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Abstract — Air pollution associated with the SOx emission from the shipboard propulsion and generation
engines is becoming one of the major environmental concerns these days. Lead by the international orga-
nizations including IMO and European Union, a significantly strengthened air pollution related regulations have
been introduced and they are becoming in practice as scheduled. Such rules are basically giving the guidelines
for permissible SOx emission which can be only met by using high quality fuel oils with less sulfur content
or operating scrubbing systems aiming at reducing SOx at the engine exhaust. Since both countermeasures can
lead to the cost increase in ship building and operation, Korean shipbuilding industries, leading the world’s mar-
ket, need to be well aware of the ever changing regulations and be prepared with proper solutions. Here, we
briefly summarize such latest rules and regulations on the air pollution at sea, and review some technical issues
on the scrubbing systems available with some suggestions.

Keywords: SOx(Z4H3}E), SECA(RAIEE wlE SA79), Low sulfur fuel(*]-F-3F), SOx Scrubbing
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Table 1. Parameters of marine fuel oils (ISO 8217).
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Fig. 1. SECA area.

B €(IMO MARPOL ANNEX VI, 2008).

o SECA, SOx Emission Control Area: 38} Hl|Zo]] tiigt IMO
9] MARPOL73/78 ﬂ“*«"— 'ﬂre TE AE Xl@ﬁi IMO
= 20059 78 BAAGE atsEY] wEAS FooR F
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o %(m/m): mass to mass. 1.5%(m/my 15000 PPM} 2T},

o Marine Fuel: ISO 82712 ¥ Agg X gsfe] Al 24
sto] 8T AHE3HE Af FAAIE(Table 13E).

o Ship at berth: kel 28 %A Hanchored) 22 Al5+¥
(moored) A1},

o Marine Diesel oil: ISO 8271°] DMB, DMC %

» Marine Gas oil: ISO 8271°] DMB, DMC 5
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3.1 MARPOL73/78
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Marine Distillate Fuels

Parameter Unit Limit DMX DMA DMB DMC
Density at 15 °C kg/m’ Max - 890.0 900.0 920.0
Viscosity at 40 °C mm?/s Max 5.5 6.0 11.0 14.0
Viscosity at 40 °C mm/s Min 1.4 1.5 - -
Water % V/V Max - - 0.3 0.3
Sulfur! % (m/m) Max 1.0 1.5 2.0 2.0
Aluminium + Silicon’ mg/kg Max - - - 25
Flash point’ °C Min 43 60 60 60
Pour point, Summer °C Max - 0 6 6
Pour point, Winter °C Max - -6 0 0
Cloud point °C Max -16 - - -
Calculated Cetane Index Min 45 40 35 -
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Table 2. MARPOL73/78 ANNEX VI/REG.14

ELE 2 Al st A1 223

Table 3. Directive 2005/33/EC

Date SUrLintin Fuel (% mim) o 87 EUReg A8 ao A= S
SOx ECA Global - 1999/32/EC o= Marine Gas Oil & A}
2000 15 2008.1. 1 EUPorts 75 &3t 29 0.1%
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oz O e s pe EEHYAEd 3
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— 01 - o]t
2020 0.5 E7+58 32025 W74 f 1
5 Table 4. Directive in California, US, "Marine Gas Oil, ?Marine Diesel Oil
45 =
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@ 27 6% ECA 2010. 1.1 0.1% (m/m) in MGO .= 1) Diesel-Electric engine
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3.2 Local Regulation

3.2.1. EU Regulation
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12

3.2.2 CARB(California Air Resources Board)
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Fig. 2. Bunker Price.
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Fig. 3. SOx reduction versus water PH.
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Fig. 4. Diagram for S.W SOx scrubber.
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Fig. 5. Diagram for FW SOx scrubber.
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