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Characterization of Surface Oxides from Weathering Steel Transmission Lines Structures
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Introduction 
	Corrosion protection is imperative for weathering steel (WS) overhead transmission line structures. When exposed to oxygen and moisture, especially in aggressive industrial and marine environments, steel may oxidize and corrode. The loss of surface material may impair both the strength and stability of transmission line structural members.1, 2 Since the introduction of WS, research has been conducted to study its corrosion resistance. Initial studies revealed that WS such as Cor-Ten B steel exhibited far superior corrosion resistance as a result of the formation of a stable and dense protective (self-passivating) oxide film on the surface. However, issues are being increasingly encountered in WS structures where a protective oxide layer failed to form. Significant knowledge gaps remain to gain a fundamental understanding of the relation between oxide film structure and composition (including a variety of ferric oxides, oxy-hydroxides and amorphous phases), and exposure conditions.Fig.1 Temperature-dependent 57Fe Mössbauer spectra recorded for a rust sample collected from the surface of baseline screws at an industrial site near Titusville, Orange County, Florida. 


Experimental 
	Samples of oxidized steel were collected from in-service WS poles exposed to environments, ranging from non-aggressive (benchmark) to aggressive (e.g., industrial, chloride-laden). The Mössbauer absorbers were prepared by dispersing the powdered samples in eicosane and loading them in custom-made plastic containers. The temperature-dependent 57Fe Mössbauer spectra were recorded using constant acceleration spectrometer outfitted with an 8 T superconducting magnet available at the EMR facility of NHFML.
 
Results and Discussion
	The analysis of the temperature-dependent Mössbauer spectra allowed us to assess the relative ratio of iron-oxides contained by protective and non-protective oxide films of in-service structures, see Fig.1. Furthermore this study allowed us to correlate the composition surface oxide films as a function of the service environment. In perspective, this knowledge base will be applicable to future infrastructure inspection, maintenance, and prioritization. 

Conclusions
	Analysis of the temperature-dependent 57Fe Mössbauer spectra recorded allowed us to determine the composition of iron oxide films formed at the surface of WS structures.
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