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Abstract : We estimated on the stability of W/O type emulsified fuel using by
capacitance sensor, so it concluded the following conclusions.

For the first 24 hours, prepared emulsified fuel reveals phase separation ratio of 5%,
maintains stable status which verifies the stability of emulsified fuel. Adding more water
increases the phase separation ratio rapidly, and adding more surfactant displays stable
emulsification. Adding water causes larger size of water droplet diameter, and adding
surfactant mixture causes smaller size of water droplet diameter.

In conclusion, the size of W/O type emulsified fuel water droplet diameter 1is directly
related to the volume of surfactant, and density of water droplet diameter changes the
distribution according to water contents.

Keywords © W/O type emulsified fuel, capacitance sensor, stability, phase separation ratio,
surfactant, water droplet diameterNomenclature

Wa : weight of Span80(HLB=4.3) Ws : weight of Tween80(HLB=15)
HLB * Hydrophilic Lipophilic Balance HLBaA : HLB value of Span80(HLB=4.3)
HLBg : HLB value of Tween80(HLB=15) W/O  : water in oil

Cp . capacitance(pF)

Subscripts

A, B : index of surfactants

T A=} (E-mail : imsy@cnu.ac.kr)
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Fig. 1. Photograph of homomixer.
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Fig. 2. Measuring system of emulsified
fuel stability.

Fig. 4. Microscopic of water droplet
diameter in emulsified fuel.

Fig. 5. Measuring system of water droplet
diameter in emulsified fuel.
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Fig. 7. Separation ratio of emulsified fuel in
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Table 1. Prediction mixing rate of water
in emulsified fuel (HLB=4.3, 30%
adding water).
Time Ohr 6hr 12hr | 24hr 48hr
Measured
. 7411 {23.039 |27.984 |35.637 | 49.345
70:30 | Value[Cp]
(1%) | Distilled
Water(%) 7.800 |27.50033.700 | 43.300 | 60.580
Measured -
. 6.837 |16.404 |19.551 | 24.350 | 31.551
70:30 | Value[Cp]
(2%) | Distilled
Water(v) 7.100 |19.100 |23.100 | 29.100 | 38.200
Measured | 745 |13 867 116782 | 21,587 | 25.000
70:30 | Value[Cp]
(%) | Distilled .
Water() | 6900 15900 19.600 25700 30.000
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Fig. 9. Water Droplet diameter of emulsified
fuel(HLB=4.3, surfactant : 1%).

o+

Fig. 109} Fig.11> AR AE 2%, 3% #
e At £47 $EE etk AAE e
2 48/ 7o) BAHE $49] 271E Tmv] el
Aol BARAT ARG AL P
A7 el Aol Aol
are gobdA fadare d4E JoE

_99_



Fig. 120 =9 E3H| &S 30%= 3t AlH
GAANHLB 43)2 1% E3sle] #3tdge
HzA g el Ao e HIE 8n i 295
ato] srolm gk}, Azbo] Aol el 57
dd@del oste] #4749 AVE AAE
A& Ve

1o ofn

10

HLB=4.3 2%
—=—90:10
——80:20
—e—70:30

Water Droplet diameter (um)

4 / /D
J

N

Time (Hr.)
Fig. 10. Water Droplet diameter of emulsified
fuel(HLB=4.3, surfactant : 2%).
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Fig. 11. Water Droplet diameter of emulsified
fuel(HLB=4.3, surfactant : 3%).
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