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The disciplines that require and apply  particle size  
determination and distribution 

Biochemistry, biotechnology 

Chemistry (Colloid Chemistry) 

Physics 

Geology 

Agriculture 



Aerodynamic methods 

Optical methods 

Electrical zone sensing method 

Sedimentation methods 

Electrical mobility and condensation method 

Methods of PSD analysis 



Sedimentation methods 

Particles > 0.1 μm 

Particles < 0.1 μm 

Torsion balance Andreasen pipette  

Sieves of different mesh 

Ultracentrifuge 

𝐺 = 𝑚𝑔  

𝐹𝐶 =
𝑚𝑣2

𝑅
 



Sieving and sedimentation 



Sieving for coarse particles 
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Torsion Balance 

𝑸 % = 𝒇(𝒕, 𝒅) 
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Andreasen pipette 

𝑸 % = 𝒇(𝒕, 𝒅) 
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Optical methods 



Ultramicroscope 

Electron microscopy 

Optical methods Nephelometry and turbidimetry 

Laser light scattering methods Rayleigh equation 



Particle size measurement at Malvern (scheme) 

1- laser 
2- cell 

3- detector 

4- attenuator (laser intensity reducer) 

5- correlator (signal processing board) 

6- computer 



Sample holders (cuvettes) 

Disposable cuvettes  

Non disposable 
cuvette 



Expression of results obtained  
by  

particle size determination 



𝑄(𝑔, 𝑘𝑔) = 𝑓(𝑑) 

𝑑𝑄

𝑑𝐷
 = 𝑓(𝑑𝑚𝑒𝑎𝑛) 

Integral PSD 

Differential PSD 

Distribution curves 
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𝐼 = 𝑓(𝑑) N = 𝑓(𝑑) 

Type of differential curves obtained by Malvern zeta-sizer 



𝑉 = 𝑓(𝑑) 

Type of differential curves obtained by zeta-sizer 



Example: DNA binding to magnetic nanoparticles 

Small particles 
(no visible change!) 

Bigger particles 
(visible change!) 



Summary 

The disciplines which need PSD 

Methods which analyse particle sizes 

Malvern zeta-sizer for particle size analysis 

Types of expression of PSD 

Examples of PSD obtained by Malvern zeta-sizer 
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Rayleigh scattering (for particles smaller than the light wavelenght) 

For particles smaller than the wavelength of light, Mie scattering (angular dependent on  
scattering intensity) reduces to Rayleigh scattering. 

Measurements rely  
on Rayleigh equation! 


