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Abstract:

Neutron scattering from ionic membrane
Farzad ataee kalaee

The surface of sub-cellular organs and most of colloidal particles will be charged, in the
presence water as surrounding liquid. This charged surface then, attracts ions with the
opposite charge and repels ions with charge similar to it, so that a region mostly composed of
attracted oppositely charged ions appears in the proximity of it. This region, known as
Electric Double Layer (EDL), may be simply described qualitatively; however it is very hard
to understand it quantitatively. The reason is complicated structure of charged surface, the
localized and singular nature charged ions beside it, and the discrete structure of water
molecules. Thus, the result of simpler theoretical models hardly fits with obtained
experimental data. Neutron/X-ray scattering, seem to be direct probes to study EDL
complicated structure with enough accuracy. There are like eyes which let us obtain a picture
of what is going inside the electric double layer. Here we consider a simple square lattice for
distribution of charged elements on the colloidal surface; and only consider neutralizing
oppositely charged ions inside water. The neutralizing counter-ions are attracted with
charged elements on the surface, and also repelled due to the mutual repulsion between them.
They also have thermal motion which dose not let them sit motion less in any particular point
in the water. We tried to consider all these then predict the result of a possible scattering
experiment which probes counter-ions positions. We numerically evaluated the structure
factor of such system. Our obtained results may be compared with results of former simpler
models for scattering and even existing experimental data. It will hopefully help us to obtain a
more accurate picture of electric double layer.

Keywords: Soft scattering, Structure factor,Electrolytes, Colloid, Poisson-Boltzmarm theory
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