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ABSTRACT

Sensors preparing from two types of the imprinted polymers and threel' different
h‘ansctucers, and medified microfiltration tne'mbrane deposited with imprinted polypyrrole,
selective to ﬁ'ichclrcacetie acid {TCAA) or haloacetic acid (HAA) were proposed. In sensor '
investigations, cross-linked poly(ethyleneglycoldtmethacfylate—co-4-vinylpyridine,7 EDMA-co-
VPD) and non-cross-linked conducting pclypyrrole, which was itnprinted with TCAA, was
chosen as recognition material integrating with three different transducers, i.e., piezoelectric
quartz crystal micrebalance (QCM), inter-digitated conductometric (IDC) and voltammetric
transducer, Each pbl}mer composition was.optimized'bcfore applying the polymer layer onto the
_' electrode "scrfacelfor use in recognition ¢xperiments. The coating of poly(EDMA-co-VPD) onto
the clectrode stu'face was successfully achieved either by drop 'coating or spin coating process, -
: ,whereas the polypyrrole was electrochemlcally polymerized deposttmg onto the surface of the

electrode dlrectly The polymer characteristics were examined with atomic force microscope to
mvestlgate the surface texture and the t‘ruckness of layer The influence of the sensor technology
(such as apphed frequency, experimental temperature, electrolyte, current denmty and deposition
" time) and preparanon process of MIP {monomer template mole ratio, cross linker content and
layer thickness) on the recogmtlon ability of sensor was determined.
| . The developed senscrs showed good response to TCAA and HAAs w1th a
premising correlation coefﬁeient. Shnilar specificity was observed fcr the polymer films
ccnstl_'ucting from poly(EDMA-co-VPD) and polypyrrole to either TCAA and HAA analogs. The
HAA concentration in real life drinking water samples can only be assayed with the use Vof the
imprinted polymer integrated VIDC transducer. Therefore all prepared sensors were able to

'et’fectively detect TCAA and HAA spiked in drinking water samples. All sensors (IDC, QCM,



ﬁnd’Vqltarmnetric sensof) re‘-vealed good stability, as they showed the same: recognition ability
.uf)on storage over 3 months. From the obtained results, thé proposed sensors offered fast,
inexpensive and instantaneous measurement of concentration of TCAA and its structurally related
analogs in drinking water. '

| In éddition, the polypyrrole and the depositioﬁ process uéing redox initiator were
- applied t'o- the preparation of TCAA imprinted polypyrrole modified membrane. Thé effect of
'clectrolyte coﬁceﬁtration, polymerization time, pH and conceqtraﬁon of initiator on the properties -
of the MIP membranes were also investigated especially physical robustness and molecﬁlar
adsorption by membrane filtration. The imprinted_m-en.lbrane showed selective absorption of
" added TCAA and HAAs in the water. The selectivity of tﬁe modiﬁed membrane for TCAA and
s a-malogs clearly depends on the .conditi_on employed in the preparat_ion of the membrane. The
membrane also manifested good stability, as its recognition ability was maintained throughout 3
- months in a dry state. This strongly suggesied suitability of the modified membrane as a

separation tool of TCAA and HAAs from drinking water,
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