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The Development of Filter for Environmental Improvement

in Land Based Seawater Fish Farm
III. Purification Efficiency of Rearing Seawater by Screen Filter and Ultraviolet

Ju-Chan KANG, Soo-ll PARK, Seoung-Gun Kiv*

Deparement of Aquatic Life Medicine, Pukyong National University, Pusan 608-737, Korea
*Marine Research Institute Cheju National University, Cheju-do 690-756, Korea

This study was conducted to evaluate the purification efficiency in rearing water of the land based fish farm by screen filter and ultra
violet (UV) irradiation. Purification efficiency for rearing seawater has been examined with screen filter of 60 yum pore size and UV
irradiation at dose of 0.5 mWS/em’ for 5 months. Purification efficiency by changing of temperature, salinity, pH, DO, total bacteria
and Vibrio species in rearing seawater by filtering and UV irradiation were not significant during 5 months. Howeyer, the removin

rate of suspended solid and turbidity of rearing seawater were 43.8~45.6% (average, 44.7%) and 29.2~33.3% (average, 31.3%

by filtering, respectively. Also, Purification efficiency for the NO;™-N, NO, -N, NH.*-N and PO."-P were 21.3~21.9% (average,
21.6%), 24.1~25.2% (average, 24.7%), 17.6~17.8% (average, 17.7%) and 19.0~20.4% (average, 19.7%) respectively by the

system used on this study.

Key words: land based fish farm, purification efficiency, filter, UV irradiation, SS, turbidity, nutrients
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T GGy ded A FHoly AMA FHS Y3y
HAstdof & FAF FA F9 e FHEFY 294 BE
AHEEA 9 o3 EAE AHdE Aol ol 2 A I8 4
TEo #EAHoz APH %o (Avault, 1996; Kim et al,
1987; Lewis and Buynak, 1976; Meske, 1979; Mortensen, 1995),
ol €T EEL B THATHA F2F BH REC]
. olg B0 E8ATY FHdA At e 4F W
Fo AFFA A g WY T FEHLE ¢ SAFERA &
AZE A4 d F U& Aot 2y, ¢ vt dEEe
g 4524 e g5 cqAHY FHFFAE 28 A
gty A AFE o] & ASAHY K4 Wl o3 F4E
FE A o] &3A & FeAA Hatelo] o] o]RojA 9l
o gebA, AR sdsteol & FAE AELEZR F9Y5
F2E NAstofof 8, o]d) LHF 02 HNAFojol & F&
2554 2 HAAAES & 4 Qi gutFog R REA
FHELS THde A9 Bon2 A E4RE 50T 34
FHoife AZE 842 AL WAL MAE T2 oF9
AW g SN gEolt. o)k L EAE WA HAA
A FEAoRe AFEY, AH 24 B &4 YY Fol &
#2351 9101 (Takahisa et al, 1976; Bullock and Stuckey, 1977;
Bart and Connie, 1994; Helge et al, 1995; Toshiro et al, 1996),
ol W Fo AYd A B LEAYUY T FYFY H
Aol AAdEe E971 doev, AgeEEe Y HHEE
& ZRFHE AAY FE fu olE AZd}Y] AE FA
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ez o7 U e s dde FI1HA AL
g3 AHgE AL Yt A FA FE& FHAAA
A dAHe AEFze] 1BE & A ] LY FHE
AASL et 2, of B2 WP QNPT o FaA
FHold & 2Ef2E {2 £ e EAYE HEdT 9
o wetA, ol A7) A A7 482z ¥ AT A
g4 Fol Fae 4¥H TR 2adUHE ALIFAX (Kim
et al, 1998), WL E A2 AR d5 SFF24 F4%
Fse A - Yo g3 £AAY, 58 FHEE € HIAN
n g AdHE AE FASFAT (Kang et al, 1998).
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AR (Kang et al, 1998)9 93l ¢ S4+24 FAF9 &
Aol AAE AR o] Ag4o] 2 E Ukt AL
AexNg HEFH e B A2% (Kim et al, 1998)2 4719
2y A&52 (F720m, £ 095m)oll 247 AX3}gd. &
A2 ddaleE Fo&d & ATz AFE TFHY
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A% g2z §4949 AAE 9% "6 2 AYA F (ultraviolet
lamp, UV)2. 2 740 Ut} ojn) YE B e R4EHL
37 =Zd A% A&5FA IV BARE=E AANYL 49
FE 2398 (=237, 60um) L AYH 5 (RAF, 05
mWS/cm?) 9 AR o] et fFYFole A7 2338H 95 4
7, A4 5 9= AYT 2 Y AA 5§ Zo] AXg
AYFe FA 3 AFTE HASYL, 7Et A € A 299
£ o dsiXe AR (Kang et al, 1998)] A3 7]A= o
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£49 3718 1Y 0 um= AAFHL, AYH 59 24}
Ze 71&9 AF A3 ((Takahisa et al., 1976; Bullock and Stuc-
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oy 2 AYA 5& 4X8A ¢ 7189 £54 d4¢ F
z4 gAu S 4As g A S el &Y
+24 A9 AE5FQ d5q T 4 fd B
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Ao £AMA A9 Fo437] Jate FAE A g A
ol A s7lY 59 Al2dE P

Agd AHLE 49 F2E 58 4A3 HE FHdA A
To] FAstd o]E T Az - Awd U A2HE A
th RE A2"e 59 98 I 157Y 5 FAH 2 vt
Sde 48 g% dg dAE 4 48+E 10074 (A3, 14.
6~172cm; A%, 358~554g) FL3Ach Hole 35 339 2
H ARE 2 ARE AT 2% 2 VIFer FFIAE, A
S5z F5%FL 50 /minol Ak

AxEe) AR - o) BE AA§F2) AEaFdE F& (B4
257, 0.1T), 88 (Model-250A, ATI Orion Co.), pH (Model-
250A, ATI Orion Co.), DO (Winkler -Azide modification), NO;-
N(Zl=§ $#9%), NON(dopz3y), NHN (I=dE F
), PO,P (2 HY F4) &% (Model-250A, ATI Orion Co.),
SS (GF/C ¥, 374 1um)9) Wdhe] 5487 159 BFeg &F
3t ojg 9 WAz Hrstdn ¥, F AdFe 9A A
dto] AL v HEF F NaCl 2% H7HE TSA #iAd
22 FAHF F2 At NFoZ TCBSOA 34 AL A4
A g ol 53 7% wel BEg F vpge g4z 44
4ot (APHA, 1992).
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Fig. 1. Fluctuation of temperature, salinity, pH and DO in
rearing seawater during S-month experimental period.
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B0 AR $7H5E7] Alete g€ 23.5~238C Hugke
HYD, o] F o¥e] HPZIAMNA A #Hhdte L Ue
At =3, 22 4 A¥7d g FAdF Aol ARHA @
ov g Ay e A & AAT AFTFANA 02~
06C AX ¥A Uelwth g2 AP/ B9 311~333% 9
HAUM e By & AT vE A9 F& 4X
3 AYFAA 010~037% BE ¥A et pHE 4877
A 171~8.139 AU HES BEL, A48T 2 4947
o W& £33 oz AFHA €t DOE A¥UD ¢
REE 4874 59 124 4EAANA 73 mg/lo] 3o g 71
A Uehgx, "3 gade ¥l A @ 65mg/Le) st
@& Bgoy Adgtd BE F3H3 Aol AAHA &)
A7 B¢ ASFY 2HEA 2 g9 WIS Fig 29
Jediit 3553 2 g5 UHE A3 g 4874
A Ag AN Zdd 125~127mg/l 2 6~7 FAUY ¥4,
olF A&HoR Frdte A FEANE 47 39.7~412mg/l
9 23~24 FAUZHA) 4539t 28U, 288 443 4879
2484 9 BEs UHE AX3A gL AEF vF 2o
2 F713td AEAAA 44 98~103mg/l 2 4~5 FAUOIA
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Fig. 2. Fluctuation of suspended solid and turbidity in rearing
seawater during 5-month experimental period.

AYZFEA 42 216~223 mg/l L 16~17 FAUZA ZF7}8to
AEZEAde UHE AR sHA] gL APF) vis] 47 438~
456% (BT, 447%) 2 292~333% (HT, 313%)7F ¥
(Table 1.

A7 FUY AR5 A2HFEH Q9 g #HIE
Fig. 3o Yefdigith NO,™-N, NO;” -N, NH,*-N ¥ PO/ -P&
A2 FPste A (G2 12Y)dA 474 279~285, 0.62~0.
69, 0.82~093 E 081~0.92 ug-at/Z E& A¥TANA FAS #
o] 2o} Ag73t F¢ e {Ro wel Folg A
£ Jeidd, &, NO;"-N, NO, -N, NH.*-N % PO/ -P& ¥
HE AX8 A & 4PT7AA 3~65 FHE ALFH2Z F71
sto] AdzgAdles 47 795~801, 298~301, 3.87~392,
235~242 pg-at/bA A FUbSE o, HEE AXG 4PTFAME
27t 621~6.30, 2.23~230, 3.18~3.23, 1.87~1,96 pg-at/e7t A 7}
gte] gEle] fFof weh Aol JENAT =8 MY F 4
HZREANY olE FEE UHE AXEA 4 A7) vy 2
BHE A% 4879AN 42 N0, -N 21.3~219% (F#, 21.6%),
NO,™-N 24.1~252% (¥, 247%), NH-N 176~178% (&,
177%), POS™-P 190~204% (HF, 197%)7F ¥A ZAHAG
(Table 2).
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TFe EE 4794 49718 ¢ 44 1.8~39 2 20~42
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A 5 AAFA g APTo v AYM 58 4X3F 49
TFAA WA Jdelgoy, &F 3, 457 FRE 4EFTSANA 49
Foll wg F38% Aole AFHA FAtt.
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AAME $4H02 RYTFY RHEE € IR ES AA
e Aol olg e FAHE dAd AN B d7ELe 2
AVYHE MEstd A4 3 2o AX3d {59 L&
B4 528%, 8% 359%, £ATF 192% £ HEIAL ¥F
209%7 AAAE £94E FF3A (Kang et al, 1998). A,
E dFdNE §949 o5 AAZRI} AHEF FAAAC
doby g3k uX =g dotdly] Yy A ESZE F4E A

Table 1. Removal efficiency of suspended solid and turbidity in rearing seawater during 5-month experimental period

No filter test

Filter test Removal efficiency (%)

Range Average Range Average Range Average
Suspended Solid (mg/é) 39.7~412 405 21.6~223 219 43.8~456 47
Turbidity (FAU) 23.0~24.0 235 16.0~17.0 16.5 29.2~333 313
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Fig. 3. Fluctuation of nitrogen compounds and PO.-P in rea-
ring seawater during S-month experimental period.
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Fig. 4. Variations of total number bacteria and Vibrio species in
rearing seawater during S-month experimental period.

Table 2. Removal efficiency of nitrogen compounds and PO.-P in rearing seawater during S-month experimental period

No filter test

Filter test Removal efficiency (%)

Range Average Range Average Range Average
NO; "N (yg-at/£) 795~8401 798 621~630 626 213219 216
NO,”-N (ug-at/£) 2.98~303 301 223~230 227 24.1~252 24.7
NH,"-N {pg-at/8) 387~392 389 318~323 321 17.6~178 177
PO~ -P (pg-ay/f) 2.35~242 2.39 1.87~196 1.92 19.0~204 19.7
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39, 60um HE Y X - &Yl W} FU5Y 242D 2 g
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