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This report summarizes the frontiers of measurement and analysis technologies related to particle size, which is a
fundamental and extremely important Physico-chemical property of fine particles, with a focus on compliance with
regulations in Europe, where leading technical standards are being introduced, as well as recent topics in standardization.
In the case of particle size measurement in air, the calibration of detectors, which is directly related to the regulations, and
in the case of particle size measurement in liquid, the number-based size distribution, which is the basis of the EC
definition of nanomaterials, were introduced, including attempts to obtain international equivalence by using various
measurement methods.
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Table 1 Requirements of particle detection efficiencies under European
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Figure 1 Requirements of particle detection efficiencies under
European vehicle emissions control (indicated by bands) and
typical detection efficiency curves of a CPC. Orange is for
SPN23, blue is for SPN10 (planned).
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Figure 2 Schematic representation of the CPC calibration setup.
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Figure 3 Electron micrographs of PSL reference particles.
a) d=70 nm, b) d=180 nm
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Figure 4 Particle size distributions of bimodal reference sample evaluated by DLS and LD.

DLS (Dynamic Light Scattering), LD (Laser Diffraction)
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Figure 5 Number based particle size distribution evaluated by PTA
method for a bimodal reference sample.
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AFM (Atomic Force Microscopy),

CLS(Centrifugal Liquid Sedimentation),
CPC(Condensation Particle Counter),

DMA (Differential Electrical Mobility Analyzer), DLS
(Dynamic Light Scattering),

ICP-MS (Inductively Coupled Plasma -
Spectrometry),

LD (Laser Diffraction),

PTA (Particle Tracking Analysis),
SAXS(Small-Angle X-ray Scattering),

Mass
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SEM (Scanning Electron Microscopy),
spICP-MS (Single Particle ICP-MS),

TEM (Transmission Electron Microscopy),

UV-Vis(Ultra Violet - Visible)
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b) Nanocellulose: Particle size distribution and correlation with AFM.
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