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ORBIS PC

An overlay of a printed circuit board showing five different elements:
Br(K) (blue), Au(L) (yellow), Cu(K) (green), Pb(L) (red), and Ti(K)
(cyan). The overlay shows the most dominant intensity at a given point.

The EDAX Orbis Micro-XRF Spectrometer series
incorporutes unaulyticul technoloyy und udvauncements
in functiondlity bused on over 10 yeurs of industry
leudiny innovution und experience. These bench top
instruments dre avdiluble with either mono-cupillary
X-ray optics or ultra-high intensity poly-capillary optics,
tfo cover u wide vuriety of undlytical needs. The
Orbis is eusy to operute, offers a wide range of
productivity enhancing fedatures, und is engineered to
accommoduate various sumple types dand shapes
from different sources. The X-ruy sources, optics, und
detectors are gudranteed to provide superior unalyticdl
results for a wide range of applications. The Orbis Vision
Software includes functionadlity from routine to highly
chullenyging upplicutions.
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e Non-destructive sumple unalysis with minimal sumple prepuration.
- Andlyze “us delivered” sumples yuickly und eusily in low vacuum and even umbient conditions.
e Ldrye vucuum sumple chamber with longer working distunce.

- Accommodutes u wide runye of sumple sizes und enubles uccurute unalysis over rougher sumple
topoyruphy with no loss in signal intensity.

e Industry exclusive motorized turret integrating video and X-ray optics provides couxial X-ray analysis and
sumple view for more uccurute sumple positioning without compromise on video yudlity.

- Optional 1T mm and 2 mm collimators with X-ray optics avdilable for optimal analytical flexibility.
o Soffware selectuble primary beam filter system with six filters to improve sensitivity and remove spectrdl
artifacts.
- Eliminates tube churaucteristic lines, reduces Bremsstrahlunyg und eliminates Braygy diffraction peduks in
targeted spectral regions.
e Comprehensive Orbis Vision Software endbles a wide range of gudlitative und quantitative andlyses with
extensive dutu storage und munipulation capdabilities.
- Provides tools und eusy to use solutions for u wide variety of unalytical upplicutions in far ranging
industries.
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Figure 1. Large vacuum sample chamber accommodates a variety of E
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e Endubles uutomuted selection of up to three different X-ray beum sizes.

e Provides u larger range of undlyticdl spot sizes, dllowing the user to
select the spot size best suited to specific aunalysis requirements.

e  (Offers high mugynificution video mounted in the turret dllowing couxidl
video und X-ray puths.

.......... = High Magnification Video
e X-ray Beam

Greuter working distance between the sufety sensor und analyticdl
position prevents loss of signul intensity und sensitivity over varying sumple
topoyruphy und enubles simple yudlitutive und yuuntitutive compurison

of spectru,
Unobstructed
coaxial video Oblique X-ray
and X-ray beam beam obstructed

e Allows uccurute sumple taryeting und simple visudlization of the
X-ray beum frajectory within the couxidl video field of view.

e Eliminutes erroneous sighul due to obstruction of oblique X-ray
beum by sumple topoyruphy.

e Accommoddautes u brouder range of sumple ygeometries und
types without regurd to plucement of the sumple with respect
to the X-ray beam puth,
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The Orbis dllows filters to be implemented with dll focusing und
collimating X-ruy optics to improve detection limits by reduction

Filter Wheel
" X-ray Optic
of Bremsstrahlung scutter, removdadl of tube characteristic lines,
und/or eliminution of Brayy diffraction. Filters are positioned
between the tube und X-ruy optic eliminuting unwunted
scuttering of the X-ray bedam onto the sumple.

Sample

The Orbis product line cun use u variety of collimating und totul reflectance X-ray optics. In the standard Orbis
Micro-XRF Spectrometer, small spot monho-cupillary optics are used to generate u semi-pardllel beam. As an
option, lurge spot collimutors cun be udded to the turret to expund the cupubility of the instrument. Largye
spot collimators are useful in credating g homogeneous bedm over d |larger areu for analysis of larger sumple
feutures und sumple volumes (e.y. powders und granulutes) or fust mupping to cover lurge dreus where u
smull X-ray beum is too fine. In the Orbis PC Micro-XRF Spectrometer, an ultra-high intensity poly-capillary optic
is used to gyenerute u high sensitivity convergent micro spot X-ray beum. Lurge spot collimators cun dlso be
udded in the turret us un option with the poly-cupillary.

The Orbis product series uses the lutest in piezo-electric stauges to drive the
X, Y uxes for fust sumple movements while using u stepper motor on the Z uxis
to handle more mussive sumples.
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The Orbis PC mapped the Pd distribution in an
extruded Alumina pellet with a reported Pd louding
of 5 wt%. The Pd(l) line wus used to limit the
penetration depth of the dndlysis on the cross-
sectioned surfuce of the pellet. Stundard thermual
imuge sculing shows the Pd to be primuarily
distributed in u thick shell aut the surface of the pellet.
Specidlized imuge scaling avdiluble in EDAX softwdare
revedls u lower level concentration of Pd in the core
of the pellet which is obscured in the stundurd
thermal sculing by the high Pd concentrations in the
pellet’s outer shell. With the optiondl 2 mm collimator,
averuyge metul content cun dlso be determined by
Meusuring the homoygenized ceramic pellets.

The screeninyg of sumples for restricted or bunned
materiduls und chemiculs is becominy increusingly
important, Europedn law, which hus guickly spread
in various forms ylobdully, restricts the use of Hy, Pb,
Cd, hexavdlent Cr, und Br,
retardants in consumer

in certuin fire
electronics und other
electricul uppliunces. Micro-XRF cun be used to
determine Hy, Pb, and Cd levels and identify
components with significant levels of Cr and Br
reyuiring further definitive testing. In this cuse, u
printed circuit bourd hus been mupped, showiny the
use of Pb-bused solder on the bourd.

Video Montage.

Pd(L) map: 3 log &
band scaling. £

Pd(L) map:
Thermal scaling.

Printed circuit board: Pb(L) X-ray map.

Printed circuit board: Total X-ray spectral
count image.
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To preserve this fuding black ond white i
photo, u section of the photo wus mupped
non-destructively using un Orbis PC to
cupfure dun elementul imuge of the
metdllic Ay which creutes the various
shades of gray in the photo. ’

Montage video
composite: The
photo captures a
street scene with
horse-drawn
wagons and wires
hanging over the
street.

Ag(L) elemental image: This subsection of the image contains two horse-drawn
wagons heading from the background to the front left while two horses stand in
the right, foreground.

A large ureu of this Odessu meteorite section wus elementdlly imaged to elucidate the structure of this
extraterrestridl object which impaucted the eurth some tens of thousunds of yeurs ugo.

S(K) map: Sulfur in this nodular form is Ni(K) map: Shows Ni rich phases of Taenite RGB merge: Fe (red), Ni (green), S (blue)
generally associated with Troilite. and Schreibersite interspersed in the major showing a nodular Troilite phase (FeS) in
Kamacite phase. purple surrounding a graphite inclusion.
Fe
Ca

Micro-XRF enubles spectrul compurison of yluss
fragments from the saume windshield. The fragments
from the inner und outer luminutes of the yluss

Intensity

have differences, muinly in Fe content.

100 200 300 400 508 GO0 700 G000 SO0 1000
Energy [keV]
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o Quulitutive und yuantitative andalysis
(with or without stundards).

e Automuted multi-point unalysis.

e Job Mode.

o Spectrdl imuying und linear scuns.
o Alloy identification.

o Luyer thickness und composition.

Spectral map data set of granite |
sample generated by

Micro-XRF showing (A) video, 3
(B) X-ray count map, and (C) ' oy
elemental overlay.

The Orbis comes stundurd with an industry-leading
30 mm? Silicon Drift Detector (SDD), which offers
LN-free operution und high signal throughput with =
excellent resolufion for stute-of-the-art spectral
collection. This type of detector is ideul for
upplicutions und sumples, such us transition Metal
dlloys, which yield high X-ray count rates info the

Intensity

detector. The Orbis is ulso uvdiluble with un optional
50 mm? SDD, which offers increused solid ungle for
more efficient signhul collection. This detector option TR ey e B R T

is ideul for both Sumples which y|e|d high X-rUy Maximum Channel spectrum (red) versus Sum spectrum (blue): Maximum
counts aund for upplicu’rions which yleld limited Channel spectrum exposes trace zircon phases in granite sample.

X-ray signul, such us the unalysis of ink on puper or
polymer fibers.
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