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INVERSE PICKERING EMULSION STABILIZED BY EXFOLIATED HEXAGONAL-
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Pickering emulsions or solid-stabilized emulsions were defined at the beginning of the 20th 
century in pioneering works of Ramsden[1] and Pickering.[2] They are described as colloidal 
suspensions stabilized by solid nanoparticles instead of organic surfactants, which localize at the 
interface between two phases. In the last years, many researchers have paid attention to the 
ability of two-dimensional (2D) materials to promote the formation of special classes of Pickering 
emulsions.[3] We focus our attention in exfoliated boron nitride due to its high surface area and its 
planar structures.[4] BN monolayer has demonstrated outstanding properties such as 
biocompatibility, high temperature stability, enhanced oxidation resistance, a large band gap, 
high hardness, high corrosion resistance, and large thermal conductivity. 
 
In this study, we reported for the first time a simple method to prepare inverse Pickering 
emulsions using non-modified exfoliated hexagonal boron nitride (h-BN) as stabilizer agent. 
Ethyl benzoate was ascribed as the oil phase, because this aromatic organic solvent is almost 
completely insoluble in water and has been already successfully used for preparing Pickering 
emulsion with graphene oxide.[5] The stability and type of h-BN Pickering emulsions formulated 
with different BN concentrations and by varying oil/water (o/w) ratios are studied and discussed. 
Besides, the BN nanosheets are characterized by AFM and SAXS and the characteristics of 
emulsions are discussed using a multiscale approach. First the emulsion structure is analyzed 
microscopically through optical and epifluorescence microscopy, and macroscopically by the 
study of the rheological behaviors. The average droplet size decreases with h-BN concentration 
whereas the emulsions achieve good stability at high BN concentrations and high o/w ratios. In 
all formulations, the emulsions are water-in-oil (W/O) type due mainly to the hydrophobicity of h-
BN. The Pickering emulsion formulated with 2 % of BN is the most interesting due to its high 
long-term stability and its high viscosity. This research paves the way for the fabrication of boron 
nitride-based functional materials with novel nanostructures and microstructures using Pickering 
emulsions as soft template. 
 
[1] W. Ramsden (1903), Separation of solids in the surface layers of solutions and suspensions 
(Observations on Surface-Membranes, Bubbles, Emulsions, and Mechanical Coagulation). – Preliminary 
Account. Proceedings of the royal Society of London, 72, 156. 
[2] S. U. Pickering (1907). Emulsions. Journal of the Chemical Society, Transactions, 91, 2001. 
[3] M. A. Creighton, Y. Ohata, J. Miyawaki, A. Bose, R. H. Hurt (2014). Two-dimensional materials as 
emulsion stabilizers: interfacial thermodynamics and molecular barrier properties. Langmuir, 30, 3687 
[4] D. Golberg, Y. Bando, Y. Huang, T. Terao, M. Mitome, C. Tang, C. Zhi (2010). Boron Nitride 
Nanotubes and Nanosheets. ACS nano, 4, 2979. 
[5] Y. He, F. Wu, X. Sun, R. Li, Y. Guo, C. Li, L. Zhang, F. Xing, W. Wang, J. Gao (2013). Factors that 
affect Pickering emulsions stabilized by graphene oxide. ACS applied materials & interfaces, 5, 4843. 
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