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Development of FIB-TOF-SIMS Apparatus to Evaluate Suspended Particulate Matters
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Abstract

FIB-TOF-SIMS apparatus to evaluate a suspended particulate matter has been developed at
JST Development of System and Technology for Advanced Measurement and Analysis “Apparatus
for evaluating formation and dispersion history of single particle by focused ion beam and laser
ionization techniques”. A lateral revolution for scanning ion microscope observation is achieved
about 10nm, and one for SIMS imaging is about 40nm. This technique is applied to evaluate the
chemical states of boron whose leaching is strictly controlled by the regulation from the coal fly
ashes, which have different elution characteristics. Boron exists at the top surfaces of fly ash par-
ticles which have higher leaching characteristic, and concentrates in the inner part of CaO-MgO
particle, especially CaO, which have lower leaching characteristics. This technique can become
very useful analytical technique for development of environmentally-friendly steel making process

for sustainable development.
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Photograph of FIB-EB-TOF-SIMS apparatus
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Schematic diagram of FIB-EB-TOF-SIMS apparatus
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SEM image of standard micro-particles with 0.5 mm in diam-
eter taken by electron beam and FIB
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Observation procedure of specific area by both electron beam and FIB
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Analytical procedure of surface and inner part of a particle
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B, Al and Ca SIMS images of coal fly ash A (A) and coal fly ash B (B)
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Cross sectional elemental SIMS images and SIM (Scanning lon Microscope) image in coal fly ash B
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