
Supplementary Information for:  1 

Electrical resistivity of liquid Fe to 12 GPa: Implications for heat flow in  2 

cores of terrestrial bodies 3 

Reynold E. Silber1, Richard A. Secco1*, Wenjun Yong1, Joshua A. H. Littleton1 4 

 5 
1Department of Earth Sciences, University of Western Ontario, London, Ontario, Canada, N6A 6 
5B7. 7 

*Correspondence to: R. A. Secco, E-mail: secco@uwo.ca. 8 
 9 

 10 

Supplementary Figure Captions 11 

 12 
Fig. S1. The high pressure experimental cell design. 13 
 14 
Fig. S2. A representative example of EMP-EDS of a sample compressed to 3 GPa and heated 15 
to the melting point used in determination of diffusion of W into Fe at the melting point. The 16 
heated experimental cell was immediately quenched after reaching the target temperature. Surface 17 
diffusion along the grain boundaries is visible; however overall Fe is 99.42 at%. The yellow 18 
outlined rectangular are is the region probed by EDS. Inset: Corresponding image of post-19 
experiment recovered and sectioned sample.  20 

 21 

Fig. S3. Close-up of the region with surface diffusion of W into liquid Fe. The sample was 22 
compressed to 3 GPa and heated to the melting point. The heated experimental cell was 23 
immediately quenched after reaching the target temperature. The regions are W (or W/Re TCs) 24 
and the dark gray metal in the middle is the Fe sample. The light grey regions at the ends of the 25 
sample contain some W. 26 
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Fig. S4. Representative EMP-EDS of a sample compressed to 7 GPa and heated to 50 K over 28 
the melting point, and then quenched. The diffusion of W can be seen throughout the sample 29 
which is still dominated on average by Fe (97.16 at%). The upper part of the sample is less 30 
contaminated due to the fact that it was on the bottom during the experiment, and diffusion is likely 31 
uneven because of the influence of gravity. The rectangular area outlined in yellow is the region 32 



probed by EDS. Inset: The corresponding post-experimentally recovered and sectioned sample. 33 
The image in the inset is rotated 180° relative to the EMP image. 34 
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Fig. S5. EMP-WDS of the sample in Fig. S4. The annotated points on the sample correspond to 36 
the point numbers in the table.  37 
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Fig. S6. EMP-EDS of the sample compressed to 3 GPa and heated to 188 K above the melting 39 
point. It is possible to see the formation of dendritic structures at the ends of the sample because 40 
the TC wires penetrated the disc and were in touch with the liquid Fe sample, which enabled 41 
diffusion of both W and Re into liquid Fe. The rectangular area outlined in yellow is the region 42 
probed by EDS. Inset: Magnified dendritic structures in the lower part of the sample. 43 

 44 

Fig. S7. The EMP-WDS scan of individual points on the sample in the Fig. S6. The points and 45 
values in the table correspond to the annotated points throughout the sample. 46 
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Fig. S8. Illustration showing how the ρ along the melting boundary of Fe and Δρ (ρliquid – 48 
ρsolid) were determined. 49 

 50 
Fig. S9. Electrical resistivity curves at 3, 6 and 9 GPa with representative error bars and 51 
combined with available literature values of ρ obtained at atmospheric pressure and at 5, 5.3, 7 and 52 
26 GPa. The simultaneous increases in ρ and T in the melting interval are likely the result of the 53 
presence of T-gradients in the cell which are exacerbated by the rapid rate of heating through 54 
melting. 55 
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Fig. S10. Representative examples of recovered and sectioned sample cells heated and 57 
compressed to (a) 8 GPa, (b) 9 GPa, (c) 11 GPa and (d) 12 GPa. The maximum temperatures are 58 
stated in the figures. Panels (a) – (c) show 18/11 cell and panel (d) shows 14/8 cell. A W-disc was 59 
employed throughout.  60 
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