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Abstract — It rains heavily, such as long rain and typhoons, during a typical rainy season in Korea. In this season,
several fuel contamination accidents by water and vehicular problems caused by water contaminated fuel occur.
Many research groups have studied the effects of water contaminated fuel on vehicles and environment. However
the characteristics of water contaminated fuel have not been studied. In this study, we prepared diesel samples
with a constant ratio of water (0~30 volume %) using an emulsifier. Then, we analyzed these diesel samples for
their representative fuel properties. In the analytical results, diesel with 30% water showed an increase in fuel
properties such as density (823—883 kg/m’), kinematic viscosity (2.601—6.345 mm?/s), flash point (47—56°C),
pour point (-22—2°C), CFPP (cold filter plugging point) (-17—20°C) and copper corrosion number (1a—2a).
The low temperature characteristics, such as low pour point and CFPP, blocks the fuel filter in the cold season.
In addition, water contaminated diesel decreases lubricity (190—410 pum) under high frequency reciprocating rig
(HFRR) and derived cetane number (54.81—34.25). The low lubricity of fuel causes vehicle problem such as
pump and injector damage owing to severe friction. In addition, the low cetane diesel fuel increases exhaust gases
such as NOx and particulate matters (PM) owing to incomplete combustion. This study can be used to identify
the problems caused by water contamination to vehicle and fuel facilities.
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Table 1. Specification of Diesel in Korea

Analytic item Vehicle diesel
Pour point (°C) below 0.0 (-18)"
Flash point (°C) over 40
Kin. Viscosity (40°C, mm?s) 1.9 ~ 55
Distillation (T90, °C) below 360
Carbon residue( ‘;1:%())% residual oil below 0.15
Water & sediment (vol.5) below 0.02
Sulfur (mg/kg) below 10
Ash (Wt.%) below 0.02
Cetane value (cetane index) over 52
Copper strip corrosion (100°C, 3 h) below 1
CFPP (°C) below -16
Lubricity @60"CH rEII;IFRR wear sca, below 400
Density @15°C (kg/m’) 815 ~ 835
Polyaromatics content (wt.%) below 5
Aromatics content (wt.%) below 30
FAME content (vol.%) below 5

a; CFPP(cold filter plug point) was only regulated at winter
season (Nov. 15 ~ Feb. 28).
b; winter season specification
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Table 2. Water contaminated sample preparation
Diesel(%) Water(%) Monopol LAE2 Emulsogen MTP 070

100 0 0 0
90 5 1 4
85 10 2.5 2.5
80 15 3 2
75 20

70 25 4.5 0.5
65 30 5 0
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Fig. 1. Analyzed of derived cetane number using IQT
(ignition quality tester).
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Table 3. Analytic result of water contaminated diesel 25 -4 20 2a
Diesel (kg/m’) (mm?/s) (0

0 827 2.609 47 0% 5% 10% 15% 20% 25% 30%

5 832 2.736 49
10 848 2.762 50
15 859 2.767 52
20 864 6.341 52
25 872 2.718 53
30 883 6.345 56
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Fig. 2. Test result of copper corrosion.
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Table 5. Analytic result of HFRR

Water content Wear scar X Wear scar Y Wear scar

in Diesel (%)  (um) (um) Avg(um)
0 220 160 190
5 330 290 310
10 340 320 330
15 338 325 332
20 339 340 340
25 372 351 362
30 410 409 410

0% waterIn Diesel

30% water InDiesel

Fig. 3. Test result of wear scar test under HFRR.
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Table 6. Analytic result of Derived cetane number

Water content in Diesel (%) Derived cetane number

0 54.81

53.04
10 51.66
15 45.51
20 40.31
25 37.80
30 34.25
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