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Abstract

As the demand for environmentally friendly aquaculture systems increases, it is essential to establish
effective treatment methods for wastewater produced. Accordingly, an evaluation was conducted on the
water quality changes resulting from the treatment of wastewater from recirculating aquaculture systems
using polymeric flocculants and ozone. The flocculant was introduced into the wastewater at concentrations
of 2-10 puL/g TSS, followed by ozone treatment of the supernatant after flocculant treatment at ozone loads
of 12.5-300 mg Os/g TSS. The study observed differences in particulate matter and water quality
concentrations based on the levels of flocculant treatment, with the most effective treatment noted at a
condition of 4 pL/g TSS of the flocculant. Moreover, the size of particulate matter in the treated
wastewater was mostly above 100 pm, indicating significant potential to enhance the performance of
physical filtration systems, especially when considering the typical pore size of such systems. The ozone
treatment showed the most efficient results under conditions of 37.5 mg Os/g TSS, suggesting that a
combined approach of filtration using polymeric coagulants and geotextile bags, along with ozone
treatment, could be applied as an eco-friendly means of wastewater treatment, minimizing pollution loads
to the external environment.
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aquaculture system effluent in jar test.
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<Table 2> Water quality changes in artificial wastewater with the polymer flocculant dosage

(UPL‘;‘gY‘%"STS) TF;‘X{‘B‘;Y TOC (mgll) TP (mgl) TAN (mglL) Nitrite (mg/L) Nitrate (mg/L)
0 84.0+6.56" 130+£5° 25.7+11.9 20.741.2° 0.19+0.01 15.0£1.7
2 22.743.1° 102+2° 28.3+6.1 15.340.6° 0.14+0.01 10.742.1
4 39.7+6.7° 95.1+1.8° 23.342.5 13.3+1.5° 0.17+0.04 13.0+6.6
6 27.742.1° 84.6+8.4¢ 17.3+4.0 15.0+1.7° 0.14+0.03 9.0+1.0
8 28.343.8° 72.444.2° 19.340.6 17.3+0.6™ 0.16+0.04 17.049.2
10 7.33+1.53¢ 73.6+8.0" 18.0+7.8 14.3+4.0 0.310.34 11.3+1.2
P-value 0.000 0.000 0.229 0.008 0.714 0.388
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<Table 3> Water quality changes in artificial wastewater with the polymer flocculant dosage, geotextile bag,

and ozonation process

E;aiﬁf)‘;t T}‘;‘iﬁ;y TOC (mgll) TP (mgl) TAN (mglL) Nitrite (mg/L) Nitrate (mg/L)
Raw water 20.5+1.1° 72.4£2.4° 49.343.5 75.7£1.5° 0.50+0.00° 29.1%1.1°
Polymer 15.323.5° 52.9£7.0° 52.740.6 14.8+0.5° 0.07+0.01° 3.0320.15°
Geotextile bag 13.3£2.1° 62.1£5.9° 54.7£1.5 16.7+0.29° 0.0620.02° 2.50+0.17°
12.5 mg Os/g TSS  17.7£1.2° 407+26° 48.7£1.5 14.1£0.1¢ 0.05+0.01° 4.93+0.21°
37.5 mg Oi/g TSS  14.7+5.5° 265+36° 51.340.6 13.7+0.6 0.010.00° 3.93+0.06
75 mg Os/g TSS 83.0+6.2° 93745 52.7+7.0 14.3+0.6° 0.0120.00° 29.6+0.6°
150 mg Oy/g TSS  26.7+0.6° 479+4° 53.043.6 10.4+0.3¢ 0.01+0.00° 8.87+0.21"
300 mg Os/g TSS  86.7+5.5° 607+50% 54.742.1 11.0£0.2° 0.01:£0.00° 41.942.4¢

P-value 0.000 0.000 0.268 0.000 0.000 0.000
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