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Identification and characterization of mica minerals in mine spoils and
their potential in plant nutrition
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Abstract: Mica deposits are rich in India, with nearly two thirds discarded as waste during the cleaning and
processing stages. In this study waste mica from mica mines in Andhra Pradesh was collected and character-
ized for its structural, chemical and morphological properties. The elemental composition analysis
confirmed the presence of 49.23% SiO

2
, 18.26% Al

2
O

3
, 15.45% MgO, 11.28% Fe

2
O

3
, and 3.81% K

2
O, with

the high iron content confirming the waste mica as biotite. The Mg/Fe, Fe/(Fe+Mg) ratio and XRD results
further confirms this identification. FTIR, and SEM analyses highlighted the characteristic peaks and
morphology of biotite in these mine spoils. Plant growth experiments demonstrated the waste mica/boitie’s
suitability as a nutrient source, with treated plants exhibiting superior growth compared to control and
alternative treatments. This study establishes waste mica/biotite as a promising source for enhancing
plant nutrient availability. Field experiments are essential to optimize the combination of waste mica and
nutrients, presenting a potentially cost-effective approach for potassium management in hitherto deficient
soils.
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Mica deposits are rich in India, with
approximately two-thirds of them being discarded
as waste during the cleaning and processing
stages and having no practical use. Micas refer
to a group of phyllosilicates that have interlayer
cations firmly linked to one another to counteract
the high layer charge. Ideally mica is a complex
hydroaluminum silicate with a 2:1 structure
consisting of one octahedral gibbsite- or brucite-
like sheet sandwiched between two tetrahedral
sheets (Fanning and Keramidas, 1977). Mica, the
mineral has a plate-like structure with distinct
physical characteristics such as colour, density,

particle size, shape, layered structure, and
reflection index, that make them an ideal mineral
for several industrial uses (Perez-Rodriguez
et al., 2006; Andric et al., 2014). Three major
divisions have been identified within the mica
silicates, i.e., the true micas, the brittle micas
and the interlayer-deficient micas. This division
is further subdivided into dioctahedral (e.g.
muscovite, boromuscovite, etc) and trioctahedral
groups (e.g. biotite and phlogopite). Of the 37
varieties of mica, the most common are biotite
(magnesium–iron), muscovite (potassium–
aluminium), phlogopite (potassium–magnesium),
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