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Cation exchange membrane, In this research, the highly selective heterogeneous cation exchange membrane based on metal-
Electrodialysis, organic frame works (MOFs) was prepared and introduced to electrodialysis system as hopeful
Metal-Organic frame work, material for the removal of heavy metal ions. MIL-101 (Fe) was fabricated via a simple
Water treatment, hydrothermal technique and suggested into matrix of the ion exchange membranes as additive
Heavy metal ions removal. particles. The membranes were prepared via solution casting technique by applying the desired

concentrations of additive particles and then the effect of the additive particles on the morphology,
electrochemical properties, and overall performance in electrodialysis system was studied. the
synthesized MOF and homemade membranes were characterized using FTIR, SEM, EDX and
AFM. the images related to morphological studies showed uniform distribution of MIL-101 (Fe)
particles in matrix of membranes. Utilizing MIL-101 (Fe) in the membrane body led to increase
of surface hydrophilicity. The Water content was enhanced considerably compare to pristine. The
membrane potential, transport number and permselectivity were increased by applying MIL-101
(Fe) loading ratio up to 1.5 wt% and then decreased. MIL-101 (Fe) membranes also, have
considerable performance in removal of lead ions, so that modified sample with 2 wt % of MOF
particles displayed a significant increase of 190% compare to pristine. The results are useful for
electo-membrane process specially electrodialysis in order to water treatment.

Extended Abstract

1. Introduction

confronted the fresh water resources with serious danger. Furthermore, the heavy metal ions pollutant
in industrial wastewater is serious problem. Thus, effectual procedures are immediately required to
remove these harmful contaminants from water and waste waters [1-3]. So far various techniques have introduced
to remove theses toxic elements from wastewater which among them, membrane technology especially
electrodialysis has drawn increasing favor due to obvious advantages [4.5]. The ion exchange membranes (IEMs)
as key elements are considered the core of ED process which thus it is urgently studied fabricating perfect IEMS

M embrane in recent years’ population growth, industrial activities and demand for agriculture have
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with specific electrochemical features [6-8]. Among these modification procedures, incorporation of
organic/inorganic materials into matrix of IEMs propose an efficient and simple procedure to achieve IEMs having
new significant properties [9]. In the last two decades, there has been a growing interest in using metal-organic
frameworks (MOF) to remove pollutants from water and industrial wastewater. This can be due to the well-defined
structures and properties resulting from them. The organic linkers, the metal nodes, and the attached functional
groups to their surface, all of them able to bind heavy metal ions and create stable complexes [10]. Regarding to
the aforementioned advantages, MOFs have drawn significant favor and been suggested as one class of the most
promising adsorbent material for different heavy metal ions like; Pb%", Zn**, Cu?", Pd?', U®", Au’*, and Pt** [11].
Numerous studies have proven MOFs as hopeful component for adsorbing pollutants in water and wastewater. In
2019 Jamshidifard et al [12], embedded UiO-66-NH2 MOF into the PAN/chitosan for the elimination of Cd(Il),
Pb(II), and Cr(VI) ions, which the outcomes were high promising. In other work 2019 Fu et all [13], reported
successful applying UiO-66-NH2 as suitable adsorbent to eliminate the Hg (II). In other work in 2019 Lu et al
[14], reported successful employing of sandwich like structure MIL-101(Fe)/GO in adsorption application to
remove lead ions which the results indicated high adsorption capacity in fast time. In 2020 Huang et all [15] and
Abdollahian et all [16] in order to elimination of lead ions applied ZIF-8 and Fe304@TMU-32 as an agent of
MOFs. The (MOF)-based nanocomposite membranes displayed hopeful features for adsorption usage to eliminate
the highly toxic Pb2+. Due to the extremely large surface, controlled porosity and etc, it seems that the use of these
frameworks in ion exchange membranes will improve the transfer properties of these membranes and enhance
their performance. for this purpose, the MIL-101 (Fe) was selected as representative 3d channels MIL-series MOF
with possessing very attractive features such as appropriate pore size, ultra-high specific surface area, window-
cavity channel structure and the great number of coordinatively unsaturated metal sites (CUSs) [17]. MIL-101(Fe)
is a multistage pore structure, which its large pore diameter can lead to ultrahigh adsorption capacity [18]. So far,
no reports have considered employing MIL-101(Fe) into PVC based heterogeneous IEM and the literature is silent
on the characteristics of ED-IEMs modified by MIL-101(Fe) for removal of lead ions. Thus, in this work it was
reported hydrothermal fabrication of MIL-101(Fe) in order to prepare a new type of mixed matrix cation exchange
membrane (CEM) and consequently the trace of incorporated MIL-101(Fe) particles on physic/electro chemical
properties of membranes was examined.

2. Material and methods

MIL-101 (Fe) was fabricated via a simple hydrothermal technique and suggested into matrix of the ion
exchange membranes as additive particles. The membranes were prepared via solution casting technique by
applying the desired concentrations of additive particles and then the effect of the additive particles on the
morphology, electrochemical properties, and overall performance in electrodialysis system was studied. the
synthesized MOF and homemade membranes were characterized using FTIR, SEM, EDX and AFM and then the
trace of MIL-101 (Fe) particles adding on the electrochemical properties of the membrane including water content,
contact angle, potential, transport number, permselectivity, and heavy metal removal was investigated.

3. Results and discussion

The images related to morphological studies showed uniform distribution of MIL-101 (Fe) particles in matrix
of membranes (Figure 1). It seems that suitable interactions between MIL-101 and resin particles have led to better
dispersal of MOF/resin particles in the body of membrane.
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Figure 1. EDX of modified membrane
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4. conclusion

In this study, MIL-101(Fe) was fabricated and embedded in mixed matrix IEMs using solution casting
procedure and then the trace of incorporated MOF particles was investigated on the physico/electro chemical
properties of membranes as well as selective removal of Pb*" from water through electrodialysis processes. the
images related to morphological studies showed uniform distribution of MIL-101 (Fe) particles in matrix of
membranes. Utilizing MIL-101 (Fe) in the membrane body led to increase of surface hydrophilicity. The Water
content was enhanced considerably compare to pristine. The membrane potential, transport number and
permselectivity were increased by applying MIL-101 (Fe) loading ratio up to 1.5 wt% and then decreased. MIL-
101 (Fe) membranes also, have considerable performance in removal of lead ions, so that modified sample with 2
wt% of MOF particles displayed a significant increase of 190% compare to pristine. The results are useful for
electo -membrane process specially electrodialysis in order to water treatment.
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