-

o S
< . o
R > IS 4
oS/ S
o

-r ."

A ""

q e Aggnan Flege »I o =

rukerA?(SSE e @ 26



UNLOCK THE POWER OF XRF IN METAL PRODUCTION

Our Speakers

Dr. Kai Behrens Renata Janjic

Head of XRF Product Management Application Specialist XRF

Dr. Adrian Fiege
Product Manager XRF
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UNLOCK THE POWER OF XRF IN METAL PRODUCTION

BRUKER
Outline
O " Introduction O 5 Live Demo: New S8 TIGER Series 3
O 2 O 6 Benchtop EDXRF and WDXRF applications
XRF in Metal Applications in Metals
O 8 O 7 Live Demo: Slag Sample Preparation and
XRF Technology Analysis with the S2 PUMA Series 2

O 4 XRF in Metals — Central lab applications O 8
and Process Control Q&A Session
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UNLOCK THE POWER OF XRF IN METAL PRODUCTION

Why XRF analysis is key in today's technology change for better
environment and why precision and speed count!

= Metals play a vital role in today’s life, despite any change in
technology — Aluminum is required to reduce weight for energy
saving, copper will be needed for the new e-mobility and steel
and still on high demand for housing

= New initiatives are driving the demand for extensive analysis:

= Durability: traces of copper are harmful for corrosion
resistance of steel — this is key parameter for any use of
scrap

= Energy saving: blast furnace slags are providing insight
information about the kiln status in steel making

= High purity: Copper for energy transportation requires high
purity copper to reduce the electrical resistance

= Just a few examples where XRF is a great help!

Innovation with Integrity | 30 September 2024 | 4



UNLOCK THE POWER OF XRF IN METAL PRODUCTION

Raw Materials are key for later high performance metals, cost
efficient production and environmental protection

= High grade ores with exact grades enable cost efficient
production (Fe, Ni, Cr, W, Mo,...)

= Penalty elements with negative influence on later products or
the environment to be reduced in mineral beneficiation

(As and Pb in Cu ores, Cu and P iniron ores,...)

= Energy generation and additives to be characterized prior to
their use for impurities (Toxic elements in coal, limestone for
iron)

= Process control in the mining and beneficiation process is vital
= |eads to efficient metal production

= Exact grades to determine commercial value

= XRF is THE analytical tool to accomplish all this

Innovation with Integrity | 30 September 2024 | 5



UNLOCK THE POWER OF XRF IN METAL PRODUCTION

In Process and Quality Control
Cost determines the Way

Aluminum Copper - Nickel

Electrolysis Smelter - Electrolysis

= |ncoming materials: Bauxite, alloy = |[ncoming materials: Copper Ore or
elements such as Si, Mg Nickel Ore

= Required: Anode coke

= |[ncoming inspection

" Process control mainly by XRD = for copper concentration, but also

= XRF used for incoming materials precious metals (Au, Pt, AG, Pd,...)

inspection: = Traces (Pd, As)

_ . . . | |
major elements in Bauxite = For nickel concentration, but

= Trace elements in coke other minor elements (Fe, Cr, W)

= Final production inspection by XRF,
but mainly by OES

<)
BRUKER
(<)

Iron/Steel/Stainless Steel
Blast Furnace - Electric Arc

= |ron ore, coke, limestone, flux (CaF,),
scrap metal

= Process control:
= Starter: Sinter
= |Intermediates: Pig Iron, cast Iron
= Slags (furnace status)

= Quality Control in steel: Majors with
XRF (Fe, Ni, W, Cr), traces by OES

Innovation with Integrity | 30 September 2024 | 6
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C><)
XRF, OES, CS/ONH BRURER
Applications of Elemental Analysis in Steel Production

= Raw material analysis by XRF OO0 o
o6 - (7

F /P lysis b —_—
= Furnace / Process ana ola o Coke Oven Plant
yS|S y II- ‘_ ’- ’ ’ ||‘ ‘/

XRF and OES 7 s & J ~

= Product quality control by OES, © ‘ 7P
Beneﬁ%lon 1}3@3] 3 ’L dle Fur
XRF and CS/ONH Y o o
@w Pellet Pla t@ n’EltAF

@ Scrap Yard |- |~ ]- \I- \I-
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e N— x Rolling Mill Reheating Furnace
Drawin, gu nit W eRod LayingHead Finishing Unit ‘
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N?,-I © Welding © Galvanizing Unit Cooling Bed
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*Note: CS/ONH analysis Combustion Fusion/Gas Analysis is often
referred to (CFA),
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Co<)
Energy-dispersive XRF (EDXRF) BROKER
Wavelength-dispersive XRF (WDXRF)

Elements & Concentrations
EDXRF: (C) F to Am

= PPMto 100%

WDXRF: (B) Be to Am

= Sub-PPM to 100%

BB Regular EDXRF
B s2 PUMA with HighSense XP
[ ] S8 TIGER (WDXRF)

= Higher intensity, shorter
measurement time/better
precision

NN EEEE
A 2 O 2 e Y Y S X O
BEnNCEnnnnEDaEm0

1 o 0 5 Y O O Y
DR DR
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= Better resolution than ED
(neighboring elements, Cr, Mn, .
Fe, Co, Ni) .
XRF works with solids (powders and
metals)

= Direct analysis of metals after
milling and grinding



UNLOCK THE POWER OF XRF IN METAL PRODUCTION

X-ray Fluorescence Analysis (XRF)
Capabilities

= Qualitative Analysis = Solid and liquid samples can be analyzed
= Quick identification of all elementsin a directly with little or no sample
sample preparation required

L . = Non-destructive analysis to the sample
= Quantitative Analysis

= Sampling-to-analysis result time is

= Precise and accurate analysis of - '
relatively short (~3 to ~10 min)

concentrations

= Accuracy and long-term stability

=  Semi-Quantitative Analysis
= Elemental range: (Be) Nato U

= Estimation of concentrations in o )
completely unknown samples * Linearity from ppm to 100%

= Applications in R&D with demands for
ANALYTICAL FLEXIBILITY

EDXRF has advanced over the past decade due to new detector technology offering:

= Applications in PC and QC with 20 times better count rate capabilities
demands for PRECISION, » Enhanced spectral resolution close to theoretical physical limit of Si- detector technology
ACCURACY and SPEED » Peltier cooling instead of liquid nitrogen

HOW TO MAKE BETTER WDXRF APPLICATIONS IN MINERALS & MINING ?

© 2025 Bruker Innovation with Integrity | 30 September 2024 | 9
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Which Technology to Choose: Energy-dispersive XRF (EDXRF) or Br3ET
Wavelength-dispersive XRF (WDXRF)
EDXRF - Direct or Polarized WDXRF - Seq. Or Sim Resolution
Typical< 100 W 50W-4.2kW Typical factor of 10 times better
- = FLX-OME100
= Normalisierte Intensitaten
—WDXRF Fe
EDXRF i
é Mn
) /Cr /

Channels Energie (keV)

© 2025 Bruker Innovation with Integrity | 30 September 2024 | 10



UNLOCK THE POWER OF XRF IN METAL PRODUCTION

Work in metalurgical central labs: Deliver timely and best data for
all raw materials, intermediates and final products

= |ncoming inspection of raw materials (iron ore, limestone,
coal,...)

= |ntermediates (sinter, iron, slags)

= Alloys

Crucial:

= Accuracy for incoming materials (commercial value)
= Analyzing speed for process control (energy)

= Accuracy and flexibility for final products

= Vast range of alloys (low alloy steels versus tool and
stainless steel, e.g. Ni, Mo, W al very low and high
concentrations)

)

g

Innovation with Integrity | 30 September 2024 | 11



UNLOCK THE POWER OF XRF IN METAL PRODUCTION

Data Quality depends on the Optimal Strategy:

It's all about sample preparation!

Material to be analyzed must be

Representative
Homogeneous

Small enough in particle size so
that several layers will be
measured

Flat on surface without
irregularities

Compatible with the sample
geometry
(fit in cups or rings)

Thick enough to be infinitely thick ~ Pressed Powders Fused Beads

for X-rays to be measured S I AL ITEIEIAD
7 ) \_ <
(analyzed layers) S ES e ) e Lo

© 2025 Bruker Innovation with Integrity | 30 September 2024 | 12
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XRF X-ray Fluorescence Analysis
Precision and Counting Statistics

Precision limited by counting statistical error

CSE(%) = 100% / SQRT (N)

Ac/c = SQRT(N) /N =
N = 100 SQRT (N)= 10

N = 1000 SQRT (N): 30

N= 10000 SQRT (N) =

N= 100000 SQRT (N) =

N'= 1000 000 SQRT (N) =

N = 10000 000 SQRT (N) = 3000

© 2025 Bruker

Grade Control in Mining:
« Trueness is vital to compare
data between different labs (and

CRMs)

» Sample preparation and

1/ SQRT (N) calibration
. * Precision is important,

3*SQRT(N) /N = 30 % especially for process control
3*SQRT(N)/N= 10 % » Sample preparation and
3*SQRT(N)/N="3 % per element in a sample
3*SQRT(N)/N= 1 %
3*SQRT(N) /N = 03%  [elcLio’
3*SQRT(N) /N=0.1%

Innovation with Integrity | 30 September 2024 | 13
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Analysis of Iron Ore acc. To ISO 9516 (Australian Standard) BROEER
Optimal Strategy

Typical measurement times:

BlcNjoF
alsip s 6
560 1] v [l Felco) i o120 GalGE Ao [GB]EE

= Major elements: app. 10 = 30 s

= Minor elements: app. 20-40s

= Traces: 60 — 100 s m Rh m-m
» Total time up to 10 minutes B GF 200 ﬂl

>

Be
Baj
Ra

Co Ce|Pr [NdPmiSm[Eu|Gd[Tb Dy Ho| Er [Tm|Yb|
> Use simultaneous detection for a group Kaa " [Th|Pa|U |Np[Pujam| sum | Matrix |compton|Ray

elements
21 Elements in total: Fe, add vital elements, such as Ni, Cr,..

» Reduce measurement time with high
optics: Penalty elements: As, Pb, Si, P

» XS-400 (+35 % intensity) instead of LiF200 Fused Beads — to eliminate mineralogical effects (FeO, Fe,0,),
common calibration for wide ranges of low, medium and best

» XS-GE-C (Curved Germanium) instead of PET | E A grades

Energy [keV] Sample throughput is key in commercial service labs

© 2025 Bruker Innovation with Integrity | 30 September 2024 | 14
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Analysis of iron ore samples by combining seq.
WDXRF with simultaneous EDXRF detection

Sample Magazine
High-voltage generator

High-intensity X-ray tube

G e e o

10-position beam filter
changer

5. 5-position mask changer and
manual mask holder

6. High-transmission vacuum
seal

10.

Innovation with Integrity | 30 September 2024 | 15
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Co<)
Simultaneous Detection with WDXRF and EDXRF BRYSER
Whenever Excitation is similar

Multi Element Channel: Bean
: - Q / \lr fogyy * SenserBoost | |- Zii
+ Based on Silicon-Drift Detector with fast e Show  Color Standard  Renge
. . E ~| |l ~ Fe-Mon EDX 30k...
signal processing o]
* E.g. HighSense XP detector with up to 5
2.4 M cps total counts and up to 132 eV 5 =]
resolution Z
23
M o ‘I
[cps/mA 6.29] 17.63 keV Linear, ke
Zr: KB1 Ru: KA1 esc. Mo: KA1 Cm: LB1 esc. Np: LE1 |llL MNaMgAlSiPSKCaTiVCrMnFeCo ... El
Show Display Color Sample ID Job ID Sum Intensit... Tube (kV) Tube (mA) Filter Colimator () Mask {mm) Detector Detector Profile  Atmosphere Dead Time (%) Attenuator
W I -~ FeMon 3123 272438 30 135.00 Mone 0.00 0 SDD_S8_T.. Standard Vacuum 0.0 0.3mm ..

Spectrum of a geological sample, recorded parallel to the sequential WDXRF

» saves typically 30 to 40% measurement time in geology, minerals and metals

© 2025 Bruker Innovation with Integrity | 30 September 2024 | 16
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Iron Ore Analysis
Precision test

% % % % % % % % % %
7.01

63.60

4.21 1.927 4.892 1.497

63.61 7.03 4.21 1.920 4.887 1.487

63.67 7.05 4.21 1.919 4.881 1.498

10 63.86 7.04 4.22 1.932 4.892 1.496

Min 63.600 7.010 4.210 1.919 4.866 1.482
Max 63.860 7.050 4.220 1.932 4.892 1.498

Average 63.685
Std.Dev 0.073

7.026 4216 1.923 4.883 1.492
0.014 0.005 0.004 0.008 0.006

REIRICEN 0.11% J 0.20% 0.12% 0.21% 0.17% 0.38%

Measurement time reduction by 50 % down to app. 5 minutes:
« SIMULTANEOUS DETECTION
« OPTICS WITH HIGHER INTENSITY

4.900 2.631 2.120 1.821 0.197 0.190 0.216
4.888 2.638 2.126 1.816 0.187 0.188 0.214
4.899 2.643 2.126 1.826 0.190 0.193 0.213

4.897 2.637 2113 1.821 0.193 0.195 0.215
4.888 2.623 2.109 1.815 0.187 0.188 0.212
4.924 2.643 2126 1.826 0.200 0.195 0.276
4.900 2.631 2119 1.819 0.192 0.193 0.274
0.011 0.006 § 0.006 0.004 0.004 0.002 0.001

0.22% \ 0.24% §028% 020% 221% 1.18% 0.77%

Innovation with Integrity | 30 September 2024 |
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Steel Works
Process Control

Process Control Tasks of S8 TIGER Series 3 at line:

= Pigiron: Reduction of iron ore to iron, high
carbon concentrations

= (Castiron: Increase iron concentration

= Analysis of Fe, some traces plus C and Si,
Traces with OES; Fe, C and Si with XRF

= Slags as pressed pellets (Blast furnace)
Analysis of majors and minors:

= CaF,/MgO Ratio: Efficiency of fluorspar
additions as an additive in ladle treatment

=  MnO/MgO Ratio: Dissolution of furnace
refractory materials into the slag

= (Ca0/SiO, Ratio: Determining the hydraulic
potential of slag, used in concrete

= Fe/P Ratios: Enriching the slag with iron
and phosphorus for recovery

SPEED, SPEED, SPEED

Time means energy consumption

High Power excitation in combination with Better understanding of the process related
fast sample preparation and speed options intermediates (pig iron, cast iron, slags)
in detection: fast return of results for leads to efficient production

process control

Innovation with Integrity | 30 September 2024 | 18
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XRF Application Example
Castiron

Process Control (CAST IRON) with the
S8 TIGER Series 3, 4 kW:

= 15 elements:

= C,Si,P, S TiV,Cr,Mn, Fe, Ni, Cu, Zn,
As, Sn, Pb

= Time-to-result:

= Typical: T min 40 sec. per sample
= Sample throughput:

= 30 samples/h

= Fast, accurate and precise process
and quality control of cast iron,
including Carbon analysis

Carbon single element channel for parallel Sampling, cooling, surface milling:
measurement of C in cast iron

XRF analysis
Speed gain of ~ 20 s

© 2025 Bruker Innovation with Integrity | 30 September 2024 | 19
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UNLOCK THE POWER OF XRF IN METAL PRODUCTION

How to improve maximum count rates for light elements?
Better linearity for higher count rates by eliminating artefacts

Flow counters often limited to 1.5 — 2 M cps max. New signal processing

at higher concentrations proportional counters saturate: Stabilizes PHA peak position at optimum
« Higher dead time « Reduces background noise
« Broader peaks in PHA « Eliminates effects of escape and sum peaks
Signal is lost to (whenever readout is too slow) « Doubles effective linear count rate compared to
* Escape Peaks traditional systems
° Sum peaks « Reduction of measurement time or enhancing precision
for minor and major elements
l.~<-elk D = 5 - R e ::::y Standards m Variable Alphas
Daoss O Cive A Bodgrowd 7 . iterelty | (8 Concentaton e @ £ V mg PHAwindow ® SemsoBoost  ~i-
r
/T
¢ /4 2\
:;T;Z:.:?_E:w.:; LL’“’_ :‘:'1 s::noo;‘s;-mn;l.\uusoaa'zaba:leH :ir; T]
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Heavy Element Detection BROUKER

Scintillation Counter New silicon based heavy Performance ratings
for heavy elements element detector
 for higher count rate  higher sample throughput * 12 Mcps linearity of 0.9999
« more than 2 M cps (linear) - faster measurements « 23 Mcps linearity of 0.9996
 with multi channel analyzer ¢ In metals and ores * no deadtime

HighSense

Technology

SC

Concentration Mo [%]

© 2025 Bruker Innovation with Integrity | 30 September 2024 | 22
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Quality Control of Metals
How to test the linearity of your system

m CERT = High linearity is vital, esp. for . Ko — HighSense XE

e T o

<)
BRUKER
(>

175 0.20% = Analyze the ratio of Ka line (high OEH06 T mNiKa  efeka
. . 5.E+06
0.21% count rate) with KB line (low count Lo
rate) as indicator for high linearity 3 E+06 " - 00999
2.E+06
1E+06 R = 0.9999
0.E+00 =1
0 20 40 60 80
This enables to create calibrations
covering wider concentration ranges Ratio - High Sense XE
. 6.50
from low to high grades . e : : :
= Aluminum alloys with variation of 5.50 = = u N
Mg, Si 5.00
4.50
= Steel alloys (low alloys, tool and 400
. ‘ A Ratio Cr Ratio Mo
stainless steel) 490 mRatoNi  @Ratio Fe
= Copper alloys (brass, bronze) Ea i " i, .

© 2025 Bruker Innovation with Integrity | 30 September 2024 | 23
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Bruker’s Elemental Analysis Solutions for the Metal Industry

Optical Emission
CS/ONH Analysis X-Ray Fluorescence (XRF) Spectroscopy (OES)

o
w
=
=
<
&)
©
Q
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Elemental Analysis of Steel Metal Slags requires Accuracy & Speed

= Slag is an important agent in high temperature
metallurgical processes.

= |tis tuned to an equilibrium condition for maximum
action on the metal purity, least attack on the refractory
lining, and optimal physical properties.

= Dosage of slag enhancing additives — such as lime and
dolomite — is performed based on the chemical
composition of the slag.

= For cost-efficient steel production, it is essential to
monitor the slag composition accurately and fast.

Innovation with Integrity | 30 September 2024 | 26
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Elemental Analysis of Steel Metal Slags requires Accuracy & Speed

There are different types for slags in steel production, e.g.:

= Electric Arc Furnace (EAF) Slag
= Ladle Metallurgy Furnace (LMF) Slag

The difference in steel production procedure results in
different slag compositions and, thus, in different
requirements for analytical solutions.

Innovation with Integrity | 30 September 2024 | 27
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Fast and reliable slag analysis with the S2 PUMA Series 2

Sample Preparation

= samples were crushed and the remaining metallic iron
was removed with a magnet before grinding.

= Pressed to pellets by using 15 g of sample material and
1 g grinding aid.

The key advantage of pressed pellets when compared to
fused beads is the fast and simple procedure.

Careful pellet preparation enables high repeatability and
reliability, in particular for minor and trace element analysis.

© 2025 Bruker Innovation with Integrity | 30 September 2024 | 28
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Fast and reliable slag analysis with the S2 PUMA Series 2

Analytical Conditions and Calibration

Voltage Current Measurement .
Elements IkV] [mA] P Beam Filter Mode
F, Mg, Al, Si, P, S, Ca, Ti, Mn, Fe 20 automatic*® 120 none Vacuum

*Current is maximized automatically for best count statistics.

= A set of 30 certified and secondary reference materials

© 2025 Bruker Innovation with Integrity | 30 September 2024 | 29
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Fast and reliable slag analysis with the S2 PUMA Series 2

EAF Slags
Compositional range

Compound EAF Slags [wt%]

LMF Slags
Compositional range

<)
BRUKER
(<)

MgO 2.4-235

Al,O, 0.5-10.2

Sio, 47-487

P,O, 0.01-16.7
S 0.03-0.2

Ca0 1.2-42.9
TiO, 0.15-2.3

| Cr,0, 0.5-53.8
MnO 2.0 - 28

FeO 9.1-481

© 2025 Bruker

Compound LMF Slags [wt%]
F 0.03-79
MgO 0.2-21.2
ALO, 1.8-38.6
Sio, 7.4-51.4
P,O, 0-16
S 0-1.2
CaO 0.6 -60.4
TiO, 0.01-2.2
MnO 0.06-14.9
FeO 01-17.2

Innovation with Integrity | 30 September 2024 |
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Fast and reliable slag analysis with the S2 PUMA Series 2

Calibration curve for MgO Calibration peaks for
Mg Ka1, Al Ka1 and Si Ka1
o - Si Ka1

- 35 B
30 B
B ]
S R B

P = Al Kot
o 2 3 S -
i o o
15 2, o
o | L 10 - -

' i 1;\
o ra 5 ]
0 10 20 30 40 o

Chemical concentration (%) energy
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<)
BRUKER
(<)

Fast and reliable slag analysis with the S2 PUMA Series 2

FeO V-Ratio B3-Ratio
Rep1 1353 636 1420 0240 0130 2697 036 216 550 2984 190 129
Rep2 1361 638 1420 0240 0130 2697 037 216 559 2984 190 129
Rep-3 1363 637 1427 0240 0130 2701 037 216 559 2978 189 129
Rep-4 1356 636 1421 0240 0120 2700 037 217 558 2985 190 129
Rep5 1361 636 1426 0240 0120 2701 037 216 556 2979 189 129
Rep6 1355 638 1418 0240 0130 2700 037 217 558 2985 190 129
Rep7 1356 638 1427 0230 0130 2701 037 216 558 2979 189 128
Rep-8 1355 637 1424 0240 0130 2701 037 217 560 2981 190 129
Rep9 1369 639 1424 0240 0120 2704 037 216 556 2976 190 129
Rep-10-101
Rep102 1375 654 1441 0260 0130 2703 037 217 556 2962 188 126
A[‘::tr_f/f}e 1369 644 1434 0284 0126 2702 037 217 557 2970 189 128
D’:T'[ittgf;] 010 005 007 0005 0005 003 <001 001 001 007 001 0.01
RD':;_SE;:]' 07 07 05 23 38 0Ol 03 03 02 02 05 05
Certified 1340 658 1424 0250 013 2666 035 217 563 2949 187 126
| Diference 029 014 010 0006 0004 036 002 <001 006 021 002 002 |

Viscosity (V) Ratio: CaO / SiO,; Basicity (B3) Ratio = CaO / (SiO, + Al,O4 + TiO,)

© 2025 Bruker

Repetition test (samples were loaded and

unloaded between the analyses)

= Results for EAF slag

= Viscosity (V) and Basicity (B) are critical

monitoring parameters

= Excellent precision and accuracy for Slag

analysis thanks to the HighSense
Technology of the S2 PUMA Series 2

Innovation with Integrity | 30 September 2024 |
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S6 JAGUAR benchtop WDXRF
For enhanced light element performance

F
EDXRF 3

Fe
Lo
? 3 Fe

Lot ‘

S
, b,'\{/‘yd
- ! A/ VAR AR ,A)/“Mm by

= Strong overlap of F Ka and Fe La with EDXRF leads to medium accuracy and precision:
Min 3.59 % = 3.78 % € Max 4.07 %

= S6 JAGUAR: Optimal resolution, clear separation of both lines, high sensitivity with 400 W power:

Min 3.97 % = 4.03 % € Max 4.07 %

Innovation with Integrity | 30 September 2024 |
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B(I:l.>l§E7R
S6 JAGUAR (<0
HighSense™ Goniometer: Impressive Versatility & Performance

= 400 W excitation
= 20 - 50 kV
= 1 -17mA
= Optimal settings for every single element at full power

= 5 position beam filter (optional) for improved peak-to-
background ratio

= 4 sample masks (optional for different sample sizes)

= Vacuum seal for low-cost-of-operation

= Up to 4 analyzer crystals for the entire element range and
specific demands

= Flow counter and HighSense XE detector for 2 Mcps
countrates for high calibration ranges

© 2025 Bruker Innovation with Integrity | 30 September 2024 | 34
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<)
Coal, Coke and Carbon Analysis BROKER
with the S6 JAGUAR

= Coal is widely used in metal making (aluminum, steel)
and power generation (electricity)

= Analysis of coal, coke and carbon products is vital:
Prevent contamination of metals (impurities)

= |nhibit corrosion (monitoring of Cl)

= Reduce environmental impact (reducing S conc.)

© 2025 Bruker

Innovation with Integrity | 30 September 2024 | B85



UNLOCK THE POWER OF XRF IN METAL PRODUCTION

Coal, Coke and Carbon Analysis

with the S6 JAGUAR

Nickel trace calibration
R2: 0.99853, LOD: 0.4 ppm

ll Line Selection
" % N KALP /<
Q D | v T [wxarpecoeac B
CGross ©| [INet & []Background ¥ ) Intensi ® Concentral tion
=
o |
- 20
i 260
|
- L 240
|
220
e 200
o 180 3¢
o}
]
a
. 160 3
g
- 2
i 140§
o ® i 5
F120 3
& | =
- 100
e L 80
//. |
~
I / 60
= 40
20
- 2 Lo
0 20 40 60 80 00 120 140 160 80 200 220 240 260 280

Optimal accuracy for

<)
BRUKER
(<)

minor elements, such as S traces, e.g., Si, Cl, Fe

S [%)]
Ni [ppm]
Si [ppm]
Fe [ppm]
Na [ppm]
Al [ppm]
Ca [ppm]
K [ppm]
Cl [ppm]
Ti [ppm]
Zn [ppm]
V [ppm]

3.40
128
24
276
623
153
112
17
100
5
40
302

3.30
124
28
266
645
150
107
17
n.a.
4
47
300

0.02
4.48
1.15
2.65
43.61
5.66
Gacs
1.84
0.31
0.10
258

Innovation with Integrity

0.72%
3.50%
4.80%
0.96%
7.00%
3.70%
2.10%
10.80%

6.10%

0.25%
0.77%
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Summary

WDXRF is the optimal choice for industrial applications:
1. Configurations for higher intensity — providing better counting statistics

2.  Better spectral resolution to resolve neighboring lines, esp for minerals and mining: Cr,
Mn, Fe, Co — Kae and Kp overlays in EDXRF

3. Benchtop ED and WDXRF instruments for applications at line or smaller labs: Slags,
incoming raw materials

4.  Faster measurements with new detector technology for simultaneous detection
5. New software developments for faster signal processing and matrix handling
Tipps:

= |n process control fast sample preparation instead of perfect trueness — fast decision
making

* Fused beads typically better data quality — Dilution of matrix, removal of mineral effects

= Define required analytical precision: This will lead to optimal measurement time
(counting statistics)

= Whenever possible, configure instrument for higher intensity when precision counts
(process control)
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