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Abstract

Roads are considered as the means of communication between people,
and they are the artery that connects cities and their streets, and since they are
indispensable, so taking care of them is essential. It is known that asphalt is a
non-renewable material, therefore; paving and maintaining roads costs countries
millions of dollars annually.

Our study has included two main aspects:

The first aspect was concerned with the processes of improving the
rheological properties of asphalt in order to extend the operational life of the
asphalt used in the paving operations mainly and included the use of three
additives namely:

First: Wax, as the process of stabilizing the optimum conditions, namely
temperature, mixing time, catalyst ratio, and sulfur percentage, was completed.
After that, the asphalt was treated with wax in four ways:

The first path: Asphalt was treated with wax in different proportions
(1,2,3,4,5%) and at the optimum conditions for the mixing process that was
previously studied and in the presence of unaqueous aluminum chloride.

The second path: the best conditions were taken in the first path, after which the
wax was dissolved in kerosene at a ratio of 3:1 (the weight of the wax in grams:
the volume of kerosene in milliliters) and in proportions ranging between (1-
5)% by weight and under the optimal conditions for the mixing process and in
the presence of unaqueous aluminum chloride.

The third path: Asphalt was treated with wax in different proportions, ranging
between (1-5)% by weight, with the presence of 1% by weight of sulfur and at
the optimal conditions for the mixing process.

Fourth path: The third path was repeated, but after dissolving the wax in
kerosene in a ratio of 3:1 (weight of wax in grams: volume of kerosene in
milliliters) and in proportions ranging between (1-5)% by weight, in the
presence of 1% by weight of sulfur, and in the optimal conditions for the mixing
process.

Second: Treating asphalt with a mixture of wax and adhesive, this addition has
included two paths



The first path: Asphalt was treated with different percentages of wax with
percentages ranging between (0.5-2.5%) by weight and adhesive (0.5-2.5%) by
weight under optimal conditions and in the presence of anhydrous aluminum
chloride.

The second course: different percentages of wax (0.5-2.5%) by weight dissolved
in kerosene and at a ratio of 3:1 (weight of wax in grams: kerosene volume in
milliliters) were mixed with different percentages of commercial adhesive at a
ratio of (0.5-2.5%) by weight in the presence of 1 % by weight of sulfur under
optimal conditions.

Third: Treating the asphalt with cellulose acetate, as the asphalt was treated
with different percentages of cellulose acetate after fixing the optimal
conditions for the mixing process with two tracks:

The first path: Asphalt was treated with different percentages of cellulose
acetate ranging between (1-6%) by weight under the optimum conditions for the
mixing process in the presence of anhydrous aluminum chloride.

The second path: Asphalt was treated with cellulose acetate in different
proportions ranging from (1-6)% by weight in the presence of 1% by weight of
sulfur (at a temperature of 180 and a time of 60 minutes) which are the optimal
conditions for the obtained mixing process.

Through this study, we obtained an asphalt with rheological properties that
different from the original asphalt and gave excellent results compared with the
raw material (original asphalt), and this represents the desired goal behind the
continuous studies that try to modify the rheological properties of the original
asphalt in relation to the nature of its uses in various and specific fields.

In this study, asphalt models with rheological specifications that can be
used in the field of paving were obtained. The use of asphalt in different fields
is determined by measuring many rheological specifications such as (Softening
Point, Penetration, Ductility, and Penetration index calculation). In addition, the
aging, shedding, Marshall test were measured, scanning electron microscopy
(SEM) technique was also used to know the structure of asphalt, and how much
IR and HNMR spectroscopy was measured, as well as (Tga, Dta, DSC, Tg)
Thermal for some of the models selected in this study.

The second aspect: making use of the old asphalt (used in roads paving) and
knowing the best acceptable percentage for recycling and using it again in the

B



paving process. A long-term aging process was carried out on Marshall models
at a temperature of 85 + 3 ° C for a period of 120 + 0.5 hours, which is
equivalent to 7-10 years of conditions in our country. This is followed by
separating the asphalt from the stuff by centrifuge using the solvent
trichlorethylene (TCE) to extract the asphalt, then the asphalt was separated
from the solvent by a distillation device under vacuum distillation, and the
recovered asphalt was treated with the original asphalt and then with wax as an
improved material, and then its rheological properties and other necessary
measurements were studied. This study showed the possibility of reusing the old
asphalt again in the paving operations, which reduces the financial costs of the
paving operations.
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