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Tab. 1 Changes of TAN, NO,-N, and COD in inlet and outlet of bio-filter with different air-to-liquid ratios
TAN/(mg-L™") NO,-N/(mg-L™) COD/(mg-L™)

air-to-liquid ratio inlet outlet R/% inlet outlet R./% inlet outlet R/%

0.75:1 0.126 0.082 35.0 0.022 0.020 8.2 1.08 0.99 8.3

0.88:1 0.153 0.104 32.0 0.013 0.011 8.5 1.11 0.96 13.6

1.00:1 0.135 0.069 49.1 0.042 0.038 9.7 1.03 0.91 11.4

1.25:1 0.164 0.091 44.4 0.043 0.023 46.6 1.02 0.90 11.3

1.50:1 0.148 0.071 52.0 0.031 0.024 22.1 0.90 0.85 6.1
Rk R, Re TAN NO,-N COD

Note: R,, R, and R, refer to the eliminating ratios of TAN, NO,-N and COD, respectively.
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Tab. 2 Changes of pH and DO in inlet and outlet of bio-filter with different air-to-liquid ratios
pH /% DO of air satuation
air-to-liquid ratio inlet outlet inlet outlet
0.75 : 1 7.97 8.03 94.3 82.1
0.88 : 1 7.99 8.04 94.5 88.5
1.00 1 8.00 8.04 94.8 88.6
1.25 01 8.02 8.07 96.3 89.1
1.50 ° 1 8.02 8.08 100.8 89.2
*3 HAXBRKFERESEMERNTUREEE
Tab. 3 Growth rate and survival rate of the fish in the tank
group Pool No.1 Pool No.2 Pool No.3 Pool No.4
/kg initial body weight 0.663 0.663 0.663 0.663
/kg final body weight 1.534 1.644 1.786 1.863
/%weight gain rate 131.37 147.96 169.38 181
/cm initial length 42.64 42.64 42.64 42.64
/cm final length 57.023 55.65 57.74 57.6
/% growth rate 33.73 30.51 35.41 35.08
/% survival rate 93.75 92.3 91.12 90.68
020 r ——E[T inlet of filters  #=3; X+SE
’ ’ L 018 F -+ 1117 outlet of filters
~£016F
S Eou4f
b =
£<onf
s o= 010 |
.= L
S 008 ¥
5006 |
£0.04
0.02
2.2 NO,-N 0.00 . . , ,
0.75:1 0.88:1 1.00:1 1.25:1 1.50:1
UK
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1.50:1 0.13~0.16 mg/L, 3
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Effect of the air-to-liquid ratio on treatment efficiency of wastewater
in multistage BAF in a recirculating aguaculture system
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Abstract: The half-smooth tongue-sole (Cynoglossus semilaevis Gunthe) is commonly reared in a recirculating
aquaculture system. We evaluated the effect of the air-to-liquid ratio on the purification efficiency, DO, and pH in
the biological aerated filters of a recirculating system. The test system was maintained at (19 £1)C and 15 cycles.
The DO in the tank remained above 12 mg/L. As the air-to-liquid ratio increased from 0.75:1 to 1.50:1, the
removal rate of TAN increased from 35.0% to 52.0%, and the removal rate of NO,-N increased from 8.2% to
44.6%. Thus, the air-to-liquid ratio had a significant impact on nitrification, whereas the influence of chemical
oxygen demand (COD) removal rate was not significant. The average removal rate was 10.14%. The pH values
increased from 7.97 to 8.08 but decreased between the biofilter inlet and the outlet. The optimal air-to-liquid ratio
was 1.25:1. This resulted in DO levels at the inlet of the first bio-filter tank that were close to saturation. Between
the first bio-filter tank and the final bio-filter tank, DO only decreased by 10%. The recirculation aquaculture
system maintained the water pH value between 7.9 and 8.1. Our results provide a reference for optimization of
bio-film process culture conditions.
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