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The most recent method for assessing the performance of 

air filters for general ventilation (ISO 16890) uses two 

types of synthetic test aerosols: a liquid one made of 

diethylhexyl sebacate (DEHS) particles and a solid one 

formed by potassium chloride (KCl) crystals.  

The generation of these synthetic aerosols is 

carried out using different methods which cause their 

particle charge distributions to be different.  

The solid aerosol is generated using a KCl aqueous 

solution. The solution is atomized, and the resulting 

droplets dried by means of hot dry air. The KCl particles 

obtained in this way are highly electrically charged, and 

their electric charge distribution is different from the 

Boltzmann distribution. The charge distribution of the 

aerosol challenging the test filter influences the efficiency 

for each particle size measured. For this reason, ISO 

16890 prescribes the use of a neutralizer to bring the 

charge distribution of the synthetic aerosol to the 

Boltzmann one. The neutralization process involves 

exposing the test filter to vapors of isopropyl alcohol 

(IPA) for 24 hours. In this way, the fractional efficiency 

is determined in a repeatable and reproducible way.  

The DEHS aerosol is generated using a Laskin 

nozzle. The liquid particles obtained in this way have 

almost no electric charges on them, but the particle charge 

distribution is different from the Boltzmann one. 

The fibrous media used to manufacture general 

ventilation filters may or may not possess electrostatic 

charges on their fibers. In case the filter medium is 

charged, the different electric charge distribution of the 

synthetic aerosols produces different results, as shown in 

Figure 1. In addition, when the filter medium is charged 

the fractional efficiency measured with the KCl aerosol is 

higher than the one measured with the DEHS aerosol. The 

smaller the particle size, the larger the difference between 

the data provided by the two test aerosols. This behavior 

agrees with filtration theory, because particles with 

diameters below 1000 nm are more strongly affected by 

electric forces than larger particles. 

On the other hand, a filter made with fibrous media 

without electrostatic charges on it does not show any 

significant difference between the fractional efficiency 

curves obtained with KCl and DEHS aerosols, as shown 

in Figure 2.  

The two filters were exposed to IPA vapor for 24 

hours per the ISO 16890 procedure to remove the 

electrostatic charges on the fibers. Figure 1 and Figure 2 

show the fractional efficiency curves obtained with both 

aerosols. The efficiency values decreased in both cases as 

expected, but it is important to note that the two synthetic 

aerosols can provide similar data only in case the filter 

media is discharged or was never intentionally charged. 

 
Figure 1. Fractional efficiency of a pocket filter made up 

of charged fibrous material tested at 3400 m3/h.  

 
Figure 2. Fractional efficiency of compact filter made up 

of non-charged fibrous material tested at 3400 m3/h. 

This finding is of practical interest. In fact, ISO 

16890 adopts DEHS as the reference aerosol between 0.3 

and 1 µm, while KCl is the reference aerosol between 1 

and 10 µm, to show the effects of aerosol adhesion. DEHS 

and KCl may be used along the whole size range of the 

test method (0.3-10 µm) if the laboratory demonstrates on 

a reference test filter that the fractional efficiency values 

measured with both aerosols do not differ by more than 

two percentage points. Therefore, if this requirement were 

verified on a reference test filter without electrostatic 

charge, then KCl would be used to measure the efficiency 

of a filter with electrostatic charge, inconsistent data 

would be obtained in the determination of the fractional 

efficiency for the smallest particle size ranges. 

Laboratories using DEHS between 0.3 and 1 µm and 

laboratories using KCl in the same size range would then 

obtain different data. However, they could both claim that 

the results are valid according to ISO 16890. 
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