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aBStraCt
This paper explores the crystal chemical features of the bulk and the outermost (001) surface layers
of two trioctahedral Li-rich mica-1M (space group C2) polytypes, i.e., a polylithionite (MLG-114) from
Li-mica granitic pegmatite at St. Austell (SW England) and a Fe2+-rich polylithionite (Ch-140) from a
[xii]
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3+
Li1.459Fe0.389Fe0. 046Mn0.038Mg0.002Zn0.002Ti0.001) (Al0. 477 Si3.523)O10.081(F1.735OH0.184) and [xii](K0.992Na0.014)
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(Al0.980Li1.028Fe2+
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0. 787Fe0. 022Mn0.059Mg0.052Zn0.010Ti0.024)
0. 857Si3.143) O10.095 (F1.617OH0.288) for MLG-114
and Ch-140, respectively. Each mineral is characterized by a high F content in the anion site and has
tetrahedral and octahedral compositions related to the exchange vector [vi]Li–1[iv]Si–1 [vi]Fe2+ [iv]Al. Unit-cell
dimensions are a = 5.251(1), b = 9.066(2), c
114 and a = 5.282(1), b = 9.121(3), c
R = 3.58% and 3.75% for MLG-114 and Ch-140, respectively)
demonstrate that the [vi]Li–1[vi]Fe2+ [iv]Si–1[iv]Al exchange vector produces a decrease in the lateral dimensions of the tetrahedral and octahedral sheets. The decrease in basal oxygen distances results from
the effect of the strain caused by the orientation of opposing tetrahedral sheets within a 2:1 layer. The
decrease reduces the strain so that the basal oxygen plane can remain nearly planar. Changes in these
Ch-140, respectively) are limited. Octahedral M1 and M3 sites are similar in size and much larger
Al preferentially occupies the M2 site, whereas Fe and Li are nearly disordered between M1 and M3
sites with a slight preference of Fe for the M1 site in MLG-114 and for M3 site in Ch-140.
Element concentrations on the (001) surface, obtained through X-ray photoelectron spectroscopy
(XPS) high-resolution spectra for Si2p, Al2p, Fe2p, K2p, Li1s, and F1s core levels, indicate that a greater
amount of lithium and a smaller amount of potassium characterize the surface with respect to the bulk.
The decrease in K content, commonly observed in micas, is related to its location on the cleavage
surface, because the cation must be distributed equally between the two (001) surfaces generated upon
cleavage. The increase in Li content on or near the (001) cleavage surface suggests a preference for
cleavage near lithium-enriched regions. The surface structure of the polylithionite crystals suggests
that Al, Li, and Fe cations maintain coordination features at the surface similar to the bulk. Silicon,
however, which is generally in fourfold coordination, shows also a small number of [1]-fold coordinated
components at a binding energy of 99.85 eV.
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introduCtion
Mineral-surface science over the last few years has evolved
into research fields that provide a better understanding not only
of how mineral surfaces affect the environment, but also how
mineral surfaces may be utilized to advance applications in
industrial processes (e.g., Hochella 1995; Maurice 2009). For
example, a satin or “pearlescent” luster occurs by using mica
flakes (transparent layers) and TiO2 coatings to produce optical
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effects relating to the differences in refractive indices of the
component layers, boundary interactions and optical interference, and the angles of viewing. Tenório Cavalcante et al. (2007)
found that pearlescence in manufactured ceramics can be stable
The near-surface regions of Earth (where anthropogenic
influence is important) are dynamic systems. Many natural
processes (e.g., weathering, sorption) associated with changes
in these systems occur at the mineral surface. Near the Earth’s
surface, finely divided clay minerals are the dominant phyllosilicates, but because clay minerals may be very fine grained,
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