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of specific ligands and materials for ion extraction and separation.

Focus on the understanding of the molecular and supramolecular mechanisms
governing affinity and selectivity.
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 Extractant : Alamine

« Diluent : linear alcane (j_/J

 Phase modifier : 1-octanol
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Leaching containing :

Uranium sulfate
Impurities : Fe, Zr, Mo, V
Sulfurique acid

Ammonium sulfate

C. Boirie, “Extraction of uranyl sulfate with amines,” Bull. soc. chim. France, vol. No. 8-9, 1958
A. Chagnes et.al., Solvent Extraction and lon Exchange, vol. 30, no. 1, pp. 67-76, 2012
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lonic liquids

Ammonium-based lonic Liquids
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Trioctylammoniums (TOAH™) Methyltrioctylammoniums (MTOA™)

Step 1: trialkylamine protonation

Step 2: uranyl extraction by anionic exchange
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Mixtures with same anions and different cations

Synergistic mixture of anions

Mixtures with same cations and different anions

\_

AIO =2

Mixtures of two
ammoniums

Agqueous phase
0.1 M H,SO0, and
0.1 M(NH,),S0, +
250 ppm U(VI) and
250 ppm Fe(lll)

)

Mélanges de sels d'ammonum quaternaire pour I'extraction de I'uranium (VI) de solutions aqueuses d’acide sulfurique, Zijun LU

Objectives:
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Comparisson of conventionnal and ionic liquid media for:
= Extraction capacity

= Extraction mechanism

‘ Explain the anionic synergy, not investigated in literature




Uranyl complexe caracterization

What we know: What we don’t know: n
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3 SOZ™ in inner sphere of UO3* . Origin of synergy
H-bonds created bewteen TOAH* . Role of SO2~ in UO3" complexation?
and 3 SO;~ . Role of NTf; ?
[H20]org= 0 - Role of H,0? ([H;0]4rg > 0)

T. Sukhbaatar et. al., Chemical Communications, vol. 55, no. 53, pp. 7583-7586, 2019




Uranyl complex in ILs mixture
Role of SO, 2

FT-IR = |ndentification of v,4(UO,) and vibrational modes of SO%~
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D. L. Quach et.al., Inorganic Chemistry, vol. 49, no. 18, pp. 8568—-8572, sep 2010.



Uranyl complex in ILs mixture
~ Role of NTf,

FI-IR Indentification of v,4(UO,) and vibrational modes of NTf,

[SO27]/[NTf;] = 0.125 — 1 loaded with U
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\_ % presence of NTf, .

D. L. Quach et.al., Inorganic Chemistry, vol. 49, no. 18, pp. 8568—-8572, sep 2010 @



1I9F NMR

SOZ™ + NTf;
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Uranyl complex in ILs mixture

Role of NTf,"
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UV-vis

SOZ™ + NTf;

N
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[SO2~)/[NTf;] = 0.5, 0.75
and 1 0or0.1 M TOAIn
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loaded with 2500 ppm
U(VI)
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Uranyl complex in ILs mixture
~ Role of SO~

20
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Similar D3}, trigonal symmetry”* :> 3 SO;™ in inner coordination
sphere of uranyl in ILs system

*K. Servaes et. al., European Journal of Inorganic Chemistry, no. 32, pp. 5120-5126, 2007
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Uranyl complex in ILs mixture

FT U LIl k3 %(R)

In first coordination sphere:
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= Synergy origin?



[H,0] (moliL)

Reference:TOA + dodecane
[H,0]4rg = 0.2 mol/L
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Role of water on synergistic extraction?
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Conclusions / perspectives

No dilution, no third phase Patented
Synergistic extraction of U —

3 SO,% in inner sphere of coordination
NTf, not involved
Role of water?

Indentification of v(S0,) link with UO, and v(50,) link with H,O in FT-IR (DFT calculations)

Determine the maximum sulfate and water quantites before lost of uranium extraction

Thank you for your attention ‘
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Uranyl complex in ILs mixture
Role of TOAH?*

N () 2) (133

1H NMR Reference system: TOA in dodecane (4) TOA
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Synergie anionique et pas cationigue
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n (Pa.s)

(TOAH"),SO% + TOAH'NTY,
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