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Abstract

This study aims to employ the remnants of the thermal method for the
purification of mining sulfur in Al-Mishraq, known as Blow Down, after
studying it in the preparation of polysulfide salts and thiosulfate salts for
sodium and potassium ions, and using these salts in the preparation of
NPS, and this study was carried out as follows:

1-BlowDown residues were studied chemically and spectroscopically by
means of SEM, XRD, and EDS, and it was found that these wastes
consist of (80.1% wt/wt) elemental sulfur with orthorombic crystal
structure and (19.1%) carbo sulfur material commercially known as
carsul. ) It is in the form of nanostructures within the residues and has a
grain size range (57.31 - 29.77 nm) and this material cannot be separated
by conventional separation methods.

2-Carsol was extracted from Blow Down residues by CS,, NaOH, KOH,
Ca(OH); and studied by XRD, XRF, BET, SEM and it was found that its
composition is similar to the amorphous carbonate and carbocrystalline
materials whose structure is in the form of layers with porous
nanostructures. The surface area was (8.2).

3- Due to the high percentage of elemental sulfur and semi-inert sulfur
reaction NaOH, KOH, Ca(OH), sulfur residues. These residues were used
in the preparation of sodium, potassium and calcium polysulfide salt
solutions with concentrations (23.66, 18.44 , 9.22 %), respectively, and
these salts were used to prepare nanoparticles of sulfur in the form of
powder and suspension.

In the preparation of sodium, potassium and calcium thiosulfate salts by
means of aerobic oxidation and heating to 80°C, the concentration of the

solutions of these solutions was (0.09, 0.1, 0.025) in eq/L units.




4-Polysulfide solutions of sodium, potassium, and calcium were used,
with the addition of quantities of M1 acid and hydrochloric acid, in the
preparation of nano-sulfur, and the recovery rate was (76.23, 57.6,
32.0%).

Also, acids (HCl, CH3COOH, H,SO4) were used in the presence and
absence of granular sulfur nanoparticles (sodium lauryl sulfate,
commercial detergent and commercial gum) and at a ratio of (1:1). XRD
study and it was found that the crystal structure is rhombic orthorombic
and the surface area study by BET method of nano sulfur and compared
with a commercial agricultural sulfur model.

It was found that the surface area multiplied eight times that of
commercial agricultural sulfur.

5- Sodium, potassium and calcium polysulfide salts were used, and
laboratory sodium thiosulfate and sodium, potassium and calcium
thiosulfate salts prepared in the presence of acids of concentration M1
(HCI and CH3;COOH) were used and the optimum conditions were
determined to obtain a suspension solution using gum. It was found that
(0.6g) gum per 100 ml solution It is the best ratio, and by using sodium
lauryl sulfate dispersants, commercial detergent, and commercial gum,
we were able to prepare stable suspension solutions with different
nanosizes and spherical shapes that can be returned if precipitated by
shaking.

6- A new method was used to prepare nano-sulfur particles by diluting
small volumes (0.1-1) milliliters in one liter of distilled water and in the
presence of 0.6g of commercial gum, and stable suspension solutions
were obtained for more than 30 days. The range of particle size of
concentrations (0.1-0.2) was studied. ) ml as the following (17-13.34 nm)
(35.36-16.75 nm) and the crystal structure of nano sulfur was of the




rhombic sulfur type as shown by XRD. This method was easy and did
not emit harmful sulfur gases.

7- Nano-sulfur was recovered from hydrogen sulfide gas by reacting it
with (malic acid-FeCls) solution in the presence of (0.6g) of commercial

gum, and the granular size range of nano-sulfur was (89.15-56.59m).
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