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WDS with Parallel Beam Optic: specifications

QUANTAX WDS WEBINAR
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Technical principles  of Bruker PBO-WDS & EDS
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nl= 2d sin (q)

Bragg equation
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QUANTAX WDS is fully integrated in the ESPRIT software
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QUANTAX WDS is fully integrated in the ESPRIT software
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QUANTAX WDS and EDS analytical properties
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@10 kV, 5nA

Spectral resolution Limits of detection

WDS achieves higher spectral resolution than EDS (up to 20x). 
Parameters vary with the different diffractors  and X-ray energy. 
FWHM = full width at half peak maximum.

WDS achieves up to 10x higher signal/noise ratios leading to 10x 
better performance for trace element detection. And this at low 
kV and low probe current!.
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QUANTAX EDS and WDS characteristics 

XFlash® ED spectrometer 

Á limited spectral resolution 

(40ҭ130 eV FWHM)

Á lower Peak/Bkg-ratios

Á covers full energy range

Á fast (entire spectrum all at 

once)

WDS is the ideal technique 

to complement EDS in 

demanding applications 
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XSense WD spectrometer 

Áhigh resolution (typically 3ҭ15 eV 

FWHM)

Áhigh signal/noise-ratios Ą low limits 

of detection

Áoutstanding sensitivity for soft X-rays

Á limited energy range

Áslower (sequential measurement)



Application for automotive materials:
catalytic converter for combustion engines

QUANTAX WDS WEBINAR
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Catalytic converter for combustion engines
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2 CO(g) + 2 NO(g) Ą 2 CO2(g) + N2(g)
2 C8H18(g) + 25 O2(g) Ą 18 CO2(g) + 18 H2O(g)

Pt

Catalytic active 
material
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BSE image (6x6 fields): 18.2 x 12.9 mmBSE image (2x2 fields): 3.9x2.8 mm

1.5 mm

MICROANALYSIS OF AUTOMOTIVE AND AEROSPACE SAMPLES USING PBO- WDS ON SEM

Catalytic converter for combustion engines:
elemental distribution overview with EDS 
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Composite EDS element distribution map Deconvolved EDS spectrum of catalytic active material

Pt ?
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Catalytic converter for combustion engines ҭzoom on active surface 
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BSE image (45x mag)BSE image (2kx mag)BSE image (10kx mag)

0.5 µm

20 kV
2 µm

10 kV
0.6 µm

5 kV
0.2 µm

Z (nm) = 64(E1.68ҭEc1.68)/r

EDS spectra of two 
different phases

Monte Carlo modelling of electron ҭ sample interaction
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Catalytic converter for combustion engines ҭEDS and WDS spectra
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?
Pt

?
Mo, S

?
Si, Ta

Identification by EDS is limited at present conditions Pt confirmed by WDS, Zr excluded

EDS

WDS

W confirmed by WDS, Si  excluded

EDS

WDS
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Catalytic converter ҭfurther trace elements identified using WDS
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EDS

WDS

WDS analysis finds trace element Nb in the W-rich particles WDS confirms  presence of S and rules out overlapping Mo

EDS

WDS



Application for automotive materials:
permanent magnets for electric vehicles

QUANTAX WDS WEBINAR
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Permanent magnets for electric vehicles
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Fe-Nd-B magnets

Electric mobility for the energy transition

High-performance electric motor  with permanent magnets
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Characterization of REE-rich phases in recycled magnets
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500nm
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200nm

400nm

600nm

FeCoNdPrGaDyB

Dy-rich
phase

Nd-rich
phase

Data courtesy: Dr. Eric Robin, CEA Grenoble 
IRIG/MEM/LEMMA

Element map of magnet recycling material 
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Fe K

Dy L
Nd L

Pr L

5.0                             6.0                             7.0                 keV

EDS spectrum section with REE and metals

Z (nm) = 64(E1.68ҭEc1.68)/r
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Characterization of REE-rich phases in recycled magnets
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Elt Line wt% Line wt%

Fe L 67.4 LA1 71.3

Co L 2.6 LA1 1.6

Ga L 1.1 LA1 0.8

Pr M 3.2 MG 4.1

Nd M 20.3 MZ1 10.8

Dy M 11.1 MB 10.9

B K ? KA1 1.0

105.6 100.5

REE 2.8 2.0

Fe+Co 14.0 14.0

B ? 1.0

EDS WDS

5 kV, 5 nA

Dy-rich phase 1

REE2(Fe,Co)14B = 2-14-1

Data courtesy: Dr. Eric Robin, CEA Grenoble 
IRIG/MEM/LEMMA
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Characterization of REE-rich phases in recycled magnets
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Elt at%

Nd 82.68 ± 0.38 60.8

Pr < 0.30

Tb < 0.10

Dy < 0.10

Co 7.85 ± 0.01 14.1

Cu 4.65 ± 0.01 7.8

Fe 2.32 ± 0.16 4.4

B 0.51 ± 0.01 5.0

O 1.18 ± 0.01 7.8

Sum 99.19 100.0

wt%

Elt at%

Nd 98.35 ± 0.29 64.3

Pr 11.21 ± 1.12 7.5

Tb 0.82 ± 0.05 0.5

Dy 0.78 ± 0.04 0.5

Co 9.11 ± 0.04 14.6

Cu 3.11 ± 0.16 4.6

Fe 0.19 ± 0.04 0.3

B < 1.00

O 1.30 ± 0.01 7.7

Sum 124.88 100.0

wt%FeCoCuNdPrTbDyBO
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Ferrite

200nm

400nm

600nm

Nd-rich
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Data courtesy: Dr. Eric Robin, CEA Grenoble 
IRIG/MEM/LEMMA



Application for aerospace materials:
turbine blades of jet engines

QUANTAX WDS WEBINAR
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Turbine blades of jet engines
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Turbine of an aircraft Jet engine with exposed turbine blades
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Turbine blades
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Two different turbine blades from the same jet engine: one Ti-alloy, one Ni-alloy based

Ni

Ti

10 mm
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Ti-alloy turbine  blade ҭ microstructure
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BSE image of the blade revealing higher density phase at the interstices Selective analysis of the interstices requires low kV

100 nm
20 kV
2.1 µm

10 kV
0.7 µm

5 kV
0.2 µm

Z (nm) = 64(E1.68ҭEc1.68)/r

15 kV
1.3 µm
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Ti-alloy turbine  blade ҭ quick overview with  EDS
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BSE image of the blade revealing higher density phase at the interstices

100 nm

EDS spectra of the grains and interstices

Grains

Interstices
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Ti-alloy turbine  blade ҭ EDS spectra deconvolved
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Grains Interstices

Zr-La and Pt-Ma with only 10 eV difference cannot be distinguished Zr-La or Pt-Ma possible. Mo-La seems more likely than S-Ka or Pb-Ma
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Ti-alloy turbine  blade ҭ EDS spectra deconvolved
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Grains Interstices

Zr-La and Pt-Ma with only 10 eV difference cannot be distinguished Zr-La or Pt-Ma possible. Mo-La seems more likely than S-Ka or Pb-Ma
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Ti-alloy turbine  blade ҭ resolving  peak overlaps with  WDS
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Grains Interstices

WDS provides evidence for Zr inthe sample, disproves Pt WDS indicates that Zr and Mo are present and Pt, S and Pb are absent

EDS

WDS

EDS

WDS
WDS
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Ti-alloy turbine  blade ҭ detecting  trace elements (Si) with  WDS
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Si: 0.02%

Grains Interstices

Si: 0.04%

WDS is able to find and determine traces of Si in the sample WDS is able to find and determine traces of Si in the sample

EDS

WDS

EDS

WDS
WDS WDS

WDS
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Ti-alloy turbine  blade ҭ element distribution  mapping with  EDS 
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BSE image of the blade revealing a higher density phase at the interstices Composite element distribution map with EDS for the major elements

SE
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Ni-alloy turbine  blade ҭ elemental  overview with  EDS
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SE image showing large Ni-alloy grains of up to 100 µm Deconvolved EDS spectrum of the Ni-alloy sample

Ni

Element Wt. %

Al 1.1

Ti 6.9

Cr 21.5

Co 16.9

Ni 53.6
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Ni-alloy turbine  blade - inclusions
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BSE image of Ni-alloy crystals with various inclusions EDS spectrum of different inclusion types

TiC

ZrC

Cr3C2
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Ni-alloy turbine  blade ҭ corrosion  associated with  inclusions
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BSE image of Ni-alloy crystals with various inclusions SE image indicates porous structure at ZrC inclusions
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Ni-alloy turbine  blade ҭ ZrC inclusions
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EDS

WDS

EDS deconvolution suggests the presence of S in the inclusion WDS confirms  S in the inclusion and rules out overlapping Mo

?
Zr(SO4)2(H2O)n


