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Why do we have a separate scope in ACTINET on
actinide geochemistry?

Safe disposal of high level nuclear waste is still one of the key
guestions in nuclear energy.

Technical challenges in construction and operation of repositories have
been solved to a great extent.

Long term safety of nuclear waste disposal over long time periods may
not be ensured by technical systems alone.

Long term safety can be deduced only by understanding the basic
processes of radionuclide behaviour in the geochemical environment of
repositories in deep geological formations.
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Why focusing on actinides?

Pu and minor actinides (Np, Am, Cm) dominate
radiotoxicity of high level waste over long time
periods.

TU elements don‘t exists in nature, thus their
geochemistry is widely unknown.

Complex aquatic chemistry neccessitates
sophisticated tools.

Only few Institutions in Europe can handle
a-emitting radionuclides.
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Radiotoxicity of 1 ton of Spent Fuel
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Substructure of Scope 2 - Work Packages B iy

6 Work Packages

WP R-11: Aqueous chemistry and thermodynamics of actin ide

WP R-12: Interaction of actinides with mineral surfac  es

WP R-13: Coprecipitation of actinides in secondary pha  ses

WP R-14: Actinide interaction with colloids

WP R-15: Mechanism of dissolution of actinide contain INg matrices

WP R-16: Development and application of speciation met  hods
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Joint Research Projects and involved Scientists

>all 1-7: JRPs and Scientists
among the Work Packages

WP R-11: Aqueous chemistry and
thermodynamics of actinide

WP R-13: Coprecipitation of actinides
in secondary phases

WP R-14: Actinide interaction with
colloids

WP R-15: Mechanism of dissolution of
actinide containing matrices

WP R-16: Development and application
of speciation methods
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Joint Research Projects and involved Scientists

-all 1-7: JRPs and Scientists Joint Research Projects and Scientists
among the Work Packages
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WP R-11: Aqueous chemistry and
thermodynamics of actinide 16
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WP R-13: Coprecipitation of actinides
in secondary phases

WP R-14: Actinide interaction with
colloids

WP R-15: Mechanism of dissolution of
actinide containing matrices
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R-11 R-12 R-13 R-14 R-15 R-16

WP R-16: Development and application
of speciation methods Call 1-7: 30 JRPs:
57 Young Scientists
3 Fellowships
2 Support for Equipment
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Research Highlights

Call 02: ACTINET sorption board — Managing experiment s, models and data
To establish an ACTINET Sorption Board, which
provides guidelines for sorption experiments and
modelling, and finally a base of recommended
sorption data.

GI-XAFS
UV

Call 02: Spectroscopy and quantum chemistry
applied to surface reactions of actinides

on aluminum oxy-hydroxides

Fundamental study of sorption mechanism of o |
Cm(lIl) and U(VI) onto saphhire (single crystals) opucal
and gibbsite by a multi-method approach,  araphy A [PEods
including quantum chemical calculations.

" PZCI e

Zeta- Sapphire,

Potential g :

Call 02: Common International Workshop Surface React ions & Electrical
Interfacial Layer
Experiments and Models towards a Common Basis.
Oct. 7th —14th , 2007, Opatija, Croatia, 29 participants from 14 countries
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Research Highlights ﬂ(l'l‘

Call 01: Development of components for spatially re  solved speciation studies at

the INE-Beamline
Elemental distribution of uranium enriched sediments from Ruprechtov,

Czech Republic, using confocal u-XRF

R .+ Understanding mechanism for immobilization of U in
| % @3 sediments
- Information on natural analogues for long term
! performance assessment of disposal of high level
radioactive waste
[ %3 © Ascertainment if U-enriched ‘hot spots’ are located near

specific minerals or elements, e.g., Fe(ll) minerals

Synchrotron radiation is focus-
ed to mm dimensions with new ICXOM_ZO
lenses, developed at FZK-IMT at FZK in 2009

FZK-INE operates a beamline at the synchrotron source ANKA
dedicated to actinide speciation investigations related to nuclear

waste disposal as well as applied and basic actinide research. M. A. DENECKE et al., Microscopy Microanal. 13(3), 165 (2007)
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Ll e Actinides in the geochemical environment
Training and Education, Workshops and Conferences

WP-12: Characterization of Solid-Water Interface Rea ctions of Metals and

Actinides on Clays and Clay Minerals
March 14th -15th, 2006, Jena, Germany; > 40 participants

WP-13: Short course with tutorial on aqueous-solid s olution systems

Involving actinides (thermodynamic and experimental aspects)
Nov. 16th — 18th , 2005, PSI, 28 participants

WP-12: ACTINET Sorption Board - Knowlegde Infrastructu  re and Education
Oct. 7th —14th , 2007, Opatija, Croatia, 29 participants from 14 countries

WP-16: Workshop on Actinide Speciation using XAFS
March 7th — 10th, 2006, FZK, 24 participants

WP-16: 4th Workshop on Speciation, Techniques, and F  acilities for Radio-

active Materials at Synchrotron Light Sources, Acti nide-XAS-2006
Sep. 18th — 20th , 2006, FZK, > 60 participants

MIGRATION 2005:

Sep. 18th — 23rd , 2005, Avignon, France, 338 participants from 26 countries
MIGRATION 2007:

Aug. 26th — 31st, 2007, Munich, Germany, 359 participants from 29 countries
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Fellowships

Fellowship

- New instrument within ACTINET to promote and support young scientists
- Duration: 1 year
- Grant: 40,000 €

Three fellowships granted within Scope 2

WP-12: Reduction of U(VI) by adsorbed Fe(ll) on seve ral clays and by
structural Fe(ll) in smectite in O ,, CO, free atmosphere

WP-13:  Structural incorporation of actinides into cl ay minerals

WP-16: Development of analytical tools for speciatio  n of Pu and U ions:
focus on capillary electrophoresis coupled to ICP-M S
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Support for equipment

WP-16:  Probing the interactions of actinides with the functional species of

mineral/electrolyte interface by sum frequency vibrational spectroscopy
- auxiliary laser system to be synchronized with the FEL at FZD

WP-16: CCD camera for mXRD and XRD
tomographic investigations at the
INE-Beamline for Actinide Research
at ANKA, FZK
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L2138 Actinides In the geochemical environment

Assessment of Joint Research and Integration activi ties

- 5 Workshops, 2 International Conferences

- 30 Joint research projects

- Broad range of research topics

- Cooperation between 21 institutions from 13 countri es

+ 116 person weeks spent by guests at Pooled Faciliti  es (for Calls 1 to 3)
-+ 50 publications, 84 presentations _ (only for Calls 1 to 3)

- 3 granted ACTINET Fellowships

- 2 grants of equipment at Pooled Facilities

- Good interaction with Theoretical User Lab

Significant contribution to improve long term safet y of nuclear
waste disposal
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ACTINET Conclusions

There is no sustainable renaissance of nuclear
power without the scientific proof of safe dis-
posal of radioactive waste over long time
periods.

Actinides play a key role in safety assessment
for nuclear waste disposal

It turned out, that ACTINET is able to

. ACTINET

...take advantage of European actinide

laboratories | ACTINET
...enable the work with actinides IS a sucess story...

...coordinate actinide research in Europe
...bring together the scientific community .
...have high scientific output ...It needs support and care
...attract young scientists
..Improve education and training
..keeping nuclear competence

...but it's like a young tree

...to become self supporting
and long-lasting!
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