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Study on Effect of Phase Separation of Bioethanol
Blends Fuel by Water Contents
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Abstract >> When bioethanol and water are mixed at a proper ratio, phase separation can occur because of the
immiscibility of biobutanol with water. Phase separation in bioethanol blends fuels is a major problem for gasoline
vehicle users due to effect of octane number and component corrosion. Thus, in this study, the phase separation
of bioethanol was examined effect of bioethanol blends (E3 (3 v0.% bioethanol in gasoline), E5 and E10) in
presence of water. The effect were evaluated behavior with phase separation test, simulation test of fuel tank in
gas station according to water addition volume and it was investigated change of water content, bioethanol content
and octane number for gasoline phase in bioethanol blends (E3, ES and E10) every 1 week after water addition.
The E3 occurred phase separation more easily than the ES5 and E10 in small water contents because solubility
of water on ethanol content difference in gasoline-ethanol. It was kept a initial level of water content, bioethanol
content, and octane number by repeated sample replacing in simulation test of fuel tank.
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Table 1 Fuel characteristics of gasoline blends (EO, E3, E5 and E10) in experimental
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Items Standard EO E3 E5 E10 Test method
initial - 30.8 30.6 30.9 31.8
10% Max.70 46.9 45.5 45.9 47.1
Distilation 50% Max.125 76.1 73.3 70.5 64.4
KS M 1 3045
(°C) 90% Max.170 160.1 159.5 158.8 158.7 S S0
Final Max.225 194.4 192.6 192.8 191.0
Residue (mL) Max.2.0 1.0 1.6 1.4 14
Octane No. (RON) 91~94 92.0 93.2 94.2 96.1 KS M 2039
Vapor Pressure (kPa) 44-82" 70.5 74.2 74.3 73.8 KS M 2962
Paraffin content (vol.%) - 52.60 50.81 49.70 47.69
Olefin content (vol.%) Max.16(19)” 11.95 11.72 11.47 11.00
Naphthene content (vol.%) - 5.96 5.70 5.59 5.35
?Vré’lrf}/a)“" compounds content Max.22(19)? 18.36 17.81 17.48 16.68 JIS K 25362
/0
Benzene content (vol.%) Max.0.7 0.39 0.36 0.35 0.32
Oxygen content (wt.%) Max.2.3 2.11 322 3.95 5.36
Methanol content (vol.%) Max.0.1 0.0 0.0 0.0 0.0
Ethanol content (vol.%) - 0.0 3.36 5.57 9.90

DSummer season : 44~60 kPa, winter season : 44~96 kPa

ICan be applied max.19 vol.%, in case of aromatic comp. contents (max.19 vol.%)
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Table 2 Phase separation behavior of bio-ethanol blends
(E3, E5) on water content at 20°C

F R - AL

Water content Phase separation behavior
(ul) E3 E5
50 X X
100 X X
150 °90.17)? X
200 0 (0.22) O (0.30)
250 O (0.37) O (0.38)
300 O (0.60) O (0.70)

YO : Phase separation, X : No phase separtion
2)Separation volume(mL)
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Table 3 Phase separation behavior of bio-ethanol blend
(E10) on water content at 20°C

Phase separation behavior
Water content (uL)
E3
50 ~ 500 X
510 X
520 X
530 X
540 0" (0.40)?
550 O (0.60)
600 O (1.50)
650 O (1.78)

YO : Phase separation, X : No phase separtion
2)Separa.tion volume(mL)
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(a) E3 sample(left), E3 with water 150 pL (center)
and E3 with water 300 pL (right)

A\ 4

(b) E5 sample(left), E5 with water 200 pL (center)
and E5 with water 300 pL (nght)

(c) E10 sample(left), E10 with water 550 pL (center)
and E10 with water 600 pL (right)

Fig. 2 Phase separation behavior of Bio-ethanol blends

A ZFF Rl g | W i A9 oA |2
2] o3t A= ¥ 5 AR 4H] Y HFo] §iE
H 7S vpo|Qoflehe EFARERY FANMSK SR
4 vpo|QofgehE FEHE TS| 14f%¢4 T
ORE T WA} AFL AA|E

l

OI

Y

il
>
o
e
jats
%
]
N/

Z7]oJ= E3, ES 9 E10 2% 744 gqjg BN
ol W= FH S o] HorHlt o]

g 22" vpoleoeke-& Fo] Tt Sl



2 o] oofehe

(c) E10 sample

Fig. 3 Simulation test of phase separation in bio-ethanol
blends
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Fig. 4 Water content change of gasoline phase by sample
exchange in Simulation test of phase separation
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Fig. 5 Bioethanol content change of gasoline phase by
sample exchange in Simulation test of phase separation
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