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Ammonia removal capacities of five submerged filter media, 2~3 mm sand, 30~50 mm
gravel, 20~40 mm coral sand, polyethylene net, and corrugated plastic plate in a seawater
recirculating system were tested. A rotating biological contactor (RBC) was also tested
for comparison. Oxygen consumption rates were measured along with the ammonia removal
efficiencies.

The ammonia concentrations in the system were maintained from 0.052 to 0.904 mg/¢
(mean 0.338+ 0.219 mg/¢) and the water temperature was ranged from 19.2 to 21.4C
(mean 20.2C+ 0.58C). The 1/2-order kinetic model (Y : g/m*/day) and the mean ammonia
removal rates (g/m’/day) of the filter media were :

Sand 1 Y=135.5X"—25.1 (r*=0.8110), 45.1
Coral sand T Y=125.1X"-33.0 (r*=0.7307), 31.8
Polyethylene net 1 Y=87.4X"-20.1 (¥*=0.6780), 25.2
Corrugated plastic plate TY=T7L1X-17.6 (#=0.5206), 19.2
Gravel 1 Y=43.7X"—5.5 (*=0.2596), 17.1

RBC T Y=127.6X"*-33.4 (r¥=0.7146), 32.8

where X is the concentration of ammonia.

Oxygen consumption rates well corresponded to the ammonia removal capacities of each
filter medium, thus the sands showing the highest value (442 g/m*/day) followed by coral
sands (291.1 g/m’/day), polyethylene nets (236.9 g/m’/day), gravels (135.6 g/m’/day) and
corrugated plastic plates (134.2 g/m*/day). Oxygen consumption rate of the RBC was unable
to measure because of the characteristics of the structure.
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Table 1. Filter media and their experimental parameters used for the test of ammonia removal capacities
in a seawater recirculating aquaculture system

Filter material Size Surface area  Volume Flow rate

(m?) (m?) (¢/hr)
Sand ¢ 2~3 mm 278 0.086 902.6
Gravel ¢ 3~5 cm 44 0.074 907.2
Coral sand ¢ 2~4 cm 29 0.067 890.4
Polyethylene net 38X78 cm 21 0.092 902.4
Corrugated plastic plate 31X67 cm 11 0.071 902.4
RBC ¢ 33 cm 6 0.061 1017.6
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Fig. 1. Diagram of experimental system for the
test of ammonia removal capacities of 6 different
filter media.

(S : sand, G : gravel, CS . coral sand, PE : polye-
thylene net, CPP : corrugated plastic plate, RBC
. rotating biological contactor, RT : rearing tank,
ST : reservoir, PM : pump)
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Fig. 2. Daily fluctuation of salinity and water tempe-
rature in the experimental system for the test of
ammonia removal capacities of 6 different filter
media.
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Fig. 3. Comparisons of amount of ammeonia remo-
ved by 6 different filter media in a recirculating
aquaculture system.

(S : sand, G : gravel, C : coral sand, PE : polyeth-
ylene net, CPP . corrugated plastic plate, RBC : ro-
tating biological contactor)
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Fig. 4. Comparisons of ammonia removal rate of
6 different filter meia in a recirculating aquaculture
system.

(S : sand, G : gravel, C : coral sand, PE : polyeth-
ylene net, CPP : corrugated plastic plate, RBC : ro-
tating biological contactor)
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Fig. 5. Comparisons of amount of oxygen consumed
by 5 different filter media in a recirculating aquacul-
ture system.

(S : sand, G : gravel, C : coral sand, PE . polyeth-
ylene net, CPP : corrugated plastic plate)
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Fig. 6. The amount of feed supplied and fluctnation
of dissolved oxygen in the rearing tank of recirula-
ting system used for the test of ammonia removal
capacities by 6 different filter media.
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Fig. 7. Relationship between ammonia concentration in the rearing tank and ammonia removal efficiencies
of each of the 6 different filter media.
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Table 2. Relationship between ammonia concentration in rearing tank and ammonia removal rate of
each of 6 different filter media
Filter media
Sand
Coral sand
Polyethylene net
Corrugated plastic plate
Gravel
RBC

Amount of ammonia removed (g/m’/day)
Y=135.5X%-25.1 (+#=0.8110)
Y=125.1X"-33.0 (©*=0.7307)

Y =87.4X%-20.1 (r*=0.6780)
Y=71.1X*-17.6 (r*=0.5206)
Y=43.7X%—-5.5 (r*=0.2596)
Y=127.6X*-33.4 (r’=0.7146)

X ! Ammonia concentration of rearing water (mg/4)

Y ! Amount of ammonia removed (g/m’/day)
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DO consumed by 6 different filter media in a reciru-
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