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Figure 4. AFM image of the CAP 30/45 film spiked with n-heptane. (a) Topography; (b) Phase contrast; (c) Line profile of typical bees 
spiked with n-heptanes.

Figure 5. (a) Height mode CAP 30/45 film spiked with toluene; (b) Phase mode CAP 30/45 film spiked with toluene.
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Force Microscopy on Bitumen Sample

spike induced only a surface dissolution of the film and that 
the dissolved material was spread by spin coating, leaving 
only the undissolved material behind.

4. Conclusions
The asphalt is composed of principle fractions: 

asphaltene, maltene, resins. The way these fractions are 
dispersed had been studied by several researchers. The 
aim of our study was to evaluate precisely these structures. 
For this, first we started with the morphology observed by 
AFM. Structures at the nanometer scale (bee) appeared in 
the scan and could be understood by the line profile, as 
being composed of successive protusions and depressions. 
The main conclusion of our study was to assess what was 
the fraction of the ligant that composed the protusions 
of the bee. Knowing the basic fractions are sustained by 
intermolecular interaction forces, it would be possible to 
associate a composition for these structures. As the AFM is 
a surface analysis technique we were seeking to determine 
the composition of these regions observed . Through 
surface attacks it was argued that the bulge in the bee is 
very likely to be composed entirely of asphaltenes since 
it was possible to observe only protusions in the surface 
attacked by heptanee (solvent not able to solve asphaltenes) 
in AFM analysis. But when asphalt surface undergoes a 
bout of n-heptane (solvent able to solve the maltenes), it is 
still possible to see the lumps, but not being organized as 
proposes the micellar system.The n-heptane was a solvent 
that broked stability of colloidal system when was spiked 

on asphalt surface because this solvent was able to break 
intermolecular interactions, but the protusions still could be 
observed. By the other side, when the surface was spiked 
with toluene, no features are left in the surface as the solvent 
is able to wash out all ligant components.

The CAP 30/45 sample surface as observed by AFM 
presents three different aspects: the CAP films presented 
the bee structure and it can be observed that bees are mostly 
always composed of a sequence of hills and valleys. Film 
surface, after mild dissolution on heptanes, presents only 
hills and, after dissolution on toluene films it was impossible 
to observed either hills or valleys.

Ot was possible, though to conclude that the surface 
of the analyzed bitumen sample is constituted of different 
fractions, and the effect of solvent on the morphology of the 
bee on this structure is observed by the action of specific 
solvents that dissolve each of the fractions constituents and 
that led us to conclude that bees protusions would be entirely 
composed of asphaltenes dispersed in a maltenic matrix.

AFM images shows that the bee structure possible 
originates from a super complex structure containing 
asphaltene, which is insoluble in n-heptane and resists 
attacked surface.
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