-

View metadata, citation and similar papers at core.ac.uk brought to you byﬁ CORE

provided by Sabanci University Research Database

¢ Desalination and Water Treatment 131 (2018) 66-74
November
www.deswater.com

0 doi:10.5004/dwt.2018.23012

Investigation of pilot scale manufacturing of polysulfone (PSf)
membranes by wet phase inversion method

Serkan Guclu®®, Jalal-Al-Din Sharabati*®, Farzin Saffarimiandoab®*, Meltem Agtas®®,
Derya Y. Imer**, Mehmet E. Pasaoglu®®, Yusuf Z. Menceloglu®?, Serkan Unal*,
Ismail Koyuncu***

“Environmental Engineering Department, Istanbul Technical University, 34469, Istanbul, Turkey, email: gucluse@itu.edu.tr (S. Guclu),
sharabati@outlook.com (J.-A.-D. Sharabati), saffaril01@gmail.com (F. Saffarimiandoab), agtas@itu.edu.tr (M. Agtas)

"National Research Center on Membrane Technologies (MEM-TEK), Istanbul Technical University, 34469, Istanbul, Turkey,

email: imerd@itu.edu.tr (D.Y. Imer), mpasaoglu@itu.edu.tr (M.E. Pasaoglu), koyuncu@itu.edu.tr (1. Koyuncu)

Sabanci University Nanotechnology Research and Application Center, 34956, Istanbul, Turkey,

email: yusufm@sabanciuniv.edu (Y.Z. Menceloglu)

Sabanci University Integrated Manufacturing Technologies Research and Application Center & Composite Technologies Center of
Excellence, 34906, Istanbul, Turkey, email: serkanunal@sabanciuniv.edu (S. Unal)

Received 24 April 2018; Accepted 18 August 2018

ABSTRACT

Membranes are used as a support layer for the fabrication of thin film composite membranes. Sup-
port layer properties can affect many performance parameters of TEFC membranes such as flux,
rejection, morphology and stability against pressure. Although studies in lab scale fabrication exist,
investigation the pilot scale polysulfone membrane fabrication has not been done. In this study, opti-
mization of polysulfone support membranes fabrication was conducted in pilot scale. Coagulation
bath temperature; casting speed and solution content were selected as main parameters for the opti-
mization. Membrane surface properties were investigated in details with SEM and pore size dis-
tribution. Membrane performance were determined with permeability experiments. Differences in
pilot scale and lab scale membrane manufacturing were observed and compared with literature. On
the contrary to literature it was found that, coagulation bath temperature has exact opposite effect
in pilot scale membrane formation compared to lab scale studies. 10°C drop (from 25°C to 15°C) in
coagulation bath temperature decreased mean pore size of membranes from 27 nm to 8 nm and per-
meability from 464 1/m?h to 100 1/m*h while everything else was kept constant.
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