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Charge effect of high resolution imaging of
nano-powders and its countermeasures

SUN Qian', GAO Shang®, HUANG Mengshi**, MA Qing®, GUAN Kang', PENG Cheng'

(1. School of Materials Science and Engineering, South China University of Technology, Guangzhou 510640, China; 2a. School of Materials
Science and Technology; 2b. Education Center of Experiments and Innovations, Harbin Institute of Technology, Shenzhen 518055, China)

Abstract: In order to cope with the charge effect of nano-powders in scanning electron microscopy, the mechanism of charge
effect was analyzed. The relationship between the sample and the incident electron beam response was derived to reveal the
relationship between the accumulated effective charge density on the sample surface and the current, scanning time per frame,
magnification and total electron production. After the charge field reached a steady state, the expression of the relationship
between the accumulated surface potential and beam current, amplification, resistivity and total electron production was
established. The advantages and disadvantages of various measures to alleviate or eliminate the charge effect were analyzed, the
low voltage and high resolution imaging ability of modern field emission scanning electron microscopy was revealed and the optimal
imaging strategy of field emission scanning electron microscopy was explored. The results show that the relationship expression
can be used to guide the electron microscope parameter setting or detector selection to overcome the charge phenomenon. Plating
conductive film on the surface of nano-powder can eliminate the charge effect, but it will affect the observation of the real mor-
phology of nano-powder. Modern field emission scanning electron microscopy can realize low voltage and high resolution imaging,
which can overcome the influence of coating on the morphology of powder.
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Fig.1 Distorted images of uncoated ceramic nano-powders
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Fig.2 Curve of surface effective charge density changing with time
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Fig.3 Curve of effective charge density decay with time
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Fig.4 Effect of Au coating on microstructure of nano barium sulfate powder
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Fig.5 Effect of Pt coating on microstructure of nano molybdenum disulfide powder
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Fig.6 SEM images of different nano-powders under low voltage conditions
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Fig.7 Effects of two modes on high resolution SEM images of quartz powder coatings
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