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Johannsmann model to calculate the adsorbed mass 

In the Johannsmann model, the shift in QCM frequency (f) is related to the complex shear 

compliance of the thin film (Ĵ()) by Eq. 1:1 
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where 𝑍𝑞 = √𝜌𝑞𝜇𝑞 = 8.8 ∗ 10−6𝑘𝑔 ∗ 𝑚−2𝑠−1 is the bulk acoustic impedance of crystalline AT-

cut quartz, 𝜔 = 2𝜋𝑓  and f  is the resonance frequency of the crystal;  is the density of the fluid; 

q is the specific density of the quartz, µq is the elastic shear modulus of quartz and d is the 

thickness of the film. 



Equation A can be rearranged by using the equivalent mass m* (Eq. 2), which can be used to 

calculate the true adsorbed mass under the assumption that Ĵ () is independent of 2 resulting in 

equation 3: 
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From equation 3 the true mass can be calculated from a plot of m* againts f2 to give mo as the 

intercept. 

 

  



Contact angle images of nonwoven surfaces 

 



 



 

Figure SI-1. Contact angle images for the PP substrates after different treatments studied. 
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