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ABSTRACT

Iraq faces environmental challenges associated with waste
management, particularly the increasing production of solid waste and
the decreasing space available in landfills. One significant issue is the
disposal of blowdown, which are carbon-sulfur residues from sulfur
thermal purification that are present in large quantities in the Al-
Mishraq sulfur plant. This study evaluated the effects of blowdown as
a mineral filler replacement on both unmodified and Styrene-
Butadiene-Styrene (SBS)-modified asphalt mixtures. Three different
blowdown concentrations (4, 5, and 6 percent by weight of aggregate)
were evaluated as potential calcium carbonate (CaCOj3) replacement.
Laboratory tests and parameters, including the Marshall stability and
flow, indirect tensile strength, moisture susceptibility, deformation
strength, and Semi-circular bending test, were conducted, and the data
were statistically analyzed using Minitab version 21.1 software to
conduct the analysis of variance (ANOVA) and Fisher's least
significant difference (LSD). The use of blowdown in asphalt
mixtures at different rates showed varied results, but overall, using 6%
blowdown for unmodified asphalt mixtures increased the indirect
tensile strength of unconditional specimens, deformation strength,
Marshall stability, and Marshall quotient values by 41.85, 67.52,
59.76, and 68.72 percent, respectively, while using 5% blowdown in
SBS-modified asphalt mixtures improved these values by 0.21, 51.23,
14.27, and 31.44 percent, respectively. Furthermore, there are a
decrease 1n some values, such as the Marshall flow, the resistance to

moisture, and air voids, compared to the mixtures with CaCOj filler.



Furthermore, the analyses of the results show that the performance of
SBS-modified asphalt mixtures is significantly better when compared
to unmodified mixtures, such as improving the indirect tensile strength
of unconditional specimens, deformation strength, and tensile strength
ratio by 62.62, 94.87, 14.17 percent, respectively, indicating a better
cracking, rutting and moisture damage resistance. The thesis also
recommends conducting future studies on blowdown, such as its effect
on the aging of asphalt mixtures, its environmental and economic
suitability, and encouraging the use of byproduct and waste materials

in pursuit of a more sustainable environment.
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