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Erdenet mine in Mongolia is one of the biggest Cupper-Molybdenum mines in East Asia. The
environmental protection measures are not enough in the area and the health risk associated
with the hazardous toxic elements becomes serious concern. Molybdenum (Mo) is essential
element for life but is toxic at high doses. It is essential to understand the solubility and mobility
of the trace elements to assess the health risks. The solubility and mobility of trace elements are
governed by the chemical speciation of the elements in soils and sediments in the area. The
purposes of study are (1) to better characterize the solubility of Mo in rivers around Erdenet
mining area and (2) to elucidate the chemical speciation of Mo in river sediments by the
combined uses of the chemical sequential extraction technique and the synchrotron-based X-ray
absorption spectroscopy.

The studied area is the three rivers (Erdenet R., Khangal R. and Gavil R.) flowing Erdenet
city, Mongolia. The river waters and sediments were monthly collected from 15 points from three
rivers during March 2018 to November 2018. The Mo concentrations in Erdenet R. and Khangal
R. increased from March to September, then decreased toward winter (November). The
concentration of Mo in most of the sampling points exceeded the guideline level given by WHO
(70 ppb) at summer season. The seasonal changes of the Mo concentrations were well correlated
with the pH in river water, i.e., the Mo concentrations increased with the pH. The chemical
sequential extraction technique and the synchrotron-based X-ray absorption spectroscopy of the
sediment samples revealed that the chemical speciation of Mo is mainly the weakly adsorbed Mo
on iron oxides. The experimental studies showed that the adsorption of Mo on iron oxides
strongly depend on pH. The adsorption increases with decrease of pH while it decreases with
increase of pH. The increases of Mo observed in Erdenet R. and Khangal R. in the summer
season are most likely related to the desorption from the iron oxides in sediments by the increase
of pH at the season.




