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MATRICES FOR APPLICATIONS IN Cu(ll) DETERMINATION. THESIS
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117 PP.

5-METHYL-4-(2-THIAZOLY AZO)RESORCINOL/ COPPER(II) OPTICAL

CHEMICAL SENSING FILM/ CHITOSAN/ SILICA/ NAFION/ MCM-41

The development of optical chemical sensors for the determination of Cu(ll)
by using a chromogenic sensing reagent, 5-methyl-4-(2-thiazolylazo)resorcinol
(5MTAR) as a sensing reagent was presented. Different supporting matrix materials
including chitosan, 5 % w/v amino-silica particles suspended in chitosan and Nafion
were studied. SMTAR was immobilized in chitosan and the amino-silica particle
chitosan mixture via physical interaction and in Nafion via electrostatic force. The
condition of the immobilization of each supporting matrixes was optimized. The
influence of the set of parameters on the response of the sensing films to Cu(ll),
normally the concentration of SMTAR, immobilization time, pH of the solutions and
interference species were evaluated. With the developed methods, limit of detection
for Cu(ll) were 32, 20 and 13 ppb with sensing films fabricated from chitosan, amino-
silica chitosan and Nafion, respectively. Regeneration of the sensing films after
exposure to Cu(ll) was possible by soaking the matrixes in 1.0 M HCI. The chitosan
and Nafion sensing films were used with satisfactory results for the determination of

Cu(Il) in water and Thai whisky samples.



Furthermore, the adsorption of 5SMTAR on calcined and non-calcined MCM-
41 (MCM-41-NC) was studied and the derived adsorbents were used in the adsorption
of Cu(ll) in water samples. SMTAR was preferably adsorbed on MCM-41-NC
compared to calcined MCM-41 with the adsorption capacities of 131.6 mg/g for
MCM-41-NC and 7.0 mg/g for calcined MCM-41. Adsorption of Cu(ll) on 5SMTAR-
immobilized MCM-41-NC followed Langmuir adsorption and pseudo-second-order
kinetic model. The adsorption capacity for Cu(ll) was 24.2 mg/g in a pH 5.0 solution
and the adsorption time of 15 min. The adsorbent showed high selectivity to Cu(ll)

and could be regenerated at least 5 times by soaking in 0.2 M EDTA for 30 min.
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