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Used PART 1: Sorption (CEC) Measurements on

Fuel
Disposition thermally treated clays
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Used PART 1: Sorption Measurements on

Fuel
pisposition  thermally treated clays
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Used
Fuel
Disposition

PART 1: Sorption Measurements on
thermally treated clays
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Used PART 1: Sorption Measurements on

Fuel
pisposition  thermally treated clays
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Used

Fuel PART 2: lodide diffusion behavior

Disposition
Clay mineralogy Experimental conditions/results
o 1:1 layer
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Handbook of Clay Science, Eds.: Bergaya, F., Theng, B.K.G., Lagaly, G.; Elsevier, 2006.

Potential reasons for anion interactions

Interactions?... what interaction?
lodine redox -> oxyanions

Clays impurities
Nano-environments

RO~

June 10, 2015 UFD WG Meeting

Rheodyne

-Szmqlingvalve
£
Es

Fluid-fluid
separatorll

Jacketed
sample

I1SCO
Pump A

Fluid-fluid




Used
Fuel

: . Anion Exclusion in Clays
Disposition

compaction
_h.
anion
diffusion
increase of
jonic strength
1 1: TOT-layer
2 2 : interlayer water
3 3+4 : interparticle water

3 : double layer water

4 : free water

L.R. Van Loon et al. / Applied Geochemistry 22 (2007) 25636—-2552
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Used
Fuel
Disposition

Drawbacks of the HP, flow through
diffusion setup

* Long setup and experiment times
due to:
« Saturation
* Measuring of break-through
» Sampling resolution
» Sensitivity of diffusion process to
sampling interval
« Limited range of compaction
densities worked with the system

June 10, 2015
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Used New Method of Pellet
ruel Preparation

Disposition

* Press pellet to desired compaction density « Advantages over HP system

* Encase pellet in teflon sleeve with micro- * No clogging, sampling issues
porous hastelloy frits * Multiple pellets in parallel

* Load pellet-frit assembly into centrifuge * Faster end-to-end experiment
tube to saturate pellet cycle

* Old setup = 30 days
* New setup < 30 hours
* Flow-through diffusion set-up
* Freeze dry pellet
» Laser Ablation ICP-MS (LA-ICP-MS) for
2D distribution of elements  LA-ICP-MS for Micro

-Scale Elemental Mapping on Solids
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Used PART 3: Swelling Measurements on

Fuel
pisposition  thermally treated clays

Oedometer swelling system
* Allows for Const. P or Const V swelling measurement
» Measures Pore Pressure, and displacement (via LVDT)

June 10, 2015 UFD WG Meeting

11



Used
Fuel
Disposition

Back-Up Slides
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Used
Fuel XRD of thermally treated lllite

Disposition

HT XRD results for: lllite <75um (Heating profile room temp = 1300°C = room temp, 50°C
increments in static air.)
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Used
Fuel XRD of thermally treated Smectite

Disposition

HT XRD results for: Smectite <75um (Heating profile room temp - 1300°C - room temp, 20°C
increments in static air.)
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Used PART 3: Swelling Measurements on

Fuel
pisposition  thermally treated clays

High Pressure Piping System
Heat gun with lemperaturs
controller for use only dunng
placement of cedometer m
neutron bzam (provided by
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) pEn housing ISCOB
CV = Check Valve
EF = Excess Flow valve
RFO = Restrictive Flow Orifice
Pl = Pressure Indicator Notes:
PRV = Pressure Relief Valve Tubing 12 HIP 1/8" TS. The fttings to
) Tl = Temperature Indicator connect the tubing to the cedometsr
(_(_)ZL-(Imder S RO are 1aper seal connecuons.
w/ scale V = Val HP Prassurs
- Generator Not shown: a strain gauge wil be

placed around the sample chamber

excopt during placament of
oedometer m front of the neutron

beam
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