimised and their safety is optimised, due to their ability to control of all 
pump parameters, including speed, flow rate, dispense volume, and more in real-time and remotely. Push notifications provide alerts for 
operating conditions and error messages. By subscribing to gain access to 21 CFR Part 11 and EU Annex 11 compliance operators will 
have the ability to robustly manage data, maintain digital records and control access to data.

On speaking with Cole Parmer’s Category Manager John Batts, he was enthused about this new addition to the fluid handling range, 
stating “For us the customer is key to our efforts, with the new Reglo being engineered in such a way that it combines all the good 
things that make Ismatec and Masterflex Peristaltic Pumps what they are. You can receive truly accurate dispensing of low volumes whilst 
being safe. The hands-free operation of these pumps allow you to remotely control the movement of as little as 0.00009-mL/min within 
cleanrooms, glove boxes or isolation chambers.”
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ICP solvent goes beyond 
the standard help achieve 
greater analytical certainty

VHG’s V-Solv™ ICP solvent for diluting oil and other organic 
liquids for analysis by ICP/ICP-MS offers substantial advantages 
over conventional low odour/odourless kerosene, xylene and 
other commercial solvents, to help ensure more reliable results.

V-Solv™+Co is a new addition to this product group with cobalt pre-
added as an internal standard to save time and improve efficiency.

V-Solv™+Co has essentially no trace metals or sulphur impurities 
and is delivered with a certificate of analysis, which states the 
trace impurity levels of 36 metals and sulphur. The solvent is non-
hazardous for shipping, low in toxicity and odur, thus providing a 
comfortable, VOC exempt work environment and available in a 
one gallon bottle for ease of use and transportation.
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