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Abstract

The study included the water quality of some sulfur springs in Nineveh
Governorate, one of which is located on the western bank of the Tigris River in the
city of Mosul, which is close to the Bashtabiya Castle, and the other springs in the
area of Hammam Al-Alil, which 1s located on the right bank of the Tigris River.
Monthly samples were collected from four, three springs including in the area of
Hammam Al-Alil, which are Ain Al-Fateh, Ain Zahra, Ain Fasussa and the fourth
near Bashtabia Castle for a period of five months during the period from November
2020 to March 2021.

Physical, chemical and biological tests were carried out, where physical and
chemical tests included: - temperature, electrical conductivity, total dissolved
solids, PH, total hardness, calcium and magnesium hardness, total alkalinity,
bicarbonate, chloride , sulfate, phosphate, Sodium and potassium ions, as well as
measuring oils and greases, while the biological tests included the total count of
bacteria and the isolation and diagnosis of microorganisms.

The average sulfur spring water temperature ranged between 21.9-36.30°C,
and the electrical conductivity was 2079.89-5367.87 pmohs/cm, The total dissolved
solids were between 1039.93-2684.13 mg/L, and pH ranged from 6.91-7.29, for
total hardness and hard calcium and magnesium, the results were between §99.9-
2100, 226.40-592.44 and 155.91-346.64 mg/L, respectively, and the results showed
that The total alkalinity and bicarbonate ions ranged between 582.67-848 and
710.85-1012.6 mg/L, respectively. The chloride ion reached 185.28-437.21 mg/L
and the sulfate and phosphate 1ons ranged between 1189.2-2855.4 and 0.008-0.145
mg/L, respectively. The sodium and potassium 1ons ranged between 194.93-421.47
and 34.13-65.73 mg/L, respectively, and the concentration of oils and greases
ranged between 0.179-0.157 mg/L.

It was also found that 58% of the studied samples were within the warm water,
while the warm water was 42%, and all of them were salty depending on the
dissolved solids, most of which are moderate in pH, as it turned out that the studied

sulfur spring water is very hard and not suitable for drinking.



Biological examinations included: - The total number of bacteria and the
1solation and diagnosis of the microorganisms present in the sulfur spring water.
The number of bacteria ranged between 2.06 - 19.59 x 10° cells/ml. The bacteria in
these springs were isolated and diagnosed based on phenotypic characteristics,
microscopic test and biochemical tests, as it turned out that there were several Types
of bacteria, including pathogenic, including15 different species from 38 bacterial
1solates Klebsilla spp., Pseudomonas spp., Escherichia coli, Aeromonas spp.,
Bacillus spp., Corynebacterium spp., Staphylococcus aureus, Micrococcus spp.,
Streptococcus spp., Enterobacter spp., Clostridium spp. and Actinomyces spp. In
addition to Candida spp.

It was observed that Staphylococcus aureus was dominant with a percentage
of 26.31%, and the lowest percentage was for the species Escherichia coli,
Aeromonas spp., Desulfovibrio spp., Streptococcus spp., Entercoccus spp.,
Micrococcus spp. by 2.63%.

The results showed that the isolated bacteria that were gram-positive was the
highest by 60%, while the bacteria that were gram-negative were the lowest by 40%.

The genus Sulfolobus spp. have been isolated. With a percentage of 5.26%, it
1s considered from Archaea, while the genus Desulfovibrio spp. With a percentage
0f 2.63%, it 1s a sulfur-reducing genera, and only one isolate of Candida spp. In the
third site, while no fungi or cyanobacteria species were recorded in the sulfuric

waters.



