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goetHite recognition by atr on Filter papers
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RESUMEN 

Esta investigación se desarrolló  para evaluar la posibilidad de explorar más a fondo la identificación de óxidos 
ferrosos en filtros de papel usados en trampas de vapor en plantas de potencia. Se pretende con este estudio evaluar 
la posibilidad de pasar a un monitoreo más frecuente del estado interno de tuberías mediante dichos filtros y no 
haciendo evaluación de componentes obtenidos solamente durante paradas programadas de mantenimiento cada 18 
meses. De esta forma se podría tener una mejor lectura de la integridad de la línea secundaria en plantas de vapor.

Palabras clave: Óxidos ferrosos, FTIR modo reflexión, filtros papel, hidróxidos, caracterización de materiales.

ABSTRACT

To confirm the detection by FTIR (Fourier Transform InfraRed spectroscopy) of Iron oxides on filter papers, Goethite 
(α-FeOOH) was prepared and impregnated on commercial paper filters. FTIR in Reflectance mode (ATR) was run to 
test whether Goethite was detected or not. This oxide was chosen because of its deep and unique peaks. Comparison 
with obtained standards for Goethite showed that FTIR in reflectance mode was able to identify the 790 and 890 
cm-1 absorption bands characteristic of this Iron oxyhidroxide.
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1. INTRODUCTION

Filter papers can be installed in steam traps along the 
secondary line in power plants to asses condensate 
quality by measuring particle size, element content, and 
oxide forms. Such filters cannot be placed in a regular 
transmittance FTIR machine, which most of the time 
uses KBr pellets. Because of the nature of how FTIR 
works, it will simply not issue any pattern due perhaps 
to the proximity of vibration angles of the filter paper’s 
cellulose molecules and the oxides [1, 9].
A literature review returned very few positives on 
Iron oxide patterns done in ATR. Lackovic et. al. [14] 
reported FTIR-ATR work on Goethite patterns with 

Cadmium absorption at 3 different pH levels. Extensive 
literature is found on studies of Goethite adsorption 
of Carbonates, Phosphates, Calcium citrates, Sulfates, 
and even Selenites done by FTIR/ATR [15]. In any of 
these cases peak bands shift around 1300 to 1400 cm-1 
as opposed as the accepted 890 and 790 cm-1. This may 
be due to the absorption of those components [14, 17]. 
However, extensive literature can be found on Goethite 
recognition by traditional FTIR [13].

The expected Iron oxide forms to be present in a steam 
line are: Magnetite (Fe3O4), Maghemite (γ-Fe2O3), 
Hematite (α-Fe2O3), Lepidocrite (γ-FeOOH), and 
Goethite (α-FeOOH) [2, 3].


