
Author's Accepted Manuscript

Bimodal optoelectronic flow-through detector
for phosphate determination

Marta Fiedoruk, Elżbieta Mieczkowska, Robert
Koncki, Łukasz Tymecki

PII: S0039-9140(14)00364-6
DOI: http://dx.doi.org/10.1016/j.talanta.2014.04.086
Reference: TAL14758

To appear in: Talanta

Received date: 31 January 2014
Revised date: 24 April 2014
Accepted date: 29 April 2014

Cite this article as: Marta Fiedoruk, Elżbieta Mieczkowska, Robert Koncki,
Łukasz Tymecki, Bimodal optoelectronic flow-through detector for phosphate
determination, Talanta, http://dx.doi.org/10.1016/j.talanta.2014.04.086

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal
pertain.

www.elsevier.com/locate/talanta

http://dx.doi.org/10.1016/j.talanta.2014.04.086
http://dx.doi.org/10.1016/j.talanta.2014.04.086
http://dx.doi.org/10.1016/j.talanta.2014.04.086
http://dx.doi.org/10.1016/j.talanta.2014.04.086
http://dx.doi.org/10.1016/j.talanta.2014.04.086
http://dx.doi.org/10.1016/j.talanta.2014.04.086


Bimodal optoelectronic flow-through detector for phosphate 

determination

Marta FIEDORUK, El�bieta MIECZKOWSKA, Robert KONCKI  

and �ukasz TYMECKI* 

University of Warsaw, Department of Chemistry, Pasteura 1, 02-093 Warsaw, Poland

*corresponding author (luktym@chem.uw.edu.pl)

ABSTRACT 

 A miniature flow-through detector useful for bimodal, photometric and fluorimetric, 

determination of phosphates has been developed. This optoelectronic device made of four 

light emitting diodes (LEDs) integrated in the form of 85 μL optical cell is easily applied in 

flow analysis manifolds. These LEDs play the roles of light source for photometric 

measurements, fluorescence inductors and detector of absorbance and fluorescence. For 

photometric mode of determinations phosphomolybdenum blue method has been applied. The 

fluorimetric method of phosphate determination is based on quenching of rhodamine 

fluorescence by the heteropolyacid. The developed detector used in simple three-channel flow 

injection analysis (FIA) system allows photometric or fluorimetric determination of phosphate 

in the wide range of concentration. The detection limits found for photometric and 

fluorimetric modes of FIA measurements are 5.5 mg*L-1 and 10.4 μg*L-1, respectively. The 

potential utility of the flow-through detector for the needs of food and clinical analysis has 

been demonstrated. 

Highlights

� Bimodal�flow�through�analytical�detector�made�of�four�LEDs�has�been�developed.�

� This�optoelectronic�device�can�operate�as�photometric�or�fluorimetric�detector.�

� The�detector�allows�phosphate�determination�in�ppb�ppm�range�of�concentrations.�
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