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ABSTRACT

A detailed description of the interlayer site in trioctahedral true micas is presented based on a 
statistical appraisal of crystal-chemical, structural, and spectroscopic data determined on two sets of 
trioctahedral micas extensively studied by both X-ray diffraction refinement on single crystals (SC-
XRD) and X-ray absorption fine spectroscopy (XAFS) at the potassium K-edge. Spectroscopy was 
carried out on both random powders and oriented cleavage flakes, the latter setting taking advantage 
of the polarized character of synchrotron radiation. Such an approach (AXANES) is shown to be 
complementary to crystal-chemical investigation based on SC-XRD refinement. However, the results 
are not definitive as they focus on few samples having extreme features only (e.g., end-members, 
unusual compositions, and samples with extreme and well-identified substitution mechanisms). 
The experimental absorption K-edge (XANES) for potassium was decomposed by calculation and 
extrapolated into a full in-plane absorption component ( ) and a full out-of-plane absorption com-
ponent ( ). These two patterns reflect different structural features: || represents the arrangement 
of the atoms located in the mica interlayer space and facing tetrahedral sheets;  is associated with 
multiple-scattering interactions entering deep into the mica structure, thus also reflecting interactions 
with the heavy atoms (essentially Fe) located in the octahedral sheet. The out-of-plane patterns also 
provide insights into the electronic properties of the octahedral cations, such as their oxidation states 
(e.g., Fe2+ and Fe3+) and their ordering (e.g., trans- vs. cis-setting). It is also possible to distinguish 
between F- and OH-rich micas due to peculiar absorption features originating from the F vs. OH oc-
cupancy of the O4 octahedral site. Thus, combining crystal-chemical, structural, and spectroscopic 
information is shown to be a practical method that allows, on one hand, assignment of the observed 
spectroscopic features to precise structural pathways followed by the photoelectron within the mica 
structure and, on the other hand, clarification of the amount of electronic interactions and forces acting 
onto the individual atoms at the various structural sites.
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INTRODUCTION

Crystal chemistry and topology of the interlayer cations in 
micas have been detailed by several authors and readily ap-
peared not only to be sensitive to interlayer composition, but 
also to mirror the topology of other sites occurring in the mica 
structure (i.e., tetrahedral, octahedral, and anionic sites). Pauling 
(1930), in the model describing the idealized and undeformed 
mica structure, assumed a coordination number of twelve for 
the interlayer cation (A), which bonds O atoms on two facing 
tetrahedral sheets (i.e., six tetrahedral basal O atoms on each 
sheet at the same distance). As a consequence, the O atoms 
surrounding the interlayer cation had P(6/m)mm symmetry. 

Later on, an alternative, more appropriate ditrigonal model was 
suggested (Belov 1949; Radoslovich 1961; Radoslovich and 
Norrish 1962). According to this model, the interlayer cation 
has six closest O atoms as nearest neighbors and six other more 
distant O next-nearest neighbors; thus the coordination becomes 
ditrigonal, with the O atoms surrounding the interlayer cation 
(A) arranged in two different configurations having P31m and 
P32m symmetry, respectively (Smyth and Bish 1988). 

Weiss et al. (1992) determined the effective coordination 
number, ECoN (i.e., the number of neighboring anions around 
a cation that are actually linked to it by bonds of nearly equal 
length and force; Hoppe 1979) of the interlayer A cation in 
micas. ECoN was found to be affected by the stacking of the 
layers and by the interlayer separation, which reflects cation and 
anion substitutions in octahedral sites (Brigatti and Guggenheim 
2002), and to vary smoothly and continuously from 12 to 6 as a 
function of the in-plane rotation of the adjacent tetrahedra. Even 
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