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Optical System Brilliantly constructed and
analytically superior: The advanced

SPECTRO ARCOS optical system with optimized
Paschen-Runge assembly (ORCA) and aluminum
half-shell technology represents a milestone in
ICP analysis.

It combines compact dimensions and simple
robust construction with a — never before seen
—resolution of 8.5 picometer in the important
range of 130 to 340 nm and 15 picometer.

for higher wavelengths. With the constant
resolution, only achievable with Paschen-Runge
systems, it is easier to process line-rich spectra
resulting in improved measurement accuracy.

A noteworthy aspect of this concept is the

extension of the wavelength range coverage to
the complete relevant spectrum from 130 to
770 nm. It is simultaneously and continuously
recorded in the first order; even the VUV
segment is recorded with highest sensitivity.
This enables access to wavelengths for the
halogens as well as many highly sensitive lines
that were previously out of reach; facilitating
superior ultra trace determination of numerous
elements. Interference-free emission lines are
now available for complex matrices; simplifying
method development and decisively improving
the accuracy of the analysis.



1- Optical system
2- Cleaning cartridge
3- Membrane pump




— New ICP performance class for complex analytical tasks

— Axial or radial plasma ohservation

— Sample introduction system with automatic positioning

— Stahle plasma conditions due to the robust free-running generator
— Unique optical system with excellent resolution

— Extended spectral range from 130-770 nm for perfect line selection

— Low maintenance UV system with minimal operating cost



Detector and Readout System The SPECTRO
ARCOS records the spectrum with 32 linear CCD
detectors aligned to cover the entire wavelength
range relevant to ICP-OES from 130 to 770 nm.

An important difference from other detectors
used in ICP analysis is that the CCD arrays in

the SPECTRO ARCOS require no special minus
temperature cooling. Instead, they are thermally
stabilized to +15°C together with the complete
optical system; a technically simple and robust
solution, making them independent from
environmental temperature influences.

Every CCD array possesses its own digital

signal processor. A high-speed readout system
with two parallel units, with 16 channels each,
are responsible for further processing. All 32
CCD detectors are readout and the complete
spectrum is calculated in less than two

seconds. For each pixel, the integration time

is automatically adjusted to the signal height.

In addition, the readout system can process
transient signals with a frequency of up to 10 Hz.

The very high readout speed and the large
dynamic range of up to eight decades prevent
blooming effects. The determination of trace
contents in the presence of major components

— typical for many applications — can be handled
without the need for additional dilution.




A wide range of accessories is available for the SPECTRO ARCOS. This
includes alternative sample introduction systems such as an ultrasonic
nebulizer, autosampler and automatic dilution system. Additionally, factory
calibrated, norm conforming “Plug and Analyze” method packages for
typical industrial and environmental applications are available.




Plasma Interface Depending on the application,
one of two different technologies is utilized

to view the plasma. Axial plasma observation
with the Optical Plasma Interface (OPI) is the
right solution for the analysis of traces. Highest
sensitivity and detection limits that are improved
by up to a factor of 10 compared to radial
observation are obtained with this method.

Unlike conventional systems with “gas jet” or
extended plasma torch, the OPI pierces through
the interfering recombination zone, deflects it
from the optical path, and eliminates the matrix
effects that occur in the cooler zones of the
plasma. Without an OPI, fluctuating plasma
characteristics resulting from varying matrices,
as in environmental applications, can lead to
problematic effects such as deterioration of
recoveries.

With over 10 years of proven performance, the
OPI has been slightly modified and now uses a
bayonet connection, which distinctly simplifies
maintenance work and guarantees that the
interface is always in the exact same position.

1- Light path to optical system
2- Excitation zone

3- Emission zone

4- Recombination zone

5- RF coil

6- Plasma torch

7- Sample flow

Side-on Plasma Interface (SPI)

Radial plasma observation with the Side-on
Plasma Interface (SPI) is employed when
detection limits are of less importance and
accuracy and precision at higher concentrations
become the focus. Less sensitive due to the
smaller observation volume, this technique
features an excellent precision and a superior
tolerance for high saline and organic fractions. It
is also well suited to the analysis of suspensions
and slurries.

A computer controlled plasma positioning
system enables automatic optimization of the
viewing height and distance from OPI for radial
and axial plasma observation respectively. The
setting can — like other parameters — be stored
with the method and is then automatically
available each time the method is loaded.

- Light path to optical system
- Water-cooled plasma interface
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3- Argon supply
4- Plume

5- Analytical zone
6- RF coil

7- Plasma torch
8- Sample flow

Optical Plasma Interface (OPI)




The ICAL logic system continuously monitors the operating state of the SPECTRO ARCOS.
If changes are detected, a normalization that consists of the automatic or manual
measurement of a single ICAL sample is started ensuring that the instrument is always
in an optimal state of operation.




Technical Specifications

WWW.Spectro.com/arcos

Polychromator

Thermally stabilized to +15°C + 0.5°C

Circular design, Paschen-Runge mounting

Focal length 750 mm

Holographic grating: 2 x 3600, 1 x 1800 grooves/mm
MgF, optical components, Grating material Zerodur
Wavelength range: 130-770 nm,

full 1¢t order wavelength coverage

Entrance slits width: 15 um

Detector

32 linear CCD arrays, 3648 pixels per array

Pixel resolution: 130-340 nm 3 pm, >340 nm 6 pm
Thermally stabilized optical system

Parallel readout architecture

Dynamic range up to 8 orders of magnitude
Shortest integration time: 1 ms

Shortest measurement time for one analysis: 2 s
TCP/IP interface to data processing system

UV System

UV-PLUS system

Gas filled (Argon), no consumable purge gas required
Easy to maintain entrance optics

Automatic gas purifying system

Lifetime of purifying cartridge: 12-15 months

RF-Generator

Free running type, Frequency: 27.12 MHz

RF power output: 0.7 to 1.7 kW

Power efficiency: >70 %, power stability <0.1 %
Automatic plasma ignition

Stand-by mode (low power, low argon)
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— Fully computer controlled
— Air cooled (no external cooling required)
— Solid state power supply fully integrated in cabinet

Dimensions and Weight

— Spectrometer (HxWxD) 1074 x 1610 x 753 mm,
(42.3 x 63.4 x 29.7 inch)

— Footprint (WxD) 1367 x 692 mm, (53.8 x 27.3 inch)

— approx. 250 kg (approx. 550 Ibs)

Environmental Conditions

— Room temperature: 15-35°C (59-95°F)

— Relative Humidity: <80 % non-condensing

— Atmosphere: free of corrosive vapors and high dust pollution

Exhaust System Requirements
— Capacity: 2 x >250 m?® per h (>150 cft/min)
separately adjustable between zero and maximum

Argon Supply Requirements
— Grade: > 4.6 (99.996%), pressure: 7.5 bar (109 psi)

0PI Cooling (EOP only)

— Entrance temperature: 5-25°C (41-77°F)
— Flow rate: 1.5-2.5 I/min (0.4-0.7 gal/min)
— Water pressure: 1-5 bar (14.5-72.5 psi)

Electrical Requirements

— 230VAC =+ 5%, 50/60 Hz

— approx. 4.5 KVA power consumption

— 30-32 A instrument required line protection (slow blow fuse)
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