
Energie & Umwelt / Energy & Environment
Band / Volume 617
ISBN 978-3-95806-723-3

Energie & Umwelt / Energy & Environment
Band / Volume 617
ISBN 978-3-95806-723-3

Radiolytic Stability of BTBP-, BTPhen- and DGA-based  
Ligands for the Selective Actinide Separation by Solvent  
Extraction
Holger Schmidt

617

En
er

gi
e 

& 
Um

w
el

t
En

er
gy

 &
 E

nv
ir

on
m

en
t

A
ct

in
id

e 
Se

pa
ra

tio
n 

Li
ga

nd
s:

 R
ad

io
ly

tic
 S

ta
bi

lit
y

H
ol

ge
r S

ch
m

id
t



Forschungszentrum Jülich GmbH
Institut für Energie- und Klimaforschung (IEK)
Nukleare Entsorgung (IEK-6)

Radiolytic Stability of BTBP-, BTPhen- and 
DGA-based Ligands for the Selective Actinide 
Separation by Solvent Extraction

Holger Schmidt

Schriften des Forschungszentrums Jülich
Reihe Energie & Umwelt / Energy & Environment	 Band / Volume 617

ISSN 1866-1793  		  ISBN 978-3-95806-723-3



V 

Table of Contents 

Abstract .......................................................................................................................................................... I 

Kurzzusammenfassung ............................................................................................................................... III 

List of Abbreviations ................................................................................................................................ VII 

1. Introduction ........................................................................................................................................... 1 

1.1. Back-end of the nuclear fuel cycle ................................................................................................ 2 

1.2. Hydrometallurgical reprocessing: solvent extraction .................................................................... 4 

2. Radiolysis in nuclear reprocessing ...................................................................................................... 11 

2.1. Radiolysis of the aqueous phase ................................................................................................. 11 

2.2. Radiolysis of the organic phase .................................................................................................. 14 

2.2.1. Radiolysis of alcohols ......................................................................................................... 15 

3. Ligands of interest for this work ......................................................................................................... 17 

3.1. Nitrogen donor ligands................................................................................................................ 17 

3.1.1. Development and evolution of N-donor ligands ................................................................. 17 

3.1.2. Radiolytic degradation of BTBP-type ligands .................................................................... 20 

3.1.3. Pulse radiolysis of BT(B)Ps ................................................................................................ 21 

3.2. Diglycolamides (DGA) ............................................................................................................... 22 

3.2.1. Development and evolution of Diglycolamides .................................................................. 22 

3.2.2. Radiolysis of Diglycolamides ............................................................................................. 23 

4. Scope of the work and objectives ....................................................................................................... 27 

5. Materials and Methods ........................................................................................................................ 29 

5.1. Experiments using N-donor extractants ...................................................................................... 29 

5.2. Experiments using DGA extractants ........................................................................................... 31 

6. Conclusions ......................................................................................................................................... 33 



VI 

6.1. Summary of the work on CyMe4BTBP and CyMe4BTPhen ...................................................... 33 

6.2. Summary of the work on DGA-type ligands .............................................................................. 38 

7. List of Figures ..................................................................................................................................... 43 

8. References ........................................................................................................................................... 45 

9. Acknowledgements ............................................................................................................................. 59 

10. List of Papers ...................................................................................................................................... 61 

 

 



Energie & Umwelt / Energy & Environment
Band / Volume 617
ISBN 978-3-95806-723-3

Energie & Umwelt / Energy & Environment
Band / Volume 617
ISBN 978-3-95806-723-3

Radiolytic Stability of BTBP-, BTPhen- and DGA-based  
Ligands for the Selective Actinide Separation by Solvent  
Extraction
Holger Schmidt

617

En
er

gi
e 

& 
Um

w
el

t
En

er
gy

 &
 E

nv
ir

on
m

en
t

A
ct

in
id

e 
Se

pa
ra

tio
n 

Li
ga

nd
s:

 R
ad

io
ly

tic
 S

ta
bi

lit
y

H
ol

ge
r S

ch
m

id
t


	Leere Seite



