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GGoal::

This procedure aims to analyse the 2D properties of the particles on EM micrographs. To be suitable for quantitative 
characterisation, the images should have a homogeneous background and the particles should be clearly 
distinguishable from the background. 

 

FField of application::   
This method allows characterising NM on EM-micrographs using image analysis software. 

The NM can be metallic consisting for example of Ag or Au, an oxide including SiO2 ,TiO2 ,Fe2O3, Fe3O4 ,and 
other. 
Imaging can be performed as described in SOP/NANoREG/D2.10/TEMIma, or by other imaging methods  
The NM can be monodisperse or polydisperse. 
Freeware and/or commercial image analysis softwares (iTEM, ImageJ, Fiji, Visilog, Digital micrograph,…) can 
be used. 
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11 Goal 
This procedure aims to analyse the 2D properties of the particles on EM micrographs. To be suitable for quantitative 
characterisation, the images should have a homogeneous background and the particles should be clearly distinguishable 
from the background.

2 Domain of application 
This method allows characterising NM on EM-micrographs using image analysis software. 

The NM can be metallic consisting for example of Ag or Au, an oxide including SiO2 ,TiO2 ,Fe2O3, Fe3O4 ,and 
other. 
The NM can be monodisperse or polydisperse. 
Freeware and/or commercial image analysis softwares can be applied. 

3 Definition, abbreviations, references and norms 
Pixel size: the size of one pixel in an EM image (in nm). 

Size: Any dimensional size measure (ECD, Feret, Diameter, …) 

Minimal size in one dimension: The minimal size in one dimension of a particle, generally the Feret min, width 
(filamentous particles) or Maximal inscribed circular diameter is used. 

Particle: minute piece of matter with defined physical boundaries [ISO 14644-6:2007, definition 2.102] 

Aggregate: 

 

Agglomerate: 

 

TEM: Transmission electron microscopy 

NM: Nanomaterial 

4 Principle of the method 
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55 Equipment 
Image analysis software: following freeware and/or commercial image analysis softwares iTEM, ImageJ, Fiji, Visilog, 
Digital micrograph can be applied. 
Database software to store the images together with the image analysis characteristics. 

6 Instruction 

6.1 Image Storage 

6.2 Image preparation 

Comment 2

6.4 Select the particle measurements 
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66.5 Image processing 

Comment 3

6.6 Data storage 
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77 Specific safety measures 

8 Comments 
Comment 1 

Heterogeneous image illumination resulting in a gradient of the grey values in background of the TEM 
micrographs should be avoided by saturation and perfect alignment of the TEM filament and by sufficient 
broadening of the beam. 
Particles with a high contrast between particle and background generally do not need adjustment of the grey 
values. 
When a rough boundary is observed while thresholding in low contrast materials, an N*N filter might be 
appropriate. 

Comment 2 

This generally does not work for grids that do not have a uniform background (like holey grids). For these special cases 
“Magic wand” or local thresholding can be applied. 

Comment 3 
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