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Phase-Equilibrium Theory 
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In this study, authors aim to convert heavy fuel oils or solid fuels into lighter liquid fuel with high quality and propose 

new fuel reformulation method through sonochemistry approach and Phase-Equilibrium theory approach. The origen of 

sonochemistry is acoustic cavitation; nucleation, growth, and violent collapse. Here, instantaneous hot spot region with local 

temperature of several thousand Kelvin and pressure of several hundred Mega-Pascal is generated by the cavitaion bubble 

collapse. The other approach is phase equilibrium for pure or multi-component fuel. The vapor characteristics of heavy fuel 

oil mixed with lower boiling point fuel is improved by this approach. In this paper, the application of sonochemistry into 

heavy fuel or mixed fuel with two-component is reported. 
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Table 1 Pure fuel properties 
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Table 2 C16/C10 fuel properties 
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Table 3 C16/C7 fuel properties 
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Table 4 Experimental conditions for photographing of 
cavitation behavior 
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Table 5 Experimental conditions for fuel reformulation 

Mole Fraction of 
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Pure Fuel
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30Bubbling Time**  tbub [min]

279, 293, 300, 308, 323Ambient Temperature  Tamb [K]
31 , 62 , 93, 124Probe Amplitude  prove [ m]

13Probe Diameter  dprobe [mm]
20Ultrasonic Frequency  f [kHz]
15Test Fuel Volume  Vfuel [cm3]
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Mole Fraction of 
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31 , 62 , 93, 124Probe Amplitude  prove [ m]

13Probe Diameter  dprobe [mm]
20Ultrasonic Frequency  f [kHz]
15Test Fuel Volume  Vfuel [cm3]

0.05 , 0.1 , 0.15 
0.2 , 0.4

C10H22 ,C12H26, C13H28 , C16H34

Test Fuel

* at 298K, 0.1MPa ** 100ml/min, at 293K, 0.1MPa* at 298K, 0.1MPa ** 100ml/min, at 293K, 0.1MPa
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Fig. 4 Schematic diagram of transmitted light method for 
observation of cavitation behavior 
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Fig. 16 Relation of ultrasonic intensity to decomposition 
rate of pure fuel 
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Fig. 22 Comparison of C16/C10 with pure fuel for 
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