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Abstract

Homogeneous precipitation with urea has been widely used to prepare various metal-oxide precursor powders. In the case of transition metal hydroxides, interaction of the intermediate species (i.e. OCN-, cyanate) with transition metals ions needs to be considered in predictive models. The kinetic simulation of the rate of Ni2+ removal from the solution was compared against experimental data. (-Ni(OH)2 and Ni-Al layer double hydroxides (LDHs) precipitated by urea were also investigated with FTIR and XPS. The role of cyanate (OCN-), in nucleation and growth of precipitates is demonstrated. In the early stages, cyanate ion in (-Ni(OH)2’s is found mainly to be N-bonded to Ni2+ ions in the layers, whereas later in the growth stages, it is bonded through oxygen. In LDHs cyanate remains N-bonded.
The industrial scale-up of a solution chemistry powder production method developed in a powder synthesis laboratory has its own limitations. Segmented-Flow-Tubular-Reactor (SFTR) makes use of a segmentation medium that does not intermix with the reaction solution. Thus, the reaction is carried out in segmented micro-volumes creating similar conditions with a laboratory scale process. Production of a technologically important powder at the rate of 7 kg/day could be achieved with one line in a laboratory medium.
Although Bayer process products can be obtained readily, ultra pure nano alumina particles are not being produced in Turkey. We propose novel methods for utilizing different Bayer process products for preparing precursors of ultra pure nano alumina particles.
Electrospinning, as a method for producing nano fibers of polymers, ceramics and their composites, has been the subject of extensive research recently. Process will be discussed with various examples that are being studied in our laboratories.
