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Exploging the Nature and Origin of Long-range Force between Solvophobic Surfaces in
Liquids
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The interaction forces between hydrophobic surfaces in solutions were measured
using atomic force microscopy (AFM) to explore the origin of hydrophobic force, a long-range force acting
between hydrophobic surfaces in water. In the obtained force curves between the surfaces without
nanobubbles, which had been considered the main origin of the force thus far, an attractive force was
found from a distance of 10-20 nm. This force is longer-ranged than typical van der Waals attractions,
showing that there still is an additional force between hydrophobic surfaces even without nanoubbules. We
also conducted the force measurements between the fluorinated silica surfaces in formamide and found an
attractive force that is stronger than the van der Waals attraction. This result confirms that the
* solvophobic attraction’ , which is very similar to the hydrophobic attraction, exists in some organic
solvents. We suggested a few different origins of the forces depending on the conditions.
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