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The Recycling Water Treatment of High Density Fish Culture
System Using the Aerated Submerged Filter

1. Ammonia Removal Characteristics in Sea Water
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Submerged filter process was used to evaluate the nitrifying efficiency of ammonia in
the recycling water of marine aquatic culture system.

The ammonia removal efficiency was achieved as high as 99% at the hydraulic surface
loading rate of up to 4.3¢/m?-day. And the nitrite accumulation did not occur in the reactor
even when the hydraulic surface loading rate of up to 36.8¢/m?day was applied. In the
present study, the relationship between the effluent ammonia concentration and ammonia
surface loading rate was formulated as an equation.

The attachment rate of biofilm on the filter media at the ammonia surface loading rate
of 62.3 and 311.7mg/m?>-day was 15 and 55mg/m’-day, respectively, showing the linear
relationship between the attachment rate and ammonia loading rates.

Biofilm thickness and density of the filter media were found to be the function of the

ammonia loading rate.
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Fig. 1. Schematic diagram of experimental parallel Submerged Filter apparatus.

Table 1. Dimensions and parameters of the each Table 2. Composition of feed solution
experimental units of parallel aerated submer-

ged filter Constituents Concentration(mg/2)
Parameter Single-stage unit Yeast extract 10
Reactor size, om ¢10X20H Urea 5
Media material Polyethylene(PE) NaHPO, 40
Thickness, cm 0.05 NaHCOs 125
Surface area, cm? 2,710 MnSO, 2
Volume of tank, £ 13 NHCI 3821
Specific surface area, m*m® 172.6
Table 3. The operating characteristics of experimental units
Phase IPﬂuent Hydraulic loading NH,*-N loading Hydr_aulic retention
NH,*-N(mg/2) rate (m¥/m?-day) rate (mg/m?-day) time (hours)
1 12 0.0043 5427 269
2 12 0.0091 11249 12.7
3 12 0.0164 192.79 64
4 12 0.0368 454.07 31

(2)8 o183 T3t chH(Namkung, 1990). 2] 4@ FsAlwch vidje} Hue R34 vi¥ES
s Ra&ee 7t 2agd A9 Al & dojuie] SR such

Ao 2E HYel AL 7)E EAHA H)o} Thickness(Lf) = (Weight evaporated)

Abolol AAAA FI AL A& 2 R3S (density of water) (surface area of media)
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Fig. 2. Influent and effluent ammonia nitrogen concentrations versus hydraulic surface loading rate and the
operating period of the four parallel submerged filter units.
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Table 4. Ammonia efficiency at different hydraulic surface loading rates

Hydraulic loading Influent conc.(mg/€)

Effluent conc.(mg/¢)

rate(m®/m*-day) NH,*-N Unit NH,"-N NO:"-N NO;™-N
SF-1 0.0892 0.0752 10.0350
SF-2 0.0519 0.0298 9.8654
0.0043 12.65 SF-3 0.0933 0.1006 9.0643
SF-4 0.0622 0.0921 9.4109
Ave. 0.0742 0.0744 9.5939
SF-1 0.2852 0.2459 9.0756
SF-2 0.2581 0.1481 9.8652
0.0091 12.35 SF-3 0.3384 0.2410 9.1686
SF-4 0.4042 0.2997 9.2488
Ave. 0.3215 0.2337 9.3396
SF-1 2.0983 0.4227 7.5389
SF-2 0.9720 0.2361 7.7823
0.0164 10.72 SF-3 1.1283 04254 8.2898
SF-4 1.2815 0.3281 8.7719
Ave. 1.3470 0.3531 8.0957
SF-1 5.1383 0.3083 5.9509
SF-2 4.5988 0.3295 6.3254
0.0368 12.29 SF-3 4.1799 0.3923 6.6842
SF4 4.7815 0.3081 6.8528
Ave. 4.6999 0.3362 6.4960
2 veRY F2 9\1‘4
o NH4-Nmg/l g4 AE dRYol i H Alts AT
] !\;\ . :822232 Ae °‘”‘4°} Aho FUF BE 345mg/lolA

Effluent nitrogen concentration, mg /1

T
0.03
Hydraulic surface loading, ma3/mA2-day

T
0.01 0.02 0.04

Fig. 3. Effluent nitrogen concentrations at various
hyraulic surface loading rates.
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Fig. 4. Effluent ammonia nitrogen concentrations
versus ammonia nitrogen surface loading rates
in surbmerged filter unit.
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Table 5. Biofilm thickness and density at the different ammonia loading rates

Ammonia surface loading(mg/m?-day)

Phase
54.27 11249 192.79 454.07
1 0.16 0.20 0.26 0.34
2 0.19 0.24 0.24 0.38
Lf 3 0.12 0.16 0.20 0.28
(mm) 4 0.10 0.14 0.20 0.28
Ave. 0.14 0.18 023 0.32
Range 0.10~0.19 0.14~0.24 0.20~0.26 0.28~0.38
1 5.655 5.595 6.136 7.003
2 5.138 5.655 7.837 8521
Xt 3 8532 7.589 8452 8.248
(mg/cm®) 4 5.238 6.293 6.905 7.993
Ave. 6.140 6.283 7.333 7.941
Range 5.138~8.532 5.595~7.589 6.136~8.452 7.003~8521
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Fig. 5. Relationship between ammonia loading rates
and microbial attachment rates in submerged
filter unit.
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