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https://www.rigaku.com/products/wdxrf/simultix?index=1

1. XRF (X-ray fluorescence
spectroscopy)

2.LIBS (Laser-induced
breakdown/ plasma
spectroscopy)
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HISTORY

1. XRF (X-ray fluorescence spectroscopy)?

« 1895 - Discovery of X-rays (Wilhelm Rontgen)
* 1948 - The first commercially available X-ray spectrometer

1994:NITON XL-309 for elemental analysis
12 ane piaco, handheld 1967 - The first commercial field portable XRF became available
XRF with realtime digital e 1982 - The first ‘handheld’ XRF was produced

signal processing and
silicon PIN diode detectors?

2. LIBS/ LIPS (Laser-induced breakdown/ plasma spectroscopy)?

1960 - First laser demonstrated (Theodore H. Maiman)
1963 - Laser micro-spectral analysis demonstrated, primarily with cross-excitation.
* 1992 - Portable LIBS unit for monitoring surface contaminants developed

Field-portable LIBS-based intrument
from 1999 (Cremers &Radziemski 2006)

L https://www.portaspecs.com/the-evolution-of-portable-xrf-instruments/, 2Cremers & Radziemski (2006)
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How does XRF work?
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https://www.spectroscopyeurope.com/article/x-ray-fluorescence-

i : Thermo Scientific / https://www.911metallurgist.com/blog/x-ray-fluorescence-
spectrometry-trace-element-analysis-vegetation-samples

spectroscopy-xrf-works
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How does XRF work?

Photon

Sometimes an upper .
emission

electron drops to fill
the vacancy, emitting
a photon

Since for heavy atoms ‘
the energy is in the x-
ray region, this is called
x-ray fluorescence

A high speed electron

knocks out an inner shell
electron form an atom,
leaving a vacancy

http://hyperphysics.phy-astr.gsu.edu/hbase/atomic/auger.html
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How does LIBS work? \/
@LIBZ
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How does LIBS work?
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Cremers & Radziemski (2006)
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SciAps X-550 .
Specifications

S|mply the best handheld XRF ever made

iAps XJ.L,[] sels 3 new pe’L(r‘ =

he lightes
d delivers th
balanced

® L
Fast on all alloys, Optimized for sulfidic Designed for residuals
including aluminums  corrosion (low Si) analysis, per API 751 and
5L specifications

Fast, prease tests with SaAps X- 550

ur patent-pending Alur
omic number eler

and 2014/2024 éé)ust a few examples that are easy for the X
but often confound other X-ray guns.

Connectivity and Android
The X Se is built of

time daf Xporting.
smartphos ith ri
and rev lightMark for 3
in Wifi, Bluetooth, GPS and USB m
print and email from the X and conne
information management
and reporting.

Need Carbon?
E ; wh

more informa
schedule 2 demo

www.sciaps.com
339.927.9455

ErELa Sci’Aps
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SciAps X-550
XRF

 Measures:

* Low-atomic number
elements: Mg, AL, Si, P, S, K, Ca

» Transition/pathfinder
elements: Ti, V, Cr, Mn, Fe, Co,
Ni, Cu, Zn, As, Se, Sr, Rb, Zr, Nb,
Mo, Te, Ag, Cd, Sn, Sb, Ba

* Heavy metals: Ta, W, Au, Hg, Tl,

Pb, Bi, U
 applications for geological, etc.
samples:

7 Mining

SciAps X-550 Han'dheld XRF
Specifications

Ultra Fast, Precise X-ray Fluorescence Analyzer

2108 b

BEx 05 x2e"

20mim? siicon
FiHM t 52

Password protected usage (user

FEB202D

For mare information, o to
schedule a d.e onstration:
www.sClaps.com

339.927.9455

Sci’Aps
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Standard Accessories

Waterproof camying cass, 2 Lion
batteries, charger, USB cable, Standard
ProfileBuilder software for importing,
editing alloy grade libraries: (zlloy App),
viewing, saving results, data display.
Wrist strap, Factory start-up training
and support, Lifetime free software
upgrades, Spare Prolene windows.

SciAps z Series I:IBS
Specifications

The most advanced, most precise laser-based (LIBS) analyzer available.

Weight 4 [vs with batheny

Dimensions. B k11545

[Exeitation Source S&mipulss, 50 He repetition mate, 1064 nm kser source.

Spectrometer/Range Multiple CCD based spectrometers: 2500 range 190 nm - 625 nm, 2-300 range 190 rm - 950nm

Movailsble Apps: Aoy, eochem (Wining), Ernpinical Evironmental Apps. New Aops are sdded regquisry please check
with company or webeits.

‘Spectral Data Zpectral data collected in sither ungated or gated operation, with uzer seftable gate delays

Acquisition

\Dperstion/ Amgon Pume n-onan, Lser repiacestle amon certridges for operating inargon purgeemvironment. Ai-based
operation opfional. Argon canister provides spormsmately B0 tests before replacement.

Aralytical Range: Z:200: Onear maorelines from all elements sept H, F O, Boh O Rb.C &
Z-300: Onear more linez fom all elements in penodic tsble.

|Laser Raster Or-board XY stege for rastering laser to discrets locations for tergeted analysis or
averaging. Aaster pattem upto 16« 16 gid, 256 locationa.

Processing electronica | ARM Corex-AS dualcore/ 1.2 GHz Memony: 1 GE DDRZ RAM, 1 GE NAKD

o focus Z-girection stage, computer contnolled for rmanuslly or sutomatically adiustng laser fiocus oeation an
sample. Essential for iquids endlysis

[Power i0n board rechargeshie LiHon hattery, recherpesble inside device or with extemal changer,
AL power.

Drsplay 5" color touchscreen Smeariphone type display - PowerVR SEX540 30 graphic

[Diata Sorage Fesults Siorager 8 GE 5D

(Comme/Dats Transfer Wi, Blusiooth, LISR. Connecivity to most devices, induding Scips ProfleBulder PC sofware

‘Sampie viewing On-inand camesa)video for viewing sample befre, duning analysis, laser spat finder to show where
|ager stries sample.

Mg #lioy, Geochiem factony calbrated, Empirical App for user-generated calibrations, ElementPro for
ouaitative anabysis of any 2smple

(Calibwration check Irbemal shutter i alsn 316 steinfess for totally sutomated calibretion end wavelength seaie validstion

|Drifft Comenction nly needed for higher accurscy analysis (sngon punge) Automated drft comection Leing factony
provitied o user providad reference matenaks

(Grade library (alloy) 5000+ gracks, mutipk: lbraries supported, grades may be added on anakyzer orvia PC software
package (Profilulider).

Security Paszword profected usage (user kevel) and intemal sstfings (sdmin]

[Regulsiory CE, RoHS, LSFOA regstensd Class 5h laser. Sample sersor on-boend, allows for aperstion under
Clazz 1 conditions, subject todocal LSO aporoval. CE, RoHS, USFDA registered

D2U3 Part 2: Demonstration of portable
geochemical devices

VIDEO hitp:/igoo.gl/EmIBKp

SclAps com
Far mone information, or to
schedule a dermaonstration.

339.927.9455

SciAps

SciAps Z-200
LIBS

* measuring every element
except:
H, F, Br, CL, O, N,Rb, Cs, S.

* Geochem and GeochemPro
applications for geology, etc.

0 M16:02

SEE VIDEO http://goo.gl/EmIBKp

The Z Models

The Z-200

Spectral range 190 nm to 625 nm, 56 mY/pulse,
50 Hz laser, argon purge.  The Z-200 offers infield
analysis of key elements Li Be, C, B Na, Mg, Al, Si,
Ca in addition to transition and heavy metals. The
2-200 analyzes may be calibrated to measure every
element EXCEPT H F, 8, CLO,N,Rb, Cs, S.

The Z-300

Full periodic table coverage. Spectral range 190
- 950 nm, 56 mJ/pulse, 50 Hz laser, argon purge.
The Z-300 analyzes every element in the pencdic
table, including elements not available on the Z-200
including H, F, S, Bt CL O, NRb, Cs

The Z-50

Our basic airbum analyzer. Operates in an air, rather
than argon-purge environment. You can upgrade any
25010 an argon-purge version at any time.

Unique Features of the Z

Most Powerful Laser

High speed laser cleaning shots. Elimnates most
surface sample prep.

Argon Purge. Precision and detection limits improve
by up to 10x with argon purge.

Eliminates bad bums. On-board camera and laser
targeting eliminates poor quality “bums”

Android OS and Data SHARE Apps. Share data
direct to phone, sync with any computer globally,
print to wirsless prnters.  Biminate inefficient data
downloading forever

SciAps Z.Series _
Specifications

The most advanced, most precise laser-based
(LIBS) analyzer available.

The Z uses the LIBS technique — laser induced breakdown spectroscopy. Like OES,
LIBS defivers very accurate chemistry provided it's operated in an argon purge
environment, although it is available with a lower cost airburn option.

C

CARBON!
You want 10 measure carbon
in alioys, and the Z is the only
handheld analyzer on the planet
that accomplishes this.

Also from Scips

L

New
Z Series LIBS
-

The X our industry leading
family of handheld XAF
analyzers.

schedule a der ation

339.927.9455

Sci’Aps

The “One-Bax” - Analyze any

element in the periodic table,

any sample type, with optimal
performance.
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DEMONSTRATION...

[ R
a

This device produces
X-Ray radiation.
Do not point at living
things!
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XRF  SCITAPS

ALYZE YOUR WORID

L

< Mining

Test #68 10:38AM, 10/21/2021

Sample ID : Nb. 01

Mining

+10.513% +-0.078%
Mg 3.10% Al  0.675%
Magnesium Aluminum
3 86% 1101 AM
= +10.035% +1-0.0565%
Si  1.36% S 2219%
=i i Silicon Sulfur
41.60% +6.30
26.39%  +6.20 K 0.2499, """ Ca 4.449,""
29.19% +0.06 Potassium Calcium
4.44% + 0.02
3.109 +0.5 I-6.20% 1-6.30%
it Fe 26.39%" Zn 41.60%"
1.36% + 0.03 Iron Zinc
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®6 0 M2308
@ Geochem Pro

Opacity: 48

Ampiifier: )

Wavelength

2, 481.05|3345 | 46801 |

®6
@GeochemPro

Opacity: —_‘

Amplifier: | ;_:5
Wavelength
fe |2382|373.49 |43835|

26
(Z) Geochem Pro

Unsaved Test

sphalerite
Kammerhof,
Nagyborzsony, Hungary
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DEMONSTRATION...
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Thank You for Your kind attention!

And thanks to Judit Jeney PhD, Maté Haraszti and Krisztina
Abrusan (GL Europe Ltd.) for providing the devices and to our
colleagues for the samples!
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