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Application of Scanning Transmission X-ray Microscope for Some Observation of
Organic Complexes
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ABSTRACT

Transmission electron microscopy (TEM) has been used to study the dispersion of components in a
variety of toner particles, but TEM imaging could not easily distinguish various kinds of materials in some
toner particles. Scanning Transmission X—ray Microscopy (STXM) is the observation technique identifying
organic compound by carbon 1s Near Edge X-ray Absorption Fine Structure (NEXAFS) specify chemical
structure that organic compounds have. The light source of STXM requires the intense and continuous
X-ray caused by Synchrotron radiation. The observation of toner particle and organic complex were
carried out by a STXM at the Advanced Light Source (ALS) in the U.S. Though the spatial distribution of
either wax or carbon black in the binder resin of toner particle was separately observed by Transmission
Electron Microscope (TEM), STXM provides simultaneous observation of them. Furthermore STXM also
provides that it is possible to distinguish chemical components that have very similar NEXAFS. These
results demonstrate the high capability of STXM to investigate the dispersion constituted of organic

compounds for developing new organic devices and new well-controlled toner particles
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Fig.1 TEM image of unstained pulverized toner.
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Fig.2 TEM image of pulverized toner stained with RuO,
vapor.
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Fig.3 Schematic potential of diatomic molecules and 1s
NEXAFS spectra.
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Fig.,5b Schematic image of stack and spectra.
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Fig.4 Schematic image of STXM optics.
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Fig.6 Reference C 1s spectra of wax, toner binder resin
and carbon black placed on an absolute liner
absorbance scale.
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Fig.7 STXM transmission image at 285eV of a section of a
whole toner particle.
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Fig.8 Chemical component map of part of indicated by
dotted line in Fig.7.
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Fig.9 Reference C 1s spectra of polyester A and B.
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Green=Polyester A , Blue=Polyester B

Fig.10 Chemical component map of polyester A and B.
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Fig.11 Spectra extracted from the image sequence ‘stack’

at high value pixels of the chemical component map
of polyester A and B.
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Fig.12 Optical density images at 284eV and 340eV, the
ratio image (284eV/340eV).
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Fig.13 Spectra measured from the bright area and the dark
area of the ratio image.
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Fig.14 Comparison of a chemical component map with a
TEM image.
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