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Reballasting at sea, as recommended by the IMQO guidelines, currently provides the best-available
measure to reduce the risk of transfer of harmful aquatic organisms, but is subject to serious
ship-safety limits. It is therefore extremely important that alternative, effective ballast water

management and treatment methods are developed as soon as possible, to replace reballasting at

sea.

Filtration-Ultraviolet radiation-Electrolytic process (FUE) was evaluated for disinfection of seawater
used in ballast water. Optimal current density and UV light intensity were 2.0A/dm® and, 220W/crt
/m with which 100% reduction time was 2sec in a Ultraviolet radiation-Electrolytic process.

This study showed that FUE process was effective for the disinfection of commonly isolated

ABSTRACT

bacteria and bacillus from ballast water.
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Table 2.1 Composition of influent concentration for

FUE process

Item |Concentration(g/ ¢ )| Salt content(%)
Cl 18.980 55.05
Br 0.065 0.19
S04~ 2.649 768
HCOs 0.140 0.41
F 0.001 0.00
H3;BOs 0.026 0.07
Mg® 1.272 369
Ca” 0.401 1.16
S 0.008 0.02
K’ 0.380 1.10
Na' 10.556 30.62
34.478 99.99
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Fig. 2.1 Schematic diagram of FUE process

Table 2.2 Analytical method and instruments

Analysis Items Instruments Methods
. DAEIL DBO-232
Culture medium -
Incubator
. DONGWON
Microbe Form . -
Microscope
Centrifugal
CHIUEE | VISION VS-5500N -
machine
Chlorophyll A JASCO V-550 OD600
Residual Toyo Roshi Kaisha. DPD Method
Chiorine Lid eto

Zeta Potential | ZETA-METER 3.0+

ORP, pH,
P TOA HM-20P -
Temperature
Conductivity LC-84 -
SHIMADZU
TOC -
TOC-5000A
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Table 3.1 Effect of Pressure

Effect of SS Removal

Pressure

-40.5cmHg | -51.5cmHg | -54.6cmHg

SS

39 mg/ ¢
(70umo] 3F) me/

29 mg/¢ | 3.1 mg/#
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Table 3.2 Biocide effect of FUE process treatment

Number of bio | Number of bio] Rate of
Name . . .
¢ Bi (input) (output) inactivation
oL B10 | (MPN/100m #) | (MPN/100m )| (%)
Phytoplankton 0.51 ND 100
Bacteria 101 ND 100
E-coli 1000 ND 100
Ao H-AAEF AN AD Aese 47129
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Fig. 3.2 Effect of Removal of Organic Matter
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Table 3.3 Comparison of Regeneration according to
Time at 226T

Name of Bio |lday |3day |6day | 9day {12day|15day
Zooplankton
ND | ND | ND | ND | ND | ND
(cells/m{)
Phytoplankton
ND | ND | ND | ND | ND | ND
(mg/m’)
Bacterialcells/m)] ND | ND | ND | 400 | 650 ¢ 900
E-coli(cells/m¢) | ND | ND | ND | ND | ND | ND
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