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To control the different shapes in order to control the properties of iron oxide materials is
the ultimate challenge of present era in the material research sector. A series of experiments
have been conducted to synthesize the iron oxide materials and control over their properties.
The main objectives of this research study are to cost effective synthesized and control over the
properties of iron oxides by controlling their shape and size. The effects of Cerium, Neodymium
and Lanthanum substitutions on hematite color tone and magnetic properties have been clarified.
La®* substituted hematite fabricated by PCM and fine nano particles were found than that of Ce
substituted hematite by PCM. Furthermore, polymeric complex method has been identified as
unique process to fabricate brighter yellowish red tone of substituted hematite. By comparing
with the (Ce, La) substituted hematite by PCM, it has been observed that Ce substituted
hematite were produced comparatively brighter color tone. Use of low toxic lanthanide elements
in order to fabricate the metal substituted iron oxide in the industry is appreciable. Magnetic
properties have been observed in a very small extent and it continued to decrease by increasing
the amount of Ln" jon in the initial solutions by soft chemical method employed. Hollow
(Tubular, Ring) and needle shaped iron oxides have been fabricated by following a new
synthetic method. Fe)(SO4);.nH,O reacted with supporting reagent (NaCl, LiCl or KCl)
fabricated identical shaped iron oxide materials by rapid heat treating technique at 690°C.
Formation mechanism of the tubular structured a-Fe, O3 has been clarified and it was found that
cubic structured p-Fe,0; formed at 500°C for 1h and at 690°C for 1h needle structured iron
oxide was formed. Further heating up to Sh causes the needle structured transformed into the
tubular structured iron oxide. Longitudinal direction of cubic, needle and tube were found

parallel to the c-axis.
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