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Limestone and operational conditions for pH control and improved
Denitrification in the limestone-sulfur reactor
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Homs University
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Abstract:

This study aims to evaluate the role of limestone in pH regulation and
enhancement of nitrate removal performance in a sulfur-limestone
autotrophic denitrication reactor. The effects of limestone type, particle
size, dosage, hydraulic retention time(HRT), and influent nitrate
concentration were investigated. Results showed that CaCO3
outperformed other limestone types, with an optimal particle size of
0.6mm, providing abalance between efficiency and operational stability.
The optimum dosage was determind to be 10g/l, ensuring stable pH
within the favorable range for denitrification. When examining HRT at an
influent nitrate concentration of 50mg/I, the time 8hr was found to be
the most suitable, achieving high removal efficiency while reducing
operation time.

Regarding influent nitrate concentration, the reactor maintained good
performance up to 75mg/l, with agradual decline observed at higher
loads. Overall, the findings highlight the importance of integrating CaCO3
properties with operational conditions to ensure stable pH and high nitrate

removal efficiency, making the reactor a promising option for treating

nitrate—rich wastewater.

Keywords: nitrates, Sulfur: limestone ,wastewater, Autotrophic Bacteria.
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