


Introduction - Materials
characterization

Starting point: Bulk analysis
A Chemical composition (XRF)
A Phase composition (QXRD)

Sensitivity: general
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Introduction - Materials Ca0 391 423
- - Sio2 12.3 14.9
characterization e — oo
MnO 4.1 4.1
Starting point: Bulk analysis XRF ﬁ';gg 1; 1-2
A Chemical composition (XRF) Tio2 10 0.9
A Phase composition (QXRD) V205 - 0.8
Cr203 - 0.2
total 98.0 99.4
Fe-Wuestite Fe(Mg)O 25.7 35.9 241 30.8

Mg-Wuestite Mg(Fe)O 9.4 6.3

Magnetite Fe304 0.8 0.4

Iron met Fe 0.5 0.0
[Srebrodolskite Ca2Fe205 18.0 18.0 12.3  12.3

Hatrurite C3S 0.1 0.2

Larnite beta C2S Ca2SiO4 20.4 36.5 45.2  50.

QXRD lalpha’ c2s cazsios 15.9 4.8

alpha C2S Ca2SiO4 0.2 0.4
Lime CaO 28 3.2 45 A7

Portlandite Ca(OH)2 0.1 0.1

Calcite CaCO3 0.5 0.2

Aragonite CaCO3 0.1 0.3 3
I Amorphous 5.4 1.2
Sensitivity: general




Sensitivity:
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Fe-iuestite 2436 %
Ml agnetite 075 %
Ferrita 051 %
Srebrodolskite A7.00 %
Larnite 19,33 %
Hatrurite 0.0 %
Lime 269 %
Fortlandite 0.1 %
Calcite 0. %
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FeO 27.1 23.3

Introduction - Materials Ca0 391 423
- - Sio2 12.3 14.9
characterization e — oo
MnO 4.1 4.1
Starting point: Bulk analysis XRF Al203 11 1.0
; . " P205 1.5 1.8
A Chemical composition (XRF) Tio2 10 0.9
A Phase composition (QXRD) V205 - 0.8
Cr203 ] 0.2
total 98.0 99.4
And then: Microscopic information Fe-Wuestite Fe(Mg)O 25.7 35.9 241 30.8
A How to relate microscopic information Mg=wuestte'Mg(Fe)O Eie codl
) ) Magnetite Fe304 0.8 0.4
to bulk information? (fonimelEe 0.5 0.0
A How to correlate observations from |Srebrodolskite Ca2Fe205 18.0 18.0 123 123
diff t mi s Hatrurite C3S 0.1 0.2
Irerent microscopes: Lamite beta C2S Ca2Si04  20.4 365 452 50,
QXRD lalpha’ c2s cazsios 15.9 4.8
alpha C2S Ca2SiO4 0.2 0.4
Lime CaO 28 3.2 45 47
Portlandite Ca(OH)2 0.1 0.1
Calcite CaCO3 0.5 0.2

Aragonite CaCO3 0.1 0.3 5
I Amorphous 5.4 1.2
Sensitivity: general




Light Optical
Microscopy

A ZEISS Axiolmager Z1

A Automated X-Z stage

A Polarized Reflected Light imaging

A Polished sample mount

A Larger area imaging with stitching
of individual fields C mosaic

Sensitivity: general
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LOM-PRL-5X mosaic

Full Sample




Full Sample g Yo e e 15 g iy Regions of Interest

& ' AEE A Three regions
selected for more in
depth investigation

A Each region has
differing textural and
phase properties




Full Sample : SR e S S A3 e = | LOM-PRL-5X mosaic-crop Regions of Interest

A

- A Three regions
selected for more in
depth investigation

A Each region has
differing textural and
phase properties

AZooming i




Area l

A ROl mosaic

A Zeiss Axio Imager Z1

A 20x objective

A Polarized reflected
light

A Flat field correction

A Colour balance
correction




5

2%: Electron Microscopy
A JEOL 7001F FEG-

A Z contrast
A Needs correlation
with optic

SEM-BSE-250X mosaic




SEM-EDS
Backscatter &
Spectral Imaging

A JEOL 7001
A Dual OXFORD detectors
(SDD 2x170mm)

Sensitivity: general



File  Landmarks andmarks - b Optical Image-Electron Image Correlation

Mame | Actve | rmgx | mwgy | foex ey A ImageJ/F1JI & BigWarp plugin
Pt-0 @ 2360027  2,773.293 0258 032 ) _
Pt-1 v 4793279 250152 30349 0.62 A Set landmarks between images

Pt-2 ] 5065928  4,311.15 =~
Pt-3 ] 2601333 4,607.825
Pt-4 ] 3742562 3,612.053

Settings  Help Bigwarp fixed image

File Settings Help Bigwarp moving image




Optical Image-Electron Image Correlation
A ImageJ & BigWarp plugin
A Set landmarks between images
A Warp optical image to electron image
i This is to align optical image, electron image, and X-
ray chemical (EDS) data

Area 1l

LOM-PRL-20X mosaic-crop SEM-BSE-250X mosaic

Sensitivity: general

250 pm



