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Microwave-Assisted Homogeneous Liquid-Liquid Extraction of Platinum Group Elements
from Nitric Acid Aqueous Solution to Thermomorphic [Hbet][Tf,N] lonic Liquid
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Thermomorphic ionic liquid ; [Hbet][Tf,N]

lonic liquids (11s)

@ lonic liquids are organic salts which are liquid at room temperature.
-4 lonic liquids have unique properties;

» Thermal stability
» Non flammability

temperature (UCST).

€ Themomorphic ionic liquid
: Liquid-liquid equilibrium of [Hbet][Tf,N] and H,O has upper critical solution

:> [Hbet][ Tf,N] is known as promising solvent for phase-transition extraction.

Microwave Irradiation

0 Inductive heating
> Energy saving
» Rapid heating ,
—extraction system using
[Hbet][ Tf,N] canbe

» Low vapor pressure _\M o . \‘:\ N ,;5’ i heated rapidly.
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- @ [Hbet][Tf,N] consists of [Hbet]* and [Tf,N]-. [Hoeg* [Tf NI i species such as Ir(I11),

Ru(lll) should be efficiently
accelerated. |
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Extractability (E%) of Ru(lll), Rh(l11), and Pd(l1) vs. [HNO,] in the [Hbet][ Tf,N]-HNO,(aq)

system. Shaking time: 1 h.

With increasing [HNOs], the extractability
of each metal species decreases. '
Pd(Il) at 0.3M [HNO,] shows high
extractability. ;
Order of extractability at [HNO,] =0.3 M .
is Pd(11) > Rh(I11) > Ru(lll). '

Single system: solution system containing Ru(l11), Rh(l11), or Pd(I1).
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Extractability (E%) of Ru(lll), Rh(lll), and Pd(lIl) in the [Hbet][Tf,N]-0.3 M HNO,(aq)
system. Left: single system, Right: mixed system.

Mixed system: solution system containing Ru(l11), Rh(l11), and Pd(l1).
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Single and mixed
- » Extraction of
> Extraction of

systems show similar extraction behavior.
Pd(11) attained equilibrium after shaking forl h.
Ru(ll) and Rh(I11) did not reach equilibrium even after shaking for 52 h.
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Results & Discussion - Il : Microwave assisted extraction
Single system Mixed system
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Extractability (E%) of Ru(lll), Rh(l11), and Pd(l1) in microwave assisted extraction of the [Hbet][TT,N]-
0.3 M HNO,(ag) system. Left: single system, Right: mixed system.
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Logarithmic plots of D of Ru(l11), Rh(I11), and Pd(l1) vs. [HNO,] in the [Hbet][ Tf,N]- HNO,(aq) system.
Left: single system, Right: Mixed system. The D values were evaluated from the concentrations of metal
species In agueous phases after reaching the extraction equilibrium under microwave irradiation.
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» The slops of log D-log [HNO,] show negative values.
These negative values suggest that the deprotonation of [Hbet]* contributes the extraction
reactions and that the resulting bet species coordinate to Ru(lll), Rh(111), and Pd(IlI).
[Hbet]* — H* + (H,C);N*-CH,COO-

This dissociation can explain the fact that extractability of Ru(lll), Rh(lll), and Pd(ll) decrease with
Increasing [HNO,], because the increase in [HNO,] depresses the deprotonation of [Hbet]* .

Conclusions

€ Microwave irradiation largely accelerates the homogeneous liquid-liquid extraction

reactions of Rh(lll) and Ru(ll1) in the HNO,(aq)-[Hbet][ Tf,N] system.

& Especially, Rh(Ill) is efficiently extracted by microwave irradiation method.

Future Works

& Detail studies on extraction mechanism.
€ Mutual separation of Ru(l11), Rh(l11), and Pd(l11).
& Investigation of new ionic liquids.
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