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Abstract— Powders and particulate solids are widely used in industry. When handled in 

air, their surfaces become triboelectrically charged and several other phenomena occur. For 

instance, in pneumatic transport lines and fluidized beds, particles become charged and ad-

here to the walls. If the particles are excessively charged, an electrostatic discharge will occur, 

which can cause fire and explosion hazards. Additionally, electrostatic forces can control the 

motion of charged particles; thus, many applications have been developed, e.g., electrostatic 

precipitation, particle separation, electrophotography, and dry powder coating [1, 2]. Moreo-

ver, the charge on particles can provide useful information regarding the state of various pro-

cesses, e.g., powder flow rate, concentration, and several others [3, 4]. To analyze particle 

charging, the measurement of electrostatic charge and the evaluation of electrostatic charac-

teristics are important; to improve existing processes and to develop new applications, it is 

necessary to obtain an in-depth understanding of these qualities based on theoretical analyses. 

In this review, the basic concepts and theories of charge transfer between solid surfaces are 

summarized and a model of particle charging caused by repeated impacts on a wall is formu-

lated [1–8]. On the basis of these concepts and the results of the formulation, novel methods 

for the control of particle tribocharging are presented [9–11]. In particular, a method using an 

applied electric field is expected to be applicable in industrial fields. 

 

REFERENCES 
[1] Matsusaka, S. and Masuda, H. (2003): Electrostatics of particles, Advanced Powder Technolo-

gy, 14, 143–166. 

[2] Matsusaka, S., Maruyama, H., Matsuyama, T. and Ghadiri, M. (2010): Triboelectric Charging 

of Powders: A review, Chemical Engineering Science, 65, 5781–5807. 

[3] Matsusaka, S. and Masuda, H. (2006): Simultaneous measurement of mass flow rate and 

charge-to-mass ratio of particles in gas–solids pipe flow, Chemical Engineering Science, 61, 2254–

2261. 

[4] Matsusaka, S., Fukuda, H., Sakura, Y., Masuda, H. and Ghadiri, M. (2008): Analysis of pulsat-

ing electric signals generated in gas–solids pipe flow, Chemical Engineering Science, 63, 1353–

1360. 

[5] Masuda, H., Matsusaka, S., Akiba, S. and Shimomura, H. (1998): Electrification of fine parti-

cles in gas–solids pipe flow, KONA Powder and Particle, 16, 216–222. 

[6] Matsusaka, S., Ghadiri, M. and Masuda, H. (2000): Electrification of an elastic sphere by re-

peated impacts on a metal plate, Journal of Physics D: Applied Physics, 33, 2311–2319. 

[7] Matsusaka, S., Umemoto, H., Nishitani, M. and Masuda, H. (2002): Electrostatic charge distri-

bution of particles in gas–solids pipe flow, Journal of Electrostatics, 55, 81–96. 



Proc. 2012 Joint Electrostatics Conference 2 

[8] Matsusaka, S., Oki, M. and Masuda, H. (2003): Bipolar charge distribution of a mixture of 

particles with different electrostatic characteristics in gas–solids pipe flow, Powder Technology, 

135/136, 150–155. 

[9] Matsusaka, S., Nishida, T., Gotoh, Y. and Masuda, H. (2003): Electrification of fine particles 

by impact on a polymer film target, Advanced Powder Technology, 14, 127–138. 

[10] Matsusaka, S., Oki, M. and Masuda, H. (2007): Control of electrostatic charge on particles by 

impact charging, Advanced Powder Technology, 18, 229–244. 

[11] Matsusaka, S. (2011): Control of particle tribocharging, KONA Powder and Particle Journal, 

29, 27–38. 

 

 


