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• Packing density (wider distribution tends to give a higher density)
• Slurry viscosity
• Die filling/compression (fill speed)
• Green strength
• Extrusion performance (scratch in line from large particles)
• Defects in finished parts

Particle size distribution affects:
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Packing Density

Affects strength and defects of green and finished parts
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Die Filling
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SZ-100

LA-960V2

LA-350

ViewSizer 3000 PSA300, Eyecon2

Size range
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Laser diffraction

Investigate a particle with light 
and determine its size
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Measurement Workflow
Prepare the sample

Good sampling and dispersion a must!
May need to use surfactant or admixture
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Measurement Workflow

Prepare the system
• Align laser to maximize signal-to-noise
• Acquire blank/background to reduce noise
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Method Workflow
• Determine particle refractive index (RI)
• Choose diluent (water, surfactants, hexane, etc.)
• Sampler selection: sample volume
• Pump & stirrer settings
• Concentration
• Measurement duration
• Does the sample need ultrasound?

• Document size-time plot
• Disperse sample, but don’t break particles
• Check for reproducibility
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Accessories for wet analysis

Fraction Cell

Volume (mL) 5 – 15

Range (µm) 0.01 – 3000

Volume (mL) 35

Range (µm) 0.01 – 1,000

Mini flow

Volume (mL) 180 – 250

Range (µm) 0.01 – 3000

Flow Cell

Paste Cell

Volume (mL) ~0.3

Range (µm) 0.01 – ~500

HL Cell

Volume (mL) 0.5 – 2 mL

Range (µm) 0.01 – 500
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Standard circulation

Circulate dense 3 mm 

particles. 

Why? Because we 

can…

※Ceramic Zirconia

3mmΦ
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Imaging option

Integrated Module!



© 2020 HORIBA, Ltd. All rights reserved. 27

Imaging

Size Range: 9-1000 microns

Pixel Size: 0.73 microns
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Dry powder analysis

Pressure (MPa) 0 – 0.4

Ranger (µm) 0.1 – 5,000

Dry Unit

Powderjet Dry Powder Feeder
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Dry powder feeder

• Direct flow of

powder straight down 

• Adjustable air pressure for 

dispersion.

• No impact surfaces means 

good dispersion w/o 

comminution.

• Feedback control gives great 

reproducibility.

• As little as 5 mg of sample.



© 2020 HORIBA, Ltd. All rights reserved. 28© 2020 HORIBA, Ltd. All rights reserved. 28



© 2020 HORIBA, Ltd. All rights reserved. 29


	Slide Number 1
	How and Why to Analyze Ceramic Powder Particles
	Particle size distribution affects:
	Packing Density
	Die Filling
	Size range
	Laser diffraction
	Measurement Workflow
	Measurement Workflow
	Measurement Workflow
	Flexible Sample Handlers
	How much sample (wet)?
	How much sample (dry)?
	Method Workflow
	Instrument to instrument variation
	Instrument to instrument variation
	Diffraction Drawbacks
	Benefits
	Alumina
	LiCoO2
	Reproducibility
	Instrument to Instrument Agreement�
	Titanium Dioxide
	Surfactants
	Ultrasonic Dispersion
	Dispersion vs. Breakage
	Conclusions
	Slide Number 28
	Slide Number 29



