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Abstract (Arial 10) 
 

According to literature, the introduction of nanotubes into liquid fuels can have a positive impact 
on: the processes of combustion, electrical conductivity, antiknock properties of gasoline [1], diesel fuel 
cetane number and octane number of gasoline [2]. However, the main problem is to obtain sufficiently 
stable dispersions of carbon nanotubes in fuels [3]. 

This paper presents results of research on obtaining a stable dispersion of diesel fuel with multi-
wall carbon nanotubes of different sizes, single-wall and modified multi-wall carbon nanotubes, which 
contain hydroxyl groups or carboxyl groups. The paper also evaluates the impact on the stability of 
dispersions of four selected surfactants: polyisobutylene succinimide (PIBSI), polyisobutylene 
succinimide anhydride (PIBSA), the amide derivative of polyisobutylene succinimide anhydride (A-
PIBSA) and propoxylated dodecylphenol, containing about 30 propoxyl groups (DF-30).  

Dispersions in the base diesel and commercial diesel fuel were produced with the help of an 
ultrasonic disintegrator. The resulting samples were analyzed for the nature of the nanotubes, the type 
of dispersant and oil. Both multi and single-walled carbon nanotubes are highly tangled and have very 
low solubility in any solvent. Given the practical applications, this fact constitutes a barrier, both in terms 
of scientific research and industrial applications. The difficulty of obtaining homogeneous and stable 
dispersion is associated with strong π-π interactions between the carbon nanotubes [4].  

Besides the obvious difficulties in obtaining stable and homogeneous dispersion of nanotubes, 
the important issue is to apply a useful method to assess the state of oil dispersion. Nanotube or 
nanotube agglomerates can be characterized directly or indirectly based on mechanical or electrical 
dispersed system properties. 

In this case the evaluation of the stability of the dispersion was performed by turbidimetry. This 
method is based on measuring the correlation between the amount of light emitted by the source and 
the amount of light reaching the detector after passing through the cell with the test sample. This 
correlationship depends mainly on the concentration of suspended particles, which cause light 
scattering. For this purpose, samples prepared by sonication were transferred to test tubes and 
subjected to scanning using the Turbiscan Lab Expert instrument. Scanning began immediately after 
sonification and was performed at defined periods of time. It was assumed that the stability criterion 
would not allow light transmission through the sample (transmission = 0%). At once after preparing 
nanotubes dispersion (concentration 100 mg/kg) zero transmission was recorded. This condition was 
taken as stable. The advent of transmission other than zero was interpreted as a loss of stability of the 
dispersion. 

In the case of multi-wall nanotubes, depending on their sizes, there was some difference in the 
ability to create dispersion in diesel fuel, although in any case, these dispersions are not stable enough. 
To obtain a dispersion, which stability exceeds 12 months it is necessary to use an appropriate 
dispersant. Stable dispersions with single wall nanotubes were not obtained. Both the base and 
commercial diesel fuel, regardless of dispersant used, the stability of the dispersion did not exceed 
several hours. Also modified multiwall nanotubes, containing hydroxyl groups or carboxyl groups, did 
not form stable dispersions in diesel oil. A little more stable dispersion of a few days old, was observed 
in the case of nanotubes dispersed in the commercial diesel fuel, which shows the stabilizing influence 
of various additives used during diesel production. 
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