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Three-Dimensional Observation of Toner by Ultra-High Voltage Electron Microscope Tomography
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ABSTRACT

Toner contains multiple additives to perform various functions and is designed and manufactured by

arranging these additives to ensure that they perform its functions well. Therefore, to manufacture toner
according to its design, it is important to understand the actual shape of toner particles produced and
their internal structures. To examine their internal structures, toner particles of 4-6 um diameter were
analyzed by ultra-high voltage electron microscope (UHVEM) tomography. Tomographic analysis
provided a lot of information about the three-dimensional distribution of wax and pigments.
Furthermore, this method showed the presence of a charge control agent inside of the surface of the

toner particles.
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Fig. 1 Image of the toner with electron microscope.
(a) Surface SEM image of the toner.
(b) Cross section TEM image of the toner.
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Fig. 2 Outline diagram of electron tomography.
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Fig. 3 Relation between the sample thickness and the
transmission distance of electron beam.

Fig.4 XY section image made from 3D image of sliced
toner. Slice thickness is (a) 110 nm, (b) 150-160 nm,
(c) 180-200 nm, (d) 250 nm.
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Acceleration tube

Fig. 5 Ultra high voltage electron microscope (H-3000;
Osaka University).
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Fig. 6 TEM image of one toner particle. (a) Image of the
toner that was placed on a formvar film and then
applied with Os coating, (b) Cross-sectional
image of the 3D image obtained by electron
tomography.
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Fig. 7 Sample form of sliced toner.
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Fig. 8 Cross-sectional image obtained from the three-
dimensional image of toner. (Each sample
thickness is 1 pum and 2 pm.)
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Fig. 9 Cross sectional TEM image of the toner stained
with (a) OsOyq, (b) RuOs.
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Fig. 10 Cross-sectional image obtained from the 3D
image of toner subjected to different lengths of
exposure time.
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Fig. 11 Schematic diagram of toner cut into a series of
serial sections.
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Fig. 12 Cross-sectional image obtained from the 3D
image which combined with 3D data of toner cut
into 4 series of sections.
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View from B

Fig. 14 3D image of pigments, WAX and charge control
agents in one toner particle.
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