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Viscosity and plasticity of Latvian illite clays
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Viscosity and plasticity of clay based suspensions are important properties in material science, chemical engineering and geology. Due to these properties, clays and clay minerals are used in civil engineering, pottery and also in cosmetics and medicine as thickening agents and emulsion and suspension stabilizers. 

Clay-water suspension is non-Newtonian fluid showing thixotropic and pseudoplastic properties.
The rheological properties of clay suspensions are complex. Mostly it is an interaction between mineral composition, clay particle size and pH value. Viscosity and plasticity of clay minerals varies. Most studies are about smectite and kaolinite, but there is a lack of information about illite. 
Illite is the most abundant clay mineral in Latvia. Illite clays are traditionally used in building materials and pottery, therefore most previous studies were to investigate  properties for these applications. Therefore systematic research on viscosity and plasticity and the parameters affecting them would be useful in expanding and developing new application possibilities for illite clays.
The aim of this study was to investigate the viscosity and plasticity of Latvian clay suspensions from several deposits and to correlate them with mineral composition, particle size and pH value. The clay fraction < 63 μm was used. The quantitative and qualitative analysis of mineral composition was identified by using X-ray diffractometer, but particle size distribution was measured with laser granulometer. 
Results showed that plasticity index varies between the depth of clay samples and the average values in all deposits are 23±2. Viscosity was measured with rotational viscometer with rotation 0.5-100 rpm. It was obtained that the viscosity of clay suspensions increases with increasing the concentration of suspension and is inversely proportional to applied speed. Viscosity rapidly increases after concentration level 35%. 
