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The Development of Filter for Environmental Improvement in

Land Based Seawater Fish Farm
II. Purification efficacy of Inlet and QOutlet Seawater by Filter
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This study was conducted to evaluate the purification efficacy by filter and ultra violet (UV) irradiation against
inlet and outlet seawater of the land based fish farm. Purification efficacies for inlet seawater (50 £/min) has been
examined with filter of 60 um pore size and UV irradiation at an average dose 0.5 mWS/cm® for 5 months. For
outlet seawater filter of 90 um pore size only was used.

Temperature, salinity, pH, NOs-N, NO:-N, NHi-N, PO.-P, DO and COD of inlet and outlet seawater in the
system were not influenced. However, the removing rate of suspended solid and turbidity of inlet seawater were
appeared to be 48.7~65.6% (average, 51.9%) and 33.3~42.5% (average, 34.8%) after passing through screen
filter respectively. Also, germicidal efficiency to the total bacteria and Vibrio species were 16.7~20.0% (average,
19.2%), 20.0~21.9% (average, 20.9%) respectively after passing through UV irradiation. After passing throuogh
drum filter of 90 um pore size, suspended solid and turbidity of outlet seawater were appeared to be 42.7~52.6%
(average, 46.9%), 27.7~29.9% (average, 28.3%), respectively.
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Table 1. Water quality of inlet seawater from purification system operated for 5 months (n=10)

Temp. Sal. Nutrients (pg-at/¢) DO COD
o pH
©) %) NO,N NON NHN POP (mg/t) (mg/l)
Influent seawater
Control 184~23.5 305~330 7.7~80 269~3.15 064~132 0.89~149 090~120 6.15~7.75 1.08~1.52
*Test 1 18.6~23.0 302~327 7.8~84 286~3.19 071~130 083~1.52 093~128 6.12~768 1.15~149
*Test 2 183~23.1 303~328 7.7~81 285~3.10 068~137 097~146 0.86~131 6.14~773 1.10~158
*Test 3 18.8~23.3 30.1~330 7.5~83 280~3.17 063~121 088~1.55 089~137 6.17~7.67 121~1.62
Min. 18.3 30.1 15 2.69 0.63 0.83 0.86 6.12 1.08
Max. 23.5 33.0 84 3.19 137 1.55 137 7.5 1.62
Avg. 212 31.7 79 297 1.03 1.10 1.08 6.87 131
Effluent seawater
Control 18.7~23.7 308~333 79~82 279~3.10 067~129 082~146 087~121 6.05~7.65 1.03~149
*HTest 1 189~232 306~330 7.8~82 282~309 069~137 089~142 091~125 6.02~758 1.10~145
*Test 2 18.8~234 30.7~332 79~81 287~3.13 0.62~132 093~140 081~129 6.04~7.60 1.06~147
*Test 3 19.0~23.5 305~33.1 7.8~82 285~3.11 0.65~127 083~145 092~132 6.07~759 1.15~1.50
Min. 187 305 78 2.79 062 0.82 0.81 6.02 1.03
Max. 237 333 82 3.13 137 1.46 1.32 7.65 1.50
Avg, 21.5 32.3 7.8 2.89 0.98 1.09 1.02 6.72 1.29

*'Test 1 : Filter test, **Test 2 : Ultra violet irradiation test, **Test 3 : Filter and Ultra violet irradiation test
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Fig. 2. Variations of suspended solid and turbidity in
inlet seawater by screen filter operating during
5 months.
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Fig. 3. Variations bacteria and Vibrio in inlet sea-
water by screen filter operating during 5
months.
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Table 2. Removal efficacy of SS, turbidity, bacteria and Vibrio in inlet water by system operating during 5 mon-

ths (n=18)
Influent water Effluent water Removal efficacy (%)
Range Average Range Average Range Average
Suspended Solid (mg/£) 11.3~19.5 162 54~74 6.7 48.7~65.5 519
Turbidity (FAU) 6.0~18.0 123 4.0~10.0 12 333~425 348
Bacteria (CFU/m{) 23~33 274 19~27 237 16.7~200 19.2
Vibrio (CFU/m{) 28~35 323 22~28 2.55 20.0~21.9 205
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Table 3. Water quality of outlet seawater from purification system operated for 5 months (n=9)

Temp. Sal. H Nutrients (pg-at/¢) DO CoD
(©) %) P NO,N NON NHN POP (mg8) (mgh
Influent seawater
Control  192~238 30.7~334 7.8~80 280~6.12 0.69~2.19 0.89~286 0.89~296 5.89~7.18 1.06~249
*Test 1 19.0~236 308~333 79~82 286~602 0.72~230 091~293 095~3.02 591~7.12 1.15~250
*Test 2 189~23.9 30.7~335 77~82 292~544 064~185 097~2.77 087~269 597~7.16 1.10~2.06
*Test 3 194~23.7 309~336 79~81 291~525 0.68~179 0.88~2.68 097~275 602~723 120~2.10
Min. 18.9 30.7 7.7 2.80 0.64 0.88 0.87 5.89 1.08
Max. 239 336 82 6.12 2.30 293 3.02 7.23 2.50
Avg. 228 329 7.8 439 142 1.85 1.87 6.64 1.69
Effluent seawater
Control  19.2~239 305~335 76~82 282~6.05 072~229 093~279 092~2.89 580~7.07 1.18~237
*Test 1 189~235 308~332 7.7~82 279~6.12 068~2.12 0.88~285 089~3.12 6.01~7.17 109~242
*Test 2 193~24.1 304~337 78~81 289~537 0.70~132 092~270 095~274 6.07~7.09 1.15~226
FTest 3 19.2~237 312~335 75~83 293~529 0.69~1.82 0.95~2.57 090~270 7.16~102 1.02~2.15
Min. 18.9 304 75 279 0.68 0.88 0.89 5.80 1.02
Max. 24.1 337 83 6.12 2.29 2.85 312 7.17 242
Avg. 22.6 328 79 4.30 1.32 1.76 1.92 6.52 1.62

*ITest 1 : Filter test, **Test 2 : Ultra violet irradiation test, **Test 3 : Filter and Ultra violet irradiation test

Table 4. Removal efficacy of SS and turbidity in inlet water by system operating during 5 months (n=19)
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Fig. 4. Variations of suspended solid and turbidity in
outlet seawater by screen filter operating du-
ring 5 months.
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