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Effect of Bubble Size and Salinity on Efficiency of Total Solids
Separation of Foam Fractionation in Aquaculture
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Abstract

The first experimental purpose of this work was to study the effect of bubble size and salinity on total
solid separated efficiency of a foam fractionator. Completely randomized factorial design was used. Four
bubble sizes, 0.57, 2.14, 3.65 and 7.82 mm and 4-water salinity levels, 0, 10, 20 and 30 ppt were applied.
Results of the study show that the best bubble size and salinity for total solid separation were 2.14 mm and

30 ppt, respectively.
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The results from the first experiment were applied to the second experiment in artemia culture tanks.
The experimental treatment was compared between artemia culture units with and without a foam fractionator.
Results illustrate that foam fractionator could decrease 22.16% of total solid, 19.15% ammonia, 16.19% nitrite,
16.75% nitrate, 19.09% total inorganic nitrogen and 14.37% orthophosphate and increase by 66.45% the
survival rate, by 30.26% the length of the nauplius and by 5.07% the length of the artemia. The consequences

of this study can be used for water treatment in other aquacultural activities.
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Figure 1. Effects of bubble size (A) and salinity (B) on total solids separation. The same alphabets over
the bar are not significantly different.
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Figure 2

09

Concentrations of ammonia (A), nitrite (B), nitrate (C), total inorganic nitrogen (D), orthophosphate (E),
and total solids (F) in experiment 2. The same alphabets on the same day are not significantly

different.
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Figure 3. Lengths of artemia (A) and nauplius (B) in experiment 2. The same alphabets on the same day

are not significantly different.
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Figure 4.  Survival rate of artemia. The same alphabets on the same day are not significantly different.
Table 1. Efficiency of foam fractionation

Parameter Control group Experimental group Different

Amount % Amount % value

Ammonia (mg-N/L) 132.434+0.16 100 107.07+0.18 80.85 -19.15
Nitrite (mg-N/L) 0.36+0.01 100 0.30+0.00 83.81 -16.19
Nitrate (mg-N/L) 2.86+0.11 100 2.38+0.04 83.25 -16.75
Total inorganic nitrogen 135.67+0.17 100 109.77+0.18 80.91 -19.09
(mg-N/L)
Orthophosphate (mg-P/L) 12.38+0.41 100 10.60+0.84 85.63 -14.37
Total solids (g/L) 1.28+0.05 100 1.00+0.03 77.84 -22.16
Artemia length (mm) 5.6x0.7 100 5.9+0.7 105.07 5.07
Nauplius length (mm) 0.53+0.09 100 0.76+0.13 130.26 30.26
Artemia survival rate (%) 8.88+6.51 100 26.47+1.72 166.45 66.45
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