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Abstract (300 word limit)
Spinel nanoparticles have been extensively studied and are attracting growing interest within the scientific community in the recent years due to their unique intrinsic properties combined with the nano-size effects. It is well-known that these nanostructured materials have great potential for many useful applications ranging from information storage and electronic devices to biomedical applications and drug delivery.
We demonstrate a novel method by which uniform-sized, well-crystallized spinel nanoparticles are prepared modifying the water in oil (W/O) microemulsion method and functionalization is performed within the same reactor (one-pot), adding the desired amount of coupling agent to the microemulsion system at room temperature. Particle size control has been attained by careful adjustment of the preparation conditions. 
The phase, shape, size, and structure of the product are well characterized using TEM, EDX, XAS, SAED, BET techniques. Zeta-potential measurements indicate the colloidal stability of the final product and presence of the modified functional group on top of the surface layer.
Furthermore, MRI results as a prerequisite for clinical and biological application indicates good signal enhancement in final product.
A particular effort has been devoted to study the effect of the size of these nanoparticles by Mössbauer spectroscopy at low temperature (4.2 K) and presences of field. The sample with the smallest diameter exhibits a markedly different Mössbauer spectrum compared to bigger one. Most importantly separation of surface/volume contribution for capped nanoparticles with Mössbauer spectroscopy will be reported.
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