
 
APPLICATION NOTE 

260616_AN_How_does_picoG-lite_work.pdf  Page 1/3  

femtoG AG | Winterthurerstrasse 292 | 8057 Zürich info@femtoG.com www.femtoG.com 

 

 

How does picoG work?  

Analyzing Spheroidized Graphite 
 
The picoG-lite powder analyzer is a new instrument for precise particle characterization. 
Unlike other instruments, picoG-lite does not measure a diameter, but the mass of the single 
particles. Since real-world particles are rarely spherical, this approach enables an unbiased 
and precise determination of the particle’s size.  
 

Measurement concept 
picoG-lite relies on single-particle detection by acoustic impaction (Figure 1) [1]. The analysis 
starts by dispersing a powder in air, which is necessary to separate and deagglomerate 
particles. The aerosolized particles are channeled through a narrow nozzle where they are 
accelerated and focused into a narrow particle beam. The particles impact and bounce off a 
membrane-like piezo transducer. The particle impaction results in an oscillation of the piezo 
transducer and thereby generates a voltage that is proportional to the transmitted impulse. 
Since the particle velocity is set in the acceleration nozzle, here 23 m/s, the mass of every 
single particle can be determined in picograms (pg; 10-12 g).  

 

The current instrument version allows the characterization of particles of all shapes and 
compositions within the range of 10 to 100.000 picogram, which is roughly equal to 3 to 
50 µm depending on the particle density. A typical analysis takes 2-4 minutes during which 
up to 100.000 single particles are recorded, providing excellent statistical data.  
For lighter/smaller particles or samples with a broad size distribution, we recommend 
combining picoG-lite with the PowMaster system. [2] 
 

Figure 1: Schematic of operation principle of picoG-lite 
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Instrument prototype 
The instrument exists in the prototype stage, and the final product is in development. The 
schematic and the picture show features that are currently being tested and will be part of 
later instrument versions. This includes an optical particle detection unit to measure the 
particle size and piezo-transducers, a clear housing to inspect the instrument and a piezo 
transducer that can be mounted at different angles. 
 

 
Figure 2: Close-up of the measurement cell as installed in a prototype with clear housing 

 
 

Analysis of Spheroidized Graphite 
For use in battery anodes, graphite flakes undergo spheroidization, which improves their 
lithium storage capacity. Despite its name, the particles aren’t perfect spheres, but rather 
thick platelets with rounded edges (SEM image, Figure 4). This opens the question if the true 
particle size can be described with a single diameter. The same particles were analyzed with 
picoG-lite, and a median particle mass (m50) of 431 pg was found (Figure 3). The unit 
picogram is rarely used; for a better understanding, one can calculate a median equivalent 
diameter (d50) of 10.4 µm. Here, we assume that the density of a single particle is equal to 
the bulk density of 0.73 g/cm³, which is below the material density of 2.26 g/cm³ due to the 
particle's porosity and shape. The picoG full version will contain a separate particle detection 
module to simultaneously measure the diameter and density. 
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The measurement concept relies on counting single particles. It is therefore possible to 
integrate the number-weighted distribution of the particle mass and to determine that  
one gram of spheroidized graphite contains 2.03⸱109 particles. This particle number per 
gram powder, or the particle concentration in a powder, is a valuable parameter for e.g. 
optimizing milling and granulation processes.   
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How to purchase picoG-lite? 
picoG-lite is currently in development and can be 
preordered. 

• Are you planning to monitor powder quality 
online?  

• Do your particle size analysis results differ 
from instrument to instrument? 

• Is a laser particle sizer too expensive? 
• Do you plan to operate multiple production 

lines across multiple locations?    
If you answered “yes” to one or more questions, 
then picoG-lite is the right choice for you. 
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Figure 4: SEM image of a spheroidized graphite Figure 3: Number-weighted distribution of the particle mass 
measured with picoG-lite 

https://femtog.com/assets/femtoG_AN_How_does_the_PowMaster_work.pdf
https://www.femtog.com/

