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Obj ti R ltObjectives ResultsObjectives Results
Long-term radiotoxicity of spent nuclear fuels is governed by plutonium and minor Contributions to paramagnetic shift via temperature dependent measurementsLong term radiotoxicity of spent nuclear fuels is governed by plutonium and minor 

ti id (N A C ) S ti f A (III) f L (III) i i l t f P&T
Contributions to paramagnetic shift via temperature dependent measurements 
f ll i BLEANEY th d l f l f th f [L ( P BTP) ](NO )actinides (Np, Am, Cm). Separation of An(III) from Ln(III) is a crucial step for P&T following BLEANEY methodology of complexes of the form [Ln(nPrBTP)3](NO3)3.

and P&C strategies Rational design in ligand development for liquid-liquid extrac-
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Error bars are smaller than the depicted symbolsand P&C strategies. Rational design in ligand development for liquid liquid extrac
ti i d i bl

Error bars are smaller than the depicted symbols.
tion is desirable. 
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U, Pu (+ Np) separationPUREX U, Pu (  Np) separationPUREX

An(III) + Ln(III) co-ext’nDIAMEX An(III) + Ln(III) co-ext nDIAMEX

An(III)/Ln(III) separationSANEX An(III)/Ln(III) separationSANEX

SmSm
Am(III)/Cm(III) separationLUCA Am(III)/Cm(III) separationLUCA

BackgroundBackground
F d t l d t di l l l l f th i i f th l ti it fFundamental understanding on a molecular level of the origin of the selectivity of g g y
extracting ligands is necessary in order to develop new or further improve alreadyextracting ligands is necessary in order to develop new or further improve already 

t bli h d t ti testablished extraction systems.y
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Eu:Eu:
FERMI contact shift contributionFERMI contact shift contribution 
stronger than pseudo contact partstronger than pseudo contact part

Sm:Sm:
Overall small contributionsOverall small contributions

NMR theory FERMI contact and dipolarNMR theory FERMI contact and dipolar 
t ib ti l

S ti f ll t ib ti t th b d h i l hift f t i li d l i
contribution are equal

Separation of all contributions to the observed chemical shift of certain ligand nuclei.  p g
YbYb:
Only small FERMI contact but strongOnly small FERMI contact but strong 
di l t ib ti d t t bldipolar contribution detectable

P ti t ib ti b t d f th ll b d h i l
p

PRE effects in core structureParamagnetic contributions can be separated from the overall observed chemical PRE effects in core structureg p
shift by referencing to a isostructural diamagnetic complex Subsequent splitting intoshift by referencing to a isostructural diamagnetic complex. Subsequent splitting into 

F t t (δFCS) d d t t di l t (δPCS) b hi d ba FERMI contact (δFCS) and a pseudo contact or dipolar part (δPCS) can be achieved by 
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application of variable temperature measurements Literature: Funded byapplication of variable temperature measurements. Literature:
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BLEANEY methodology separates contact from pseudo contact contributions by extra- Facility of the EURATOM FP7 program
polation to infinitely high temperatures The axis intercept is a measure of the cova-polation to infinitely high temperatures. The axis intercept is a measure of the cova
lenc in the ligand metal bond the slope is a meas re for the dipolar interaction belency in the ligand metal bond, the slope is a measure for the dipolar interaction be-
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