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Seeking true analytical versatility, SPECTRO developed the MultiView option for its high-
end SPECTRO ARCOS ICP-OES, delivering uncompromised direct light-path optical
access with identical optical conditions for both axial and radial plasma viewing. A
simple mechanical adjustment allows researchers to switch between viewing modes
in 90 seconds or less. This enables the selection of true radial or true axial observation
— without compromise and without the need for two separate instruments — ensuring
optimal performance for a wide range of sample types. This unique solution has
already proven highly successful in leading academic research laboratories worldwide.

The SPECTRO ARCOS |ll, the latest generation in the SPECTRO ARCOS line
that has set industry standards for more than 19 years, further advances
performance with its Dual Side-On Interface (DSOI) plasma observation — an
innovative  concept that fundamentally redefines high-performance ICP-OES.
In addition to the standard radial interface, Dual Side-On plasma observation captures  MultiView Technology
emission light from both sides of the plasma and transfers it through the side-on
interface into the optical system. The result is up to a twofold increase in sensitivity
while fully preserving the advantages of vertical torch radial plasma observation.
The MultiView design eliminates the need for additional mirrors or periscopes that typically
reduce sensitivity through light loss. Combined with the SPECTRO ARCOS optical architecture,
this approach ensures maximum light throughput while maintaining the instrument’s
exceptional sensitivity and long-term stability — key requirements for the most demanding
academic and research applications.

ICP-OES: unique technology

The SPECTRO ARCOS analyzer delivers outstanding performance, combining
exceptional optical resolution across a wide spectral range (130-770 nm) with
outstanding sensitivity. lts advanced CMOS detection system, together with Dual Side-On Interface (DSO) Technology
high-speed GigE readout, enables ultra-fast, low-noise signal acquisition while

maintaining an extraordinary dynamic range of up to 1.2 billion counts per second.

CMOS technology completely eliminates blooming, allowing even the weakest

signals to be reliably detected in close proximity to intense matrix-element peaks.

This high level of performance is matched by excellent throughput and productivity,

making the SPECTRO ARCOS a powerful tool for demanding analytical workloads.

Much of this capability is driven by exclusive SPECTRO technologies. Alongside the proven

MultiView plasma observation system, the instrument features the UV-PLUS sealed gas

purificationsystem, withnopurgerequirement,andthe OPI-AlIRinterface, whichoperates without

external cooling. At its core, an ultra-stable 2000 W LDMOS generator provides ample power

reserves, ensuringreliable operationeven underrapidly changing or extreme plasma conditions.

Together, these innovations make the SPECTRO ARCOS one of the most versatile ICP-OES

analyzers available.
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ICP-OES: exclusive flexibility
The MultiView component of the SPECTRO ARCOS demonstrates that future-proof flexibility
is at the heart of its design. Offering both true radial and true axial plasma observation

techniques on a high-end ICP-OES instrument, it provides the utmost in wavelength range;
optical resolution, precision, and sensitivity; ultra-low limits of detection (LODs); ensured
stability; and outstanding matrix compatibility. Yet the system can complete a single analysis
in as little as 20 seconds — and is able to capture a complete spectrum in less than 3 seconds.

When researchers’ duties extend into instruction, the SPECTRO ARCOS has the flexibility
to function as an advanced teaching tool. Its ORCA Paschen-Runge optical design, offering
simultaneous capture of the complete spectrum with every measurement, provides the
opportunity to easily educate students about emission spectroscopic analytical concepts
and even allows the use of hyphenated techniques — such as laser ablation, IC/LC coupling,
ETV, or DC Arc — that require the acquisition of transient signals. Its MultiView technology
also presents the clearest possible illustration of the characteristics of radial-based plasma
observation versus axial-based plasma observation, and, combined with the high-power, free-
running LDMOS generator, allows the study of plasma effects.

ICP-OES: myriad applications

It is no surprise that one of the most versatile ICP-OES analyzers on the market supports such
a broad range of academic applications. Designed to meet today’s research challenges while
remaining future-ready, the SPECTRO ARCOS consistently delivers excellent analytical results.
Its exceptionally high continuous optical resolution across a wide spectral range enables reliable
separation of closely neighboring emission lines, minimizes spectral interferences, simplifies
method development, and improves analytical accuracy — particularly for line-rich matrices.
Direct light paths, optimized transfer optics, and a hermetically sealed, fully environmentally
controlled UV-PLUS optical system ensure outstanding optical transparency and best-in-class
sensitivity, especially in the UV and VUV regions. As a result, the SPECTRO ARCOS achieves
parts-per-trillion (ppt) to sub-parts-per-billion (sub-ppb) detection limits for many elements.
This performance makes the instrument highly effective for virtually any type of material
characterization, from trace element determination in complex matrices to high-precision
analysis of major constituents.
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Akey contributor to this capability isthe SPECTRO ARCOS MultiView plasma observation system
with DSOI (Dual Side-On Interface) technology. The radial observation modes, including single
and dual side-on configurations, provide outstanding freedom from plasma- and matrix-related
effects. This makes them ideally suited for high-matrix or organic applications, such as elemental
analysis of petrochemical materials containing volatile organics or trace element determination
in high-salt matrices. The optimized DSOI light path delivers up to twice the sensitivity while
maintaining excellentprecisionandlong-termstability. Where analytical stability is critical —such
as in highly accurate major component determination — advanced techniques like bracketing
can achieve relative standard deviations (RSDs) well below 0.1%. Consequently, the SPECTRO
ARCOS is an ideal solution for applications requiring highly accurate quantification of major
components (e.g., precious metals) or precise concentration ratios (e.g., battery materials).
Complementing this, the instrument’s axial plasma observation capability, implemented via the
OPl interface, provides maximum sensitivity combined with a wide dynamic range. This makes
it particularly well suited for environmental monitoring as well as applications spanning trace-
level concentrations through major-component percentagesin chemicals, ceramics, and metals.
Rapid, reproducible switching between observation modes allows the SPECTRO ARCOS to be
optimally configured for each analytical task, ensuring the best possible performance across a
wide range of demanding applications.

High plasma loads are particularly enabled by the SPECTRO ARCOS’ 27 MHz free-running-type
LDMOS generator. The generator offers extreme agility, requires no mechanical matching, and
delivers performance characteristics comparable to free-running tube systems. Magnesium
(Mg) ratio test measurements demonstrate this advantage impressively: whether plain water
or even a 50% isopropyl alcohol solution is introduced into the plasma, the Mg ratio remains

New Performance and Scope for Elemental Analysis in Academia

S SPECTRO

AMETEK



§ SPECTRO

AMETEK

nearly constant — indicating consistent energy transfer to the plasma regardless of load.
Finally, unlike many other spectrometers, the instrument achieves excellent results for difficult-
to-analyze halogen elements — especially chlorine (Cl), iodine (I), and bromine (Br). This
capability is particularly valuable for environmental, petrochemical, and agronomy analyses.

ICP-OES: low cost of ownership
This new class of instruments includes numerous cost-saving measures to accommodate
academic labs’ always-tight budgets.

On the SPECTRO ARCOS, the UV-PLUS sealed gas purification system avoids the need to
constantly purge the optical system with costly argon (Ar) gas. (Savings: up to $3,800 per
year in gas consumables.) Also, the fully air-cooled design eliminates expensive, breakdown-
prone external water chillers. (Savings: up to $5,000 versus separate system, leaks, and
maintenance.)

ICP-OES: welcome ease of use

Advanced software provides academic users with short learning curves, streamlined workflows,
simplified method development, accelerated data handling (up to 1500x faster than previous
models), and high productivity. Meeting researchers’ absolute need for reliable record-keeping
of data and results, the SPECTRO ARCOS with ICP Analyzer Pro software supplies full forensic
capabilities. That includes powerful version management and audit trail functions, covering
every event and change for solid security and total traceability. Full spectrum storage with
every measurement plus advanced editing and recalculation capabilities enable post-analytical
evaluation of data, even long after a given analysis occurs. This allows the evaluation of data
elements even outside the initial scope of the analysis.

Academic users also appreciate ease of use that extends to backup by a responsive, reliable
service organization. For example, the SPECTRO ARCOS is supported by SPECTRO’s
AMECARE performance service. So researchers get efficient installation and training; the
ability to enhance user skills by providing access to expert advice; and timely support in the
rare case that a service issue arises.

SPECTRO xSORT — Rapid, reliable compliance screening in your hands

The SPECTRO xSORT is a high-performance handheld XRF analyzer designed for professionals
who require fast, accurate, and straightforward compliance screening. Delivering precise,
laboratory-grade measurements in just 60 seconds, it enables academic users to verify
regulated elements in plastics, metals, and electronic components with a high degree
of confidence. Its advanced 50 kV X-ray tube and Silicon Drift Detector provide enhanced
sensitivity, while the intuitive interface supplies clear pass/fail evaluations without the need for
expert interpretation. Compact, robust, and easy to operate, the SPECTRO xSORT is the ideal
solution for RoHS and SVHC inspections, quality control, and efficient on-site decision making.
It offers dependable, portable performance for a wide range of compliance applications.
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ED-XRF — SPECTRO XEPOS

In the past, researchers with elemental analysis applications suited to XRF would often choose
wavelength-dispersive X-ray fluorescence (WD-XRF) analyzers. On the downside, these instruments
were typically twice as costly as their ED-XRF counterparts. However, they frankly outmatched
ED-XRF models for important performance metrics: including lower LODs, greater resolution,
and better precision, as well as higher sample throughput rates and shorter measurement
times.

For many applications, that's no longer the case. ED-XRF technology has been continuously
refined and greatly improved in recent years.

So an advanced ED-XRF spectrometer such as the SPECTRO XEPOS — though still significantly
less costly for both purchase price and long-term expenses than any WD-XRF model — can

now provide comparable performance in many academic applications. In fact, for some trace-
level analyses, the SPECTRO XEPOS achieves even lower limits of detection than typical WD-
XRF instruments.

ED-XRF: unique technology

The SPECTRO XEPOS is perhaps the industry’s most powerful ED-XRF spectrometer. lts
recent technological improvements include an innovative high-count detector, readout, and
X-ray tube designs. These deliver unique new adaptive excitation, as well as an optimized
combination of a thick binary palladium/cobalt (Pd/Co) alloy anode X-ray tube with direct
excitation, excitation via a bandpass filter, and polarized excitation — all to provide optimized
performance for different groups of elements. (It's like having three tubes in one instrument!)
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Results: up to 10x greater sensitivity and up to 3x better precision than previous models. And
the analyzer’s long-term stability now matches that of WD-XRF models. These qualities are
critical for multi-element analyses of major, minor, and trace element concentrations.

For elements commonly found in environmental, geological, food, pharmaceutical, or certain
other samples, researchers can choose one of SPECTRO’s precalibrated application packages.
On the other hand, users may encounter completely unknown safumples in liquid, solid, or
powder form, and need to perform a quick elemental screening. For this and many other
applications, the instrument’s default TURBOQUANT Il screening method can be utilized to
obtain excellent analysis results.

ED-XRF: unprecedented flexibility

The great flexibility of the SPECTRO XEPOS enables coverage of a wide array of elements,
storing full spectra with every measurement. So researchers get fast, accurate analysis of many
more elements than previously possible. The analyzer covers the range from carbon (C) to
uranium (U) for rapid qualitative screening analysis, and can deliver quantified results from
fluorine (F) to uranium (U) — at lower levels and with better precision than previous generations
of instruments.

Students and researchers can experiment: operating the instrument with different types of
excitation to get the best sensitivity for the elements of interest. They can also discover the
unique benefits of full-spectrum measurement.

The SPECTRO XEPOS' flexibility extends beyond just the widest possible spectrum. Example:
researchers can choose to optimize either precision or speed. For a challenging measurement,
they may select the analyzer’s highest sensitivity. This lets them determine both minor and
major elemental concentrations with great precision, taking advantage of exceptionally low
detection limits (often less than 1 part per million (ppm)) for critical trace amounts — including
analysis of heavy elements such as cadmium (Cd). Or, if a busy lab schedule stacks up multiple
routine analyses to run, they can prioritize speed — accepting slightly less precision to achieve
dramatically reduced measurement times, such as cutting analysis for many samples from 6
minutes to 60 seconds.

The IDENT Module in SPECTRO XEPOS’ XRF Analyzer Pro software is designed for fast
and reliable material identification based on spectral comparison, without requiring a full
qguantitative analysis. Instead of evaluating element concentrations, the module compares
measured spectra with reference spectra stored in a database. It supports different modes
such as Match, Search, and combinations of both, and it highlights the spectral regions
where deviations occur. This reduces calibration and validation effort, and provides precise
results when only qualitative confirmation is needed. Adjustable regions of interest (ROls) and
configurable deviation limits further enhance the ability to optimize matching performance.
The output profile presents all relevant information from an XRF measurement in a clear
and structured way. Each sub-measurement appears on its own page and includes sample
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Unique binary-alloy anode

emits palladium excitation

radiation that gives best

results for sodium to chlorine,

iron to molybdenum, and

hafnium to uranium, while

emitting cobalt excitation

radiation for potassium to

manganese. It's like having

three tubes in one-instrument!

details, measurement parameters, and the recorded spectrum. In addition to the background

spectrum, the model and artifact spectra are also stored with the sample, and the printout allows

selecting which spectrum combination should be displayed.
Element tables list concentrations, detection limits, and
1-sigma statistical errors. Additional information such as the
Compton/Rayleigh ratio, the mass attenuation coefficient,
and freely placeable notes are included. The layout is based
on flexible output profiles that can be generated from the
method and adapted as required.

The analyzer also offers excellent flexibility of sample
handling for the diverse requirements of many academic labs.
A spacious measurement compartment and multiposition
autosampler allow analysis of larger and/or irregularly
shaped samples. An optional helium (He) purge permits
analysis of light elements in liquids and powders. Users may
also use the vacuum mode for analysis of elements with low
atomic numbers in pressed powder pellets, fused beads, or
solid samples.

Sample plates can be equipped with cuvettes in a variety of
sizes. Options range from large cuvettes with outer diameters
of 51.5 mm, 32 mm, and 20 mm to compact micro-cuvettes
with a volume of just 0.5 ml.
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ED-XRF: a range of applications
Versatility and flexibility are hallmarks of this latest class of instruments. An advanced ED-XRF
analyzer is designed to give excellent results in a wide array of typical academic applications.

One example: the bulk analysis of peat samples for hydrogeology research. Taken in particular
from peatlands that receive liquid inputs only from precipitation, these can provide valuable
information on retention of nutrient and trace elements, as well as deposition history. The
SPECTRO XEPOS analyzer demonstrates very good correlations for minor and trace element
concentrations in these samples — even at very low sample masses (down to approximately
500 milligrams). And measurements are nondestructive, so samples are available for additional
testing using other techniques.

Another illustrative case: the determination of nutrients, trace elements, and heavy metals
in plant tissue — an important nutritional source for humans and animals alike. The SPECTRO
XEPOS shows very good correlations for minor and trace element concentrations in plant
materials, with tight agreement between certified and analyzed concentrations. Minimal
sample preparation is required. Once again, the testing is nondestructive.

ED-XRF: lower cost of ownership
This unique class of spectrometers is designed with numerous cost-saving features — a
welcome advantage given most academic labs’ budget constraints.

For example, the affordable SPECTRO XEPOS analyzer exhibits significantly lower investment
and ownership costs than a typical high-powered WD-XRF model. It offers lower power
consumption (overall only 200 W). Its components are selected to achieve long life cycles.
And when components finally must be replaced, they're often less expensive: a new tube for
the SPECTRO XEPOS is around one-third the cost of a high-powered WD-XRF tube.

Bottom line: performance similar to a WD-XRF in many academic applications — for the
purchase price of a benchtop ED-XRF.

ED-XRF: excellent ease of use
An instrument like the SPECTRO XEPOS is the product of years spent refining every aspect of
the user experience. It suits the needs of academic labs at every phase of operation.

Its workflow provides proven, effective procedures for achieving accurate results in minimum
time, in a high-productivity research environment. For accurate evaluation of a new series of
samples, users first calibrate the instrument, test the precision of the analysis and the unit’s
limits of detection, and validate its measurement against known reference samples. The
analyzer’s operating software interface has been redesigned and optimized — using user input
and testing — to be powerful, intuitive, and exceptionally easy to learn and use.
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When high-accuracy, quantified analysis is necessary, XRF often requires sample preparation.
(For questions about selecting a suitable prep method, users can consult the experienced
SPECTRO application team.) But in many cases, for a quick screening analysis, sample
preparation is minimal. Users just place the sample into the measurement compartment and
run the screening test.

Simply put: a student or researcher doesn’t have to be a spectrometry expert to get good
analysis results in a reasonable time with the SPECTRO XEPOS.

Academic users also appreciate ease of use that extends to backup by a responsive, reliable
service organization. As with the SPECTRO ARCOS, the SPECTRO XEPOS is supported by
SPECTRO’s AMECARE performance services. So users get efficient training and installation;
the ability to enhance user skills by providing access to expert advice plus advanced product
and application tools; intuitive software; and timely support in the rare case that a service
issue arises.

CONCLUSION

Top-tier academic research laboratories must conduct elemental analysis of a wide array
of often difficult materials. When selecting the correct spectrometer, lab planners must
carefully weigh key characteristics such as technology, flexibility, application range,
costs, and ease of use. To add a final challenge, their choices must reflect both their
current and future requirements for analytical performance and scope.

Fortunately, recent developments have given rise to a new generation of ICP-OES and
ED-XRF analyzers that can help academic researchers future-proof their elemental
analysis capabilities.
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