Thermodynamic modeling of Hix part of the lodine —Sulfur thermocycle
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The thermochemical water splitting cycle is an emwvinentally attractive way to produce
hydrogen without using fossil fuels. Among a humidr@ossible cycles, the sulfur — iodine
(IS) is a promising one, expected to become a msgorce of hydrogen production from
nuclear or solar energy.

The IS process cycle is divided into three sectior@nely: (1) the Bunsen section whose
purpose is to produce the two immiscible liquiddapghases: one containing mainly sulfuric
acid and the other hydrogen iodide and iodine (@)fusc acid concentration and
decomposition section and (3) Hydrogen iodide cotraion and decomposition section,
known by HIx section.

The thermodynamics of aqueous sulfuric acid systamalready been described by chemical
engineers and the challenge actually remains ierisg the thermodynamics of the Hix
system (HO — HI — b) which is a strong electrolyte system, extremadynplex because of
various phase behavior that occurs (vapor — liguidquid — solid) over the large range of
pressure and temperature spanned in the process.

A review of existing models shows that two appre@schan be adopted to deal with phases
equilibrium ; (1) homogeneous one in which the saapeation of state is applied to different
phases in equilibrium and (2) combined approachrevitee vapor phase is described by an
equation of state and the liquid one by a coefficativity model.

The homogeneous approach would be effective fohigle pressure Hix system but cannot
capture alone the strong non ideality of the ligpithse. That may explain why the current
HIx model written by Neumanhas been done based on an activity coefficientahnoalipled
with a solvatation formalism proposed by Engjelsnfortunately, activity coefficient models
fail for critical compounds in mixtures as is thase for HI under temperature conditions
expected in the process.

Based on this analysis, we propose a novel modelinbe HIx system that matches all the
constraints enounced.
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