Details (standards used) regarding slag chemical composition measurements and EPMA analyses

[bookmark: _Hlk91236713]The following standards were used during the EPMA measurements: Na – albite (NaAlSi3O8); Mg, Si, Ca – diopside ([Ca,Mg,Fe]2SiO3); Al, K – orthoclase (KAlSi3O8); Ba – barite (BaSO4); Ti – rutile (TiO2); Cr – Cr2O3; Fe – Fe2O3; Mn – rhodonite (CaMn3Mn[Si5O15]); P – YPO4; V – V2O5; S – chalcopyrite (CuFeS2), barite (BaSO4). 
[bookmark: _GoBack]During XRF analyses, reference materials corresponding to syenite (SY-3) and laterite deposits (OREAS184) were used. Reference materials corresponding to the blend of high-grade gold-bearing ore and barren sediments (shale, quartz, and limestone) (OREAS279) and Copper Gold ore (GS311-1) were used for carbon and sulfur analyses. For main components the uncertainty (2σ) during analyses reached up to 0.58% for Fe2O3. The Relative Standard Deviation (RSD) in most cases did not exceed 2%. Only for TiO2 (4.88%), Sr (6.15%), and SO3 (94.28%) were higher due to their low concentration in the samples. The calculated error reached the maximum for Al2O3 and SiO2 (0.17%), and the relative error was maximal for P2O5 (17.65%). During ICP analyses OREAS605 (gold-silver-copper bearing ore from Evolution Mining’s Mount Carlton Operation in Queensland, Australia blended with argillic rhyodacite waste rock) and copper ore CRMs (OREAS927AR) prepared from material from the CSA mine located near the town of Cobar in central western New South Wales, Australia. 

The result of radioisotope dating. The plot includes isotopic (red) and calibrated (gray part) ages. Calibration was made using the calibration curve (blue line).
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