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Measurement Standards for Nanoparticles
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Since 2001, most industrially developed countries started researches in nanotechnology. The
National Science Council (NSC) of Taiwan created a National Technology Program for Nanoscience
and Nanotechnology, which was given the highest priority supports from all ministries with budgets
dedicated to nanotechnology R&D. The total budget for the first phase was around US$600 million
spread from 2003 to 2008. The Center for Measurement Standards of Industrial Technology Research
Institute developesd the Nanometrology program, containing Nanometer Scale Metrology, Mechanical
properties Metrology and Microflow Metrology, supported by The Bureau of Standard, Metrology and
Inspection (BSMI). This paper describes measurement techniques and traceability for nanoparticles
including Dynamic Light Scattering (DLS), Differential Mobility Analysis (DMA), Electro-gravitational
Aerosol Balance (EAB), Metrological Scanning Electron Microscope and Certificated Reference

Material (CRM) of Polystyrene spheres.
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1R 1nm 10 100 = Nanometer scale Partlcles )
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Optlcal Centrlfugal Sedimentation (0.01 prh ~ 30 um)
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Metrology
Institutes

Calibration Techniques — Traceable Sensors
(e.g. EAB, TDMA, TDLS)

__ Uncertainty
= 5 Evaluation
Certified Reference Materials

(e.g. Polystyrene Latex]
(o9 Falyety ) __ Calibration with
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Industrial Measurement Methods

Applications (e.g. SPM, TEM, SEM, DMA, DLS)

__ Measurement

= T Results
Nanoparticle Size
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CMS Number | Nominal Diameter | Mean Diameter | Coefficient of Variation(CV) Solid Content Vial Volume
CMS-PS-100 100 nm 109 nm 4.9 % 1% 10 mL
CMS-PS-200 200 nm 181 nm 1.6 % 1% 10 mL
CMS-PS-250 250 nm 237 nm 2.4 % 1% 10 mL
CMS-PS-300 300 nm 285 nm 1.8 % 1% 10 mL
CMS-PS-450 450 nm 457 nm 2.6 % 1% 10 mL
CMS-PS-500 500 nm 532 nm 23 % 1% 10 mL
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