
 

 
APPLICATION NOTE – TS-STAB-51 

Antifouling properties of polymeric 
membranes 

-Correlation between stability and enthalpy of 
mixing - 

 
Introduction 
Polymeric membranes are thin separating structures widely used in industry for 
wastewater treatments, CO2 filtration during combustion processes or even as a 
battery separator. They can be easily produced at a low energy cost and without 
any use of solvents. However, the technology suffers from a well-known 
drawback limiting its industrial expansion: the membrane fouling. During this 
process, particles are deposited on the membrane surface resulting in a loss of 
performance. Blending the membrane with polymers is seen as an easy solution 
to address this issue but it requires high compatibility between the selected 
polymers. In this study, polymers compatibility for membrane blending can be 
evaluated by stability measurements using the Turbiscan Stability Index (TSI).
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Reminder of the technique 
Turbiscan® technology provides a non-intrusive 
optical characterization of a native sample without 
dilution. The technology, based on Static Multiple 
Light Scattering (SMLS), consists on sending a light 
source (880nm) on a sample and acquiring 
backscattered (BS) and transmitted (T) signal over 
the whole sample height. By repeating this 
measurement over time with adapted frequency, the 
instrument enables to monitor physical stability. 
The signal is directly linked to the particle 
concentration (φ) and size (d) by the Mie theory 
knowing refractive index of continuous (n#)	 and 
dispersed phase (n'):  

 
𝑩𝑺	 = 𝒇,φ, 𝒅, 𝒏𝒑, 𝒏𝒇1 

Materials and method 
Polyvinylidene fluoride (PVDF) is used as the 
polymeric membrane matrix. To enhance the 
antifouling properties of the produced membrane, 
Poly(vinyl alcohol) (PVA) is blended at different 
concentration ratios to the PVDF solution before 
casting.  
Four solutions with different PVDF/PVA 
concentrations are considered as shown in Table 1. 
 

Polymer Mass fraction [%] 
 A1 A2 A3 A4 

PVDF 100 99.2 97.6 96 
PVA 0.0 0.8 2.4 4.0 
Table 1: Blending ratios of PVDF and PVA for 

membrane fabrication 

The membranes are fabricated via immersion-
precipitation method. During this process, 
compatibility of polymers can critically affect the 
properties and efficiency of the resulting membrane. 
Indeed, an incompatibility between the polymer and 
the membrane matrix would result in a strong 
destabilization and consequently an inhomogeneous 
casting solution. Hence, it is primordial to control the 
stability of the casting solution before fabricating the 
membrane. 
Each of the four casting solutions with different 
blending ratios of PVDF/PVA were analyzed with 
Turbiscan® technology for 325 minutes. 
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