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Figure 1. Overview of freezing system.
10 cc sample is stored in a sample tube, where the outer
diameter of the sample tube is 3 cm.
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Figure 2. Time variation of temperature in freezing process.
® and A show —20 °C and —30 °C cases of refrigerant liquid,
respectively.
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Figure 3. adsorption spectrum of sample after melting. Peaks
of I3~ and I5 are clearly observed at 290 nm and 350 nm,

respectively.
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Figure 4. I, generation profile along freezing time. ® and
o show cases of —20 °C and —30 °C freezing temperature,

respectively.
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Figure 5. Picture of freezing process.
Outside is solid phase. Inside is liquid phase. Dark colored

part shows I, precipitate due to iodostarch reaction.
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Figure 6. Initial geometry of (H,0);,+21
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Figure 7. Optimized geometry of (H,0);,+2I by Gaussian03

with the amber potential.
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Redox Reaction Accelerated by Solvent Freezing

— Iodine Production Reaction by Freezing of Iodide Ionic Acidic Solution —
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Using molecular mechanics with amber potential, we investigated the reaction mechanism of an iodine
precipitation reaction induced solute freezing process or the in macro ice solid phase of iodide ionic acidic
solution. Though a redox reaction such as iodine precipitation in iodide ionic acidic solution is usually difficult
to proceed even in high temperature, the reaction: " — I ¢ +e” and I » +I « —I, were processed in solute freezing
process or in macro ice solid phase. As initial geometries, we took structures of I,(H,0), cluster where waters
are surrounding two iodine atoms. lodine atoms were located outside of water clusters in all geometries obtained
by geometry optimization with Amber potential. Unfortunately, geometry optimizations by PM3 and HF/
Lanl2DZ were incomplete because iodine atoms were located outside and dissociated from the water cluster.
In low temperature, the contribution of enthalpy for system stabilization is bigger than that of entropy. Water
crystallization is enhanced by maximization of the number of hydrogen bonding in the solution. Therefore,
precipitation of I, is realized.

Keywords: Redox reaction, Solvent freezing, lodine, Precipitation, Molecular Mechanics, Amber potential
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