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Abstract

While there have been growing interests in protecting marine
environments, with the damages to the marine ecosystems by
mixing exotic organisms through ballast water, cost due to damages
has been estimated to be over 1 billion dollars yearly. Maritime
Environment Protection Committee(MEPC) of International Marine
Organization(IMO) has reached an international agreement, and in
the effective period of 2009 through 2016, installation of ballast water
disposal device will be mandatory for each of 30000 vessels
worldwide. Its international market size Korea is projected to be
approximately over 500 billion won. Korea is not possible to be
outside of influence of this new international agreement, since 99%
of our foreign goods are transported by vessels. Therefore, if we
don’t invest in marine technology at an early stage, there will be an
accelerated dependency on imported technologies. In the ballast
disposal system, the filtering process has to process over 500M/T,
which is a large amount, of organisms if over 10um in size, every
hour. Since the system needs be installed on a vessel taking
minimal amount of space, development of a feasible disposal system
is guite challenging. A research on next-generation media filter was
done to overcome the constraint in this study. In order to find out

the relevent factors of vaccume filtration, for each media type,

- VIl -



pressure due to filtration layer was found, and flux measurement
experiment was done. Also, after vaccume filtration, and experiment
was done to monitor the changes in turbidity and granularity of the
purified water, in order to present the best operative direction of the
media filter. Media used in the test in sand, diatomaceous earth,
anthracite and coke. The results of this study showed that, after
conducting experiments considering all the relevent factors involved,
the best configuration of the media which is part of ballast water

disposal is vaccume filtration using 8mm of sand layer allowing size

of 150um.
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Table 3.1 Characteristics of water

Item Concentration

Turbidity(NTU) 10

Fig. 3.1 Photomicrograph of the typical water used in thes study
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Table 3.2 Specifications of pump used in this study

ITEM Capacity
Water mark 270 £/min
Power consumption 1500W
Induction pipe 50m’
Minimum head 0.5m
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Fig. 3.2 Experimental equipments used in this study
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Fig. 3.3 Design of the experimental filter
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Fig. 3.5 An illustration of the K-PIA program used in this study
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Table 4.1 Characteristics of media to be tested in this study

Diatomaceo
ITEM Sand Anthracite Coke
us earth

Dissolved rate with HCl(%) 3.1 66.3 1.6 3.3
Ignition loss (%) 1.3 0.7 0.8 14.16
Specific gravity 2.42 1.38 1.51 1.88

Washing turbidity(NTU) 1.2 12.7 1.5 2.1

Grike (%) 53 58 35 52
Effective grain size(10%) 0.1 mm 0.15mm 1.0mm 0.2mm
Uniformity coefficient 2 1.33 1.3 4.25
Maximum size(mm) 1.0 0.5 1.95 2.0
Minimum size(mm) 0.01 0.03 0.01 0.01
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