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ABSTRACT

Over the past two decades, much scientific research in the field of refractory technology has focused on increasing the use
of monolithic refractories. Many countries have concentrated more than half of their production on unshaped refractories,
owing to the advantages of these refractories, including the absence of a shaping and firing process during manufacturing
and properties similar to those of shaped refractories. Moreover, with the advent of nanotechnology and considering the
special properties of nanomaterials, investigating the application of these materials in refractories is also among the topics
that can yield acceptable results. In the present study, after purifying clay by mechanical methods and obtaining layered
nanosilicates, the morphology of these materials was investigated using XRD, SEM, and TEM methods, and the particle
size of the resulting nanoclay was determined using the LPSA technique. Finally, the prepared nanosilicates were added to
an ultra-low-cement alumina-graphite castable, and the rheological properties of the castable were investigated and evalu-
ated before and after the firing process at temperatures of 1000 °C, 1250 °C, and 1500 °C. The XRD technique was used to
examine the phases of the obtained castable. The results of this study show that the interlayer spacing of the nanosilicates
used was 1.2 nm, and that the rheology of the ultra-low-cement castable was significantly improved, such that its flowability
increased by 5 percent, which means that the required amounts of substances such as microsilica and activated alumina
have also been significantly reduced. Finally, the XRD results of the samples after the firing process show that the desired
mullite phase has also formed in these samples.
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