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Abstract

X-ray photoelectron spectroscopy (XPS) is an X-ray as a source of detection,
detecting the excitation of photoelectron with elemental characteristics and low
kinetic energy, and the obtained electron energy spectrum is used to study the surface
composition and structure of the sample. Because it can represent the composition of
the material, the chemical state of each component, but also the relative content of
each chemical state, it is also known as the Chemical analysis of electronic energy
spectroscopy (ESCA).

This paper introduces the basic knowledge of XPS, including principle,
instrument device, use, qualitative analysis, quantitative analysis and brief
introduction of spectral diagram. XPS is a typical surface analysis technique because,
although X-rays penetrate deep samples, only photoelectron emitted from a thin layer
near the surface of the sample can escape and do not destroy the surface of the
sample, which makes XPS often used for material analysis. The general detection
limit is 0.1at%, and the detection depth of the sample (d) is determined by the escape
depth of the electron (A, affected by factors such as x-ray wavelength and sample
status), usually with a sampling depth of d=3\. For metals,Ais 0.5~3 nm; inorganic

non-metallic materials are 2~4 nm; organic matter and polymers are 4~10 nm[1].
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