Comparative analysis of the track-etched membranes pore diameters measured by SEM and extrusion flow porometry techniques
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Membrane filtration technology has become increasingly important in the food processing, pharmaceutical and biotechnology industries as well as in the treatment of waste fluids and water purification [1]. Ion track filters have advantages over the other conventional filters due to their well-defined pore size that makes it possible to remove all particles bigger than its pore size. 
The porous structure of the membranes could be estimated by the next parameters: porosity, pore size and pore size distribution, that could be tested by scanning electron microscopy (SEM), gas and water flow rate methods, bubble point (BP), and some other measurements [2,3]. 
In this paper, we are carried out a comparative study of two of the most popular techniques: bubble point assay (a simple, fast, easy to use and inexpensive method) as well as scanning electron microscopy. SEM also can give a number of pore characteristics, but tiny areas scanned by this technique do not give average properties of macroscopic samples, it is also expensive, time consuming and involved.
The PET film was irradiated by Kr15+  ion of 1,75 MeV. The irradiation was performed in heavy ion accelerator at the DC-60 Astana branch of the INP NNC. The fluence of ion beam was 106 ions/cm2. The irradiated membranes were etched chemically in 6N NaOH at 50°C. 
SEM analysis of the structure and surface TM were carried out on microscope JEOL-7500F, the bubble point value was determined on the standard techniques with ethanol alcohol as wetting liquids. Data are presented in this paper was an average of 20 measurements and the standard deviation was not more than 10%. 
Data in Figure 1 yield a value of 12.03 mm for the bubble point vs. SEM pore diameter of the PET film.
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	Fig.1. Relation between D and etching time  
	Fig. 2. A cross sectional view of the irradiated and etched PET film


Changing of bubble point ranged from 43% (for initial etching time) up to 3-9% for etching time more than 12 min. This is due to different ratio of bulk and track etch rates of polymer film: initially formed blind conical tracks, then biconical-shaped pores and the last one cylindrical cross-cutting tracks (Fig.2). 

The bubble point method cannot measure the diameters of blind pores (6-7 min., the change of BP is 43-20%), the difference in the measured diameters of 19.10% left was corresponded to the formation of biconical-shaped pores. After 12 minutes etching a cylindrical pores were formed and a difference was calculated to 3.9%.
This publication has been made within the Sub-project «Creating of filtration material and metal nanostructures based on track membranes» which is funded under the Technology Commercialization Project, supported by the World Bank and the Government of the Republic of Kazakhstan. 
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