Large-scale deposition of self-assembled thin films from liquid phase exfoliated h-BN 
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Degradation processes, such as exposure to oxygen, humidity, temperature and ultraviolet (UV) illumination makes the intrinsic lifetime of the various optoelectronic devices, such as organic or 2D materials based solar cells, without encapsulation very short [1]. Hexagonal boron nitride (h-BN) is among the most interesting 2D materials, due to its exceptional properties as an inert passivation layer that can protect devices against environmental and chemical effects. A large area, high quality, inexpensive method for depositing thin h-BN has not been reported to date [2]. Here we demonstrate uniform large area h-BN thin films deposited from solution on solid substrates. h-BN was exfoliated from powder using liquid phase exfoliation (LPE) and deposited on a substrate using the Langmuir-Blodgett self-assembly technique (LBSA) [3]. The optical and structural properties of our thin films were characterized with UV-VIS spectrophotometry, Raman spectroscopy, X-ray photoelectron spectroscopy and optical and atomic force microscopy. Our fabrication method results in films with an optical band gap of 5.45 eV, high substrate coverage and an average thickness of 4 nm. The method features uniform deposition over large areas on any kind of solid substrate. Our inexpensive, facile, reproducible and reliable assembly method bridges the gap for use of h-BN as an ultrathin protective coating on various materials that are subjective to molecular degradation.
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