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Development of a complex laboratory procedure for characterisation of pore structure, particle size distribution and groundwater electrical properties in sedimentary drill core samples, Lake George, NSW, Australia
Ács, P., Fedor-Szász, A., Papp, É., Koroncz, P., Fedor, F.

[bookmark: _GoBack]Lake George is an intermittent lake within a closed basin 40 km north of Canberra, in New South Wales, Australia. A multidisciplinary research project obtained a good quality 77 metres long sedimentary core from the lake bed during 2015. 17 clay samples from the core have been sent to and analysed in the GEOCHEM labs in Pécs, Hungary, during 2016. Analytical methods included He-pycnometry, physisorption, grain size analysis and electrical resistivity measurements.
Plugs with different diameters (1”, 9 mm) were prepared with manual sampling. Fragments and plugs were dried at 80 °C in a drying oven for 12-14 days before the measurements. The geometric volume of the plugs were measured and calculated before and again after the drying process. He-pycnometry was used to measure the skeletal volume (cm3) at 25 Celsius in both cases. Skeletal density (g/cm3), geometric volume (cm3), bulk density (g/cm3) and He-porosity (%) were calculated. 
During physisorption, N2 (77 K) and CO2 (273 K) gas was used to obtain adsorption and desorption isotherms. Nitrogen was used to measure BET surface (m2/g), pore size distribution (Barrett-Joyner-Halenda method), fractal dimension (Frenkel-Halsey-Hill method), and pore volume (cm3/g). CO2 gas is very suitable for examination of micro-pores (d < 2 nm) (Condon, 2006). In this study we calculated micro-pore volume and surface area using the Dubinin-Radushkevich method.
During particle size analysis, we determined average grain size and grain size distribution, using CILAS 1180 LD type laser granulometer. For classification based on grain size, we used the generally accepted nomenclature (Szakmány, 2008) and for classification based on sediment-type we used the Shepard- nomenclature (Shepard, 1954). Determination of fractions based on the phi-scale (Udden-Wentworth, 1922) was also carried out.
Electrical resistivity was measured using EPS-700 instrument by Vinci Technologies, using two electrode configuration in the range of 12 Hz-10 kHz. The samples were measured in their original saturated state (SW=1).
Results show that the utilised techniques characterise the clay samples to a very good degree, enabling unprecedented accurate analysis of sedimentation and ground water processes.

The project acknowledges 50% financial support from the Australian Research Council LP14010091 project, and 50% from GEOCHEM Ltd R&D funds.
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