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Introduction

Tomographic characterization can provide accurate data on 3-
dimensional characteristics of pore morphology such as 
connectivity, tortuosity, and volume thickness.  Nanotomography 
can resolve pores in the 200 nm – 50 µm size range.  In this 
work, the pore and solid networks of direct reduced iron (DRI) 
pellets in various states of reduction were analyzed to provide 
quantitative characterization of their transformation during 
reduction from ore to metal, and the influence of different 
reducing conditions on morphological characteristics.

Methods

Samples are sectioned and milled via laser lathe to 
nanotomographic pillars approximately 60 µm in diameter.  

Visualization

Quantification

Reconstruction of DRI pellet regions at various stages of reduction. Micron and submicron pores are resolved with nanotomography    
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Volume Thickness Distribution Tortuosity

Pore measurements such as volume 
thickness can be calculated

Connectivity

Pore networks can be converted to graphs of nodes and edges, 
enabling calculation of path-length parameters such as tortuosity Connectivity of pores can be calculated and visualized
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Left: Ore pellet (red) and 
reduced pellet (gray)

Right: X-Ray image of a 
nanotomographic pillar
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