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Development of a system for separation and size analysis of few-layered
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Abstract: Black phosphorus is the most thermodynamically stable phosphorus elementary
substance, and the two-dimensional material obtained from its exfoliation, the few-layered black
phosphorus, is a kind of high-performance semiconductor material. Few-layered black phosphorus
is easily degraded to various phosphates in the real environment, which greatly limits its practical
application. In this study, we utilized a hollow fiber flow field flow fractionation coupled with an
inductively coupled plasma mass spectrometry to carry out accurate separation and size analysis of
few-layered black phosphorus and ionic phosphorus. The coupled system has a mild separation
condition, fast analysis speed and accurate quantitative results, which helps detect the chemical
degradation process of few-layered black phosphorus in real time under complex environmental
conditions, and thus provides an important basis for the scientific evaluation of the application
performance of few-layered black phosphorus in real environments.
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