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FROM RESEARCH TO INDUSTRY

C22 den INTRODUCTION
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Ccaden wWoRKPLAN

The NMR analysis with radioactive elements

Magnetic Susceptibility
B The Evans Method

B Previous works

In this study

B Modeling of An(1V) chloride complexes Magnetic Susceptibility

B Study of UV-Visible Spectra

Conclusions and Outlook
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Farnan l.; Berthon C. SPR-Nuclear Magnetic Resonance,
2016, vol. 45, 96-141.
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Cea den MAGNETIC SUSCEPTIBILITY

— The Evans Method

_ 3A6puon
xm(exp) = —_

Evans, D. F. Journal of the Chemical Society, 1959, 2003-2005.
Grant, D. H. Journal of Chemical Education, 1995, 72(1), 39-40.
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Cea den MAGNETIC SUSCEPTIBILITY

— Previous works

C Three PhD works : Wall T., Jan S. and Autillo M.
Magnetic Susceptibility of An(lll, 1V, V and VI) in aqueous media.
13 4 --__ Hund Equation
—— Van Vleck Equation for Ln(lll)
12 - A An(ll) ACf(”l)
11 . = An(Y)
® An(V)
10 - ® An(Vl)

A cm(in)

Effective magnetic moment m; at 25°C

| aand B
radioactivities
) . A;Am(lll)

Th(v) Pulih ™
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Orbital configuration 5f
Wall, T. and al., Inorg. Chem., 2014, 53, 2450-2459.
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FROM RESEARCH TO INDUSTRY

Cea den MAGNETIC SUSCEPTIBILITY

Previous works

Autillo, M. and al., PCCP, 2014, 16, 8608-8614.

Xradioactivité = Xradicaux™ Xp
Pu(lll) Am(lII)
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Solvated electrong
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< Alpha radiolyses of : Radicals production
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FROM RESEARCH TO INDUSTRY

Cea den MAGNETIC SUSCEPTIBILITY

— Previous works

Autillo, M. and al., Inorg. Chem., 2016, 55, 12149-12157.
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Quantum Mechanics (Modeling)

. . . Bolvin H. from Toulouse University (France)
Nature and concentration in anions

ACS 2539 National Meeting, SF, CA, USA | CEA Marie-Claire ILLY | April 6, 2017 | PAGE 8



~ MODELING

— An(IV)-Cl Magnetic Susceptibility

Electronic states

L% m*

@ " ot

ground state excited state

Magnetic

}> Susceptibility

UV-Visible
Spectrum

Collaboration with Bolvin, H. from Toulouse University (France)
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~ MODELING

— An(IV)-Cl Magnetic Susceptibility

Xm = f(1/T) for U(IV)-Cl complexes (5f2)
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~ MODELING

— ANn(IV)-Cl Magnetic Susceptibility

Xm = f(1/T) for U(IV)-Cl complexes (5f2)
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Molar magnetic susceptibility x,, (10 m3/mol)
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~ MODELING

— U(IV)-CI UV-Visible Spectrum
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~ MODELING

— U(IV)-CI UV-Visible Spectrum
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~ MODELING

— U(IV)-CI UV-Visible Spectrum
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FROM RESEARCH TO INDUSTRY

CZa den CONCLUSIONS & OUTLOOK

B Magnetic susceptibility: Influence of different parameters [
0.08 &
B UV-Visible spectra: first calculations, better understanding g i
=% not yet completed, finalized. 2 004 |
;
002 L%
B Narrow temperature range for NMR analyses 278 — 333/353K . .
H '/L.....;...... 0 ‘qu_-_ . - 1 1
* 0 — 300K for Magnetism analyses R 0 50100 130 200
I JRC

EUROPEAN COMMISSION Temperature (K)
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B Ongoing article about

x “Modeling of Magnetic Susceptibility of An(IV)-chloride complexes”

t‘\
$ llly, M.-C.; Autillo, M.; Guerin, L.; Bolvin, H.; Guillaumont, D.; Berthon, C.; Moisy, P.

B Actinide ions in solution: NMR shift probes for conformational studies.
Actinides Induced Shift (AlIS) = Lanthanides Induced Shift (LIS)
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