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Imagine the benefits of lubricating oils being continuously or regularly reconditioned to restore the tribological 
performance required for a specific application: reduced oil waste, less downtime, lower maintenance cost, circular use 
of oil, etc. A new reconditioning technology has been developed enabling the removal of contaminants down to the nano -
size particles in most lubricating oils by combining chemical and advanced filtering techniques. By keeping the level of 
contaminants as low as possible, oxidation reactions are limited, thereby extending the oil life. In this study, the 
tribological performance of the reconditioned oils of different applications have been compared to that of the new and 
used oil from application to make sure the key lubricating  properties are not altered during the reconditioning process. To 
do so, specific tribological screening methods have been used in combination with standard chemical analysis and 
tribological tests.  
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1. Introduction 

In oil lubricated rolling element bearing applications, 
optimum oil condition and cleanliness are key in 
extending the service life of the mechanical components 
and of the oil itself. Mechanical filters are typically used 
to filter out particle contaminants above 4 microns that 
would reduce bearing life. Standard practice does not 
consider submicron contaminants (ISO 4406). Yet, 
submicron particles such as wear particles are known to 
act as catalyst for oil oxidation.  

A disruptive oil reconditioning technology has been 
developed removing contaminants down to the nano-size 
particles in most lubricating oils by combining chemical 
and advanced filtering techniques. Being regularly or 
continuously reconditioned, industrial oils can be re-
used, thereby reducing the environmental footprint and 
maintenance costs. From a lubrication perspective, it is 
crucial to verify that the reconditioning process does not 
alter any of the required tribological performance. In this 
study, used oils from various industries have been 
reconditioned, then chemically and tribologically 
compared respectively to the fresh and used oil. Oils have 
also been aged and reconditioned in laboratory 
environment to better quantify the benefit of the 
treatment on the oil life and tribological performance. 

2. Method and Results 

2.1 Chemical analysis  
In each case, the new, used and reconditioned oils have 
been analyzed with particle counting, membrane patch 
colorimetry (MPC), inductively coupled plasma atomic 
emission spectroscopy (ICP), Fourier-transform infrared 
spectroscopy (FTIR), total acid number (TAN), oxidation 
stability (RBOT) to evaluate the contamination and 
condition of the oils.  
 

2.2 Tribological performance 

In each case the tribological performance of the new, 
used and reconditioned oils have been compared looking 
into friction, tribofilm build-up capability, surface 
distress and wear performance, and smearing 
performance using various standard and in-house 

screening methods. The surface of the test specimens are 
then inspected using interferometry, SEM-EDX and XPS 
to understand how the oil conditions influence the 
tribological performance depending on the conditions. 
 
Table 1: Example of oil condition monitoring results from a 
compressor oil after 1000 hrs of service. 

Analysis New Used Recond. 
Particle Count (ISO4406) 17/16/10 18/16/13 17/15/12 

Oxidation (A/cm) n/a 7.2 1.4 

RBOT (min)  946 792 951 

MPC rate  0.4 8.4 3.6 

TAN (mg KOH/g)  0.06 0.78 0.46 

 

 
Figure 1: Wear performance of a compressor oil before and 

after treatment. 

3. Conclusion 

The analysis and tribological performance tests of used 
oil applications provides important insights on the usage 
and requirements for specific applications. The 
preliminary results obtained show that the oils can be 
treated for reconditioning without altering the main 
tribological performance of the oils. In case additives 
would be consumed in application beyond a certain level, 
options for top-ups are studied. More work is ongoing 
with component level performance test and with 
laboratory investigation to better quantify how 
performance and oil life can be increased.  
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