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Extended Abstract

Introduction: Heavy metals are one of the main water pollution in
environmental problems. There are various methods to remove these
pollutions, one of the best methods in this field is membrane processes. The

Received: 6 June 2023 purpose of this research is to remove heavy metals because they are toxic and
have many harmful effects on the health of living organisms and the

Accepted: 15 Aug 2023 environment. For this purpose, modified polymer membranes were used, which
can remove a large percentage of copper and lead ions dissolved in water at the
same time.

Materials and Methods: In this research, polyether sulfone polymer, N-
dimethylacetamide solvent and amorphous silica nanoparticles were used as
modifiers. The parameters of the experiment were polymer weight percentage
(22-18-14%), nanoparticles weight percentage (0.0-0.1-0.2 weight percent of
polymer) and pressure (12-17-22 bar).

Results and Discussion: The optimal conditions obtained were 22% polymer
membrane, 2% additives at 12 bar pressure, and the result of the test in these
conditions was the removal of 74% and 82% of lead and copper, respectively.
From the prepared membranes, Fourier transmission infrared spectroscopy

Keywords: Polymer (FTIR), scanning electron photography (SEM) and thermometric analysis
Membrane, Polyethersulfone, (TGA) tests were performed. In FTIR analysis, peaks related to functional
Nano Silica, Lead, Copper, groups were determined. By examining the SEM test, the presence of silica
Water pollution. nanoparticles in the polymer membrane was determined, and the TGA analysis

in the modified membrane confirmed the increase in the thermal resistance of
the membranes.

Conclusion: According to the results obtained from the TGA test, it was found
that the membrane modified with silica nanoparticles causes more delay in the
degradation time, and the thermal resistance of the membranes modified with
silica nanoparticles increases more, as a result, the presence of silica
nanoparticles increases the stability of the membrane. According to the
comparison and examination of the FT-IR test related to pure nanoparticles,
pure polymer membrane and membranes with nanoparticles, in addition to
identifying the peaks of the functional group of polyether sulfone polymer, the
presence of the peak of silica nanoparticles in the modified membranes was
also determined. that the presence of silica nanoparticles inside polyether
sulfone polymer membranes was established.
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