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Measuring the mass and density of spray-dried particles

Online analysis of spray dried particles



Experimental setup
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Ideal sampling location, but requires a 
dedicated probe 

Collaboration with Dr. Sarah Wenderoth, Fraunhofer ISC Würzburg

Büchi S300 Spray dryer

Easy to access, but prone to sampling bias

Continous extraction of sample
PowMaster - System
1 L/min aerosol flow
12 minutes for measurement

Product
Silica spheres 10 nm and  95 nm
Variation of gas flow, 



Sample A – good quality
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• No fine particles and no damaged spheres
• Dense (porous?) shells – due to 10 nm primary particles



Sample B – poor quality
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• Visible amount of fine particles and broken spheres
• Porous hollow shells – due to 65 nm primary particles



An analytical challenge
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How many of those fine and 
shattered particles are there? 

How hollow are the hollow
spheres?



Centrifugal Particle Mass Analyzer

Centrifugal force vs
electrostatic force

Particle mobility size analyzer

Electrical force vs
drag force5
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Effective density: A proxy for structure
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Particle mass / femtogram (10-15 g)
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Online particle
characterisation
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Sample A – good quality

Sample B – poor quality



Online particle
characterisation
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Product
properties Sample A Sample B 

mass m50 2120 fg 1020 fg

diameter d50 1360 nm 1220 nm

packing density
ρeff,50

1.60 g/cm³ 1.08 g/cm³

Material density silica: 2.2 g/cm³

Porosity 27 % 51 %

Particles per gram 3.6⸱1011 g-1 7.5⸱1011 g-1



Online particle
characterisation
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Product quality Sample A Sample B 

Fine content 10 % 33%

Peak --- 1.7 fg

Sample B / 65 nm → 0.34 fg
~ 5 PPs per aggregate



Summary
• Feedback on product properties in 12 min
• Waiting 2 days for SEM analysis
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Sample A – good quality Sample B – poor quality

Porosity of hollow spheres 27 % 51 %

Nature of fines Small/shattered spheres aggregated primary particles

Fine particle content 10 % 33 %



Two instruments for the full range
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Dr. Jörg Wieder Dr. Franz Friebel
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How about your powders?
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Detection of individual 
particles

Fast & real-time 
measurements

Multiparameter 
quantification

No assumptions 
needed

Multi-component 
systems with ease

Strong counting 
statistics
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