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Abstract

Project Code : MRG5280038
Project Title : Fabrication of nanoporous-membrane by alpha particle activation: an
approach to nanofiltration membrane
Investigator : Wanvimol Pasanphan, Ph.D.
Department of Applied Radiation and Isotope, Faculty of Science,
Kasetsart University
Mentor: Prof. Suwabun Chirachanchai, Ph.D.
The Petroleum and Petrochemical College, Chulalongkorn University
E-mail Address : wanvimol.p@ku.ac.th

Project Period : 16 March 2009 to 16 March 2011

Polymeric nanopore membranes were fabricated by alpha particle track-etching
technique under investigating parameters, that is, membrane thickness, activation time,
chemical etchant, etching time, and linear energy transfer (dE/dx). The nano-scale pore size
was emphasized to create and control. Pore size prediction model (PSPM) was also formulated
according to mathematical calculation and SRIM2006 simulation. Polyethylene (PE),
polycarbonate (PC), and polyethylene terephthalate (PET) were used as a polymeric membrane
and the alpha particles were from 239Pu radioisotope. The PE membranes were etched in acid
solution and the PC and PET were carried out in the alkaline condition. Scanning electron
microscope (SEM) and atomic force microscope (AFM) demonstrated the pore formation in term
of pore shape, pore density, and pore size. The SEM and AFM images illustrated the round-
shape pore feature on the membranes. The pore size increased when the etching time and the

etchant concentration increased. The average pore sizes could be fabricated as small as 40,

80, and 25 nm for PE, PC and PET, respectively with the pore density approximately 3><105

cm_Z. The pore size calculated by PSPM was identical to that determined from the experiment.
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