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Abstract Keywords
Coal ash, a readily available byproduct of coal combustion, has gained increasing attention as a

potential secondary source of rare earth elements (REEs) due to their strategic importance. This

study investigated the concentration and distribution of REESs in coal ash from the Zirab mine,

located in the Central Alborz region of Iran. Coal ash samples were prepared in accordance with

the ASTM-D3174-12 standard and subsequently analyzed via inductively coupled plasma mass Elemental
spectrometry (ICP-MS). Results indicated that while the Zirab coal ash, with an ash content of analysis

72%, lacks significant enrichment in heavy REEs (HREES), it exhibits a notable concentration of Coal
gadolinium (Gd), suggesting potential economic viability for its extraction given the element's Mass

diverse applications. Additionally, the ash contains appreciable levels of light REEs (LREES), spectrometry
particularly lanthanum (La), cerium (Ce), and praseodymium (Pr). This REE distribution pattern ~REE Distribution
may be attributed to enrichment processes during coal formation and deposition or surface REE
adsorption phenomena during combustion. The findings highlight the prospective utilization of

Zirab coal ash as a secondary source for LREES, particularly gadolinium, in the future. However,

further research is imperative to develop efficient and cost-effective extraction and recovery

techniques to fully realize the potential of this resource.
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