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B Number concentration (NC) of nanoparticles (NPs)
- important in nano-related industry as an index for the quality and efficacy of products
- For the assessment of the influence of the nanomaterials in the environment, thereis a
increasing demand for the robust NC measurement.

B How to achieve reliable NC measurements by EMs?

Electron microscopies (EMs) are not commonly Sample prep. by dropcast with micro pipette
used for the NC measurements, although NG s 25 —
EMs have high resolution enough to visualize NPs B

- Specimen preparation is the key:
Simple drop cast method places NPs over a large
area on a substrate and often causes hindrance to
EM observation such as “coffee ring” effect. I\;F;Zasc,f,trtf,ﬁ?nz\t/ee": li;?ee Serious overlapping

This paper presents NC measurement by SEM and gravimetry
introducing microdispenser technique to the sample preparation

B Particle number counting via SEM B SEM observation

B Approach Combination of SEM and gravimetry via microdispenser

U SEM observation: L J Gravimetry: Number concentration
o NumberofNPs Weight of of Au NP suspension (g")
0 in one droplet one droplet (g)
B Experimental setup Au NP suspension
. Water suspension of colloidal spherical Au NPs
SEM sample prep.  Gravimetry Diameter: ~30 nm
Dispenser head - Reservoir 1
Ed ' bortle Sample prep. and gravimetry
Camera =l < | Microdispenser: 1JK-200H & IJHB-30 (Microjet)
V. Sisub. : A — Analytical balance: ME215S (sartorius)
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O |xY-stage SEM observation
0.00298
— SEM: JSM-7100F TTL (JEOL)
Balance table : ,
V,.: T0kV, | : ~200pA
XY-stage Detector: ET-SE detector
controller
Computer Image size: 5120 px x 3840 px (3.9 nm/px)
Head controller Particle analysis: Image Pro Premier v9.2

B Image analysis: Position of the detected Au NPs

*Yellow dots are larger than Au NPs to emphasize the position
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B Gravimetry

B Weight variation during continuous ejection at =540 Hz
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by droplet ejection The weight of one shot ejection, M (g)

Bl Number concentration and uncertainty evaluation
B Mean values of measurements

Measurand Unit Mean value
Particle number in one shot N, - 4.64x10°
Weight of one shot ejection M g 2.53x10°%
Number concentration C g’

NP

B Uncertainty budget
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by evaporation M = b / f :
- .. Standard  Relative
o 0o e e e ™ Component Unit - hcertainty uncertainty
, , _ NP counting
M The slopes b, and bevalo for 10 trials B The wight of the pair of droplets, M U,,_: NP number in one shot ) 304 0.66%
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Bl We have developed new method to evaluate NC in NP suspension by combining SEM and gravimetry.
B Sample preparation with microdispenser allows us to confine the NPs in a small area without splashing and to identify all particles in a droplet.
B Our simple method gave a precise measurement of the NC of Au NPs with a relative expanded uncertainty of <4% (k = 2), which is as small as

or smaller than that of sp-ICP-MS and SAXS [2, 3].
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