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Selective aqueous complexation of actinides with hydrophilic  
BTP and BTBP: Towards improved i-SANEX processes 

Abstract 
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Introduction 

Figure 1: i-SANEX scheme 

Extraction/

scrubbing

An(III) 

stripping

Solvent

An(III)

+

Ln(III) Ln(III)

FeedRaffinate Product Complexing 

agent

FP

An(III)

+ Ln(III)

+ FP
An(III)

≈

Figure 2: General molecular structures of BTP (left) and BTBP (right) 
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Figure 3: SO3-Ph-BTP (left) and SO3-Ph-BTBP (right) 
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Figure 4: Effect of SO3-Ph-BTP on the extraction of Am(III) and Eu(III) into TODGA 

Organic phase – 0.2 mol/L TODGA + 5 vol.% 1-octanol in TPH 

Aqueous phase – 
241

Am(III) + 
152

Eu(III) (1 kBq/mL each) in HNO3, with (filled symbols,  
solid lines) or without (open symbols, dashed lines) 10 mmol/L SO3-Ph-BTP 

A/O = 1, T = (2930.5) K 
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Table 1: Extraction of Am(III) and Eu(III) into TODGA, influence of SO3-Ph-BTBP 

Organic phase – 0.2 mol/L TODGA + 5 vol.% 1-octanol in kerosene 

Aqueous phase – 
241

Am(III) + 
152

Eu(III) in 0.5 mol/L HNO3 without or with 10 mmol/L SO3-Ph-BTBP 

[SO3-Ph-BTBP] DAm(III) DEu(III) SFEu(III)/Am(III) 

0 120 900 7.5 

10 mmol/L 0.33 150 450 

Influence of SO3-Ph-BTP concentration  

-
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Figure 5: Extraction of Am(III) and Eu(III) into TODGA, influence of [SO3-Ph-BTP] 

Organic phase – 0.2 mol/L TODGA + 5 vol.% 1-octanol in TPH 

Aqueous phase – 
241

Am(III) + 
152

Eu(III) (1 kBq/mL each) + SO3-Ph-BTP in 0.50 mol/L HNO3 

A/O = 1, T = (2930.5) K 
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Figure 6: Am(III) and Eu(III) back extraction kinetics with SO3-Ph-BTP 

Organic phase – 0.2 mol/L TODGA + 5 vol.% 1-octanol in TPH,  
loaded with 

241
Am(III) + 

152
Eu(III) (1 kBq/mL each) from 3 mol/L HNO3 

Aqueous phase – 20 mmol/L SO3-Ph-BTP in 0.29 mol/L HNO3 

A/O = 1, T = (2930.5) K 
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Back extraction kinetics 

An(III) + Ln(III) extraction 

Figure 7: Extraction of An(III) and Ln(III) into TODGA 

Organic phase – 0.2 mol/L TODGA + 5 vol.% 1-octanol in TPH 

Aqueous phase – 
241

Am(III) + 
244

Cm(III) (1 kBq/mL each) + (Y(III) + Ln(III), 20 mg/L each) in HNO3 

A/O = 1, T = (2930.5) K 
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Figure 8: Effect of SO3-Ph-BTP on the extraction of An(III) and Ln(III) into TODGA 

Organic phase – 0.2 mol/L TODGA + 5 vol.% 1-octanol in TPH 

Aqueous phase – 20 mmol/L SO3-Ph-BTP + 
241

Am(III) + 
244

Cm(III) (1 kBq/mL each) + (Y(III) + Ln(III), 20 mg/L each) in HNO3 

A/O = 1, T = (2930.5) K 
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