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In-situ monitoring of local bulk water contents and orientational order in paraffin/clay nanocomposites 


Supporting materials
[image: image4.png]



Figure S1. Rheological data showing both the melting and the crystallization transition temperatures for pure paraffin wax used in the present studies, see text.


Prior to the composite preparation, the melting point of the pure paraffin-wax was measured by employing the Physica MCR 300 Rotational Rheometer equipped with a coaxial cylindrical cell C27/ERD. The crystalline melting temperature appeared around 65 ºC, as shown in Fig. S1. The temperature range where crystallization occurs, and consequently, also the range of melting during the subsequent heating, are broad. The observed hysteresis width is additionally broadened by the fast heating rate of 1 ºC/min. 


Complementary information about pure paraffin is provided by wide angle X-ray diffraction measurements, where diffractograms were collected for the sample during the solid-to-liquid transition. In the solid form, the paraffin-wax has a crystal structure that is composed of stacked layers of disentangled molecules, each layer being assembled of chain molecules with identical helical conformations [38]. However, when heated up, they take on coiled conformations just like polymers and the regular structure is lost. Figure S2 shows the X-ray diffractograms of pure paraffin-wax during heating from 25 to 85((C. Each X-ray diffractogram has been captured with an exposure time of 1 min, and during that time the sample temperature changes as indicated in the legend. The characteristic peaks attributed to the lengths of the oligomer molecules start shifting and decreasing at a temperature range between 60 and 75 (C. They vanish completely for higher temperatures, indicating a loss of crystallinity. For more details about paraffin-waxes, their different structural phases, solid-liquid phase transitions, positional and orientational order, viscoelastic behaviour, etc., the reader is referred to the literature [39-42].
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Figure S2. X-ray diffractograms of pure paraffin-wax during heating from 25 to 85((C. The characteristic peaks attributed to the lengths of the oligomer molecules start shifting and decreasing at temperature range between 60 and 75 (C. They vanish completely for higher temperatures, indicating a loss of crystallinity.
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Figure S3. Experimental setup for studying dynamic alignment of clay particles during melting and crystallization of clay/paraffin-wax composites. 
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Figure S4. Paraffin/clay composite with a 30 x 6.5 x 1.5 mm3 dimension.
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