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Introduction

Recently, intermediate material properties (compressive
strength) between those shown by traditional asphalts (9-
11MPa) and those by cement concrete (30-60MPa or higher)
were found by using some bitumens in the preparation of
composites with a high content of minerals.

Experimental and discussion

Fig.1 shows the compressive mechanical behavior of two
composites made up of a mineral filler (particle size ~ 8 um)
and two bitumens (A and B) of different origin. Fig.1 also
shows the compressive curves for the pure bitumens. The
compressive stress at yield for the bitumen A based compos-
ite is about 50% higher than that shown by the traditional as-
phalt (bitumen B). If a mineral filler of larger particle size (~
50 um) is used then a lower compressive stress is obtained.
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Figure 1 Uniaxial compression curves for the composites and pure
bitumens.

We also investigated the nature of the surface energy proper-
ties of the bitumens by carrying out inverse gas chromatogra-
phy at —30°C, i.e. below their glass transition temperature.
By plotting RTLn(Vy) versus a(y?)!/2, where Vy is the re-
tention volume given by the interaction of the probe (alkane
molecules) with the bitumen, a and ~? are the surface area
and the dispersive surface energy of the probe molecules, re-
spectively, the dispersive surface energy of the sample (v2)
can be deduced from the slope. The corresponding values for
bitumen A and bitumen B are 59.3 and 50.6 m)/m?, respec-
tively, it is almost a 20% difference.

In order to gain some knowledge on the differences in compo-
sition between the two bitumens, thermal gravimetric analy-
sis was carried out under an inert nitrogen atmosphere be-
tween room temperature and 700°C. The amount of residue
in bitumen A is 31% whereas in bitumen B is about 23%. The
difference is attributed to the asphaltene content.
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Figure 2 Plot of RTLn(Vx) versus a(yF)/2.

Anisotropic properties are expected from aggregates of as-
phaltene, which are highly planar polyaromatic molecules.
The scattering of X-rays on the small angle region by doing in
situ heating and cooling experiments using the synchrotron
radiation shows the collapse of structures (~ 20 nm in size)
in bitumen A (Fig. 3). We must bear in mind that in the pres-
ence of a constrained environment imposed by the presence
of rigid mineral particles, the collapse of these anisotropic
structures and their arrangement can be somehow modified.
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Figure 3 X-ray intensity profile for a heating and cooling cycle at a
given q value for bitumen A.

Conclusions

The enhanced mechanical properties observed in some bitu-
men based composites may be explained by the higher as-
phaltene content and by the higher dispersive surface energy
of the bitumen. The constrained imposed upon the aggre-
gates of asphaltene molecules by the presence of filler par-
ticles may also be a contributing factor to the enhanced me-
chanical behavior.
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