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The Brazilian Center for Research in Energy and Materials (CNPEM)

The Brazilian Synchrotron Light Source and the Sirius Project

Time resolved X-ray tomography

Application for Groundwater remediation: in-situ reaction between
TCE and nZVI




National Laboratory S"’A
- Free for academic users o TS . =¥




The Brazilian Synchrotron Light Source 0
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Tipo de Radiagao Radio Microondas Infravermelho  Visivel Ultravioleta Raios X Raios Gama
Comp. de Onda (m) 10° 102 10= 0,5x10° 108 100 1012
Energia dos Fétons 01peV eV 10peV  100peV  1meV  10meV 100meV  1eV 10eV 1006V 1keV 10keV  100keV 1 MeV

N\F =
Escala do ‘.
comp. de onda
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And what Is the impact?

RADIO MICROWAVE LONGWAVE SHORTWAV NEARIR VISIBLE

X-RAY
WAVE IR E IR uv

Higher energy, smaller wavelength

http://www.chemistryland.com/CHM107/Final/FinalWritten.html
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The Sirius Project &
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Large Microscope: most interesting/challenging materials, with nanometric
. . 0l
resolution and several contrast mechanisms Ewa  MANACA o, .

& 3-35 keV 5 -20 keV V-1 v
CATERETE (Extreme Condiions) (o and nano MX) e

) 3-15 keV.
CARNAUEA (pw-CDI/XPCS)

(ARPES/XMCD)

1P|
2 -15 keV 90 eV - 1600 eV
(nanoprobe/ptychography) (AP-RIXS/AP-XPS)
XARU
4- 45 keV

ore COLIBRI

0 eV - 1600 eV
(CDIPEEM)
IMBUIA
0.001 -1eV
(IR-SNOM)

30/90keV
(Cone beam CT)

HARPIA
5-24 keV
(TR-XPD)

—— 3 2T Superbend

Short period undulator
Long period undulator

Experimental Programs
Tender nano-probe for spectro-ptychography; Large FOV (40 um) coherent diffraction imaging; Bragg CDI/XRD/XAFS under
extreme conditions; Serial micro and nano MX; Tender x-ray RIXS; Time resolved powder diffraction; High-throughput SAXS
ARPES/XMCD; AP-RIXS/XPS; CDI/PEEM
Cone beam high energy tomography; EXAFS; High energy X-Ray diffraction; Nano-FTIR
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X-ray computed tomography
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Mogno Beamline @Sirius €%
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Cone beam x-ray imaging )
: 2018

Energy Range  "20, 40 and 70 keV » 1.5” rock and soil samples

Resolution ~ 100 nm to 55um

Field of View up to 85 mm (zoom-in) ) )
A 3D imagein

1 second

Contrast Electron density, phase contrast

I Dose Very efficient ‘ I
Speed Fast (~1 uCTs/s) H r’ 2D Detector
Equivalent to parallel beam with: H
o 71 + 7, X ray focus "
Magnification: M = — : Sample
1 \

e
KB Optics




Applications — zoom tomography €%
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from hundreds of nm to dozens of micrometers PR

~1 mm ~20 um

- Zoom tomography: reveal unresolved

Hm rnlm v 'l‘m connections between pores

Pore scale Rock scale Field scale
. - Truly non destructive scans (cone
NG
o D 74 beam)
W
R LA "7 . .

s - No special sample preparation

required




Application: time-resolved XCT &
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Application: In-situ degradation 0
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T =104 min

© 3- Water injection




Application: In-situ degradation 0
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Questions?

nathaly.archilha@Inls.br
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