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Ultrasound-enhanced flow injection chemiluminescence for determination of

selected food contaminants in a miniaturized analytical system
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Abstract

The determination of phenols was developed utilizing microfluidic chemiluminescence
system, coupling with an ultrasonic assisting pervaporation flow injection (PFI). In this research,
a ‘sandwich type’ microfluidic device was made from small pieces of polymethylmethacrylate
(PMMA) and polydimethylsiloxane (PDMS). The blue chemiluminescence light generated by
oxidation reaction between luminol and H,O, in the present of degraded free radical phenolic was
detected by a photomultiplier tube (PMT) at the wavelength of 425 nm. An ultrasonic bath was
employed to accelerate the volatility of phenol in an acidic donor stream solution in a
pervaporation module furnished with a hydrophobic PTFE membrane, where the volatile phenol
diffuses across the semi permeable membrane into the reagent solution. Some physical and
chemical flow parameters were thoroughly studied. The experimental conditions show that
microfluidics system coupled with pervaporation signal could be enhanced by an ultra sonication.
At the optimum condition, linear calibration range of oxalic acid can be determined in the

concentration range of 5.0 x 10°-2.0 x 10™ M, with the detection limit (30) of 5.0x10” M.
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