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Optimal Hydraulic Loading for Ammonia Control
in Water Recycling Fish Culture System
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Nitrification is an important facet of water recycling fish culture system, because the
toxic cation ammonia is converted to the innocuous anion nitrate.

This study was attempted to find the optimal design factor of submerged filter for
ammonia removal in water recycling fish culture system.

The experimental system was designed submerged filter with corrugated skylight plate,
and operated in the fish farm, National Fisheries University of Pusan. When the influent
ammonia concentration was about 10mg/2(9.43~13.66mg/2), nitrification rates were tested
for the removal of ammonia over a four stage of the hydraulic loadings.

The submerged filter removed 76.24, 62.88, 39.09 and 9.20% of the ammonia to
hydraulic load of 0.028, 0.037, 0.056 and 0.111m%m? - day, respectively.

We can apply the above data to the material balance on the ammonia concentration in
a fish reservoir, and conclude that the maximum allowable ammonia production was 1.52
mg/min, and the optimal hydraulic loading was 0.047m>m? - day, in order to maintain the
ammonia concentration below 10mg/¢ in the fish reservoir.
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Fig. 1. Schematic diagram of laboratory scale biofilter
setup.
The design includes a fish tank(A), pump(B),
aver flow(C), head tank(D), valve(E), influent
(F), submerged filetr(G), effluent(H).
Table 1. Specification of laboratory scale submerged
biofilter.
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Table 2. Each nitrogen concentration and ammonia
removal rate at varied hydraulic loadings in
fish farm when influent ammonia concentration
is about 10mg/2.

fggg{;;(;;s/m - day) 0028 0037 0056 0.111
Flow rate(£/min) 018 024 036 072
Influent
Hy* —N(mg/t) 1313 943 1366 1136
0.~ —N(mg/) 036 028 048 041
05~ —Nmg/t) 3491 3383 3220 3394
Effluent
—N(mg/2) 312 350 832 1032
—Nlmg/t) 062 043 068 067
NO; ™ —N(mg/é) 4107 3862 3709 3592

Ammonia removal(%) 7624 62.88 39.09 920
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Fig. 2. Each type of nitrogen levels at varied hydraulic
loadings.
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Fig. 3. Schematic diagram of material mass balance.
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Table 3. Effluent ammonia concentration according to
the flow rate.

Flow Rate  Removal efficiency Ci
(2/mim) (%) (mg/e)
0.18 76.24 2.38
0.24 62.88 371
0.36 39.09 6.09
0.72 9.20 9.06
L La(Q)= 2. 2068+0. 203%Ci
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Fig. 4. Effluent ammonia concentration plot according
to the flow rate.
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Table 4. The relationship among the flow rate,
ammonia production rate and hydraulic
loadings.

Q P Hydraulic
Flow rate Ammonia prodution rate loading
(&/min) (mg/min) (m%m? - day)
0.10 1.05 0.016
0.15 127 0.023
0.20" - 141 0.031
0.25 149 0.039
0.30 152 0.047
0.35 1.51 0.054
0.40 147 0.062
0.45 1.39 0.070
0.50 1.29 0.078
0.55 1.16 0.085
0.60 101 0.093
0.65 0.84 0.101
0.70 0.65 0.109
0.75 044 0117
0.80 0.22 0.124
0.150
0.124

0.093

0.062

0.031

Hydraulic loading(m®/m?- day)

1
1 S A
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g. 5. Relationship between ammonia production rate
and hydraulic loadings when effluent ammonia
- concentration is about 10mg/¢.
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