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Nanoparticles are known to be good lubricant additives. Much less chemically reactive compared to molecular 
additives, they are also able to resist to very severe tribological conditions. These make them interesting 
additives for thermal engine cars but also for electric vehicles whose requirements in terms of lubricants are 
different from thermal engines.  
 

In this work, the tribological performance of new MoS2 nanoparticles as additives in oil and water based 
lubricants will be presented. The influence of the nanoparticles properties and test conditions on the tribological 
performance of the dispersions and on the tribofilm properties will be discussed 
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1. Introduction 

Nanoparticles of MoS2 have been studied these last few 

years as new lubricant additives. One of the main 

advantage is their efficiency at low temperature and 

during the first cycles of the friction test. They are also 

able to resist to very severe tribological conditions. 

However their performances are sometimes degraded at 

high temperature and in oxidizing atmosphere. The 

reason is not yet fully understood.  

A study was done by Ussa et al. [1] on WS2 nanoparticles. 

It was shown that the friction is reduced at room 

temperature in a PAO base oil but at 100°C, fluctuations 

of the friction coefficient are observed. The conclusion 

was that oxidation might occurred at high temperature 

since relatively large quantities of metal-oxide were 

found in the tribofilm. However, the temperature may not 

be the single parameter responsible for the oxidation of 

the nanoparticles and the loss of their tribological 

properties. Other parameters have to be investigated, in 

particular the intrinsic properties of the nanoparticles.  

2. Objective 

The main purpose of this project is to study the influence 

of the size and the structure of MoS2 nanoparticles on 

their tribological properties and to establish a correlation 

between the nanoparticles properties/ test conditions/ 

tribological performance and tribofilm composition in 

order to identify the conditions leading to less oxidized 

tribofilm in both oil-based and water-based lubricants.  

3. Methods 

A new synthesis process leading a perfect control of the 
intrinsic properties of MoS2 nanoparticles was recently 
developed [2].  

 

Friction experiments were carried out with nanoparticles 
of different sizes and crystallinity at different 
temperature. A particular attention was paid on the 
tribofilm composition.  
 

The tribological tests were carried out with a 
reciprocating pin-on-flat tribometer in boundary 
lubrication regime.  
 

X-Ray Photelectron Spectroscopy (XPS), Scanning 
Electron Microscopy (SEM), Transmission Electron 
Microscopy (TEM) and Energy Dispersive X-Ray 
Spectroscopy (EDX) were used to investigate the 
morphological and chemical analysis post tribological 
tests. 
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