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1. Abstract
Non-traditional solutions to energy problems and problems caused by industrial processes have become necessary in the industry. As a result, molecular dynamics simulations are being used to find final solutions to these problems. To preserve the environment and face climate change, it has become necessary to reduce heat emissions and the use of fossil fuels. In order to save time and effort, we use molecular dynamics to determine the most critical conditions in industries such as pharmaceuticals, polymers, sodium chloride, and other metals
2. Introduction
The use of computers to explore the properties of condensed matter goes back to the decade of 1950’s and the first Monte Carlo (MC) and Molecular Dynamics (MD) simulations of model liquids. Since then, continuous progress in hardware and software has led to a rapid growth on this field and at present MD simulations are applied in a large variety of scientific areas. Furthermore their use is no longer reserved to experts and many experimentalists use computer simulations nowadays as a tool to analyze or interpret their measurements whenever they are too complex to be described by simple analytical models. This is particularly true in the case of neutron scattering, as in this case the experimental observables correlate directly with the properties obtained in MD simulations and the spatial and time scales that can be measured match very well those amenable to computation. Such features, together with the availability of user-friendly and reliable software to perform this kind of calculation (e.g. Charmm ,NAMD , Amber,Gromacs , Gromos , DL_POLY , etc.)




3. over view
Classical mechanics holds that The simulation system has a certain energy E, which is the sum of the kinetic and potential energies of the simulation system E = K + U, where K is the total of all kinetic energies


A prescribed interatomic interaction potential is U= U* r^3n. For the sake of simplicity, we will assume that all particles have the same mass, m. In theory, the potential U is a function of everything. If we allow each particle to interact with all others without restriction, the particle coordinates in the system change. As a result, the dependence of U on particle coordinates can be as complex as the system under study requires
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4. Using MD in concentrated NaCl brines
 4.1 method and parameters
Systems with 975–1100 H2O molecules and 10–160 NaCl pairs were the subject of molecular dynamics simulations. Since simulations on much smaller systems (200–300 H2O, 5–20 NaCl pairings) produced results that were virtually identical in terms of speciation and density, we conclude that our systems are large enough to accurately describe the system.
Lennard-Jones potential is utilised with a coulombic term and parameters from Table 1 (for the short-range interactions)
[image: ][image: ]
[image: ]A constant NPT ensemble was the subject of statistics gathering. Using the Parrinello and Rahman28 method and setting all of the off-diagonal components of the stress matrix to zero, the pressure was kept constant. The simulation's temperature was managed during the equilibration phase by rescaling the velocities every 20 time steps by the factor
[image: ]
Where vkw is the rolling average of the system's kinetic energy over the past 20 time steps, g is the number of degrees of freedom, kB is the Boltzmann constant, T is the required temperature, and so on. Separate scaling procedures were used for the translational and rotational components. To produce a realisation of the constant NPT ensemble, the re-scaling was disabled once the system's temperature had stabilised around the target value. Temperatures were stable during the unscaled runs to within 3%
[image: ]
This Fig compares the densities obtained from the empirical equations of state with those obtained from the simulations. The lowest excess volume of mixing between NaCl and H2O corresponds to a consistent and repeatable density discontinuity in the SPC/E simulation. The temperature and pressure at the location where this happens affect the NaCl concentration.
The SPC/E model predicts a local structure made of hydrogen bonds in pure water at 25 C and 1 bar (Fig. 2). The O-O pair pattern that is produced (Fig. 3) function agrees well with neutron diffraction findings. In their simulation of a 1.79 m NaCl solution, Zhu and Robinson discovered
[image: ] That the solvation of the Na+ and Cl- ions causes the hydrogen-bonded water structure to start to disintegrate. The local water structure is found to be broken down at supersaturation (8 m NaCl), forcing water molecules to occupy the interstitial positions in the hydrogen bonding framework The saturation content of NaCl under these circumstances must be explained by the alteration in water structure. (This simulation would probably crystallize NaCl eventually, but the simulation times would be so long that it would be computationally impractical.
However, the long-range structure of pure water is destroyed at 325 C and 1 bar due to the rotational motion of the water molecules, and only the O-O peak at 2.8A° is seen in the pair distribution function of pure water. The structure of water in concentrated brines is identical to that of pure water at the same time. Under PT conditions comparable to those of the lower crust, the O-O pair distribution functions are insensitive to changes in NaCl concentration (Fig. 3b,c)
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5. Conclusions
The simulations demonstrate that enhanced interaction of Na+ and Cl- at the expense of water molecule solvation occurs with rising temperature. Given that water's dielectric constant has decreased, this is to be expected. Pressures of up to 15 kbar are insufficient to counteract temperatures of up to 625 C. Extreme (625 C, 15 kbar) circumstances nevertheless show a strong connection between Na+ and Cl- ions. The structures of the NaCl-water mixes at 1 kbar, 325 C, and 15 kbar, 625 C, do not differ much on a fundamental level. Therefore, it is incorrect to assume that fully dissociated ions exist in high pressure NaCl-water combinations. The residence length of a Na or Cl ion in a polyatomic cluster is comparable to the interval between atomic collisions, however big clusters have brief lives. The shift from a normal electrolyte to a hydrous molten salt is continuous with pressure and temperature because of the dynamic character of the ion interaction.
6. Goals
The future goal is to use molecular dynamics simulation technology in facilitating industrial biotechnology processes and also in some parts of my master's degree in order to reduce some heat emissions and participate in reducing climate change
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