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Abstract : The treated ballast water from previous treatment contains microorganisms and pathogenic organisms in an electrolytic
treatment sysfem The experimental methods included using a peristaitic flow pump placed upward on an electrode pole. Due to the
reaction time, the hydraulic retention time indicated unlike microorganisms on the flow rate. In electrolysis, dioxide iridium-coated
titanium (Ti/IrO2) and stainless steel plates were used for the anode and cathode, respectively. Current density controls make use of
a D.C power supply on 250V, 100Amper. Experimental use of a current density between 0.1 and 1.0A/dm2 was able to disinfect the
microorganism (E. coli, Bacteria, Bacillus sp.) in seawater for 5 seconds of reaction time. The removal rate was approximately 90%, while
the current density was 2.0A/dm2 and the electrode distance was 75mm. This study shows that the electrolytic treatment system has a
potential for the sterilization of ballast water.
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Fig. 1 Schematic diagram of electrolytic sterilization system

Table 1 Characteristics of seawater

Aﬁiﬁ? S Unit Range Average
E. coli CFU/mé 50~170 100
Bacteria CFU/m 1000~ 1600 1,250
pH 8.16~8.34 8.26
Salinity %o 305~315 308
Conductivity |micro mhos/cm | 4500~5000 47,700
Temperature T 20.1~226 212

(2) MEl4e] 4
As A2l g2] pHel Abslsh- A 9] 3 (oxidation-reduction
potential)= A3AE sl7|A7 F& pHe ORPAFES Al

Table 2 Summary of analytical instruments and electrolysis

of seawater

Item Analytical Instrument
Counter SUNTEX Colony counter 560
Conductivity ZETA-METER 3.0+
pH, Temp. pH meter(Thermo Orion 720)
ORP ORP meter(Thermo Orion 720)
Salinity Orion 105
Free Chlorine Merck SQ118

Chemical reaction

2CI = Clz + 2e

2H:0 + 2¢ — 20H + Ho

Ck + 20H — OCl + Cl' + H:O
Cl + O —» OCl + K

Anode reaction :
Cathode reaction :
In solution :
Overall :
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Table 3 Properties of electrolyzed seawater

Temp. . ORP Res@ual
. Solutions pH chlorine
(C) (mV)

(mg/ #)
Deonizedsea | 701,015 | 42847 0
water

215 El rvzed
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seawater
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Fig. 2 Change of pH according to the current density with
conductivity 7500 /cm and flow rate 0.5L/min

Table 4 Sterilizing power on electrolytic sterilization system

Result
Culture/Time
Primary 3s 5s 10s
E. coli 23x10" | 1.5%10* | 0 0
Bacteria 36x10"| 0 0 0
Bacillus sp. 33x10% | 1.8x10° | 0 0
AFLE 20A/dm? M AIZF 5%, A277 55mme v
ol & hzo] Yot As duAE & AHse =44
B w5 s pB=3)9 Fig. 3, Fig. 49 A 2 YEY
ok A2 o] A A A9} o] A2l e uhshEo
A el ol tigwol BRHAT As) AT AzlE vk
Fol A e Qob dalAde ¥ Arde ¥ 5 ok
As) AAele AFge] BE4E SFRLe] FRAT F
T 7 au R AAol WX B R Aelg g e 47
A7) e Foijd AdzAdA FAAE Aldo] 7153 A
AFFe AAsor & Ao Yz
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