
�������� ��	
���
��

The electrical resistivity and relative permittivity of binary powder mixtures

Janne Peltonen, Matti Murtomaa, Kelly Robinson, Jarno Salonen

PII: S0032-5910(17)30866-5
DOI: doi:10.1016/j.powtec.2017.10.060
Reference: PTEC 12918

To appear in: Powder Technology

Received date: 25 April 2017
Revised date: 16 August 2017
Accepted date: 31 October 2017

Please cite this article as: Janne Peltonen, Matti Murtomaa, Kelly Robinson, Jarno
Salonen, The electrical resistivity and relative permittivity of binary powder mixtures,
Powder Technology (2017), doi:10.1016/j.powtec.2017.10.060

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.powtec.2017.10.060
https://doi.org/10.1016/j.powtec.2017.10.060


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

The electrical resistivity and relative permittivity of

binary powder mixtures
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Abstract

Effective electrical resistivities and static relative permittivities of binary

powder mixtures were measured and compared to theoretical equations given

by Generalized Mixture Rule (GMR). The measured values for mixtures were

influenced by the resistivity and permittivity of the pure component mate-

rials, the particle sizes and by the sticking between the different particles.

According to the Random Model (RM), the effective resistivity and rela-

tive permittivity of any randomly packed mixture material can be calculated

from the component resistivities and relative permittivities, respectively, and

their concentrations. It was shown that RM gave good predictions for both

quantities for powders if the particle sizes of the component materials were

almost the same. However, this was not the case when large NaCl particles

were mixed with fine sugar particles. When these mixtures were prepared,

finer, more numerous sugar particles coated the larger NaCl particles, and

the mixtures were not random but closer to the series configuration. Effect

of particle size was studied briefly by mixing very fine NaCl particles with
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