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MOTIVATION

METHODS

CONCLUSION

Current phase diagrams have no 
descriptions of the liquid slag region.
However, a diagram for slag melt can 
guide us understand slag properties 
better.

In this work, we utilize high-throughput MD simulations 
to study the CaO-Al2O3-SiO2 slag system. A slag 
predominant oxygen species diagram was established 
based on identified oxygen-centric slag gene units. It 
is also proposed to extend the oxygen classification 
to better reflect the features of the Al2O3-bearing slag 
system, where the charge compensation effect plays a 
crucial role.

Evenly divide the entire CaO-Al2O3-SiO2 
slag system into 231 slag composition 
points at 5 mol% intervals.  

Distribution of different oxygen micro-environments obtained from MD simulation 
of 231 slags. The far left represents the CaO-SiO2 binary system, with Al2O3 molar 
fraction increasing by 5 mol% steps to the far right, unary Al2O3.

Established predominant oxygen species diagram

Scan for
slag safari

Click to start

Nomenclature and definition of extended oxygen species

Relationship between conventional and  
extended oxygen species

Conventional oxygen types:

Extended oxygen types:

Distriution of different extended oxygen species

How should we describe the features of slag melts?
Does slag have a genome? 
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High-throughput MD simulations performed 
using LAMMPS software with the Jakse 
potential. 

All slag samples initially relaxed at 4000 K 
followed by cooling to 2073 K. NPT, NVT, 
and NVE ensembles included to achieve 
the final slag structures.
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RESULTS AND DISCUSSIONS

OVERVIEW OF 231 SLAGS

PREDOMINANT OXYGEN SPECIES DIAGRAM

EXTENDED OXYGEN CLASSIFICATION
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NOMENCLATURE DEFINITION

Si-BO Oxygen only coordinated with two Si-tetrahedra

Si-MBO Oxygen coordinated with two Si-tetrahedra and with adjacent 
modifier

Al-UCBO Oxygen coordinated without compensated Al-tetrahedron

Al-CBO Oxygen coordinated with compensated Al-tetrahedron

CTO Tricluster oxygen with compensated Al-tetrahedron 

UCTO Tricluster oxygen without compensated Al-tetrahedron 

Si-NBO NBO bonded with Si

Al-NBO NBO bonded with Al

FO Free oxygen

SiO2
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Data collection and post-processing for 
slag structural analysis using Python. 
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