Supplementary Information (SI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2025

Supporting information for: Toward a thermodynamic stability

order of the phosphorus allotropes

Laura Bonometti, Giuseppe Sansone, and Marcos Rivera-Almazo
Dipartimento di Chimica, Universita di Torino,

Via P. Giuria 5, 10125 Torino, Italy

Denis Usvyat
Institut fiir Chemie, Humboldt-Universitat zu Berlin,

Brook-Taylor-Str. 2, D-12489 Berlin, Germany

Antti J. Karttunen
Department of Chemistry and Materials Science,

Aalto University, Kemistintie 1, 02150 Espoo, Finland*

Lorenzo Maschio
Dipartimento di Chimica, NIS centre, Universita di Torino,
Via P. Giuria 5, 10125 Torino, Italy'
(Dated: October 4, 2025)

*

antti.karttunen@aalto.fi

T lorenzo.maschio@unito.it


mailto:antti.karttunen@aalto.fi
mailto:lorenzo.maschio@unito.it

I. ADDITIONAL COMPUTATIONAL DETAILS

Table I reports the phonon supercells and the corresponding k-meshes used for the cal-

culation of thermodynamic properties.

Table I. Phonon supercells and the corresponding k-meshes used for the calculation of thermody-
namic properties. The supercells were built from the primitive cells, except for the allotrope 058

where the crystallographic cell was used.

Parameter mS8 aP24 aP42 mP84 0S80
k-mesh 4x4x6 6x2x2 2x2x6 4x4x1 6x6x6
200 200 100 100 3 =30
SC expansion matrix 020 010 010 010 1 1 0
00 2 001 00 2 001 0 0 2
aSCp5C c5C (A)  12.40,12.40,10.86 10.96,10.79,10.96 12.20,12.99,14.16 9.21,9.15,22.60 9.93,10.47,8.76
k-meshS® 3x3x3 3x3x3 3x3x3 3x3x1 3x3x3

II. EFFECT OF THE DISPERSION CORRECTION

We benchmarked the performance of plain DFT-PBEO, DFT-PBE(0-D3 with zero-
damping (ZD) and DFT-PBE0-D3(ZD) with three-body correction (ABC).[1, 2] The results
of the benchmarks are reported in Table II.
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