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TG 109 „Density“ including “true density” and “effective density” (or agglomerate density), EPFL 
The following SOP describes the experimental set-up and sample preparation for the determination of  the 
density of nanoparticles following the OECD TG 109 using He-pycnometrie. 

Protocol for true density measurements with a He-Pycnometer 
A. Method Version November 26th 2015 / Dr.Aurélie Walter 

This method measures the volume of gas (helium) displaced by a known mass of powder, and gives the 
true density of the material. The sample must be completely dried.  

 
B. Equipment:  

Instrument: Micrometrics Acoupyc 1330 
Analytical balance (accuracy 0.1 mg)  
Spatula for powder 
Calibrated aluminium cylinder (volumes between 1–7 cm3) 
 

C. Protocol  

Determination of the calibration volume: 

- The sample should be dried at 60 °C overnight (around 15 h) before the measurement. 
- Weigh the empty cell using the analytical balance and record the result (Wc). 
- With the spatula, add a sufficient amount of powder into the cell (1–5 g) and record the result 

(Wt). 
- The mass of the powder (Wp) is calculated using Wp = Wt − Wc. 
- Put the cell with the powder in the instrument and run the measurement. 
- Repeat the measurement ten times. 
- From the measurement, determine the mean volume of the powder present in the measurement 

cell (Vp). 
 

Instrument calibration  

- Weigh the mass of the empty cell using the analytical balance and record the result (Wc). 
- Instead of powder, place an aluminium cylinder with a volume close to Vp in the measurement 

cell. 
- Run the calibration process. 
 
Density measurement 

- Once the calibration is complete, weigh the mass of the empty cell using the analytical balance 
and record the result (Wc). 

- With the spatula, add a sufficient amount of powder into the cell (1–5 g) and record the result 
(Wt). 

- The mass of the powder (Wp) is calculated from Wp = Wt − Wc. 
- Put the cell with the powder in the instrument and run the measurement. 
- Repeat the measurement ten times. 
- Repeat the entire measurement procedure 2 more times to obtain 3 independent 

measurements of 10 runs.  
-  
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