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A flow injection chemiluminescence method for 
trace analysis using a reversed micellar system 

Department of Chemistry, Graduate School of Science, Hiroshima University, 

1-3- 1 Kagarniyama, Higashi-Hiroshima 739-8526, Japan 

A flow injection method based on the combination of on-line extraction with reversed micellar mediated 
chemiluminescence (CL) detection has been developed for trace analysis of aqueous samples. The flow procedure 
involves solvent extraction of analytes from aqueous solutions, followed by membrane phase separation, and 
subsequent CL detection using a reaction of extracted species with luminol in a reversed micellar solution. The 
reversed micellar interface may play an important role in immediate conversion of the extracted species into CL- 
active species, which occurs upon mixing directly with the reverse micelles in a flow cell of the CL monitor. This 
technique provides an effective means to improve selectivity in CL analysis and thus the problem of interference is 
reduced or eliminated. 
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Fig. 1 Schematic representation of a reverse rnicelle. 
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Fig. 2 Schematic representation showing the 
coordination of HzO to [~i(tmc)]^ at a reversed 
micellar interface. 
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Table 1 Relative CL intensity observed from the 
reversed micellar-mediated luminol reaction with 
various metal acetylacetonate complexes 

Complex Metal concentration/ Relative cL intensity 
ng cm4 

Fig. 3 Absorption spectra of [Fe(~xine)~] in 6:5 Cu(acac)l 1000 0.0 
(vfv) chloroform-c~clohex~~~ mixture (a) and in [luminol] = 4 . 0 ~  1 o-4 M in CTAC/6:5(v/v) CHC1,-c-QHu/water 
reversed micellar solutions with R = 8.97 (b), 12.7 (buffered with Na2CO3); R=15. 
(c) and 23.8 (d). 
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Fig.4 Variations of the CL intensity with 
concentrations of Na2C03 (a), Na2S04 (A), 
Na2HP04 (0) and CH3COONa ( A )  in the 
presence of NaOH (0.4 M) in the dispersed 
aqueous phase for the reversed micellar-mediated 
luminol reaction with [VO(a~ac)~]. 
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Fig. 5 Schematic diagram of the on-line oxidation- 
solvent extraction-reversed micellar-mediated CL 
flow system for the iodide determination. Cl: 
Chloroform (3 ml/min); C2: cyclohexane (2 ml/ 
min); 0: oxidizing agent (3 mllrnin); S: aqueous 
sample (8 mllmin); L: reversed micellar luminol 
reagent (20 pl); EC: extraction coil; PS: phase 
separator; D: detector; R: restrictor; W: waste; PI: 
plunger pump; P2, peristaltic pump. 
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Fig. 6 Representative CL signals recorded after on- 

line solvent extraction without oxidation and with 
oxidation using 2-iodosobenzoic acid for a gargle 
sample. The estimated amounts of iodine and 
total iodine, Iz + I-, in 100 ml of a diluted sample 
are 5 and 15 pg, respectively. 
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Fig. 7 Variations of the CL intensity with the 
concentration of ~ e ^  in mixed sample solutions of 
~ e ~ +  and Fie3+ in the absence (@) and presence (A) 
of 0.2 M H202. 
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