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The layer silicates considered as “Hydrous Layer Silicates” (HLSs) consist of a
tetrahedral silicate layer and an inter-layer region where cations of low charge density
(predominantly  organic  cations)  and  water  molecules  are  located.  Only  weak
interactions exist between neighbouring layers and between layers and the constituents
of the inter-layer region. 

HLSs can be made by i) classical hydrothermal synthesis using organic cations or
hydrated alkali metal ions {e.g. [Na(H2O)6,] +}, ii) by acid leaching of layered alkali
silicates, or iii) using the ADOR method (first step). Also, some natural HLSs like the
mineral Kanemite, Na4[H4Si8O20] • 12 H2O, exist. 

HLSs  have  been  used  as  adsorbents  and also  for  the  preparation  of  composite
materials by intercalating the materials with various organic molecules and cations. In
particular, HLSs are interesting materials to serve as precursors for the synthesis of
micro- and mesoporous framework silicates while preserving their layer topology. 

Initially, an overview on the HLSs materials known so far will be presented with a
focus on structural aspects. The structures of the silicate layers show a remarkable
relation to layer-like building blocks of zeolite frameworks. Therefore, HLSs are also
often named “layered zeolites” or “two-dimensional zeolites”. 

A database on well characterized HLSs which is available online will be presented.
This  database also includes  a compilation of some relevant  features  of the silicate
layers. So far, silicate layers of 16 different layer topologies (= layer types) have been
identified as being part of an HLS structure.

The structure solution of HLS materials proved in most cases to be quite difficult
because of the limited crystallinity of the materials leading to low resolution powder
diffraction data. Various methods had to be used to solve the structures. Among those,
FTIR spectroscopy turned out to be a useful tool to develop a first structure model of a
HLS  with  a,  so  far,  unknown  structure.  In  contrast  to  many  other  silicates,  the
fingerprint region of the FTIR spectrum of a HLS (ca. 400 - 1500 cm-1) gives a clear
indication on the layer type of the material. 

Furthermore, some recent research results will be presented. This comprises i) the
syntheses and structures of two fairly well ordered  Crystalline Silicic Acids, ii) the
structures of hydrated and dehydrated PREFER, and iii) a study on a “phyllo-tecto
pair” of materials being closely related to each other and belonging  to the Silica-X
family of materials: RUB-6, a hydrous layer silicate and RUB-5, a silica zeolite with a
very high framework density.   Moreover,  the structure and some properties  of the
mineral magadiite will be presented. Magadiite, Na2[H2Si14O30] * 8 H2O is known as a
mineral since 1967[1] and has frequently been synthesized in the lab. The structure,



however, remained unsolved for a long time, because of its complex nature and since
magadiite typically shows considerable structural disorder.
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