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ESRF

- 3 container confinement
- 1÷15 grains 0.1 � Ø 2 mm
- Dry N2 confinement gas
- P, T = f (t) Labview acquisition

- remotemagnetic positioning

-X-ray windows: Be 12.5 µm; T=70% @ 2.3 keV
- Optical windows: sapphire 0.5 mm, T� 70%

- Pure silica capillaries
- Very thin walls � 10 µm
- 5 grains/capillary
- grains held by ultraclean spacers

X-ray imaging:
- High flux @ ESRF synchrotron
- XRF + XRD + XAS
- high resolution 0.2 - 2 µm
- full grain penetration
- information length - 10 - 100 µm (S - Fe)

XRF [4]
- Ultratrace MDL
- ppmmapping
- Direct semi-quantitative imaging
- Monte-Carlo & STD quantification

- XRAYLIB database development [2] 

XRD
-WAXS trace mapping
- fast acquisition � 1 s
- identification & Rietveld refinement

XAS
Trace element � 100 ppm
K edge elements: S, Ca, Cr, Fe
SIXES imaging of species

Raman imaging:
- direct mineralogical imaging
- Labram Dilor microscope
- Ar excimer laser
- high resolution � 0.8 µm
- skin penetration (� 100nm)

IR imaging:
- Ar excimer laser
- moderate resolution � 5 µm
- transmission/reflection geometries

PyMCA [1] package
- Hyperspectral imaging

- Multi-probe mapping:

XRF/XRD/Raman/IR

-compatible with lab. instruments

- image processing

+ + + +
ITFA [10] / MAM [11] XAS modeling

FIT2D [12] XRD mapping

Univ. of Ghent M-C package
- all interactions XRF, Scattering

- feed-back capability (fit )

- 2nd order effects: 

Bremsstrahlung + Compton excitation

- 3rd order effects: e- impact ionization

bremsstrahlung of L photoelectron
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Image processing

IR spectra through sapphire window
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X-rays IN

XRF OUT

XRD OUT

Raman IN/OUT
IR IN/OUTIR OUT

- Ultrapure, thin wall capillaries
- 5 grains/capillary

- µ-sensors for P & T
- LABVIEW® acquisition
- HAZMAT transportation container

- dry N2 confinement gas

- glove box assembly

- in-situ outer decontamination


