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Feasibility Study of Applying EMMC Process to Recirculation Water
Treatment System in High Density Seawater Aquaculture Farm
through Laboratory Scale Reactor Operation
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Abstract — Treatability tests were conducted to study the feasibility of EMMC process as a recycling-water
treatment system in high density seawater aquaculture farm. To study the effect of organic and ammonia nitro-
gen loading rate on system performance, hydraulic retention time was reduced gradually from 12hr to 10min.
The conclusions are can be summarized as follows. When the system HRT was reduced from 12hr to 2hr grad-
ually, there was little noticeable change(reduction) in ammonia nitrogen removal efficiencies. However, removal
efficiencies were decreased dramatically when the system was operated under the HRT of less than 2hr. In case
of organics(COD), there was no dramatic change in removal efficiencies depending on HRT reduction. COD
removal efficiencies were maintained successfully higher than 90% when the system was operated at the HRT
of 10 min. System performances depending on media packing ratio in the reactors were also evaluated. There
were little differences in each reactor performances depending on media packing ratio in reactor when the reac-
tors were operated under the HRT of longer than 1hr. However, differences in reactor performances were con-
siderably evident when the reactors were operated under the HRT of shorter than 1hr. When comparing reactor
performance among 25%, 50%, 75% packed reactor, it can be judged that media packing ratio more than 50%
plays no significant role in increasing reactor performance. For this reason, packing the media less than 50%
is more reasonable way in view of economic. Such a tendency shown in COD removal efficiencies wel. agreed
with the variation of ammonia-nitrogen removal efficiencies according to the media packing ratio in reactors
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at each HRT. Difference in effluent ammonia-nitrogen concentration between 50% media packing reactor and
75% media packing reactor was negligible. When comparing with the results of 25% packing reactor, difference

was not so great.

Keywords: EMMC process(EMMC-3 %), Media packing ratio(8# % 7&), Nitrogen removal(Z A=A 4),
HRTFEEH 257417, Recirculation waterG=$), Seawater aquaculture farm(@jAto] ok217h
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100mi of 10%(W/V)
cellulose triacetate
in_methylene chloride

20g of 20%(w/v)wet cell
suspension{centrifuged at
15000rpm 10 minutes) -

3

I Add 20ml distilled water l
4

l Complete mixing to emulsion 1
4

r— Formation in toluene solution

4

l Cut into cube shape I
4

I Flush with running water |
4

| Pack in the reactor l
1

Organic solvent recovery device

4

Reuse organic solvent

Fig. 1. Entrapped mixed microbial cell techniques.

Air Exhaust

Reactor

b

Feed Tank

—de Effluent

Pump Compressed Air

Fig. 2. Diagram of experimental set-up.
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Table 1. Composition of feed solution

Constituents Concentration(mg//)

Yeast extract 10
Urea 5
Na,HPO, 40
NaHCO; 125
MnSO, 2
NH4Cl 38.21
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Fig. 3. Variation of Influent and effluent COD depending on HRT in
packed reactor.
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Fig. 4. Variation of COD removal efficiency depending on HRT and
media packing ratio.
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Fig. §. Variation of Influent and effluent NH3-N depending on HRT
in packed reactor.
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