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NEW SOFTWARE FUNCTIONALITY
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INTRODUCTION TO XRF

<)
BRUOKER
(>

When to use X-ray Fluoresence (XRF) Analysis?

Elemental compositions often define the properties or
quality of a compound, material or product.

= XRF is used for fast and accurate analysis of elemental
compositions in various materials

= XRF is an established analytical tool for process and
quality control in the industry

= XRF allows to meet changing quality requirements based
on excellent data quality

= XRF analysis can be used, e.g., to define material value
based on grade control (mining)

= XRF analysis adds value and can often determine the
suitability of a product for specific applications (high tech
functional material)

© 2021 Bruker Innovation with Integrity | 7 July 2021 4



INTRODUCTION TO XRF

Mature Technology in XRF?
Are there any Changes to Address Future Requirements

<)
BRUOKER
(>

Applications are getting more demanding for higher
accuracy, better precision, better detection of traces

New legislation is enforcing extended analysis — more
elements, lower detection limits, closer monitoring

Examples:

= Sand/Quartz: Construction, playgrounds, glass or solar
cells, semicon wafers (Fe content)

= Coal: heating, power generation, electrodes for aluminium,
electrodes for batteries (S, Cl, trace elements)

= Pt/Rh — jewelry, car catalysts, electrodes in fuel cells
(Traces, thickness)

= Additives in lubricants and polymers — use the expensive
additives sparsely while meeting the desired performance
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INTRODUCTION TO XRF

<)
XRF X-ray Fluorescence Analysis BRUKER
X-ray Spectrometry

= . isthe method to do qualitative and quantitative analysis of elemental
= composition by excitation of atoms and detection of their characteristic

= X-rays: one form of “Electromagnetic Radiation”

Energy [keV] Wavelength

< 107 cm to km Radio waves
< 103 um to cm Microwaves
< 103 um to mm Infrared light
0.0017 - 0.0033 380 to 750 nm Visible light
0.0033 - 0.1 10 to 380 nm Ultraviolet light
0.1 - 100 0.01 to 10 nm X-rays

10 - 5000 0.0002 to 0.12 nm Gamma radiation
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INTRODUCTION TO XRF

X-ray Fluorescence Analysis (XRF)
Principle — Photoelectric Effect

s/
= Sample excited with an X-ray beam causing = Energy difference is emitted as an X-ray photon
fluorescence = Discrete energy or wavelength is characteristic for
= Electron ejected from an inner shell of its atom the emitting element / transition
= Electron from a shell farther out falls into the = Intensity of characteristic radiation is proportional to

vacancy concentration of the element in the sample
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INTRODUCTION TO XRF

X-ray Fluorescence Analysis
Capabilities

= Qualitative Analysis 3
= |dentification of elements

= “What's inside?” n

= Quantitative Analysis a

= Determination of
concentrations

= “How much is inside?”
= Semi-Quantitative Analysis
= Estimation of concentration -

= “About how much?”

© 2021 Bruker

Solid and liquid samples can be
analyzed directly:

Little or no sample preparation
required

Analysis is non-destructive to
the sample

Sampling-to-analysis result time
is relatively short

Quantitative and qualitative
analyses are possible

Accuracy and long-term stability
Elemental range: (Be) Na to U

Linearity from ppm to 100%
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INTRODUCTION TO XRF
BRUKER

Sample Preparation — Driven by Application

Fused beads — Best results for Powder — Fastest preparation,
Major Element QC less precise

Pressed Pellets — Simple, fast, Liquid — Simple and
great for traces reproducible
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INTRODUCTION TO XRF

EDXRF Excitation Techniques

Direct Excitation vs. Polarized Excitation

S2 PUMA

Sample

Tube gii>

Detector

Direct excitation:
= |eads to very high intensity

= But also to higher background intensity

© 2021 Bruker

S2 POLAR

Sample

Tube
y
v
O &<,
Detector
Polarized excitation:

= Reduced background due to polarization

= |mproved signal to background ratio (better LLD)
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INTRODUCTION TO XRF
BRUKER

Wavelength-Dispersive XRF (WDXRF)

Analytical flexibility and high
performance for sub-ppm traces

= 4 kW excitation
20 — 60 kV

= 5-1/0mA

= 70 beam filters

[+ o
Ty
o
-
o0
w

= 4 collimators

= 8 crystals

= 2 detectors S8 TIGER WDXRF Beam path Floorstanding WDXRF S8 TIGER
With 1, 3 or 4 kW
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INTRODUCTION TO XRF

X-ray Fluorescence Analysis (XRF)
The Comparison of Energy and Wavelength Dispersive Spectrometers

EDXRF

Mechanical simplicity
Cheaper

Sensitivities: down to the ppm
level

Records the entire spectrum
Easy operation

Smaller, “can be brought to the
sample’

© 2021 Bruker

WDXRF

High precision mechanics
Higher capital

Precision: <0.05%

Higher resolution

Sensitivities: down to the ppm
level, but roughly one to two
orders more sensitive

Records the counts at a given
wavelength

Very fast analysis

Highest sample throughput
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WHAT A XRF SOFTWARE NEEDS

What requirements for a modern spectrometer software?

= |ntuitive user interface

= Full functionality

= Different user levels

= Short processing times
= High stability

= Flexible data management

Modern XRF software offers better
analytical performance and
safes time!

'SPECTRA.ELEMENTS

(training, operation, evaluation) SPECTRA.ELEMENTS: Next Generation XRF Software Platform
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NEW SOFTWARE FUNCTIONALITY

How to Calibrate



HOW TO CALIBRATE YOUR SPECTROMETER
BRUKER

The WIZARD walks you smoothly through the calibration process

(9] solution T -— Formuds | Evalustion Made | ek | Uit Digits ;

_ Ig Calbrated Material I.’_! 11 Sodium Coide Ha2l Measured (Calbration) Y 2

_ 1 - . 12 Magnesum Oxide Moo Measured (Calbraton) % 2

= The proven tree-structure guides e o B ke x 2
. . __@ iy || 3 SheanOxide s o — % 2

the user through the calibration: T L s s s ot » :
@ Calibration Standards | | 15 Sulfr Coade a3 Mieacured (Calbration) % z

,é; Drift Candidates i_. 19 Potaschim Cwide K20 Meaoured (Calbration) % 2

: | 0 Calum Oxide Cad Measured (Calbraton) % 2

= Define the compounds to be - contl Condices e S : :
@ Blank Candidates i 24 Chramum Oed= Criod Measred [Calbraton) % 2

measu red : _ || 35 Mengen=selIIT)Crice Mn203 Messursd (Calbration) % 2

W Preparations || 26 tenoxide Feaos Measred (Calration) % 2

? Preparef.l%mndards :_| 30 #nC Oxda iy o] Misamred (Calbranon) % 2

= Make use of a broad - sreactines B o = S ‘“ ==

2|
- Ilﬁ Calibration

Salectar deselect 1ming perodic table

compound library or define - cobratenietos T

l@ Manage Standards

" . ] i |"-E|emmt
your own “special” compound g cabrtenes B i 01 i
;ég Drift Standards ':”?“:: :; :; ) cde

=gl = -y

= Deﬂned the matﬂx E Control Limits

1= 12 0~ 02 0= I=
15 0« 0¢ 0% 0=

¥ Measurement Methods S | Ti | ¥ € Mn|Fe Co|MNi|CulZn| Ga Ge| &s | Se| Br
E — - e o | | ———— -
Drift Methods
- Y Zr Wb Mo Ru FBh |Pd | Ag| Cd||In | 5n| Sk Te| I
" Use Compton balance for —-oRouﬁneAnalysis - .. | | e | | | | | | | || | | | |
O ‘-’ Rnutine Preparatinns lLa Hf Ta W Re |Os | Ir |Pt| Au Ha T || PB Bi
_ | || | | — | — — | — | -
Xyg e n '@ Additional Inputs
f(x) Modules
E Process Limits Ce PBr Md Sm Eu Gd | Tb| Dy He E | Tm Yb Lu
| [ | — | — | — | — | — | — - - -
;E:‘p: Formatting Th b | | Pra | Aem
o Applications an| | B | |

,E-B Hide perindic tahie 'x Dekete Compound i‘ﬁa;._.: Compourd Library... d’ itficat
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HOW TO CALIBRATE YOUR SPECTROMETER

= The proven tree-structure guides
the user through the calibration:

= Copy & Paste compositions of
the reference materials

= Auto illustration of high and

low contents

= Select control standards, drift
and blanks (or decide to add

them later)
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Calibrated Material

Q Compounds
@ Standards Summary

@ Calibration Standards

% Drift Candidates
ﬁ) Control Candidates

& Blank Candidates

iy ) Preparations

? Preparef.l%mndards
,’. Analytcal Lines

Calibration

_‘J? Calibration Method

L@ Manage Standards

{Lé{ Calibrate Lines
ég Drift Standards

g Control Limits

_‘E Measurement Methods

_‘E Drift Methods

=} Routine Analysis

.\‘ Routine Preparations

'@ Additional Inputs

f(x) Modules

g Process Limits

1.234%

onmey Tormatting

The WIZARD walks you smoothly through the calibration process

Path f Job [0 | MeasurementD... | State 50 (%) | Zn0 (%] | Fe203 (%) | Mh203 (%) | Cr203 (%] [ T2 (%) CaO (34) K20 (3t) | 503 (%) [P20S5 (%) Si02 (%) |A203 (%) (Mo (3n) |Na20 (%)

§ Catabage ... 3/1/2018 10:48... @ Found Indat.. 0.00 0.02 D.85 0.17 0.00 0.01 57.52 a.0s5 0.o00 0.0z o.50 0.20 40.36 0.0
bl 1 5QB-02  Catabae ... 3/3/2018 1L:08.. @ Fourd indat.. 0.00 0.01 201 g.02 0.q0 0.08 0.7 5.0z 0.00 0.00 .15 12,15 0.08 3.3
| GQBE-03  Database ... 3/2/2018 11:28... @ Fourd indat... D.00 0.00 0.79 aa7 0.00 0.39 31.20 a.38 L44 0.00 39.00 6.20 18.50 0.24
td GOB-04  Databese... 3/6/2018 11:13... @ Fourd indat... 0.07 0.00 3.74 0.04 0.00 0.58 23.57 319 0.00 7.36 47.09 4493 8.64 0.17
| GOB-05  Databese ... 3/2/2018 12:06,.. @ Fourdindat.. D07 .00 1,18 .00 0.05 3w 0,24 0.44 0.00 0,13 8.19 85,32 o 0.0

| GQB-05 Datbese... 3/2/2018 12:25... B Fourdindat.. 0.05 0.0 ooz a.o0 Q.00 0oz 108 01 0.00 001 67.88 19,55 oo 10.74
| GQB-07 Databsee... 3/2/2018 12:44,.. @ Fourd indat.. 0.03 0.00 18] a0z 0.00 [INE) 38,22 0.04 0.03 0.01 124 0.21 0.7 0,03
GQB-05  Databzes () @ ot found D.0g 0.00 L8 a.oo o.oz L3 0.1% .53 0.00 0.08 .07 35,591 0.39 0.3=
) GQB-05 Databzee ... 3/7/2018 1:03PM @ Found in dat. D.0O 0.00 100.00 a.00 0.00 0.00 D.00 0.00 0.00 0.00 o.00 0.00 0.00 0.0
'l GOE-10  Databaee .. 3/7j2018 1:12PM B Fourd indat. .. 014 0.00 D.06 0.00 0.00 0.00 41.11 a.a3 §A.72 0.01 0.56 013 0.23 0.01
GOF-11  Databese {2} B Mot found 0,23 .00 1,36 004 a.a0 o1l 35.52 0.68 46,23 0.03 10.96 256 1B 0.m
| GOB-12  Cafabese... 3/5/2018 2:03PM B Fourdindat.. 0.00 0.00 001 a.00 g.a0 003 D.0a .00 0.00 0.00 55C 798 0.05 oo 0.0
GQB-13  Catabzse (00 @ Mot found 0.00 0.00 B4.87 0.11 0.00 0.22 537 0.13 0.05 361 36l 0.52 0.92 0,15
= GQB-14 Database... 3/5/2018 12:47... @ Foundindat.. 0.00 0.00 12.41 Q.01 0.7 377 D.03 Q.01 0.1 0.07 5.41 7274 0.02 0.00
30E-15  Catabase (0) @ Mot found 011 0.00 0.3 0.06 0.00 0.04 73.00 Q.11 .35 0.1z 2180 4.35 0.4z 0.1
'l GOE-15  Databace .. 3/5/2018 106 PM B Fourd indat. .. 0.29 0.05 282 a.a7 0.1 0.28 64.51 a.az .97 0.17 2.89 5.54 L47 0.23
'l G0B-17  Databese ... 3/5/2018 1:44PM B Fourd indat...  0.09 0.05 4.08 a.19 0.01 0.32 58.41 1.03 312 0.17 272 73 219 0.18
| GOR-15  Databese ... 3/5/2018 1:76PM @ Fourd indat... 0,01 .00 0,10 a.an a.a0 0.04 037 10.78 0.00 0.07 69.84 16,44 oo 211
GQB-13  Cotabosc {0) B Mot found 0.o7 0.01 324 a.03 0.04 115 42.89 0.29 18,12 005 a7 23,10 Le2 0.47
GQB-20 DCatabase (1) @ Mot found 0,05 .02 2.8 .06 0.02 0.5 55,80 0.68 10,91 0.07 14.35 1L82 L83 0.2
FLX-Z1 0. 0.00 0.0 0.00 .00 0.00 0.00 a.00 0.00 0.00 Q.00 .00 0.00 0.
FLX-Z2 0.0 0.00 0.00 g.00 0.00 0.00 D.0o J.00 0.00 0.00 .00 .00 0.00 0.0
FLX=7 D.0a 0.00 D.00 0.00 0.00 0.00 D.00 a.00 0.00 0.00 0.00 0.00 0.00 0.00
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HOW TO CALIBRATE YOUR SPECTROMETER

Sample preparation

= Select e.g., type, geometry, flux, using check boxes and drop-down menus.

= The WIZARD performs an automatic thickness correction using the density of the material

Preparations
Solid

Liguid
Fowder
Presced pallet

Preparation Steps

Specimen

Preparstion Paramsters

b Specimen(d)

Specimen(t)
Spedimenip)

& Add P copy )(Rmmi

© 2021 Bruker

Specimen(d) #
Speciman(l) #
Specimenip) #

@ Fressed pelet

Default Yalue

4,0000 i
0.5000 cm
0.5000 gfem?

Edkable
Editable
Ediable

Preparations Preparation Steps
e
Powader
Pressed pellet
Presced pellat - Copy L —
Soid .
Speciman(m) # Specimen{d) &
Preparation Parameters
| Caption Constrainks
b | Specimenim) Absclute mass
Specimenid) Diamnter
| Pl Foil
Foill pm Foll thickness

ﬁ_ Add a.':opy Xﬁzmmi

Defauk ko
10,0000 g
40000 crm

36000 pm
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HOW TO CALIBRATE YOUR SPECTROMETER

<)
BRUKER

LD
The WIZARD walks you smoothly through the calibration process

Summary Standards Line Setbngs Variable Alphas
Line Yiew Peak Options
Once the standards are measured the sto @ | /[ af e+ R [ | ———
software provides various options to optimize . ; e Cn reskrea
] £ Show_ | Co. | Stondard | [
your calibration based on the properties of | A
¥ ooz
your samples = secarssndopos
::: ; Egs: (=) Lower envelpe Integration
Displayed Lines Em b+ | cqo? 4l c | Fised pagition | higree
T H Cos
. . S < |m con
Be BNk 50 - o
g HEREdy 52" o =
BE=OEEEEEEcESEEE 5. ) AT
e T R R N N i —
E % E‘ ‘@E E‘g (; LE E‘E@ i‘ Eqi E‘@ S :: o 50 ke Linzar, ka‘—f.l ui K Ca } X e
B — | :
I e g I T I I I e S et I
ﬁgm@%; 77777777 I8 Eccapes sk w4 4 supgested Dvelap 1of3 b B N
| | | ") | - | - [] Height Mode e | Acd overlap | o
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HOW TO CALIBRATE YOUR SPECTROMETER

The WIZARD walks you smoothly through the calibration process

Some processes require duplicate
standard measurement.

This can be setup easily in
SPECTRA.ELEMENTS.

© 2021 Bruker

Qocay

= Hﬁf P s

Q Compounds

-&{ﬁ Standar ds Summary

' @8 caltrason sten.
&9 orift Condicates
' ¢ Conrol Cardcat .
L8 stk condidates

‘. Preparations

Q Preparcd Standards

s L Arsiytical Lines

'I'L:.:. Calibration

i ﬁ' Calibration Mathod

Manage 5t tardand

Q?Y Calbrate Lings
e Drift Standands
E Contral Limits

l& Measurement Methods | b |

<)
BRUOKER
(>

Please send calibration samples to LOADER to lock measurement and start calibration.
20 of 20 standards have been measured.

] Back [ Nee

1
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||.|niuun ?Drf_._.. Meacurem... |Mathod... |Mmmm1t |State | Galib.. Crift | Cont. Blank . Dugliza.. 'smpm
[ oot ... 11/15{201.. Calibrat... Databass (47) BF. [+ ~| inone)
Y -—--
| &  ogo3 .. 11ji6/1.. Cdibrat.. Datsbase{9) ®F. [ O O | inong)
| [«  £ooe CE.. 11/16{201.. Calibrat.. Datbas=(50) BF. [+ [ = = | [none) {rm:}
| ¥ Duplecation = = 8 ¥/ (rone)  (rone)
e [™ L | ipone]  {rone)
| [+ I v| ironel {none)
g
= 7]
E. 2 i b E A
| Fallls | [ W
0 L] 20 Ed ]
Linear, kaV |Ha Mg Al 5iP 5K Ca TiCr Mn Fe Zn 5r E
Lre | Step size (ev) | Display Cobor | Job ID | Temperats. [Tube (nA) | Tube (k) | Snow | Datector Pr... | Detactor
Rangs 2 0.01 - 47 eV 0234 0 v Linknawn ¥Fiazh
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HOW TO CALIBRATE YOUR SPECTROMETER

Calibration example

Smart overlap correction
Examples 1: P205 in geo-materials

= Poor correlation if all potential
overlaps are unchecked
R2=0.944

© 2021 Bruker

Edit View Wizard Help

D@ S 3 &

| LOADER | RESULTS MANAGER. | XRF EVALUATION

GEO-QUANT Basic

[ cattratedmaterial

Q) compouncs
H@ Standards Summary
E.‘m Calbration Standards

Drift Candidates

&Y Control Candidates
L@} Bark candidates
{‘ Preparations
T Prevered stncards
_/k analytical Lines
I,,E; Calibration
» o Calbration Method
@ enzge standarcs
M Line
8 ot stngarcs

Control Limits

o veasurement Methods

¥ orftvethods

) Routine Analysis

L Routine Preperations

@ ndatonal 1nouts
1) Modules
! Process Limits.

124%
1328 Formatting

(=H(J) rovlcations
{J) sy

L 0 GEO QUANT Basic

J0BLIST | DB ManAGEMENT | L0G | sTATUS DIsPLaY | ToOLS | CONFIGLRATION | cOMMANDER |

D=

[P KaL/2060 | &

O Gross [ Het [ Background Omntesty @

(%) UORRAUIN0D X

'] 7
- 65
6
- 55
-5
45
35
-3
25
-2
- 15
1
? -
0
.
¢ -0.5
0 1 2 3 4 5 6 7

Cherical concertration (%)

Calibration Details

Statistics
Standard Deviation, o %) 0.4598 +0.33480
Squared Correlation Factor, R* 0.54372 -0.05212
Largest Deviation, Amax (%) 0.5802 +0.40150
Regression Options
Slope (% (cps /mA)) Computed 0.000981
Offset (%) Computed -0.5488
Quadratic ((eps /ma)-1) Fixed 0
Regression Weighting Absoute
Matrix Correction
Method Variable dphas

16
[cpsma 27016.67] 2.56 kev
Ru: LA1Te: (B1

:

T
17 1

Linear, keV

1.946
SriB1 1871
K KB1esc. 1.851
SiKBL 1837
SriG23 2.195
SriAL 1806

., o227
Suggested Overlap 1of 10 ][]

Energy (keV) |Energy Delta (keV) | Intensity (%) | Type

0.068
0.143
0.163
0.177
0.182
0.208
0.260

Base For Calculation

SriB1
K KB1
SiKEL
5riG23
SrLA1
CakB1

eak Options

() Fixed position

() Peck height

Min

1.915 | keV/

(® Lower envelope () Integration

() Fixed position () None

Coeffient

Computed
Computed -2.645E+06
Computed 0
Computed
Computed
Computed
Computed

4 Edit search options

Line status: Calibrated at 7/2/2021 4:43:51 PM @

‘ @ Original compounc

&
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HOW TO CALIBRATE YOUR SPECTROMETER

Calibration example

Smart overlap correction
Examples 1: P205 in geo-materials

= Poor correlation if all potential
overlaps are unchecked
R2=0.944

= Significant improvement if Ca
KAT escape peak overlap
correction is applied
R2=0.996

© 2021 Bruker

Fle kot view  Wizard  Help

DeEHE S & &

LOADER | RESULTS MANAGER | XRF EV)

O GEQ-QUANT Basic

[0 calbrated wateral
$Q compounds

F‘;[@ Standards Summary

1@ caltration Stendards

@8 ot candicates
@ Control Candidates
@) Bark Concidates
." Preparations

T prevared stancarcs

‘ Analytical Lines

Calibration

» ¥ Caliration Method

@8 vanage standards
1]
8 oifestoncercs

Control Limits

in

_é Measurement Methods

¥ ot vethocs
I;}t“) Routine Analysis

i Routine Preparations
\g Additonal Inputs
(%) Modules
- B Frocess Linits

1248
L2en Formatting

U Applications
O STABILITY

E O GEO QUANT Basic

| < Back [ Next

() Fixed position

() Pesk height

Min

(®) Lower envelope

Background Options

) Integration

() Fixed position () None

Coefficient

mputed 1. 108€+04 I}
Computed 11746408
Computed ~5.869E405
Computed a
Computed ol
Computed 0
Computed (]
Computed 0[]

/ALUATION 308L15T | DB MANAGEMENT | LOG | STATUS DISPLAY [ TOOLS | CONFIGURATION | COMMANDER |
Line Sel n
R =
[ Gross [ Met [] Background O Intensity
75 ]
-7 -
/ 55 E
e b
] N
55 4 [
2.
/ - 45 ]
5 ]
a
4 g 1
3
s g ]
g
H ]
/ * 8 E
25 ]
2 ]
15 ]
/ ' ]
05 1
0 #
T * T * T
) 18 1.7 18
o 1 2 3 4 5 6 [cps/ma -1647.47) 1.58 keV
Chemical concentration (%) K: KATesc. Cd: LB1esc. Ak KB1In: LAl esc. Kr: LAL Linear, keV \.\1 Pca
Crn Details e Overns
Eneray (keV) |Energy Delta (kev) | Intensity (%) | Type
Standard Deviation, o (%) 0.1179 +0.06700
Squared Correlation Factor, R? 0.99630 -0.00301 retical Intensity
Largest Deviation, Amax (%) 0.3100 +0.17160 0.088 48.9 Theoretical Intensity SriB3
e Propeiiies 0.143 95.1 Theoretical Intensity SriB1
Regression Options 0.163 0.1 Theoretical Intensity K KB1
Slope (% / (cps / mA)) Computed 0.001011 0.177 3.3 Theoretical Intensity SikBL
Offset %) Computed -0.05801 0.182 16,6 Theoretical Intensity SriG23
Quadratic ({eps /mA}) Fixed ] 0.208 86.2 Theorstical Intensity srLAL
Regression Weighting Absolute CaKBlesc o 0.260 0.1 Theoretical Intensity CaKB1
Matrix Correction Suggested Overlap 10f 10 [»][m/ )
Method Variable alphas 4D Edit search options | Add overlap &

Line status: Calibrated at 7/2/2021 44526 PM @

| % Original compounds
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HOW TO CALIBRATE YOUR SPECTROMETER

Calibration example

Smart overlap correction

Examples 1: P205 in geo-materials

= Poor correlation if all potential

overlaps are unchecked
R2=0.944

= Significant improvement if Ca

KAT escape peak overlap
correction is applied
R?=0.996

= Further improvement if SKAT is

considered (R% = 0.999

© 2021 Bruker

File Edit View Wizard Help

EQ-QUANT Basic
i catrated materl
QA compounds

@ Standards Summary
iﬂ Caibration Standards

Drift Candidates

@7 Control Candidates
E @ Blank Candidates
~ 4 Preparations
T Prepared standarcs

‘L_ Aanalytical Lines
E Calibration

. ¥ caibration Method
L ‘ Manage Standards

-8 ot standarcs

! Control Limits
- ¥ measurement vethods

v ¥ orift Methods

) Routine Analyss

." Routine Preparations
g Additional Inputs
- f(X) Modules
E Process Limits
124" Formatting
o Applications
o STABILITY

i 0 GEO QUANT Basic

DssHES & &

CONFIGURATION | COMMANDER |

55

i

b [pos  [] [Fraum | ©
[ Gross [] Met [ Background O Intensity (@
75
7
65
6
55
5
45
s
]
]
4+ 8
35§
g
3 3
25
2
L5
1
05
0
0 E 2 3 4 5 6 7

Cheical coneentration (%)

Calibration Details

Statistics
Standard Deviation, o (%) 0.0509 -0.06700
Squared Correlation Factor, R? 0.99931 +0.00301
Largest Deviation, Amax (%) 0.1384 -0.17160
Regression Options
Slope (% / (cps / mA)) Computed 0.001006
Offset (%) Computed -0.01676
Quadratic ((ps fma)=) Fixed 0
Regression Weighting Absolute
Matrix Correction
Method Variable alphas

S KAl

[eps/ma
Kr: LB1

SriB3
Sris1

K KBlesc,
SiKB1
SrLGZ3

SrLAL
Suggested Overlap 1of 10

63.0 Theoretical Intensity
48,9 Theoretical Intensity
95.1 Theoretical Intensity
0.1 Theoretical Intensity
3.3 Theoretical Intensity
16,6 Theoretical Intensity
86.2 Theoretical Intensity

() Fixed positon (@) Integration
() Peak height
Min Max
[ vo1s|kev 2.112|keV

Background Options

® Lower envelope () Integration

() Fixed position () None

Computed

Computed LATHE+08 |,
Computed -5.869E+05
Computed ol
Computed 0
Computed

Computed

2 Edit search options

Add overlap &

Line status: Calibrated at 7/2/2021 446:17PM @ |

| % Original compounds

| [»
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HOW TO CALIBRATE YOUR SPECTROMETER

Calibration example

Smart overlap correction

Examples 1: P205 in geo-materials

= Poor correlation if all potential
overlaps are unchecked ]
(R2=0.944) ;

Linear. cosfmA
1
e s
5 KA

= Significant improvement if Ca
KAT escape peak overlap
correction is applied
(R?2=0.996)

——
F—

= Further improvement if SKAT is I o '
X [cpsfma 1714.95] 1.83 keV . T _|
considered (R2 = 0.999) L — R L%
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HOW TO CALIBRATE YOUR SPECTROMETER

Setting Control Limits

= Setup color-coded control limits
for allow a quick decision during
production, e.qg.:

= Normal = all good

: —> production can
continue but a closer look or
re-analysis may be needed

= Alarm - immediate
production stop

© 2021 Bruker

_ Control Standards

" Concenfration Limits

Use, Standard Name 0
& &

|| Compound Nome | B Alarm Low, | B Waming Low, B Nomnal, B Warning fich B Alam ..., Thresholds |

™ Silicon Oxide

| Aluminum Oxide

™ Iron Oxide
™ Calcium Oxide
™ Magnesium Oxide

™ Sulfur Oxide

. ™ Sodium Oxide

Potassium Oxide

1+

2541 %
6.62 %
1.97 %

55.01 %
1,25 %
2,96 %
0.45 %
1.17 %

260,22 %
6.83 %
203 %

56.75 Y%
1.29 %
3.06 %
0.46 %
1.21 %

26.75 %
6.97 %
2,07 %

57.91 %
1,32 %
3.12%
0.47 %
1.23 %

27.29 %
7.11 %
2.11 %

59.07 %
1.35%
3.18 %
0.498 %
1.25 %

28.09% | | |Absolute Value
7.32% || |absolute value
217% | | | Absolute value

60.81% | | |Absolute value
1.39% C:| Absolute Value
3.28 % {T| Absolute Value

0.43 % |— |Abso|uhe Value

1,29 % ‘ |Abso|ute Value
| | Absolute Value

Set Limits ... x Remove Va'“‘C___‘

Innovation with Integrity | 7 July 2021 | 24



HOW TO CALIBRATE YOUR SPECTROMETER

New drift monitor

= Possible Reasons for a
/Alarm:

= Material out of spec
= Contamination
= Check spectra for untypical
features / element ratios
= Broken sample
= Check camera image /
sample
= |nstrument drift

= Use drift standards and the
new drift monitor to quickly
evaluate your system.

© 2021 Bruker

“““ Tube drift correction data

Sample Name Measurement Time Mask (mm) Atmosphere il
[v| BR-ROHS3-3 From [v] 34 [v] vacuum 2000 -
Sl -
] RQABS-BLANK | Tg7172019 Sy
g — 1600 -
[8/19/2019 [v] _
T 1400
Line Name Voltage (kV) Filter Energy Range (keV) e
v CdKA1Drift Editarf | [v] 40 [w] Cu_250pm [v| 3t08 5 1200
[v] crka1/Drift Editor | |[v] 50 [v] al_s00pm [v] 8 to max =
[v| Br KA1/Drift Editor E LL00;-
[v] Hg LA1/Drift Editor = 800 -
[v] Pb LA1/Drift Editor 2
600 -
400 -
200 -
0 . :
8/4/2019 8/8/2018 8/12/2019 8/16/2019 8/20/2019
8/2/2019 8/6/201% 8/10/2019 8/14/2019 8/18/2019
I Drag a column header here to group by that column
Jo.. |Measurem... |Revoke ... [V.. Seria..|Revisi.. |Gross Intensity... |Background Intensi... | Area Meas... | Net Intensity ... | ..|lneMame |LineEner.. |Mask ... |Voltag... | Atmos... | Filter
N _
| 152 8fs/2019.. 1/1/0001... [] 3 0 1996.9 178.4 [v] 1818.4 BRRO.. CdKA1Drift..  23.1730 34 50 Vacuum Cu_25.. |7
| 305 8/14/2015.. 1/1/0001... [ 3 0 2035.4 173.3 [v] 1862,1 BR-RO.. CdKAlDrift..  23.1730 34 50 Vacuum Cu_25..
| 308 8/15/2019.. /10001 [ 3 0 2031.3 164.8 [v] 1866.5 BR-RO.. CdKA1Drift..  23.1730 34 50 Vacuum Cu_25..
|| 180 8f8/2019.. Y/1/0001.. ] 3 0 1974.3 167.0 [v] 1807.3 BR-RO.. CdKA1/Drift.. 23.1730 34 50 Vacuum Cu_25..
167 8/12/2019... 1/1/0001... [v] 3 0 1908.9 1726 [v] 1736.3 BR-RO.. CdKA1/Drift.. 23.1730 34 50 Vacuum Cu_25..
150 8/6/2019 ... 1/1/0001... [v] 3 0 1989.7 177.0 [v] 1812.7 BRRO.. CdKA1/Drift... 23.1730 34 50 Vacuum Cu_25..
108 8/2/2019 ... 1/1/0001... [v] 3 0 2206.8 195.8 [v] 2011.0 BRRO.. CdKADrift.  23.1730 34 50 Vacuum Cu_25..
|| 203 8/13/2019... 1/1/0001.. v 3 0 299.3 816 [ 67.7 BRRO.. CAKALDrift.  23.1730 34 50 Vacuum Cu 25..
| 313 g/19/2019... /1j0001.. (¥ 3 0 2015.9 177.1 [v] 1838.8 BRRO.. CdKA1Drift..  23.1730 34 50 Vacum Cu25..
l_ 109 8/2/2019 .. 1/1/0001... [v! 3 0 323.7 247.9 [v! 75.8 ROABS.. Cd KA1/Drift 23.1730 34 50 Vacuum Cu 25. iLi.
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HOW TO CALIBRATE YOUR SPECTROMETER

Customize your views and reports

2

@ B ~ size

Reload

Select Detail View o

||£ Evaluation Report

Flacement

U/

Sign

Invalidate | Print Preview  Print

a [ Exportbrml

B Interactive Evaluation

Automatic Evaluation

= Basic and Advanced Mode
allows you to focus on the key
information during routine
operation and switch quickly to
the details of interest in case
further evaluation is needed.

© 2021 Bruker

IIEE e svauuation | wizaro | 30eList | 08 MaNAGEMENT | 10G | sTaTUS DispLaY | TooLs |

@ % @ 5« g e m - Goootonl 7 g ot evahoten
|| G0 to Basic Configure View  Refresh Reload Placement | Invalidste | PrintPreview print | [ Interactive Evalustion
et ot Parsmeter Fers hpghcation B Grouping -
Sample ID Solfionname | Stat Time End Time S02() [CaO(%) |MnO (%) [As203(x) |Sb203(%) |MoO03 (%) |Rurtir
™ ‘QusmyCheck LE ‘ZI-\Jan-ZDMSEPM 21-Jan-20 04:03 PM ‘n 3028 ‘n 1313 ln 669 ‘n 197 : : : Evii718 Evi1717 £ea
= B o
N . 1o
sh203
I QualtyCheck LE 214an200312PM  21Jan 200321 PM B o =] a B 208 271 0 T =
I QualtyCheck LE 214an200301PM  210an2003:10PM B 044 @ 1325 @ 62 @ 19798 208 271 004
I QualtyCheck LE 214an200249FM  21Jan200258PM B 3050 @ 1222 @ 663 @ 196 @ 200 @ 271 004
I QualtyCheck LE 210an-200237PM  21an-200246PM B 3041 @ 133 B 60 @ 15 @ 2008 271 004
I QualtyCheck LE  214an200225PM  2Wan200235PM B 2050 B 132 @ s @ 15 @ 200 @ 27 oot
I QualtyCheck LE  214an200214PM 21an200223PM B 244 B 1326 @ 62 @ 197 @ 2008 271 004
I QualtyCheck LE 214an200202PM  21Jan200211PM B 2040 @ 122 @ 62 @ 19 @ 1% @ 271 04
I QualtyCheck LE 214an200151PM  210an200200PM B 056 @ 1225 @ 670 @ 19 @ 2008 27 004
I QualtyCheck LE 214an200139FM  21Jan200148PM B 3044 @ 132 @ 60 @ 197 @ 2008 271 004
I QualtyCheck LE 214an-200127PM  21an-200136PM B 3047 B 133 B 671 @ 15 @ 200 @ 271 004
I QualtyCheck LE 214an200116PM  21an200125PM B 3046 @ 1324 @ 671 @ 197 @ 200 @ 270 o0t Ev11716 Ev11715
QualtyCheck LE 214an200104PM  21an200143PM B 3040 B 1325 @ 672 @ 19 @ 200 @ 271 004
I QualtyCheck LE 214an201252PM  21Jan200101PM B 2037 B 132 @ 672 @ 1% @ 2008 271 004
I QualtyCheck LE 214an201241PM  21Jan201250PM B 3044 @ 1320 @ 673 @ 19 @ 2008 271 004
I QualtyCheck LE 214an201230PM  210an201238PM B 02 @ 12208 671 @ 1% @ 2008 271 004
I QualtyCheck LE 210an-20 1218PM  21an-201227PM B 3045 @ 1325 @ 663 @ 196 @ 200 @ 271 004
I QualtyCheck LE 214an20 1206PM  21an201215PM B 3044 B 1323 @ 671 @ 157 @ 200 @ 270 004 _
I CualtyCheck L 214an20 1155AM  2Han201204PM B 303 @ 1318 @ 671 @ 19 @ 200 @ 271 004 -
I QualtyCheck LE  214an20 1143AM 2Wan201152AM B 253 B 1328 671 @ 1598 208 271 004 W003:271_%
I QualtyCheck LE 214an20 11:32AM 21Jan2011:41AM B 3049 @ 1325 @ 672 @ 1% @ 208 271 004
I QualtyCheck LE 214an20 1120AM  21Jan201129AM B 3040 B 1226 @ 663 @ 19 @ 2008 271 004
I QualtyCheck LE 214an20 1108AM  21Jan201107AM B 304¢ @ 132 B 671 @ 197 @ 2008 271 004
I QualtyCheck LE 214an-20 1057AM  21an-2011:06AM B 3046 @ 132¢ @ 672 @ 196 @ 200 @ 271 004
I QualtyCheck LE 214an20 1045AM  2Wan201054AM B 3037 B 1321 @ 671 @ 15 @ 20 @ 271 ot
I QualtyCheck LE 214an20 1034 AN 2Han201043AM B 248 B 1326 @ 672 @ 1% @ 2008 271 004
N QualtyCheck LE 214an201022AM 21Jan201031AM B 040 B 12298 671 @ 197 @ 2008 271 004
I QualtyCheck LE 214an2010:11AM 210an201020AM B 045 @ 1327 @ 671 @ 192 @ 200 @ 271 004  ||Neme Inclded Evii7i8 Shown Ev11717 Color Ev11716 Ev11715
I QualtyCheck LE 214an200959AM 210an201008AM B 047 @ 137 B 671 @ 1@ 208
I QualiyCheck LE  21Jan-2009:47AM  21Jan-200956AM B 3052 @ 132 B 673 @ 19 @ 208 1313 % B2 % = B2 % 1325 %
I GQualty Check LE  219an2009:36AM  21van200945AM B 3043 B 1320 B 671 @ 1% B 200 B 669 % 570 % = 871 % 570 %
I QualiyCheck LE  210an-200925AM  210an20033AM B 3045 @ 1327 @ 67 @ 157 @ 208 Le7 % 196 % = 156 % 186 %
i QualtyCheck LE 210an2009:13AM 214an200922AM B 04 B 12 B 672 @ 1588 2008 200 % e % = 200 % 200 %
] QuatyCheck LE  21an 200901 A 214an200910AM B 3047 B 13X @ 67 @ 197 @ 208 270 % 270 % = 271 % %
I QualtyCheck LE 214an200350AM  210an200859AM B 050 @ 1358 675 @ 197 @ 208 B2 * B * = i
I QualtyCheck LE 214an-200338AM  21an-200847AM B 3056 @ 13298 675 @ 15 @ 2008
I QualtyCheck LE 214an-200327AM  2Wan200836AM B 069 @ 133% @ 673 @ 19 @ 202 @
< 3 |
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NEW SOFTWARE FUNCTIONALITY

Latest Features



LATEST FEATURES

<)
HighSense™ XP Detector Sr3SET
Now available for the S2 PUMA Series 2

State-of-the-Art Hardware &
Next Generation Software

= New premium detector for all
elements (C to Am)

= Robust, high transmission
Graphene window (non-toxic)

= Bruker's detector chip
technology

= Further enhanced Cooling New HighSense XP Detector S2 PUMA Series 2 with XY Autochanger

(Peltier) performance

= New SPECTRA.ELEMENTS with
Dynamic Detector Profiling

© 2021 Bruker Innovation with Integrity | 7 July 2021 | 28



LATEST FEATURES

The Benefits of Detector Profiling

= New, fully integrated feature in
SPECTRA.ELEMENTS

= Flexible: Make your selection
each analytical range

= High Resolution for optimal
peak separation of neighboring
elements

= High-Count-Rate to boost the
throughout or decrease LLD

SPECTRA.ELEMENTS

© 2021 Bruker

- <z N ey | +

High-Count-Rate profile

¥

Achieve up to 4 x higher net intensity with
the High-Count-Rate profile

- Enhance the performance for heavy
trace elements in polymers

Innovation with Integrity |

7 July 2021
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LATEST FEATURES

The Benefits of Detector Profiling

Precision Test STANDARD DEVIATION
0.06 == Default 600 s
= Cement QC sample ' ——Default 190 s
—High-Count-Rate 190 s
= 3 ranges, 190 or 600 s total 0,05 A

counting time, 25 repetitions
0,04

The High-Count-Rate setting
allows to reduce the counting time
factor of ~3

Std.Dev. (Wt%)
(@)
o
w

0,02

0,01

O & P

o O O A4 O D D 00
é,gL@q\?Q%\Q%O QY O O O

o
Y @ N
NN U 2>

Ky
%
©
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LATEST FEATURES
BRUKER

The Benefits of Detector Profiling

IS0 29581/ EN 196-2: STANDARD DEVIATION

A Cement norm which defines two 06 —'Expert’ Limits
categories of precision —'Normal" Limits
(repeatability) : 0.5 A ——High-Count-Rate 190 s
‘Normal” and “Expert” o

= The S2 PUMA Series 2 with
HighSense XP meets standard

Std.Dev. (Wt%)
(@)
w

0,2
deviation limits easily.
0,1
0
S5 & S D O O O O
O~ Q" O O Q¥ 07 O
e’b&\‘v%\&%{- /\\O{»QWQ@%'\?
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NEW SOFTWARE FUNCTIONALITY

Routine Analysis



ROUTINE OPERATIONS WITHOUT PC

Daily Operation made easy!

TouchControl - Home Screen

TOUCH LIVE Language
CONTROL SPECTRUM

RESULTS STATUS License SRR FEA
GALLERY DISPLAY ELEMENTS

= S || G

Options

8,
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ROUTINE OPERATIONS WITHOUT PC
BRUKER

Daily Operation made easy!

TouchControl — LOADER

Online specimens N Enter all details
1’_\“ T ] QualityCheck_TG2_rel-600e_02_mask-8mm_drift u Select a pOS|t|On On the LOADER
- a wa Sl - SamplelD
®® S o = B | = Select the method
P = Enter the sample ID
-alﬁn l,_\.. .4(_\‘ o
n. @ @t | = Enter method specific sample
A~ B C D
» - - information (e.g., LOI)

= Hit start!

= Get the results within minutes!

= Remain fully flexible: Stop, moditfy,
adjust priority ...

Innovation with Integrity | 7 July 2021 | 34



ROUTINE OPERATIONS WITHOUT PC

CH><)
Daily Operation made easy!

Results Gallery

Search results RESULTS GALLERY

80 seach. i s ncomariisns okl = [ntuitive search functions provide easy
and fast access to your database

Quality Check
952 AM 6/7/2018

BAXS-ECO
Quality Check
652 AM 6/7/2018

Advanced query

Show all measurements within the selected time range. Measurements will be shown in descending date order.

BAXS-ECO
Quality Check
3:52 AM 6/7/2018

BAXS-ECO
Quality Check
12:52 AM 8/7/2018

@ E [E | -

BAXS-ECO Last hour Last day Last week Last manth
Quality Check
952 PM 6/6/2018

BAXS-ECO
Quality Check
6:52 PM 6/6/2018

res
Test-EvalOptiors Cancel ‘ | Search
513 PM 6/6/2018 '

BAXS-ECO
Quality Check
3:52 PM 6/6/2018

00000000

C1-Mormalize
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ROUTINE OPERATIONS WITHOUT PC M
BRUKER

Daily Operation made easy!

= Allinformation at your fingertips
2 f = Quick access to statistics to
= monitor the production process
- = Color coding based on
- P customized concentration limits
: Saquence o e dade) ‘: ‘: I- 3 ﬁ
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ROUTINE OPERATIONS WITHOUT PC

Daily Operation made easy!

Results Gallery

+ |
- = & f a\{ I e
4 L' B, 1
Farmiila Concentration | Cabiaten . Line Hame Evtluanon .. 1groasdps).. | [ L% Vokagely)  Cureni(nia) | Rl Pk e .. OC Fact Maskin Al sphare
11 MsB3 520 % | rotCalivated Foued
10 K0 Wi % | rotCabatd € RALLnG . TF 1704 240 15,545 nama? D244 @0 0305 Al_S00um 1343 10000 0 Vaom
schaduitar test 3 20 Calt 1581 % |rotCelbrated Cakaline . WP 173 11,7 12,847 00550 LE T a0 LECRETE T H 10000 HO o Vem
. pespmmina 25 Hag 0% % | rowsbiatsd MnELLE.. AF W7 B h2%3 00297 (20T 20 0,203 M50 AL L0 ML Vs
) ' B 27 Cal) 000 % | roiCairated CaKALLne . MIF 41007 020083 T 0.05008 @0 0208 41500 a018 10000 MO Vemem
P EEWECE] oo % roteboted LsEaline SRR ERE] -L1s38 a3 0.00308 0158 a0 D208 Al_soum 10,512 10000 M0 veam
Une seectan ndes - test 42 e 037 % | raiCabested MoLALLE., MRF 28% L 21408 L 000771 250 0308 A0 T 1.0000 MO e [
1121 AM 1210205
: Bl
scheduer test
Line seiectian nles - best ]
11108 AM 121 0/2015 =]
=]
=
achaduier bat ]
Line srimcicn nd bt
. R4 AN 11D g' [
= E8
FM de tawits. st 4
4R M 1210005 -
5_
scheduer test ]
Line sEelan naes - teat -
138 M 121 Y0NS =]
mheduttertest 2
@ is
02T A 13100200 e
scheduler best § %'
Line seection nes - best
23 AW 12N =1
=
achasuier bast
Lina atecticn s - act g4 H
HEDE AM 1 11 D30NS - l
axhediier best f‘-
Lin= seecion nues - best
53 81 1219
scheduier test l'\
Line semection nies - test 2.,
533 A 1210209 =i
=i
heduter et 2 il | I\
poatpracenng bt s
. S25 AN 12402010 = T T T T T t T T
] E) H ! = o u » 1 1
sehaduertast —
Line seectian nutes - tast Linear e E
523 41 121209 [cpsfnd 13391.31] 247 ke Gar HB 1 ese, Yho LB1 Th LA 1esc, Wy La1 i Sre

EIEE
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= Check the results

= Evaluate and compare spectra (zoom-
in, add lables/lines, ...

= Print/export the data
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NEW SOFTWARE FUNCTIONALITY

Standardless Solutions



SMART STANDARDLESS SOLUTIONS

<)
SMART-QUANT FP and WD BRURER
Best standardless analysis with EDXRF and WDXRF

SMART-QUANT s set up to work
in full Fundamental Parameter
(FP) mode — this means no
calibrations necessary!

Excellent for raw material testing
and whenever special samples
outside the analytical routing need
to be measured.

= FtoAm (FP) / Nato Am (WD)

= ppm to 100% f

= Air, Helium, Vacuum SMART-QUANT: Push-button solution for S6 JAGUAR:‘FUII WDXRF performance in a
quick and reliable analysis of unknown benchtop unit

= 30 and 50 kV samples
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SMART STANDARDLESS SOLUTIONS

B;‘l?l{E?R
SMART-QUANT FP (<0
Powered by HighSense XP

MAJOR ELEMENTS MINOR ELEMENTS
70 5
4,5
60
4
50 3,5
40 3
2,5 m SMART-QUANT FP
30 5 m Certified
20 15
1
10
I I 0‘5
0 — — — 0 — — —
Cr Co Ni Al Ti Mo

Nickel Alloy — Waspaloy, concentrations in wt%
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SMART STANDARDLESS SOLUTIONS

SMART-QUANT FP
Powered by HighSense XP

MAJOR ELEMENTS
45

40

35

3

25

2

1

1 I I

Al203 Fe203

(@]

(@]

a

(@]

a1

(@]

High Al Cement, concentrations in wt%

© 2021 Bruker

4,5

o
o

MINOR ELEMENTS

B SMART-QUANT FP
m Certified
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SMART STANDARDLESS SOLUTIONS

Elemental Analysis: Pharma & Cosmetics

= Strict regulations apply to ensure the quality of resulting medications

and other products. This makes reliable and precise analysis inevitable.

= XRF is particularly suitable for
= quick verification of incoming raw material
= at-line production monitoring (Process Analytical Technology, PAT)
= foreign body identification (FBI), and

= heavy metal impurity analysis.

= Cosmetic and personal care products must meet high product quality
standards due to their applications.

© 2021 Bruker
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SMART STANDARDLESS SOLUTIONS

Elemental Analysis: Pharma & Cosmetics

21 CFR Part 11-compliance = Key features:
= SPECTRA.ELEMENTS is fully = Audit trailing
compliant = Electronic signatures /
validation
= The Part 11 features are = Dedicated user levels

smoothly integrated to ensure
ease-of-use and worry-free
operation — being always
prepared for the next audit

= Customizable views

© 2021 Bruker
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SMART STANDARDLESS SOLUTIONS

Elemental Analysis: Pharma & Cosmetics

1Q/0Q Documentation and Support

= |nstallation Qualification: Establishes that the instrument
is received as designed and specified and that it is
properly installed

= QOperation Qualification: Demonstrates that the
instrument will function according to the operational
specifications (acceptance testing).

= |Q/0Q: Performed together with our Part 11 trained
Service Engineer

© 2021 Bruker Innovation with Integrity | 7 July 2021 | 44



SMART STANDARDLESS SOLUTIONS

<)
SMART-QUANT FP Sr3SET
Elemental Analysis: Pharma & Cosmetics

= Customizable concentration thresholds and configurable views allow to make a
quick decision (reject or accept)

-« DSR_stdlass

iéé @ y‘ﬁ - 2 ﬁ Select Detail View m - g Dé 6 B Interactive Evaluation
Size =
Go to Basic Configure View  Refresh % Reload b+ ¥RF Measurements | Placement || Invalidate | Print Preview  Print e S
Evaluations: 4. Selected: 2. Time: 8:29 PM * WY r e
Mot invalid Parameter Filters: Application, Creation Time "y / ‘\r fogiy I
| |Sample ID |NaCl-Check |KCI-Check |Na (%) |c1{°x.,} |K{‘>;} |P{°¢} |srx.,} |er, _
[=] End Time: 6/29/2020 12:00 AM =
=]
% X] B 000] i3] 03] oo o003] (NN
Mec @ Q 11.04 56.27 0.00 0.09 ( = ]
KCl ;:Q w 0.00 4515 50.34 0.00 0.09 ( 2 1
o VR el Gl o] onl ool QR
£ 5
& 1 < g g 2 & <
=1 L} — - m
t g = @ w =] = O
2
=3
R = 5
] Y : 2
= g e 5 “
= @
o ft | %' | M
T T T T T
1 2 3
[cps/mA 575.15] 3.03 keV | =L
23 Linear, keV WL NaSiSCIKCa .|I"R
<] rr :
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SMART STANDARDLESS SOLUTIONS

SMART-QUANT FP
Elemental Analysis: Pharma & Cosmetics

= Differentiate quickly between KCI and NaCl

5|5 BB

<L s/ @ & 2

O o EE‘EE
E W W DNDII
@ = o o ] | L
o = o = — -z =g =
: 2 3 B.F s 3588 g
. | - —_—
£ = 2 ?Em @ 22 22 <
W

e

1 EA
- ( Q
LY E
i
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SMART STANDARDLESS SOLUTIONS

SMART-QUANT FP Sr3SET
Elemental Analysis: Pharma & Cosmetics
= Differentiate quickly between CaCl,, MgSO,, AIPO,, and
5 J]Z 3 § 3 3 g oL FE I z
:cj,- _' = £ = 2 = (5] w :??:?i 22 - =
; = L 9
Lo D%
1.1 12 13 1. . .

Linear, ke
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SMART STANDARDLESS SOLUTIONS (_'>(7

SMART-QUANT FP Sr3SET
Elemental Analysis: Pharma & Cosmetics

= |dentify material based on ZnO and/or TiO, contents, without providing information

about the matrix F"V—'_ - -
A

! 13 % ZnO Ointment .
1 40 % ZnO Ointment ’x

ab Report XRF 174
S$2 PUMA Series 2

@ Material ID and production monitoring made easy and fast

Sqrt, cps/mA

g4
8 & I tion with Integrit
= = ‘_ £ = = = = = nnovation with Integrity
Ig ¥ oE I i b I I <
=3 32 2 g g 3 = S = -
sl @ 2= @ 0 = % 2 < o = I ~ - -
¢
4 i
4 ) b = g o
k! = I x =
s o = ﬁ = o =
4 | E [ B x (&) [ L =)
. [1a] — i
- = o I)
- w
z L \ %
: ) ANEIWACZ < 1. — =
5 AL by e W-_T——v e
T i T L T L T T T L T L T % L T F T ¥ T
1 z 3 4 5 <] 7 ] ] 10
Linear, keV
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NEW SOFTWARE FUNCTIONALITY

Summary



NEW SOFTWARE FUNCTIONALITY

SPECTRA.ELEMENTS

Next Generation Spectrometer Software

Faster. Smarter. Easier.

Faster operation

© 2021 Bruker

Pl Basis

& Values | Preparation = Fused bead (ig...
o B riginal sample

Optimized hardware-software
workflow

Immediate data processing
Smooth navigation

Rapid access to database

*

Evaluate your measurements in no time!

14 502
15 503
7 d

9 K20
21 50203
22 T2
25 MnQ
26 Fel03
27 Cod
38 50
g9 Y203
41 Mb20S
45 Rh203
82 PhO
20 Cal

Concentration Evaluation ...

35,68 % Stdless
9,15 % Stdless
2,54 % Stdless
0,08 % Stdless
0,07 % Stdlless
0,11 % Stoliess
0,06 % Stdless
0,12 % Stdless
0,00 % Stolless
0,01 % Stdlless
0,00 % Stoliess
0,00 % Stolless
0,00 % Stdlless
0,00 % Stolless
50,61 % Stdless

Quantified by | Range Mame

MNone

S0 kY, Range 1
50 kV, Range 1
504V, Range 1
50 kV, Range 1
50 &V, Range 1
50 kV, Range 1
50 kV, Range 1
504V, Range 1
50 kV, Range 1
50 &V, Range 1
50 kV, Range 1
50 kV, Range 1
504V, Range 1
50 kV, Range 1
50 &V, Range 1
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NEW SOFTWARE FUNCTIONALITY
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SPECTRA.ELEMENTS Bi(RER
Next Generation Spectrometer Software
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NEW SOFTWARE FUNCTIONALITY

SPECTRA.ELEMENTS

Next Generation Spectrometer Software

Faster. Smarter. Easier.
Easier to use

= Quick learning with new User
Interface

= Hints provide help when needed

= WIZARD: the proven tree-
structure guide you through the
calibration process

= LOADER: Intuitive interface for
routine operation

= RESULT MANAGER: Access all
your data quickly and get
extended reporting

© 2021 Bruker
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Refresh

[ prioity: Normal Bl =] e
Load Selection  Load Al
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The LOADER: load / unload samples; adjust priorities; start / stop your

measurements; view your results.
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Any Questions?

Learn more about ‘Feed and Pet Food Analysis’
In our 15.09.2021 webinar — Sign Up Now!

Thank youl!

Kai Behrens, Frank Portala, Adrian Fiege
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