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Fig. 1. Structural formulas of the component ions of ILs and their abbreviations
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Table 1. Distribution ratios of iodide and iodate ions at infinite dilution and extraction equilibrium constants in IL/water

biphasic systems at 25°C

log Do log Kex-1E log Kex-ip
IL log Kyp'?
I 105 I 105 I 105
[BMIm][NT£] ~1.78¢ -1.70 -3.48 0.08
[HMIm][NTf] —2.320 ~1.49 -3.81 0.83
[MOIm][NTf] —2.782 -1.02 -3.80 1.76
[BM,Im][NTf] -1.96 -1.68 -3.63 -0.28
[BMPyr][NTf] -1.83¢ -1.77 232 359 419 006  —0.49
[MTOA][NTH,] —4.59° 0.52 0.08 —4.07 —4.51 5.11 4.68
[THTDP][NTf,] —4.96" 1.33 1.09 —3.64 —3.88 6.29 6.05
[HBPyr][NTf] -1.50° -0.60 -1.82 —2.10 —3.32 0.90 -0.32
[HTOA][NT:] -5.20° 2.26 1.92 —2.94 —3.28 7.46 7.12
[MOIm][PFy] ~2.09° 0.02 -2.07 2.11
[MOIm][BF4] -1.217 1.01 -0.20 222
“Ref.3. PRef. 4. °Ref. 7.
3 1 1 T T 1 3 T T T T T
9 - - - - - -
O Distribution of |~ | ol % Distribution of 10, |

1/2 12

log Ksp log Ksp

Fig. 2. Relationship between log Dy and log K,'"? for [NT£,] -based ILs with different component cations. IL cation: 1.
[BMIm]*; 2. [HMIm]'; 3. [MOIm]*; 4. [BM2Im]*; 5. [BMPyr]*; 6. [MTOA]"; 7. [THTDP]*; 8. [HBPyr]*; 9. [HTOA]"
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Table 2. Composition of artificial brine

concentration (g/L)

Na* 10.4 (10.0)*
Cr 17.7 (18.0-19.5)2
HCOs5~ 1.02 (1.0)®
Mg?* 0.502 (0.50)*
K* 0.30 (0.30)
Ca> 0.19 (0.19)
NH* 0.12 (0.12)
Br- 0.12 (0.12)
I 0.11 (0.11-0.13)
B(OH); 0.010 (0.010)
Fe 0 2-5

2 Concentration in the iodine-rich underground brine in Chiba Prefecture (Ref. 11)
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Fig. 3. Effect of IL/water volume ratio on the extractability

of I” from artificial brine
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Extraction of lodine in Natural Salt Water Using lonic Liquids

Shoichi Katsuta
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Summary

Iodine is a useful element with a wide range of uses and an important export resource in Japan. Solvent
extraction is one of the effective methods for separating iodine, but conventional organic solvents basically extract
only neutral I,. On the other hand, since iodine is mainly present as an ionic species such as I” in nature, the
conventional solvent extraction method requires an oxidation process in advance. In this study, focusing on ionic
liquids with excellent ion extraction ability, we investigate in detail the distribution behavior of I™ and 103™ in
hydrophobic IL/water biphasic systems, and find an IL extraction system suitable for iodine extraction from
iodine-rich natural brines.

The distribution ratio (D) data obtained for I” and IO;™ in various IL/water systems revealed that the D value
greatly varies depending on the IL species. From analysis of the dependence of D value on the IL species based
on the extraction mechanism, it was found that, in general, an IL composed of a more highly hydrophobic cation
and a more highly hydrophilic anion has a higher extractability for these anionic species of iodine, and that the IL
containing a protic cation has a specific high extractability. Specific interactions such as hydrogen bonding
between the protic cation and I” or 103 are suggested. In comparison of I” and 1057, I” is more highly extracted
in all the IL/water systems studied.

From these basic findings, trioctylammonium chloride (JHTOA]CI) was expected to be a suitable IL for
effective extraction of I", and the extraction of I" in brines with this IL was examined. As a result, it has been
demonstrated that I can be quantitatively extracted into [HTOA]CI at a volume of about 1/40 from an iodine-rich

natural brine containing high concentrations of other ions such as CI™.



