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Treatment Characteristics of Inland Aquaculture Effluent

Bong-Rea Kang" - Mock Huh

Summary

The minimum temperature of the coastal waters surrounding Cheju island. even
winter time. is 14T, the highest in Korea. The average, vear round water
temperature is approximately 16-18C. Taking advantage of such natural conditions,
inland aquaculture began in 1986. and, as of 1994, 96 farms were operating.

The coastal environmental contamination caused by the waste water discharged
from such fish farms has surfaced as an important issue.

Accordingly. research into the application of biofilm filtration process to the
treatment of water discharged from inland aquaculture has been undertaken and. as
a resultl of examination of the effects of varving operational factors, such as
processing characteristics and headloss of major pollutants. such 55, COD and

nutrient salts, the following conclusions have been reached:

1. The physical characteristics of the porous plastic media used in this research
represented specific gravity, 0.59: roundness, 0.73: porosity. 70.0%: permeability
coefficient, 583cm/min; and specific surface area, 9.92x103m/m: and that this
media was the most suitable to the biofilm filtration process. as compared to

sand or scoria media.
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2 It has been verified through filtration characteristic comparison tests that plastic
media offer the quickest filtration times, and best SS and COD removal
characteristics.

3. A pilot biofilm filtration system utilizing porous plastic and scoria media was
installed in a inland aquaculture as a field experiment. This experiment
demonstrated that at a filtration rate not exceeding 400m/day, major pollutants
such as SS, COD and T-N were effectively and steadily removed and, in the
case of headloss limit being 1.4m, continuous filtration time was approximately
13 days.

4. The field experiments showed no significant difference resulting from filtration
rate variation with respect to the amounts of total SS and COD removed per
unit filtration area during the effective filtration at different filtration rate. The
total average amounts of SS and COD removed were calculated at 14.16kgSS/m’

and 5.97kgCOD/m’, respectively.
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Fig <2-1> Schematic diagram of apparatus to test on the filtration characteristics
TRaw water tank 2Feed pump 3Distribution tank @Downflow, Sand bed

& Downflow, Scoria bed BUpflow, Plastic bed ZAir Pump &Effluent

~-47-



ABRETE &I} S Y 200m/dayol HEE 400m/day, S00m/dayZ F7} AA
o0, 200m/daye] ABEENME FE SASET} 0.6mol] o2& AN YL F
7 ST, 400, SO0mydaysl HE FHEAEFI 06mo] o2 HHME @ F A&
02 ABE ALAYY. AR BIYEINE AL Hzo) B7) APDE Y
sn @As WA O Al Brlst B 2ol o83t w3 WAL =R
ATk

agn A o HAAEL WA dY BAYE2e S, CODE o
Aude #ALYFANYRA9D HRod U5} F25E vT B4

He

1A

f !

m A3 9

1. N9 =2|HEY Y

Z ogxje] 213 549 H7l AHE Table <3-1>0] Ueldoh BojlA vy & &
Axol EF2EHAA FFTEL 75.0%2 At 462%9 FoldAY 559%KT} 2
2 U EAHE AlQA e} FoldAQng Fel2EHAAr F2 4 F U

T2 FFE3} vEEH] E AL QA9 Eo|F tFTF FAT o=
A 2de o Ao At £ Fe2EHoAE BlFo] 05924 EXRT 7}

Table <3-1> Physical characteristics of each filter media

Ho ——Filter media Sand Scoria Plastic
Diameter(mm) 2.38~4.57 2.38~4.57 2.38~4.57
Specific gravity 2.37 1.57 0.59
Degree of circular 0.91 0.81 0.73
Porosity(%) 46.2 55.9 75.0
Coefﬁcien.t of Permeation 199 277 588

(cm/min)

Specific surface area(m’/m’) | 4.48 X 10’ 6.18x10° | 992 x 10° |
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Table <3-2> Limiting filtration time with each flow rate (Unit : hour)
Filter media : : . 3 .
Sand ; Scoria Plastic
Flow rate |
200m/day 19 | 31 | 48 <
400m/day - ‘ 20 ‘ 28
500m/day - - 25

: not examination
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Fig <3-1> Water headloss variation of each filter media at 200m/day
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Fig <3-2> Water headloss variation of plastic filter at 400, 500m/day

400m/day ------ 500m/day |

2) SS, COD A AHEA
A" A EAE SS, CODA HEAS Table <3-3>o Yetiith 28z Z A8 o

2 L&A WE F A AFE Table <3-4>0] e

Table <3-3>ol4 zt a8, 2t o4&z SS9k CODY AAEZEE H4HEW
200m/day e} &M FelrEodAe o A A HxT o 83%2) SSAA

287 oF 65%9 CODAAZEL Uehlin &z F7td o} I A&l i

ZaHe 548 JeE T Ut

olg} pe AL AFR&Ert A5l wit Az FHE LYo oA 9

Table <3-3> Removal efficiencies of SS, COD with each flow rate and filter media

(Unit : %)
: \Item SS removal efficiency : COD removal efficiency
Flow rate  Sand  Scoria  Plasic . Sand | Scoria , Plastic |
| 200m/day 85 83 83 68 65 | 65 }
400m/day - 0 75 - -4 |
500m/day - e b N

- : not examination
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Table <3-4> Total removed amounts of SS, COD with each flow rate and filter media

=
-

(Unit : kg/m’)
Flow rate ) {
200m/day j 400m/day 500m/day
:Item ; :
% Sand 2.692(0.142) | - |
1 % w
SS |  Scoria 4.288(0.142) | 5.333(0.267)
Plastic 6.640(0.138) 7.467(0.267) 7.188(0.288)
Sand | 0.817(0.040) ; ;
co |
Scoria 1.178(0.038) 1.060(0.053)
D %
Plastic 1.824(0.038) 1.484(0.053) ;

():

1.

: not examination

removed amounts per hour(kg/m'-hr)
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