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Abstract : The International Maritime Organization (IMO) has confirmed a global limit of 0.5 % for sulfur in fuel oil used on board ships with effect
from January 1, 2020. Among various alternatives to respond to these regulations on sulfur content in fuel oil, such as LNG ships, SOx scrubbers, and
very-low-sulfur fuel oil (VLSFO). VLSFO is preferred owing to its low investment costs. As more ships are expected to use VLSFO, VLSFO spills are
expected to increase. In particular, when the seawater temperature is below the pour point of VLSFO, VLSFO solidifies when it is spilled, which makes
controlling spills difficult. In this study, six types of VLSFO produced in Korea and one type of high-sulfur fuel oil (MF380) were compared in terms of
the dispersibility of dispersants according to the seawater temperature conditions. The results confirmed that the six type of VLSFO did not satisfy the
domestic standards for dispersant rate (60 % or more for 0.5 min, 20 % or more for 10 min). Morever, the dispersant rate of the six types of VLSFO
was low compared with that of the high-sulfur fuel oil. The results of this study are expected to be used to set the direction of dispersant control in the
case of VLSFO spills.
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Table 1. Properties data of fuel oil

. VLSFO HSFO

Test Item Unit
L1 12 L3 14 L5 L6 | MF380
Density (15°C) g/cm3 0.927 1 0913 0.939 | 0.894 | 0.918 | 0.943 | 0.991

Surface tension | ol w9 332 364 327 303| 29| 321

20°0)
Kinematic 5

viscosity (50°C) mm7/s | 68.6|267.5| 450| 32.6| 5622678 | 271.2
Pour point °C 30 21 24| -11 1 -8 -6

Sulfur content | wt % | 0.46| 046| 036| 031| 044 042 283

Saturates wt % | 593| 473] 69.5| 65.0| 52.6| 22.1 13.0

Aromatics wt % | 265| 263| 253| 303| 36.8| 674| 48.0

Resins wt % | 114] 123 50 40| 90| 58 13.0

Asphaltens wt % 28| 141 02| 06 16 47| 260
C20~C40 172.6 | 139.8 | 149.0 | 138.8 | 121.9| 69.3| 49.7
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Table 2. Dispersant rates of VLSFO and HSFO

Temp. . Time Dispersant rate (%)
o Dispersants .

O (min) L1 L2 L3 | MF380
Hydrocarbon |05 15.8 36.0 5.9 90.0
0 based 10 32 10.5 1.5 347
0.5 33 53.5 8.0 95.0

Concentrated
10 1.8 19.8 5.0 90.0
Hydrocarbon |05 11.1 3.6 6.7 31.7
10 based 10 04 1.4 0.3 19.0
0.5 19 15.8 52 90.5

Concentrated
10 1.8 12.8 32 69.5
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Table 3. Dispersant rates of VLSFO

i Dispersant rate (%)
T(;mp. Dispersants Tlr.ne
(°0) (min) 4 L5 L6

Hydrocarbon 0.5 123 35.9 37.5
20 based 10 49 5.6 10.1
0.5 513 40.8 43.0

Concentrated
10 21.0 37.1 214
Hydrocarbon 0.5 23 3.7 26.4
10 based 10 38 35 33
0.5 11.6 29.6 34.0

Concentrated
10 6.9 3.1 15.0
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Fig. 2. High sulfur fuel oil (MF380) diluted by time.
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Fig. 3. Very low sulfur fuel oil (L2) diluted by time.
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Fig. 4. Very low sulfur fuel oil (L4) diluted by time.
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