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Ethanol (CH3CH2OH) is a solvent that is used in many scientific experiments. In particular, ethanol is used as a polar solvent for Copper(I) 2,9 dimethyl- 1,10- phenanthroline (CuI(dmp)2) a system important in solar energy design.  During oxidation, it is believed that the configurational change of CuI(dmp)2  induces a change in the surrounding solvent.  Current solution-phase x-ray scattering methods can analyze the solute, but not the solvent.  The main goal of the current work is to understand how solvents behave using X-ray scattering and develop a method to analyze a solvent by combining solution-phase X-ray scattering and molecular simulation.  Three different size cubic boxes (6.4 x 104 Å3, 1.25 x 105 Å3 and 2.16 x 105 Å3) were built using Packmol containing 661, 1291 and 2231 ethanol molecules, respectively (density of 0.789 g/ml).   Next, constant pressure and temperature (CPT) simulations were performed by heating for 10 ps to 300K, equilibrating for 66 ps, 234 ps, and 90 ps, for the 40, 50, and 60 Å side length boxes respectively, and running for 350, 792, 400 ps using a computer program CHARMM. Snapshots of the coordinates were recorded every 1 ps.  The scattering patterns of these snapshots are calculated and compared to experimental scattering to assess the adequacy of the charm forcefield for modeling the ethanol solvent.
