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Aqueous Urea Wash Solutions for Oil Adhesion Reduction on Copper Nanoparticles. Oil droplets
remaining on the surface of metal particles is one of the major causes of failure to efficiently process

ultra-fine copper powders for electronics fabrication. Herein, we propose an aqueous urea wash
solution, which rapidly enhances the dispersibility of copper nanoparticles (Cu-NP) in oil, and the

adherence of the Cu-NP in the oil droplets to the surface of the Cu-NP was mitigated. Based on these
results, in this study, we prepared a urea-lauric acid-coated Cu-NP with a narrow particle size

distribution, and investigated the urea wash process. The addition of a urea solution to oil induces
osmotic pressure inside the oil droplets, which facilitates the dispersal of oil droplets. However, the
urea solution is consumed during the dispersal of the oil droplets, resulting in a lower concentration

of the urea solution in the oil phase. To reduce the decrease in the urea concentration, we added
additional urea solution in the form of urea microparticles (PM). Moreover, we propose that the

drastic reduction in the adherence of the Cu-NP in the oil droplets was caused by the adsorption of
the Cu-NP in the oil droplets. Therefore, we further confirmed that urea solution is effectively

adsorbed by the Cu-NP surface using inductively coupled plasma mass spectrometry (ICP-MS). To
confirm the effect of the urea wash on oil-Cu-NP adhesion, the roughness of the Cu-NP surface in the

oil droplets was investigated using atomic force microscopy (AFM). The obtained results indicated
that the urea wash can effectively mitigate the oil-Cu-NP adhesion.. Ed., Springer-Verlag, Berlin,
1989. M. Sanz, Symmetry breaking in nonlinear partial differential equations. Lecture Notes in

Mathematics **1689**, Springer-Verlag, Berlin, 1998. J. Smoller, *Shock waves and reaction-diffusion
equations*, Springer-Verlag, New York, 1994. N. Tanaka, The initial value problem for the Korteweg-

de Vries equation II. On the existence of local solutions, *J. Fac. Sci. Univ. Tokyo, Sect. IA* **23**
(1977), 667–687.
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