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Summary
Roads are a means of communication between people and are the artery

connecting cities and their centers. Since they are indispensable, attention to them
has been a necessary requirement. As is known, asphalt is a non-renewable
material, and the cost of road paving and maintenance operations costs countries
millions of dollars annually. From this perspective, and in an attempt to obtain
asphalt pavement samples with rheological properties more resistant to
environmental conditions and loads, our study focused on two paths:

Track 1: This track focused on improving the rheological properties of hot asphalt
(virgin) to extend the service life of asphalt used primarily in paving operations.
It involved using five additives with two Types of Iraqi asphalt, Qayyarah and
Doura asphalt, namely C9, CS5, sulfur, low-density polyethylene, and Hot Glou,
as follows:

First: Qayyarah and Doura asphalt were mixed with C5, C9, low-density
polyethylene, and Hot Glou in specific proportions according to each additive, at
a temperature of (170-180 °C) and a mixing time of 1 hour. The same steps were
repeated with (1%) by weight of sulfur as a cross-linking agent.

Second: Qayyarah and Doura asphalt were mixed with free sulfur in different
proportions at (180 °C).

Third: Qayyarah and Doura asphalt were mixed with C5, C9, and low-density
polyethylene in specific proportions at a temperature of (180 °C) and a mixing
time of 1 hour. The same steps were repeated with (1%) sulfur as a cross-linking
agent.

Fourth: Qayyarah asphalt was mixed with Hot Glou, and specific proportions
were added at a temperature of (180 °C) and a mixing time of (1 hour). The same
steps were repeated with (1%) sulfur as a cross-linking agent.

The rheological properties of the samples obtained from all routes were
measured, such as (ductility, Penetration, softening point, and viscosity

calculation) and Penetration index values. In addition, aging and storage stability
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Abstract :
Bitumen plays a significant role in our daily lives, primarily used in road construction. The main source of bitumen is
oil refineries and bitumen from Qayyarah is considered one of the important resources in the city of Mosul. The oil
from Qayyarah is a heavy crude with an aromatic origin, and the high-productivity bitumen can be extracted from it,
reaching up to 48% and more than a thousand tons daily. However, it fails the indirect tensile strength tests of the
asphalt mixtures used in road paving. We attempted to improve its engineering properties, particularly by increasing
the indirect tensile strength, using three treatment methods for Qayyarah bitumen, so it remains competitive in the
Iraqi market by utilizing cheap and readily available materials like elemental sulfur, low-density polyethylene waste,
and C9 petroleum resin, each mixed in two different ratios for processing to reduce industrial operation costs. Our
goal was to help Qayyarah bitumen succeed in the engineering mixtures, with the added ratios being 1% and 2% for
elemental sulfur, low-density polyethylene, and petroleum resin C9. The results were excellent, showing a clear
improvement in the indirect tensile strength test of the asphalt mixtures, an increase in their load-bearing capacity
(Marshall test), and homogeneity in scanning electron microscope (SEM) images. The prepared samples did not suffer
from phase separation and were within the allowable range.
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