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Abstract

Due to population growth and the ongoing process of industrialization, the volume of wastewater
production has been continuously increasing. Wastewater generated by military industries mainly
originates from various activities such as maintenance, manufacturing, and assembly of military
equipment, and if not properly treated, it can pose serious environmental hazards. In this study, a
Bubble Trap Filtration (BTF) system combined with nanobubbling technology was employed for the
treatment of wastewater produced by the Research and Self-Sufficiency Jihad Organization of the
Ground Force of the Islamic Republic of Iran Army. The parameters of Biological Oxygen Demand
(BOD), Chemical Oxygen Demand (COD), and Total Dissolved Solids (TDS) were measured in
wastewater samples. The samples were then subjected to a nanobubbling process using pure oxygen.
Subsequently, the wastewater entered the treatment system, and samples were collected and analyzed
every 24 hours over a 10-day period. The results indicated that the initial concentrations of BOD,
COD, and TDS were 7326.67 +226.79, 14256.67 + 1118.76, and 1200.00 + 84.35 mg/L, respectively.
After the treatment process, these values decreased to 159.67 +25.32,412.00 + 31.53, and 157.67 +
13.32 mg/L, respectively. The results of statistical analyses, including Mauchly’s Test of Sphericity,
Repeated Measures ANOVA, and the Greenhouse—Geisser and Huynh—Feldt corrections,
demonstrated that time had a significant effect on the BOD, COD, and TDS parameters. Ultimately,
reductions of 97.82% in BOD, 97.11% in COD, and 86.86% in TDS confirmed the positive impact of
the treatment system on wastewater quality. Given its efficient performance and low construction cost,
this system is proposed as an effective and economical method for wastewater treatment in defense
and military industries.
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