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The study of Au speciation in geological materials (such 
as sulfides and organic-bearing samples) has fundamental and 
applied significance. The sequential extraction is barely used 
in such studies, however it’s believed to be perspective for 
Au species in stable and metastable systems (for example, 
sulfide tailings). The emerging difficulties in analytical 
procedures and uncertainty in the interpretation of obtained 
data can be solved by refining the leaching conditions. 

4 sequential extraction schemes were applied, and an 
optimal one, including water-soluble (1), ion-exchangable 
(2), acid-soluble (3), organic (4), reducible (5), sulfidic (6), 
residual (7) steps, was chosen. To refine the scheme Au-
bearing sulfide concentrates of black shale ores were used. 
Concentrate I is from Zun-Kholba deposit, Russia, with nano- 
and microscale native Au particles (Au content – 18-44 ppm); 
Concentrate II is from Suzdal’ deposit, Kazakhstan, with Au0 
particles in coalescence with sulfides, quartz, carbonates and 
«invisible» Au in pyrite and less in arsenopyrite (Au content 
– 23-67 ppm). [1,2] Au in aliquots were determined by AAS 
(Solaar M6). 

According to the results, the percentage of gold species 
leached on (1), (2), (3) steps is extremely low (less than 1% 
in total). It is empirically established that the leaching of 
nanoscale Au particles takes place on (6) step due to used 
reagent (HNO3+H2O2). Metallic Au also dissolves in H2O2 
with varying intensity, which is applied on the (4) step. Au, 
leached on (5) step, corresponds to its forms associated with 
oxidation products of sulfides. And, finally, the native and 
bound to silicates Au is leached on the (7) step. The results of 
sequential extraction are in good agreement with literature 
data. [1,2] 
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