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Examine the Proper Operating Conditions in the Seawater
Fluidized Bed Filter System
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Experiments were conducted to examine the differences in ammonia removal rates with the different
filter media between sand and zeolite, the expanding rates between 50% and 100%, the water temperatures
between 15°C and 25°C, and the ammonia loading rates between 2 mg/L and 5 mg/L in the seawater fluidized bed filters
system (FBF). The 2.1 m high FBF (8.3 cm diameter) consisted of the clear acrylic for the upper half and a PVC pipe for
the lower half. Sand and zeolite were used as the filter media in sizes of 0.5+0.1 mm. Each biofilter contained 5.4 L of
media. The ammonia removal rates of the biofilter were higher at the 25°C water temperature than those of the biofilter at
15°C water temperature, and higher at the 50% expanding rate of filter media than those of the biofilter at 100% expanding
rate of filter media. Also, the ammonia removal rates of FBF were higher at 5 mg/L. ammonia concentration than those of
FBF at 2 mg/L ammonia concentration in rearing water. With these better conditions the ammonia removal rates of FBF
per day are practically acceptable and ranged from 80.6 to 210.6 g/m’.
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Fig. 1. Diagram of seawater fluidized bed filter system used. F, flu-
idized bed filter; P, pump; T, tank.
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Fig. 2. Changes of ammonia-N and nitrite-N by sand and zeolite fil-
ter media of seawater fluidized bed filter system. Asterisks show significant
differences between sand and zeolite filter media (P<0.05).
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Fig. 3. Changes of ammonia-N by sand and zeolite filter media on
different nitrogen loading rates in seawater fluidized bed filter system.
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49] pHE 15°C9] 79 8.18914 7.802.=, 25°CS] 7% 8.27
oA 80182 Hojgom, 8 15°CY] A% 6.3 mg/LolA
5.9 mg/LE, 25°C] 79- 4.8 mg/Lol 4.6 mg/LoE Hojxich,

gmyol 2 mgL U F, AF A &7 RVl A
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day2 25°C 277} wkot, A3 A1z 5 24X 79 +7F
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Table 2014} Viebd 23 7o) kmjo} 5 mg/l o] 5 4
AR} 3AIH AR RVl FEE 15009 25°CoA
24z} 4,66 mg/Le 421 mg/LE T4 FBUoL AATES 6.8%
9} 15.8%= 25°C7} 15°Ce] ¥]8) 2.38 &&o] F3ThH(P<0.05).

Table 1. Comparison of water quality by different water temperature under the conditions of 50% expanding rate, zeolite as media, 2 mg/L

ammonia concentration of rearing water

Ttems WT 15°C WT 25°C
Ammonia Nitrite Nitrate DO Ammonia Nitrite Nitrate DO
Time(hr) mgl) (mgl) (mgl) PN (mgl) (mgl) (mgl) (mgl) P (mgL)
0 2.00 0.00 1.62 8.18 6.3 2.00 0.00 3.29 8.27 4.8
3 1.68 0.06 1.80 7.96 59 1.30 0.18 3.50 8.15 4.8
24 0.08 0.41 4.12 7.80 5.9 0.01 0.06 6.26 8.01 4.6
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Table 2. Comparison of water quality by different water temperature under the conditions of 50% expanding rate, zeolite as media, 5 mg/L

ammonia concentration of rearing water

Items WT 15°C WT 25°C
) Ammonia Nitrite Nitrate 1 DO Ammonia  Nitrite Nitrate 1 DO
Time(hr) mgl)  (mgL) (mgl) P (mgl) (mgl) (mgl) (mgl) P (mg/L)
0 5.00 0.01 2.27 8.15 7.8 5.00 0.02 0.99 8.30 6.1
3 4.66 0.24 247 8.15 6.1 4.21 0.33 1.21 8.32 5.2
24 3.88 0.38 3.40 8.10 6.2 3.43 0.57 3.99 8.17 4.8
48 1.74 0.87 431 8.02 6.4 0.56 1.47 8.41 8.02 5.1
72 0.87 1.54 8.89 7.83 6.7 0.05 0.47 9.20 8.09 5.0
96 0.01 1.70 10.5 7.86 6.8 0.01 0.03 10.57 8.13 5.6
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Fig. 4. Specific removed ammonia by different water temperature
under 2 mg/L and 5 mg/L ammonia concentration of rearing water.
Asterisks show significant differences between 15 and 25 (P<0.05). A,
2 mg/LL ammonia concentration; B, 5 mg/L. ammonia concentration.

AF 24X FA dTol AAFEL 15°C} 25°C ZH
7k 224%F 31.4%= 25°C7F T9kom, 15°Coll A= 96717 &,
25°CoxE 72A17 & w4 Yol AAEE0] 99% oS
YeERSITE 717 F ARSSe] pHE 15°CY] 3% 8.159
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ol A 8.0271A] wrobA Ty 81308 3 EEQT). £ 4AE
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7t 5.6 mg/LoE 3| EET

HEUO} 5 mg/L FU F, A8 3A7A Grvol Al AR

Asterisks show significant differences between 50% and 100% (P<0.05).
A, 2 mg/L. ammonia concentration; B, 5 mg/L. ammonia concentration.
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Fig. 6. Specific removed ammonia by different expanding rate under
2 and 5 mg'L"' ammonia concentration of rearing water. Asterisks
show significant differences between 50% and 100% (P<0.05). A, 2 mg/L.
ammonia concentration; B, 5 mg/L. ammonia concentration.
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