
 

Bottom-Up Preparation of O/W Nanoemulsions Using Supercritical Water 
S. DEGUCHI, N. IFUKU, K. KINOSHITA (JAMSTEC, shigeru.deguchi@jamstec.go.jp) 
Water at high temperatures and high pressures near the gas/liquid critical point (Tc = 374ºC, Pc = 22.1 MPa) 
freely mixes with various oils. We found that nano-sized oil droplets were formed in a bottom-up manner by 
phase separation of homogeneous solutions of oil in supercritical water. Dodecane and water were mixed at high 
temperature and high pressure. The solution was then mixed with water containing a nonionic surfactant (Brij 
97) and quenched to room temperature, during which phase separation was induced and dodecane droplets were 
formed in a bottom-up manner. At the optimal experimental condition, a highly translucent oil-in-water 
nanoemulsion containing ultrafine dodecane droplets whose diameter was 61 nm by dynamic light scattering was 
obtained in 10 seconds. 
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Fig. 1. Size distribution of droplets 
of dodecane in water obtained by 
MAGIQ. 


