
 

 

 
 

Figure S1: A schematic representation of primary mill scale produced in different regions around 

the world in 2021.  

The mill scale volumes were computed as being 2% of the total steel produced in different 

regions of the world [1]. 

 

1. Major Steel-Producing Countries 2021 and 2020 Million Tonnes, Crude Steel Production. 

Available online: https://worldsteel.org/steel-topics/statistics/world-steel-in-figures-2022/ 

(accessed on 25 September 2023). 

 

 

 

 

 



 

 

 

Figure S2. SEM image of the red mill scale used in this investigation. 

 

 

 

 

 

 

 

 

 



 

 

Figure S3. SEM/EDS/elemental mapping results for the (20g red MS+20g Al2O3+10g C) system 

heat treated at 1550°C. 

 



 

 

Figure S4. X-ray diffraction patterns for the (20g red MS+20g Al2O3+10g C) system after heat 

treatments at 1450°C and 1550°C 

 



 

Figure S5. Binary Fe-Al phase diagram [1] 

[1] Murray, J.L. Fe–Al binary phase diagram. In Alloy Phase Diagrams; Baker, H., Ed.; ASM 

International: Materials Park, OH, USA, 1992; Volume 54. 

 

 

 

 

 

 

 

 

 

 



Table S1. Composition of red MS as determined by XRF data on several particulates. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Spectrum 

(wt.%) 1 2 3 4 5 

Fe 65.9 73 68.2 74.2 72.3 

O 33.6 26.6 31.4 24.8 27.4 

Cl 0.5 0.4 0.4 0.7 0.3 

Mn - - - 0.3 - 



Table S2. BET surface area data on red MS. 

 


