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Imprinted polymers are designed to recognize the target species that has been used for their preparation.
Indeed, they are synthesized by copolymerization of a functional monomer with a crosslinker in the
presence of a template ion (Figure 1). This creates a rigid three-dimensional network around this ion
whose removal generates the selective binding cavities'. The efficiency of IIPs for metal cations
extraction is now well established™’. It can be further enhanced by using some functional monomer
including groups designed to chelate the target ion. Thus, this creates a synergy effect between the
imprinting effect and the own selectivity efficiency of the functional monomer.
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Figure 1. Schematic scheme of IIP synthesis and action.

In this work, we report the synthesis of a new chelating methacrylate monomer for lead(Il) ions in a four
step synthesis path (Figure 2). [IP was then prepared by precipitation copolymerization of this monomer
with ethyleneglycol dimethacrylate in the presence lead(Il) ions. The presence of the functional monomer
inside the polymers was assessed via FTIR and the polymer microstructure was characterized by SEM.
The selective retention of this IIP for lead(Il) was compared with a control polymer (prepared in the
absence of the target ion). A good selectivity was evidenced in the presence of competing major cations,
namely calcium(Il) and magnesium(Il). The IIP efficiency was also evidenced to extract lead in the
presence of organic matter. All these results open interesting perspectives for the use of these polymers in
environmental conditions.

Figure 2. New chelating monomer for lead(II) ions

' Branger, C.; Meouche, W.; Margaillan, A. React. Funct. Polym. 2013, 73 (6), 859-875.
*Rao, T. P.; Kala, R.; Daniel, S. Anal. Chim. Acta 2006, 578 (2), 105-116.
*Fu, J.; Chen, L.; Li, J.; Zhang, Z. C J. Mater. Chem. A 2015, 3 (26), 13598-13627.
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Abstract

The creation of functionalized nanoparticles is a subject studied with more enthusiasm during these last
years. Besides, a technique that could implement this objective is the Molecular Imprinting
technique, which has been successfully used for small molecules such as herbicides or amino acids. In
our case, we will focus on functionalized silica nanoparticles with an imprinted core shell based on a
vinyl copolymer (MPS copolymerized with certain monomers), for later bind over it a specific
protein (Poly-lysine). Indeed, the interesting point to research is create binding sites over the
nanoparticle and test the binding specificity and affinity of the imprinted material. Afterwards a
comparison of the polymer with and without the protein template is accomplished.
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Abstract

TNT (2,4,6-trinitrotoluene) is an inexpensive nitro-aromatic explosive compound, commonly
used in military and terrorist activities. Its early detection is paramount considering global
environmental protection and international security issues. Consequently, it is crucial to employ new
effective methods for TNT rapid detection based on state-of-the-art techniques. In principle, molecular
imprinting (MI) is a simple, yet effective way to create biomimetic materials with recognition sites for
virtually any target species we choose. These materials offer different attractive features, not least their
ease and low cost of manufacture and their robust nature. Furthermore, MIT can be combined with
various deposition methods for developing efficient and reusable sensitive elements'.

This study provides a preview to understanding the new self-assembly mechanism of TNT
with N-(2-aminoethyl)-3-aminopropyl methyl dimethoxysilane via double Meisenheimer complexes.
Ultimately, the knowledge is used as a tool for narrowing the specific binding time of TNT, down to 5
minutes, onto molecularly imprinted organosilica films (thin and thick layers). In this context,
ellipsometry measurements were performed to reveal the structural changes of TNT-molecularly
imprinted films that follow the specific TNT-monomer self-assembly. Batch re-binding experiments
indicated that thinner molecularly imprinted organosilica films are more efficient for recognizing
TNT; and thus, can further be scaled for developing fast-response sensors, dedicated to on-site specific
measurement of nitro-aromatics.
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Figure 1. (left) Variation of imprinting factors, F, for TNT-MIP (C) in time (5-120 min) in batch adsorption
measurement at 24°C (right graph) Transmittance profiles for TNT-MIP thick (C) and thin (D) films compared to
their corresponding NIP (C) and (D) films
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developing an efficient sensitive element for trinitrotoluene detection: TiO2 thin films functionalized with
molecularly imprinted copolymer films, Appl. Surface Sci. 384 (2016) 449-458.
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Abstract

Chlorogenic acids (CGAs) are a particular class of phenolic compounds present in the plant kingdom,
which contribute to health benefits such as antioxidant, anti-inflammatory and antispasmodic activity. In
the human diet, coffee is the major source of chlorogenic acids (CGAs) and they are considered an
important indicator of quality in coffee'. Together with an analytical study of their presence in the coffee
matrix, it is also important to develop a reliable, rapid, sensitive and simple method for the quantification
of these substances. MIPS based in non-covalent interactions have been mostly used in solid phase
extraction and sample concentration for the analysis of CGAs”. In the present work, we describe a
fluorescent molecularly imprinting polymer (MIP) able to detect 5-caffeoylquinic acid (commonly known
as chlorogenic acid). The polymer was prepared in DMSO, using MBA as crosslinker and a fluorescent
derivative of naphtalimide as a monomer able to interact with the template by hydrogen bonding, while 4-
vynilpiridine was chosen as the co-monomer. The polymer was imprinted with a mimic compound of 5-
caffeoylquinic acid (5-CQA) prepared in order to avoid polymerization of the double bond present in the
real analyte. Interactions between the monomers and the template were evaluated by '"H NMR titrations
and the binding tests were carried out by HPLC analysis showing a good sensitive towards the template
with recoveries of 80-90%. An enhancement of the polymer fluorescence was noticed after binding of the
template in a range of 300pM-80mM. This MIP represents a valid starting point for the development of
an optical sensor.
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Figure 1. Mimic template and monomers

' Farah, A. Coffee: Emerging Health Effects and Disease Prevention, First Edition. Edited by Yi-Fang Chu John, Wiley & Sons,
Inc, 2012, Chapter 2, 22-50.
20, W Zhang, M.; Yan, H.; Zhao, H.; Mu, Y.; Guo, L.; Wang, X. Selective extraction and determination of chlorogenic acids as
combined quality markers in herbal medicines using molecularly imprinted polymers based on a mimic template. Anal. Bioanal.
Chem., 2017, 30, 7087-7096.
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Abstract

Extensive efforts have been devoted to the development of effective determination methods, capable
of monitoring toxic compounds rapidly. Bisphenol A (BPA) is classified as an endocrine disrupting
chemical (EDC) due to its potential to affect not only the human health but also both industrial and
agricultural sectors. Until now, it has been found in various kinds of environmental matrices such as
surface waters, oil, sediments or air. Thus, efficient and sensitive detection of BPA is essential for human
and environmental monitoring. One of the newest methods to prepare sensors rely on using MIP films as
receptors for target molecules. Since the sol-gel methods enables tailoring both the specific cavities via
organic functional groups and the semi-conductive features of the receptor layer all together, the
interest in such sol-gel derived methods has increased in the field of detection tools. Molecular
Imprinting has been demonstrated to be an operative and versatile technique for the formation of
recognition sites able to mimic natural receptors including drugs or pollutant’.

This work describes the preparation of [N-(2-aminoethyl)-3-aminopropyl trimethoxy silane]and 3-
Mercaptopropyl) trimethoxy silanes matrices via one-pot sol-gel method in the presence of BPA as
target molecule using a previous described procedure”. After preliminary investigation of BPA- silanes
interaction, imprinted solutions were further deposited onto glass supports as thin films, afterwards
washed with different solutions for template removal. The proposed approach is based on easy, rapid
and homogenous deposition of BPA-solutions, which are prepared by air-spraying. The non-
imprinted polymer (NIP) was also synthesized in the same manner but without BPA. Both MIP and
NIP films were characterized by Fourier Transform Infrared Spectroscopy (FTIR), Scanning Electron
Microscopy (SEM) and Atomic Force Microscopy (AFM). Films thickness and roughness determined
by ellipsometry were also investigated. Surface measurements confirmed good adhesive behaviour
towards BPA and, furthermore, excellent adsorption properties proving that the BPA-films can be used
as recognition layers for sensor devices. Optimum adsorption capacity of BPA by the MIP was found to
be 16.4 mg g after just 1 minute of adsorption, while that of the NIP film was 11.1 mg g
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'A. Sarbu, T.V. Iordache, A.-M. Florea, Trends in the Molecular Imprinting of Small Molecules: Organic and
Hybrid Polymers, in: T. Quinn (Eds.), Molecularly Imprinted Polymers (MIPs): Challenges, Uses and Prospects,
NOVA Publishers, New York, 2017, pp. 119-174.

2Florea et al., 2,4,6-TNT molecularly imprinted sol-gel sensing films for selective sensors”, Proceedings of the 19th
Seminar on New Trends in Research of Energetic Materials, NTREM 2016, ISBN978-80-7395-976-0, 126-
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Abstract

Brain-derived neurotrophic factor (BDNF) is a member of the family of protein neurotrophins that
selectively affects the development, maintenance and survival of neurons, and its abnormal level in the
blood may be associated with a number of neurodegenerative diseases (ND)!. Serum concentration of
BDNF could be a potential biomarker for the early-stage diagnosis of ND. Molecularly Imprinted
Polymer (MIP) based biosensors for BDNF detection might simplify and reduce the cost for the NF
detection assays. MIP film synthesized on screen-printed electrodes (SPE) provides a considerable
option for obtaining a lab-on-chip analytical device. In this study BDNF-MIP was generated on the
gold surface of SPE by surface-initiated controlled/living radical (C/LR) photopolymerization. Bis-
acrylamide, 2-(diethylamino)ethyl methacrylate, sodium diethyldithiocarbamate were used as a cross-
linker, a functional monomer and a initiator, respectively, to prepare the polymer matrix for the
BDNF-MIP film. The initiator was grafted to the gold surface of the SCE via electrophilic substitution
reaction with the previously deposited 3,5-dichlorophenyl diazonium tetrafluoroborate. The SCEs
were incubated in the template-monomers solution followed by exposition to UV light to induce
photopolymerization process on the gold surface. The generated polymeric thin films were treated in
NaOH/SDS solution aiming to remove BDNF from the polymer and form BDNF-MIPs. The resulting
the BDNF-MIP films were characterized by scanning electron microscopy, IR spectroscopic
ellipsometry and contact angle measurements. The binding affinity and selectivity of the BDNF-MIP
films toward BDNF were studied by means of electrochemical impedance spectroscopy (EIS) and
differential pulse voltammetry (DPV). The electrochemical measurements demonstrated the ability of
the prepared BDNF-MIP films to discriminate the target protein among the interferents.

Solution with
target protein
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Potential

1 Ventriglia, M., et al.,2013 Serum brain-derived neurotrophic factor levels in different neurological diseases.
BioMed research international.: p. 901082.
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Abstract

Sertraline (SER) is known as the most widely prescribed antidepressant and belongs to a class of selective
serotonin reuptake inhibitors. Sertraline and many other antidepressants enter wastewaters by human
excretion or by discarding unused drugs. There is evidence for bioaccumulation in aquatic organisms that
may have negative effects on flora and fauna.'

Due to low concentrations of SER in aquatic systems it is challenging to find a method with sufficient
selectivity and sensitivity for the detection. For this purpose, molecularly imprinted polymers were used
in our study. Molecularly imprinted polymers (MIPs) have an increased affinity and selectivity towards a
target molecule. Target molecule is reversibly bound to a functional monomer and copolymerised with a
crosslinker to provide a rigid network. Removed target molecule leaves an imprint for the future
rebinding of the target molecule.”

In our work acrylic acid was used as the functional monomer and divinylbenezene (DVB) as the
crosslinker. Sertraline as the target molecule was bound via acid-base interactions to acrylic acid to form a
molecularly imprinted polymer. In order to produce porous SER-imprinted copoly(acrylic acid-
divinylbenzene) high specific surface area and accessible acrylic acid sites for binding of sertraline have
to be obtained. By varying the proportion of crosslinker (DVB) and by adding a porogen (toluene), the
formation of pores can be achieved, while higher accessibility of acid functional groups was achieved by
using a two-stage polymerisation. In the first stage DVB was polymerised using toluene as the porogen
and in the second stage acrylic acid was grafted onto unreacted vinyl groups of swollen polyDVB.

It was found that the two-stage polymerisation procedure improves the imprinting effect of SER
compared to a standard polymerisation procedure.

SER

Figure 1: Sertraline imprinted porous copoly(acrylic acid-divinylbenzene)

' M. Kuzmanovié et al., “Ecotoxicological risk assessment of chemical pollution in four Iberian river basins and its relationship
with the aquatic macroinvertebrate community status,” Sci. Total Environ., vol. 540, pp. 324-333,2016.

:P. A. Cormack and A. Z. Elorza, “Molecularly imprinted polymers: synthesis and characterisation,” J. Chromatogr. B, vol. 804,
no. 1, pp. 173-182, 2004.
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Abstract

In the field of molecular imprinted polymers, most of the time pre-polymerization techniques are used
because of the difficulty to work with polymerized systems. In this work, the NMR HR-MAS is used
because allows characterize the material after polymerization, obtaining spectra from semi-solids with
some flexibility in their bonds'. The results obtained allow distinguishing the bonds of interest and the
differences between the MIP, NIP and the polymer after the washing and rebinding processes.

| U

Fig.1. MIP-Acetaminophen spectrum (NMR HR-MAS en D,0) and its molecule (UCFS
Chimera 1.10.2).

Previously, a number of template- functional monomer combinations were selected and analyzed with
computational ~calculations® (Acetaminophen- Methacrylic acid, Diclofenac- 2-vinylpyridine,
Indomethacin-Itaconic acid y Ibuprofen-Itaconic acid) and finally tested in the laboratory by simple
polymerization procedure. In all cases, Acetone-ACN (3:1) is used as solvent and EGDMA as crosslinker.
The results obtained in the optimization performed with computational calculations and analyzed by
NMR HR-MAS were validated by batch rebinding experiments. These tests were used to evaluate the
binding properties and the polymers selectivity’. (Table I):

Table 1. Binding sites parameters.

Langmuir isotherm RL 0.01<R[, <0.76 Equilibrium parameter

Freundlich isotherm m (L/g) 0.74-0.81 Surface heterogeneity

Allosteric isotherm n 0.8-1.01 Correlated to the number of binding layers
Dubinin-Radushkevich E (kJ/mol) 259-673 Free energy of adsorption

! Henoumont, C.; Laurent, S.; Muller, R.N.; Vancer Elst, L. Analytical Chemistry, 87(2015) 1701-1710.

2Bates, F.; Cela — Pérez, M. C.; Karim, K.; Piletsky, S.; Lépez — Vilarifio, J. M. Macromolecular Bioscience
(2016).

3Castro Lopez, M. M.; Cela — Pérez, M. C.; Dopico Garcia, M. S.; Lopez — Vilarifio, J. M.; Gonzalez Rodriguez,
M. V.; Barral Losada, L. F. Analytica Chimica Acta (2012).
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Abstract

The artificial receptors known as Molecularly Imprinted Polymers (MIPs) represent one of the most
successful type of man-made materials developed to mimic the binding properties of natural receptors like
antibodies and enzymes. One of the most significant application concerns the use of MIPs as substitutes
of natural antibodies in immunoaffinity extraction, in the so-called Molecularly Imprinted Solid Phase
Extraction (MISPE). In this technique, the target analyte contained in the sample is loaded onto an
imprinted solid phase, and after a washing step, it is recovered to be quantified.

Of consequence, to enhance the MIP’s selectivity and to assure high recoveries of the analyte it is of
paramount relevance to minimize non-specific interactions between MIP and the sample matrix. Such
non-specific interactions are generally based on weak hydrophobic forces between the surface of the MIP
and the less hydrophylic components of the sample matrix. Consequently, additives able to interfere with
such interactions should be able to significantly reduce any non-specific binding effect. Among the
possible additives, surface active agents represent an interesting class of substances as they are cheap,
easily available and compatible with the organic solvents commonly used in MISPE technique. Here we
report a study about the effect of several surfactants on the binding properties and the selectivity of a
trichlorophenoxyacetic acid-imprinted polymer. HPLC columns packed with imprinted and non-imprinted
polymers were eluted with mixtures of water/acetonitrile (containing acetic acid 2% v/v) added with
variable amounts of three different surfactants: the anionic sodium dodecylsulphate (SDS, 0-0.2% w/v),
the cationic cetyltrimethylammonium bromide (CTAB, 0-0.2% w/v) and the non-ionic polyoxyethylene-
(20)-sorbitan monolaurate (Tween 20, 0-2.5% w/v). The binding ability of the polymers towards the
template 2,4,5-T and two related ligands 2,4-D and 4-M was evaluated by measuring the capacity factors
of these ligands and calculating imprinting factors and selectivity.

From the experimental results, it is possible to observe that surfactants are able to increase the imprinting
effect by decreasing the non-specific binding. This effect is less marked with the non-ionic surfactant
respect to the two ionic ones. This indicates that surfactants act mainly by inhibiting the ionic pair
interaction between the acidic ligands and the basic functional monomer 4-vinylpyridine. About
selectivity, all the surfactants show no influence, as any increase of selectivity observed can be directly
related only to the amount of water present in the mobile phase.
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Abstract

In non-covalent molecular imprinting approach, the use of pre-polymerized functional macromonomers —
freely dissolved in a porogenic solvent or grafted onto a solid surface — greatly increases the stability of
the complex between the template molecule and the forming cross-linked polymer, with a net gain in
terms of binding properties. The cross-linking process of such macromonomers can be considered
somewhat similar to the change of state from a microgel solution to a solid polymer that happens during
the process of bulk polymerization. On this basis, we hypothesized that the late addition of a template
molecule to a mixture of functional monomers and cross-linkers during the polymerization process can
enhance the binding properties of the final bulk polymer.

To verify this hypothesis we chose to imprint a series of bulk polymers with a well-known template,
diclofenac (figure 1), by using a polymerization mixture in acetonitrile (4-vinylpyridine / 2-
hydroxyethylmethacrylate / divinylbenzene 2+2+5 mol/mol) previously developed in our laboratory, but
adding the template progressively later respect to the beginning of the thermopolymerization process. The
experimental conditions were chosen after a preliminary study of the polymerization process, designed to
determine the gelling speed according to the polymerization temperature. After the polymerization, the
imprinted bulk materials were crushed, sieved and exhaustively washed from the template with MeOH /
AcOH 9+1 v/v. The powdered polymers were used to perform batch rebinding experiments in MeCN to
measure the binding isotherms with the aim to calculate the dissociative equilibrium constant, Kp, and the
binding site density, By, for diclofenac.

Cl

NH

Cl
COOH

Figure 1: diclofenac

The analysis of the experimental langmuirian binding isotherms showed that the initial hypothesis is fully
verified. The imprinted polymers prepared by template late addition (delay time of 5-30 minutes) show a
higher binding affinity with respect to the reference polymer (prepared in the presence of template from
the beginning), with a maximum at about 5-10 minutes and a decreasing trend with the increase of the
delay time. Moreover, a limited effect on the binding site density was observed.
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Abstract

Conducting hydrogels represent new materials with high potential applicability in biomedicine' due to
their ability to assist in monitoring or stimulation of various biological objects. Among them, polyaniline
cryogels supported by poly(vinyl alcohol) (Figure 1) rank among the most prospective materials due to
their soft macroporous structure.” Such cryogels were prepared by the oxidation of aniline in the frozen
aqueous solutions of poly(vinyl alcohol), when ice crystals produced the template that guided the
polymerization of aniline. They have good biocompatibility’ and are suitable, e.g., in the tissue
engineering of electrically excitable objects.

Det |Spot| Hi
250x/11.6 mm|30.0 kV|ETD| 3.0 |0.53 mm

Figure 1: Polyaniline/poly(vinyl alcohol) cryogel (right) and its macroporous structure (left).

A variety of cryogels can be produced by replacing poly(vinyl alcohol) with other water-soluble polymers
or by using polypyrrole instead of polyaniline. The cryogels can also be converted by freeze-drying to
corresponding aerogels, and by subsequent heating to 600 °C in inert atmosphere to carbogels, i.e. to
macroporous nitrogen-containing carbons. The latter type of new materials will be tested as adsorbents or
organic compounds in water-pollution treatment.
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Abstract

In this work, a method of molecular imprinted polymers was used for detection of bacteria. A non-
covalent imprinting approach was employed due to the simplicity of preparation. Dopamine seems to
be an ideal choice of functional monomer because of a simple oxidative polymerization forming the
self-assembly monolayer without need addition of any cross-linker. Staphylococcus aureus that is one
of the most common causes of pyogenic infections was chosen as the target bacteria. Concentration
range of 1-10° cfurml™ to 1-10" cfu'ml™' of bacteria was used. The lowest used concentration
corresponded to the concentration that is dangerous for healthy individuals. Layer of molecularly
imprinted polymer was created on a surface of magnetic particles and bound bacteria were
fluorescently labelled by fluorescamine - a reagent for the detection of primary amines. The labelling
reaction is very fast and the unreacted dye undergoes hydrolysis and therefore does not influence the
fluorescence determination. The products are highly fluorescent after excitation by light with
wavelength of 350 nm.
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Abstract

One of the current global issues refers to water quality and human and environmental hazards
from the exposure to pathogenic bacteria originated from wastewater and its streams, e.g. grey or
black waters. Whereas, the contamination of wastewaters by antibiotics or other pollutants leads to
the rise of pathogens resistance, these bacteria can be also found in soils, water bodies and even
crops. This issue is of high concern as most pathogens responsible for waterborne diseases originate
from faecal or food waste contamination caused by insufficient or not treated wastewater. Thus, in
order to minimise the hazards and protect public and environmental safety, faccal contamination
and food borne pathogens should be detected promptly and reduced efficiently preventing further
transmission of pathogenic strains to water bodies. In this direction, we present a new concept for
preparing bactericidal surfaces for Gram-negative Bacteria (GNB) inactivation from contaminated
wastewaters. For this mater, this study proposes combined methodologies for creating bio-mimetic
artificial surfaces that imply both the use of sol-gel techniques and of molecular imprinting
technique (MIT). MIT has been developed to such a stage that the synthetic technique can now offer
robust materials for challenging caption and isolation applications. Among the different forms of MIPs,
MIP films are more suitable for many practical and modern applications. We have previously
reported on the succesfull development of trinitrotoluen selective MIPs as thin films via sol-gel
techniquel. The present contribution will address innovative layer-by-layer nano-assembled films
against pathogenic GNB via sol-gel and MIT. In this regard, lipopolysaccharide-molecularly imprinted
polymer (LPS-MIP) layers have been prepared using (3- Mercaptopropyl)trimetoxysilane and 3-(2-
trimethoxysilyl)-propylmethacrilate monomers. The LPS-MIP sensing layers were grafted onto suitable
glass slides. Consequently, the hybrid vinyl-LPS-MIP layers will be used as smart tools for improving
the wastewater purification technologies with regard to reduction of GNB. Furthermore, to confirm the
presence of imprinted sites complementary to LPS, binding studies were performed.

< -

Figure 1. 3D Topography (left) and rugosity profile (right graph)‘of LPS-MIP layer (iOxlO) pm’
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Abstract

In this work, for the first time, the combination of molecularly imprinted polymer (MIP) technology
with laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) is presented with
focusing on optimization of the LA-ICP-MS parameters such as laser beam diameter, laser beam
fluence, and scan speed using CdS quantum dots (QDs)-labelled antibodies as a template and
dopamine (DA) as a functional monomer. A non-covalent imprinting approach was employed in this
study due to the simplicity of preparation. Simple oxidative polymerization of the dopamine that
creates a self-assembly monolayer seems like an ideal choice. The QDs were prepared by UV light
irradiation and were stabilized by mercaptosuccinic acid. Prepared QDs were characterised by
dynamic light scattering and transmission electron microscopy. Formation of QD-antibody complex
and QD-antibody-antigen complex was verified by capillary electrophoresis with laser-induced
fluorescence detection. A special peptide linker was used to connect QDs and antibodies. Two types of
immunoassay were tested: 1) QD-labelled antibodies coated over MIP layer with extracted antigen, 2)
MIP extraction of the whole complex formed by antigen, antibody, and QD. The first approach provided
higher sensitivity, however, the second provided higher selectivity.
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Abstract

Contamination of soils, water and food by heavy metals is a global concern,"? which is tackled world-
wide as it can provoke a number of serious health (e.g. liver and kidney damage, denaturation of DNA
and enzymes) and environmental problems.’ To address these issues, researchers spend time and efforts
developping ultrasensitive and highly selective adsorbents of heavy metal ions.

In this context, montmorillonite/ion imprinted polymer nanocomposite (MMT/IIP) was prepared by
sequential diazonium chemistry and photopolymerization process, and used for the selective removal of
Pb(Il). Clay was ion exchanged with dimethylaminobenzene diazonium (DMA) to facilitate incorporation
of hydrogen donating sites in the layered support. Upon irradiation of the mixture of the intercalated clay,
acrylamide, bisacrylamide and Pb(II)—dithizone complex in the presence of benzophenone in DMSO, the
copolymerization initiated by the free radicals formed by the hydrogen abstraction of photoexcited
benzophenone from the dimethylamino groups of the intercalated clay. The resulting MMT/IIP
nanocomposite and the precursors pristine and diazonium cation intercalated clays were thoroughly
characterized by FT-IR, XPS, XRD and SEM. Particularly, XRD analysis brought strong supporting
evidence for high exfoliation of the clay upon photopolymerization, whereas XPS permitted to
demonstrate that the final nanocomposite has polyacrylamide-rich surface. The adsorption and
recognition properties of MMT/IIP for Pb(Il) were evaluated using atomic absorption technique. The
MMT/IIP directed towards Pb(II) exhibits an adsorption capacity as high as 301mg/g. It is also highly
selective to Pb(II) relative selectivity coefficients to Zn>" and Fe’" of 9.2 and 93, respectively. Compared
with non-imprinted clay/polymer nanocomposite, the MMT/IIP exhibited much higher affinity for Pb(II)
therefore stressing the importance of the artificial receptor sites within the nanocomposite. Altogether, the
results indicate that the actual MMT/IIP is specific to Pb(Il).

\ '.‘,~ /
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