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Abstract

Due to the environmental risks posed by the sulfuric residue
resulting from sulfur purification in the Mishraq field, given its
accumulation for decades and its large quantities of approximately 2
million tons, our current study aims to investigate this issue and divide it

into three parts as follows:

art 1: A detailed study of the chemical method residue for refining sulfur,
known as "foam", revealed that it contains a high percentage of
elemental sulfur reaching 89.60% by weight. XRD analysis of this
residue showed that the sulfur has a specific crystal structure of
Orthorhombic. The carbon-sulfur materials were extracted, with a
percentage of 1.64% by weight, and XRD analysis showed that they
have a crystal structure similar to that of sulfur-doped graphite. SEM
analysis revealed that these materials are spherically shaped and have
a nanocrystalline structure, with an average particle size range of
(73.8-51.01 nm). EDS spectra confirmed that sulfur and carbon are
chemically combined. Thus, there is a need for processing this residue
to separate elemental sulfur with high purity from carbon-sulfur
materials that have a promising future, especially in lithium-sulfur
batteries. The residue was treated by low-cost methods, including
thermal treatment between (190-130 C°) and an increase of 10 °C. The
treatment resulted in an increase in the carbon-sulfur content of the
treated residue with temperature increasing. The particle size
increased up to (106.72 nm), with no change in the crystal structure of
the carbon-sulfur materials. The same conditions were used for air
treatment, leading to a higher carbon-sulfur content than thermal
treatment and double the particle size (213.70 nm), with no change in

the crystal structure, which is similar to sulfur-doped graphite.



Finally, a semi-industrial filtration process was carried out for the
treated sulfur residues, resulting in the recovery of 75% by weight of
elemental sulfur from foam and having a purity of 99.87% and meeting

the Iraqi Standard Specifications No. 2199 of 2002.

Part 2: The study also investigated the sulfuric residue resulting from
sulfur refinement in the Mishraq field, known as "Blow Down." This
residue contained 81.04% by weight of elemental sulfur and 18.21%
of carbon-sulfur materials. The same conditions were used for treating
the foam residue, and the results showed an increase in the carbon-
sulfur content in the thermal-treated residue and a decrease in the air-
treated residue due to oxygen reacting with carbon. Due to the high
carbon-sulfur content, it was concentrated by an industrial filtration
process, with its percentage increasing to 42% by weight. 58% by
weight of elemental sulfur was recovered, suitable for various

industrial uses.

Part 3: Sulfuric residue also contained high levels of sulfur and carbon,
reaching 55.68% and 26.02% by weight, respectively. Because of the
positive role of these elements in preparing activated carbon, they
were mixed with residue rubber tubing, which is environmentally
harmful and does not biodegrade, at proportions of (25, 15, 10, 5,
50%) sulfuric residues: residue rubber tubing, with KOH used as a
chemical activation agent. Good results were obtained in terms of the
adsorption of methylene blue and iodine, reaching (111 mg/g) for BR2
model and (764 mg/g) for BR3 model, respectively. The surface area
of the carbon models was determined by BET, reaching 152.607 mg/g
for BR5 model, and the IUPAC classification showed that the
adsorption occurred on multiple sites, as evidenced by the H3 Loop.

The pore size was found to be less than 50nm, reaching (39.31 nm).



Moreover, XRD analysis of the activated carbon showed that it had a
crystalline structure, although the concentrated residue contained

carbon materials with both crystalline and non-crystalline structures
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