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No. Designhation
1 ARL 8860 Metals Analyzer + Computer (Standard)
2 Fe Matrix
3 OXSAS OES Analytical Software
4 CNO Option
5 Standard Inclusion Analysis with Inclusions Report in low alloy steel (OE-8860-IR-FE-AQ)
6 Analytical channels
7 Nitrogen Channel
8 Oxygen Channel
9 Calibration of Low Alloy Steel (OE-8860-CAL-FE-AQ)
10 Calibration of Carbon, Nitrogen and Oxygen in Low Alloy Steel (OE-8860-CAL-FE-A4)
11 Calibration of Al solfinsol in LAS with PIM Method {OE-8860-CAL-FE-AS1)
12 Calibration of B sol/insol in LAS with PIM Method {OE-8860-CAL-FE-AS2)
13 Calibration of Ca sol/insol in LAS with PIM Method (OE-8860-CAL-FE-AS3)
14 Calibration of Ti sol/insol in LAS with PIM Method (OE-8860-CAL-FE-AS4)
15 Calibration of Free Cutting Steel (OE-8860-CAL-FE-GO)
16 Calibration of Cr Steel (OE-8860-CAL-FE-HO)
17 Calibration of Cr-Ni Steel (OE-8860-CAL-FE-JO)
18 Calibration of Nitrogen VUV in Cr-Ni Steel (OE-8860-CAL-FE-J2)
19 Calibration of Mn Steel (OE-8860-CAL-FE-KO)
20 Calibration of Tool & High Speed Steel (OE-8860-CAL-FE-LO)
21 Calibration of Ni-hard, Cast iron, Nodular Iran (OE-8860-CAL-FE-MO)
22 Calibration of Nitrogen VUV in Ni Hard, Cast & Nodular Iron {OE-8860-CAL-FE-M2)
23 Calibration of High Alloy Cast Iran (OE-8860-CAL-FE-NO)
24 Calibration of Ni Resist (OE-8860-CAL-FE-P0)
25 Global Iron Calibration (OE-8860-CAL-FE-Z0)
26 Calibration of Nitrogen VUV in Glabal Iron (OE-8860-CAL-FE-Z2)
27 Calibration of Oxygen in Global Iron (OE-8860-CAL-FE-Z3)
28 High Pressure Regulator
29 Rare Gas Purifier SIRCAL (230 V)
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30 Consumables for dry vacuum system-VUV (OE-KOC8832)
31 Consumables for Fe applications (OE-KOC8844-1)

Fe Calibrations

OE-8860-CAL-FE-AQ OE-8860-CAL-FE-GO OE-8860-CAL-FE-HO
Element Low Alloy Steel Free Cutting Steel Cr Steel

Fe 90-99.99 5950993 62.5-89.5
Al 0.0005-1.9 0.001-0.12 0.002-0.35
As 0.0005-0.15 0.015-0.08

B 0.00015-0.012

Bi 0.002-0.1

C 0.0015-1.5 0.002-1.3 0.035-2.3
Ca 0.00015-0.005

Ce 0.0015-0.06

Co 0.0005-0.65 0.005-0.25 0.018-0.3
Cr 0.0015-2.5 0.006-2.5 9-31
Cu 0.002-1.5 0.006-0.7 0.025-2.3
La 0.0005-0.02
Mg 0.00005-0.0006
Mn 0.0005-2.4 0.05-1.9 0.2-2.8
Mo 0.001-1.6 0.001-1 0.03-2.8
Nb 0.001-0.8 0.006-0.07 0.01-2.5
Ni 0.001-2.2 0.007-2.2 0. 10608

P 0.0005-0.12 0.009-0.08 0.01-0.05
Pb 0.0005-0.15 0.0015-0.35

S 0.0005-0.1 0.009-0.35 0.001-0.07
Sh 0.001-0.25

Se 0.003-0.025

Si 0.001-3.3 0.002-1.8 0.2-2.8
Sn 0.0005-0.25 0.001-0.1 0.003-0.06
Ta 0.005-0.2

Te 0.001-0.015

Ti 0.0005-0.6 0.0015-0.12 0.002-0.2
V4 0.002-1 0.002-0.6 0.02-0.85
W 0.003-1.5 0.05-0.35 0.02-0.75
Zn 0.001-0.04

Zr 0.001-0.25 0.006-0.08
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Fe Calibrations

OE-8860-CAL-FE-A4
Element | CNO in Low Alloy Steel
C 0.0004-0.15
N 0.0009-0.045
0 0.006-0.1

Fe Calibrations

OE-8860-CAL-FE-IO OE-8860-CAL-FE-KO OE-8860-CAL-FE-LO
Element Cr-Ni Steel Mn Steel Tool & High Speed Steel

Fe 40-89 77.5-87.5 55-90.5
Al 0.001-1 0.004-0.1

As 0.002-0.025

B 0.0002-0.025

Bi 0.002-0.02

C 0.007-2 0.6-1.7 0.3-1.45
Ca 0.0002-0.006

Ce

Co 0.02-0.6 0.01-0.8 0.06-11
or 4-35 0.15-4 2-5
Cu 0.01-6.3 0.003-0.6 0.02-0.1
La
Mg
Mn 0.025-13 8.5-20 0.08-0.5
Mo 0.008-6.8 0.03-2 0.1-10
Nb 0.005-3.5

Ni 3-38 0.04-3.8 0.03-0.45
P 0.002-0.05 0.02-0.1 0.01-0.05
Pb 0.0005-0.004

S 0.001-0.07 0.005-0.07 0.002-0.05
Sh 0.005-0.2

Se

Si 0.04-4.3 0.1-1.6 0.07-0.5
5n 0.002-0.12 0.01-0.06

Ta 0.008-0.12

Te

Ti 0.002-2.2

v 0.01-1 0.01-0.35 0.4-4
W 0.01-4.5 1.8-24.5
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Zn
Zr

OE-8860-CAL-FE-J2
Element N2 VUV in Cr-Ni Steel
N 0.002-1

Fe Calibrations

OE-8860-CAL-FE-MO OE-8860-CAL-FE-NO
Element Cast & Nodular Iron & Ni Hard High Alloyed Cast Iron

Fe 79.5-95 53-80
Al 0.003-0.15

As 0.002-0.15

B 0.0002-0.1

Bi 0.002-0.025

C 1.4-4.5 1.3-4
Ca

Ce 0.0015-0.06

Co 0.004-0.45

Cr 0.02-10 12:35
Cu 0.01-2.7 0.02-1.5
La 0.002-0.02
Mg 0.001-0.1
Mn 0.06-1.9 0.3-2.3
Mo 0.001-2 0.25-4
Nb 0.003-0.55

Ni 0.02-7.5 0.15-18
P 0.003-1.2 0.02-0.45
Pb 0.001-0.06

5 0.001-0.22 0.007-0.1
Sh 0.0015-0.29

Se 0.001-0.06

Si 0.25-4 0.3-2
Sn 0.002-0.4

Ta

Te 0.001-0.04

Ti 0.0015-0.3

A% 0.002-0.7

W 0.003-0.2

Zn 0.001-0.03
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Zr 0.0005-0.05

OE-8860-CAL-FE-M2

Element Nz VUV in Cast & Nodular Iron & Ni Hard
N 0.004-0.013

Fe Calibrations

OE-8860-CAL-FE-PO OE-8860-CAL-FE-Z20
Element Ni Resist Global Iron

Fe 53-79.5 30-95.8
Al 0.003-1.9
As 0.002-0.15
B 0.0005-0.1
Bi 0.003-0.1
C 0.4-3 0.01-4.5
Ca 0.0003-0.006
Ce 0.0015-0.04 0.002-0.06
Co 0.03-0.15 0.004-19
Cr 0.2-4 0.015-35
Cu 0.1-9 0.002-7
La 0.002-0.02
Mg 0.02-0.13 0.003-0.13
Mn 0.3-7.5 0.005-21
Mo 0.005-1 0.002-10
Nb 0.05-0.4 0.005-35
Ni 12-39 0.015-38
P 0.01-0.25 0.005-1.2
Pb 0.002-0.06
S 0.005-0.1 0.002-0.2
Sh 0.005-0.29
Se

Si 0.5-6 0.015-6
Sn 0.002-0.4
Ta 0.01-06
Te 0.002-0.02
Ti 0.002-2.2
\ 0.005-0.35 0.002-10
W 0.01-24.5
Zn 0.001-0.04
r 0.004-0.25
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Fe Calibrations

CE-8860-CAL-FE-Z2
Element N, VUV in Global Iron
N 0.005-0.9
COE-8860-CAL-FE-Z3
Element 0; in Global Iron
[®) 0.01-0.1

olws J.:.....:l Olalad (o

N° P/N Description | QTY
1 AD42266 Radial fan, cabinet 1
2 5705403 Kit U — iSpark argon and dust filters 1
3 5704807 IMC board 1
4 5704195 PMT acquisition board, 16 channels 1
5 A042958 Optical fiber 1
6 §704817 Attenuator board, 16 channels 1
7 5705299 Flat cable for attenuator boards 1
8 AA26820 Bridge 1/10P 1
9 5704859 PMT socket with cable 1
10 A043819 Power cord 230 VAC 1
11 5501204 Source door filter 1
12 A042827 Power supply 230VAC/250VDC,600W 1
13 5704726 Intellisource Power board 1
14 5704231 Intellisource Igniter board 1
15 A042921 Contactor 24VDC,20A, 3NO+1NC 1
16 §705112 Source filter board 1
17 | A035135 Fan, 24VDC, 5W, 170M3/H, source 1
18 5705401 Kit S — iSpark fuses and switch breakers 1
19 5705634 Kit Source, static, relay v2 1
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20 A039236 Diaphragm pump 1
21 A039237 Kit, diaphragm 1
22 A037385 Molecular pump 1
23 A037359 Grease molecular pump (syringe) 1
24 5704835 Vacuum pump control board 1
25 5500290 Transformer 160/230 VAC - 600 VA 1
26 5705396 Vacuum ball valve 1
27 A027620 Thermastat 60°C 1
28 A036774 Power resistor, 22 Ohms 1
29 A035135 Fan, 24VDC, 5W, 170M3/H, oven 1
30 5704829 HVPS, regulation and vacuum board 1
31 5701655 Spectrometer temperature sensor board 1
32 A043178 Cooling fan 1
33 A042120 Safety switch sensor 1
34 A042121 Safety switch magnet actuator 1
35 5704859 PMT socket with cable 1
36 $705340 Kit F —iSpark shutter optical channel 1
37 §702822 Lens holder with lens, VUV 1
38 5705338 Kit D — iSpark instrument o-rings 1
35 A039356 Fan 80x80x25 24VDC 1
40 A027678 O-ring D19 x 2, viton, insulator o-ring 1
41 AA25389 O-ring D11 x 3, stand argon outlet 1
42 5427134 Set of 50pc of pin electrodes 1
43 5422255 Electrode brush, melybdenum, black 1
44 A043191 O-ring D5x4 for electrade 1
45 §501221 Analysis table D15 1
46 A043365 Valve 2/2-way 1
47 5427134 Set of 50pc of pin electrodes
48 5422255 Electrade brush, molybdenum, black
49 §501221 Analysis table D15
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No. Art. N° and Designaticn
OES Spectrometer
1 | OE-8860 ARL 8360 Metals Analyzer + Computer (Standard)
ARL iSpark matrix
OE-8860-MAT-FE Fe Matrix
CE-8860-MAT-AL-PURE Al Matrix for Pure Material
OE-3860-MAT-AL-ALLOY Al Matrix for Alloyed Material
OXSAS Software
5 | OE-ISPARK-OXSAS OXSAS OES Analytical Software
6 | OE-8860-IR-FE-AD Standard Inclusion Analysis with Inclusions Report in low alloy steel
7 | OE-88-CNO CNO Option
Spectrometer
3 | OE-8360-LINE Analytical Channels
9 | CE-8860-N Nitrogen Channel
10 | OE-8860-O Oxygen Channel
Fe Calibraticns
11 | OE-8860-CAL-FE-AD Calibration of Low Alloy Steel
12 | CE-3860-CAL-FE-A4 Calibration of CNO in Low Alloy Steel
13 [ OE-8860-CAL-FE-AS1 Calibration of Al sol/inscl in LAS with PIM Method
14 | OE-8860-CAL-FE-AS2 Calibration of B sol/insol in LAS with PIM Methad
15 | CE-8860-CAL-FE-AS3 Calibration of Ca sal/insol in LAS with PIM Method
16 | CE-8860-CAL-FE-ASE Calibraticn of Ti sol/insol in LAS with PIM Method
17 | OE-8860-CAL-FE-GO Calibration of Free Cutting Steel
18 | CE-8860-CAL-FE-HO Calibration of Cr Steel
19 | OE-8860-CAL-FE-JO Calibration of Cr-Ni Steel
20 | OE-B860-CAL-FE-TZ Calibration of Nitrogen VUV in Cr-Ni Steel
21 | OE-8860-CAL-FE-KO Calibration of Mn Steel
22 | OE-88G0-CAL-FE-IT Calibration of Tool & High-Speed Steel
73 | OE-8860-CAL-FE-MOU Calibration of Ni-hard, Cast Iron, Nodular Iron
24 | OE-83860-CAL-FE-M2 Calibration of Nitrogen VUV in Ni-hard, Cast Iron, Nodular Iron
25 | OE-8860-CAL-FE-NO Calibraticn of High Alloy Cast Iron
26 | OE-8860-CAL-FE-PO Calibration of Ni Resist
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27 | OE-8860-CAL-FE-Z0 Global Iron Calibration
28 | OE-8860-CAL-FE-Z2 Calibration of Nitrogen YUV in Global Iron
29 | OE-8860-CAL-FE-Z23 Calibration of Oxygen in Global Iron
Al Calibrations
30 | OE-8860-CAL-AL-AD Calibration of Low Alloy Al
31 | OE-8860-CAL-AL-BO Calibration of Pure Aluminum
32 | OE-8860-CAL-AL-CO Calibration of Ultra-Pure Aluminum
33 | OE-8860-CAL-AL-GO Calibration of Al-Si
34 | OE-83860-CAL-AL-HO Calibration of Al-Si-Cu
35 | OE-8860-CAL-AL-JO Calibration of Al-Cu
36 | OE-8860-CAL-AL-KO Calibration of Al-Zn
37 | OE-8860-CAL-AL-LO Calibration of Al-Mg
38 | OE-8860-CAL-AL-Z0 Global Aluminum Calibration
Instrument Accessories
39 | OE-PR-AR High Pressure Regulator
40 | OE-SIRCAL-230 Rare Gas Purifier SIRCAL (230 V)
Nao. | Art. N® Designation
1 | OE-8860 ARL 8860 Metals Analyzer + Computer (Standard)

ARL 8860 Metals Analyzer {OE-8860)

The spectrometer system includes the following:
¢ Vacuum spectrometer with PMT channels
* Ajr cooled spark stand
* IntelliSource, double current controlled source
* Electronics controlling all instrument functions
e Instrument documentation in electronic form
# Packing for truck transport

Personal Computer system DELL OptiPlex XE Desktop (COMP-STD)

with the following minimum specifications:

e |ntel Core™ 2 Duo Processor E7400, 4 GB Memory;
* One hard disk drive (500 GB), internal DVD+/-RW. No floppy

disk drive;
e Operating system Windows® 10

e 22" LCD TFT video screen, USB keybeard and mouse;

o 2 xPClfull height + 1 x PCle + 1 x PCI
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o 1 xSVGA and 1x Display Port

e 2 x integrated Ethernet 10/100/1000 LAN interface (RJ-45
connector);

* 1 serial (1 reserved for instrument link}), 7 USB ports (2 front
and 5 back). 2 USB ports are already used for the mouse and
the keyboard; but 2 PS/2 ports are alsc available for
keyboard and mouse

e Includes factory installation and configuration of operating
system and instrument software.

Note: Thermo Fisher Scientific reserves the right to substitute the
fatest equivalent {or better) computer model! & configuration;

2 | OE-8860-MAT-FE Fe Matrix
Iron and steel matrix, includes:

« Adjustment and control of the analytical lines at the factory

* Quality assurance report including validatiocn test made in
the factory

e Necessary SUS for the ordered calibrations

e One analytical table

e One electrode, 5 brushes, 1 insulatar, 1 set of O-rings, 1
gauge

3 | OE-8860-MAT-AL-PURE Al Matrix for Pure Material
Aluminum matrix for analysis of pure and ultra-pure material,
includes:

¢ Adjustment and control of the analytical lines at the factory

e Quality assurance report including validation test made in
the factory

¢ Necessary SUS for the ordered calibrations

e One analytical table

* 50 pin electrodes (0.5mm diameter), 1 electrode holder, 1
insulator, 1 set of O-rings, 1 gauge

4 | OE-8860-MAT-AL-ALLOY [ Al Matrix for Alloyed Material
Aluminum matrix for analysis of alloyed material, includes:

* Adjustment and control of the analytical lines at the factory

e Quality assurance report including validation test made in
the factory

e Necessary SUS for the ordered calibrations

¢ One analytical table
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* One electrode, 5 brushes, 1 insulator, 1 set of O-rings, 1
gauge
5 | OE-ISPARK-OXSAS OXSAS OES Analytical Software

Software that runs on Windows® 10 and includes the following
main features:

Modern, State-of-the-Art Graphic User Interface;

Integrated Microsoft® SQL Server Express Edition relational
database which stores your set up data and analyses;
Quantitative analysis with analysis parameter template;
Shortcuts allowing starting routine sample analyses, routine
measurements of SCT samples and batches using a user-
defined analysis template. The value of parameters such as
the sample identification can be predefined. With support of
shortcut keys enabling users to operate analysis exclusively
on the keyboard

Powerful batch management for unknown samples analysis
and other operations such as standardization, measurement
of control, type standard and calibration samples or custom
scripts execution

Comprehensive editor for setting up methods with
measurement and corrections parameters such as Diffuse
Spark Filtering, Time Gated Acquisition, Sparks frequency,
PMT high voltage, ...;

Manual inputs and status values. Pseudo values computed
on intensities, concentrations or any calculation step;
Calibration curve determination wusing multi-variable
regression with additive and multiplicative corrections;
Powerful flexible sample identification;

Manual and automatic result processing;

Multi-purpose analysis result display and printing;
Measurement uncertainty combining in a single value the
repeatability of the results when measuring an unknown
sample and the uncertainty from the calibration;

Grade check (target and alternative), grade search and sort;
Grade conformity probability indication based on grade
limits and measurement uncertainty values;

‘Key to Metals for OXSAS" a multilingual steel and
nonferrous metals database. Unlimited access to more than
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4,500,000 records for chemical composition, properties and
specifications for metals. Easy direct export for up to 200
grades concentration data to OXSAS grade limits. Search and
cross reference tools;

Element display with possibilities to show units, grade limits
and measurement uncertainty value. Precision: dynamic
{proportional to the concentration range), fixed number of
decimals or fixed number of significant digits. ASTM
rounding is supported;

Result validation and edition, with history;

Automatic method choice based on element(s)
concentration(s) or sample identification

Results recalculation (unknown samples, calibration
samples, Setting-Up, Control and Type Standards samples).
With possibility to recalculate multiple samples in one
operation;

Result storage and post-treatment with powerful database
query filters. Statistics. Export to files in Excel or CSV
formats. Tracing of result modification with integrated
display of modification history;

Instrument check with on-line integrated SPC-Basic. On-line
evaluation by SPC of control samples with immediate feed-
back. Automatic detection of out-of-control and other
abnormal states (bias, trends, etc.) according to numerous
normalization rules. Contral samples analysis scheduling;
Instrument standardization, with history;

Type standardization, with history;

Management of SCT samples: supervision of the status and
maintenance of Setting-Up, Control and Type Standards
samples. One click creation of a batch with all samples
requiring analysis;

Monitoring: instrument parameters monitoring, system
event logging, peripheral device monitoring, maintenance
management modules for helping defining maintenance
schedule;

Integrated instrument profile tool allowing overlaid
graphical view of selected channels intensities;

Integrated contextual help;

Accounts with password protection with definable access
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and operaticonal rights, database maintenance tools;

o Full IntelliSource support with graphical Spark Shape editor;

* Argon management allowing up to 100% saving during idle
time

e On ARL iSpark 8880 only: CCD spectrometer support:
Graphical Spectrum viewer, custom library for spectral lines

e Text customization and translation into any language that
have a character set supported by the Windows cperating
system. Standard language delivery: English. Following other
complimentary languages are included: Chinese, Japanese,
Russian, French, German, Spanish, Portuguese and Turkish.

Notes:

- A beginner manual is available as a PDF file (First Steps
with OXSAS, standard language delivery is English)

- The Scftware user and corfiguration documentation is
available in the form cf an integrated, contextual Help
file. Standard language delivery is English.

- The instrument computer must be dedicated to
running the OXSAS software application and any
cjferent 3rd party scftware supplied or agreed by
Thermo Fisher. Installing and running other software
applications can be done only at the customer's own
risk, Thermo Fisher does not assume the responsibility
for any compatibility issue that could arise therewith.

- Computer requirements if the computer is not supplied
by Thermo Fisher Scientfic (Ecublens) SARL: refer to
PC-Take-Out option.

6 | OE-8860-IR-FE-AD Standard Inclusion Analysis with Inclusions Report in low alloy steel
Standard qualitative analysis of inclusions in low alloy steel with
customizable inclusion analysis report.

With Standard Inclusion Analysis with Inclusions Report in low alloy
steel:
e All the necessary Spark-DAT algorithms are included;
e An analytical program allowing stand-alone qualitative
inclusian analysis is included;
* An analytical program allowing combined qualitative
inclusion analysis and analysis in concentraticon is included;
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e A customizable inclusion analysis report for the analytical
program with combined inclusion analysis and analysis in
concentration is included. Different information fields can
be selected (e.g. General information on the sample,
general information on the analysis, important cleanness
indicators, sample composition, peak and peak coincidence
counts). The report can be produced automatically at the
end of the sample analysis or manually from the results
retrieval facility of OXSAS. The company logo can be
displayed on the report. The report can be printed locally or
on any accessible network printer;

e Customization of programs and report is possible. The set-
up of algorithms for specific inclusion types and the content
of the report must be agreed with the user before
completing the order.

7 | OE-88-CNO CNO Option
Opticn for ultra-low determination of elements C in steels.
Includes:

e Improved analysis stands minimizing contamination forms;

¢ Special low C line with special PMT tube for ultra-low carbon
determination;

8 | OE-8860-LINE Analytical Channels
Including:

e Complete additional PMT channel;

* Calibration of the element in qualities selected according to
Thermo OE Calibration Menus.

Note: Maximum number cf channels = 80
9 | OE-8860-N Nitrogen Channel
For analysis in Fe base, Includes:

* Nitrogen line assembly;

e Special spectrometer aptics;

* High purity vacuum system;

+ Argon gas purifier

10 | OE-8860-O Oxygen Channel
For analysis in Fe base, Includes:
*  Oxygen line assembly;
e Special spectrometer optics;
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e High purity vacuum system;
e Argon gas purifier
11 | OE-8860-CAL-FE-AD Calibration of Low Alloy Steel
Refer to Calibrations Table
12 | OE-8860-CAL-FE-A4 Calibration of Carbon, Nitrogen and Oxygen in Low Alloy Steel
Refer to Calibrations Table
13 | OE-8860-CAL-FE-AS1 Calibration of Al sol/inscl in LAS with PIM Method
14 | OE-8860-CAL-FE-AS2 Calibration of B sol/insol in LAS with PIM Method
15 | OE-8860-CAL-FE-AS3 Calibration of Ca sol/finsol in LAS with PIM Method
16 | CE-8860-CAL-FE-AS4 Calibration of Ti sol/inscl in LAS with PIM Method
17 | CE-8860-CAL-FE-GO Calibration of Free Cutting Steel
Refer to Calibrations Table
18 | OE-8860-CAL-FE-HO Calibration of Cr Steel
Refer to Calibrations Table
19 | OE-8860-CAL-FE-JO Calibration of Cr-Ni Steel
Refer to Calibrations Table
20 | OE-8860-CAL-FE-J2 Calibration of Nitrogen VUV in Cr-Ni Steel
Refer to Calibrations Table
21 | OE-8860-CAL-FE-KD Calibration of Mn Steel
Refer to Calibrations Table
22 | OE-8860-CAL-FE-LO Calibration of Tool & High-Speed Steel
Refer to Calibrations Table
23 | OE-8860-CAL-FE-MO Calibration of Ni-hard, Cast Iron, Nodular Iron
Refer to Calibrations Table
24 | OE-8860-CAL-FE-M2 Calibration of Nitrogen YUV in Ni-hard, Cast Iron, Nodular Iron
Refer to Calibrations Table
25 | OE-8860-CAL-FE-NO Calibration of High Allay Cast Iran
Refer to Calibrations Table
26 | OE-8860-CAL-FE-PO Calibration of Ni Resist
Refer to Calibrations Table
27 | OE-8860-CAL-FE-Z0 Global Iron Calibration
Refer to Calibrations Table
28 | OE-8860-CAL-FE-Z2 Calibration of Nitrogen VUV in Global Iron
Refer to Calibrations Table
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29

OE-8860-CAL-FE-Z3

Calibration of Oxygen in Global Iron

Refer to Calibrations Table

30

OE-8860-CAL-AL-AD

Calibration of Low Alloy Al

Refer to Calibrations Table

31

OE-8860-CAL-AL-BO

Calibration of Pure Aluminum

Refer to Calibrations Table

32

OE-8860-CAL-AL-CO

Calibration of Ultra-Pure Aluminum

Refer to Calibrations Table

33

OE-83860-CAL-AL-GO

Calibration of Al-Si

Refer to Calibrations Tahle

34

OE-8860-CAL-AL-HO

Calibration of Al-Si-Cu

Refer to Calibrations Table

35

OE-8860-CAL-AL-JO

Calibration of Al-Cu

Refer to Calibrations Table

36

OE-8860-CAL-AL-KO

Calibration of Al-Zn

Refer to Calibrations Table

37

OE-8860-CAL-AL-LO

Calibration of Al-Mg

Refer to Calibrations Table

38

OE-8860-CAL-AL-Z0

Global

Aluminum Calibration

Refer to Calibrations Table

39

OE-PR-AR

High Pressure Regulator

Type HBS 315/3 for gas bottles, argon stand.

40

OE-SIRCAL-230

Rare Gas Purifier SIRCAL (230 V)

Required to purify argon for the determination of low levels of
carbon, nitrogen and/or oxygen in metals. Includes:

Notes:

Stainless steel tube linking the Sircal to the instrument

1 Ti getter tube (removes oxygen and nitrogen impurities)

1 Cu oxide tube (removes carbon monoxide &
hydrocarbons)

1 Molecular sieve drier tube (removes moisture and carbon
dioxide)

For 220 V 50/60 Hz.

The SIRCAL purfier is included in the nitrogen channel option
for ARL 3460, ARL 4460, ARL iSpark 8860, ARL iSpark 8880
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only (OE-34-N, OE-44-N, OE-88-N).

The SIRCAL purifier is included in ARL Advantage FE 4, FE 6,
ARL 8820 FE 3, FE4

Required for zinc base with ARL 4460
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Fe Calibrations

OE-8860-CAL-FE-AQ OE-8860-CAL-FE-GO | OE-8860-CAL-FE-HO
Element Low Alloy Steel Free Cutting Steel Cr Steel

Fe 90-99.99 8306 4 62.5-89.5
Al 0.0005-1.9 0.001-0.12 0.002-0.35
As 0.0005-0.15 0.015-0.08

B 0.00015-0.012

Bi 0.002-0.1

C 0.0015-1.5 0.002-1.3 0.035-2.3
Ca 0.00015-0.005

Ce 0.0015-0.06

Co 0.0005-0.65 0.005-0.25 0.018-0.3
Cr 0.0015-2.5 0.006-2.5 9-31
Cu 0.002-1.5 0.006-0.7 0.025-2.3
La 0.0005-0.02
Mg 0.00005-0.0006
Mn 0.0005-2.4 0.05-1.9 0:2-2.8
Ma 0.001-1.6 0.001-1 0.03-2.8
Nb 0.001-0.8 0.006-0.07 0.01-2.5
Ni 0.001-2.2 0.007-2.2 0.1-6.3

R 0.0005-0.12 0.009-0.08 0.01-0.05
Ph 0.0005-0.15 0.0015-0.35

S 0.0005-0.1 0.00%-0.35 0.001-0.07
Sb 0.001-0.25

Se 0.003-0.025

Si 0.001-3.3 0.002-1.8 0.2-2.8
5n 0.0005-0.25 0.001-0.1 0.003-0.06
Ta 0.005-0.2

Te 0.001-0.015

Ti 0.0005-0.6 0.0015-0.12 0.002-0.2
\ 0.002-1 0.002-0.6 0.02-0.85
W 0.003-1.5 0.05-0.35 0.02-0.75
n 0.001-0.04

r 0.001-0.25 0.006-0.08
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Fe Calibrations

OE-8860-CAL-FE-A4
Element | CNO in Low Alloy Steel
C 0.0004-0.15
N 0.0009-0.045
6] 0.006-0.1
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Fe Calibrations

OE-8860-CAL-FE-1O OE-8860-CAL-FE-KO OE-8860-CAL-FE-LO
Element Cr-Ni Steel Mhn Steel Tool & High Speed Steel

Fe 40-89 77.5-87.5 59-90.5
Al 0.001-1 0.004-0.1

As 0.002-0.025

B 0.0002-0.025

Bi 0.002-0.02

C 0.007-2 0.6-1.7 0.3-1.45
Ca 0.0002-0.006

Ce

Co 0.02-0.6 0.01-0.8 0.06-11
Cr 4-35 0.15-4 2-5
Cu 0.01-6.3 0.003-0.6 0.02-0.1
La
Mg
Mn 0.025-13 8.5-20 0.08-0.5
Mo 0.008-6.8 0.03-2 0.1-10
Nb 0.005-3.5

Ni 3-38 0.04-3.8 0.03-0.45
P 0.002-0.05 0.02-0.1 0.01-0.05
Ph 0.0005-0.004

5 0.001-0.07 0.005-0.07 0.002-0.05
Sb 0.005-0.2

Se

Si 0.04-4.3 0.1-1.6 0.07-0.5
5n 0.002-0.12 0.01-0.06

Ta 0.008-0.12

Té

Ti 0.002-2.2

Vv 8.801-1 0.01-0.35 0.4-4
w 0.01-4.5 1.8-24.5
In

r

OE-8860-CAL-FE-J2
Element Nz VUV in Cr-Ni Steel
N 0.002-1
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Fe Calibrations

OQE-8860-CAL-FE-MOQ

OE-8860-CAL-FE-NO

N

0.004-0.013

Element Cast & Nodular Iron & Ni Hard High Alloyed Cast Iron
Fe 79.5-95 53-80
Al 0.003-0.15
As 0.002-0.15

B 0.0002-0.1

Bi 0.002-0.025

C 1.4-4.5 1.3-4
Ca

Ce 0.0015-0.06

Co 0.004-0.45

Cr 0.02-10 12-35
Cu 0.01-2.7 0.02-1.5
La 0.002-0.02
Mg 0.001-0.1
Mn 0.06-1.9 0.3-2.3
Mo 0.001-2 0.25-4
Nb 0.003-0.55

Ni 0.02-7.5 0.15-18
P 0.003-1.2 0.02-0.45
Pb 0.001-0.06

5 0.001-0.22 0.007-0.1
Sh 0.0015-0.29

5e 0.001-0.06

Si 0.25-4 0.3-2
Sn 0.002-0.4

Ta

Te 0.001-0.04

Ti 0.0015-0.3

A 0.002-0.7

w 0.003-0.2

In 0.001-0.03

Zr 0.0005-0.05

OE-8860-CAL-FE-M2
Element N2 VUV in Cast & Nodular Iron & Ni Hard
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Fe Calibrations

OE-8860-CAL-FE-PO COE-8860-CAL-FE-Z0
Element Ni Resist Glabal Iron

Fe 53-79.5 30-99.8
Al 0.003-1.9
As 0.002-0.15
B 0.0005-0.1
Bi 0.003-0.1
C 04-3 0.01-4.5
Ca 0.0003-0.006
Ce 0.0015-0.04 0.002-0.06
Co 0.03-0.15 0.004-19
Cr 0.2-4 0.015-35
Cu 0.1-9 0.002-7
La 0.002-0.02
Mg 0.02-0.13 0.003-0.13
Mn 0.3-75 0.005-21
Mo 0.005-1 0.002-10
Nb 0.09-0.4 0.005-3.5
Ni 12-39 0.015-38
P 0.01-0.25 0.005-1.2
Pb 0.002-0.06
S 0.005-0.1 0.002-0.2
Sh 0.005-0.29
Se

Si 0.5-6 0.015-6
Sn 0.002-0.4
Ta 0.01-0.6
Te 0.002-0.02
Ti 0.002-2.2
v 0.005-0.35 0.002-10
W 0.01-24.5
Zn 0.001-0.04
r 0.004-0.25
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Fe Calibrations

OE-8860-CAL-FE-Z2

Element N2 VUV in Global Iron
N 0.005-0.9
OE-8860-CAL-FE-Z3
Element 0: in Global Iron

O 0.01-0.1
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Al Calibrations

OE-8860-CAL-AL-A0 | OE-8860-CAL-AL-BO | OE-8860-CAL-AL-CO
Element Low Allay Al Pure Al Ultra-Pure Al
Al 83-99.99 99-99.99 89.7-99.589
Ag 0.0001-0.02 0.00005-0.02 0.00001-0.005
As 0.0006-0.05 0.0006-0.01 0.0006-0.005
B 0.00005-0.0075 0.00005-0.02 0.00005-0.001
Ba 0.00001-0.004
Be 0.00001-0.01 0.00001-0.002 0.00001-0.002
Bi 0.0005-0.08 0.0003-0.02 0.0002-0.005
Ca 0.0001-0.013 0.0001-0.006 0.00005-0.002
cd 0.0002-0.03 0.0001-0.02 0.00008-0.0035
Ce 0.0003-0.002
Co 0.0002-0.02 0.0001-0.02 0.00005-0.002
Cr 0.0003-0.35 0.0001-0.05 0.00003-0.005
Cu 0.0002-0.5 0.0001-0.05 0.00002-0.007
Fe 0.0005-1.6 0.0002-0.18 0.0001-0.023
Ga 0.0001-0.05 0.0003-0.035 0.0001-0.002
Hg 0.0002-0.012 0.0002-0.012 0.00015-0.008
In 0.0002-0.016 0.0001-0.016 0.00008-0.002
La 0.0002-0.007
Li 0.0001-0.047 0.00005-0.01 0.00002-0.0003
Mg 0.0001-1.4 0.00008-0.05 0.00002-0.004
Mn 0.0002-1.8 0.0001-0.05 0.00008-0.005
Mo 0.0002-0.01 0.0001-0.004
Na 0.0001-0.025 0.00005-0.005 0.00002-0.003
Ni 0.0002-0.1 0.0001-0.05 0.00006-0.005
P 0.0006-0.006 0.0006-0.007 0.0005-0.006
Pb 0.0002-0.08 0.0002-0.023 0.00007-0.005
Sb 0.0008-0.04 0.0006-0.025 0.0004-0.005
Si 0.0003-1.5 0.0004-0.1 0.00006-0.012
Sn 0.0005-0.08 0.0005-0.02 0.0002-0.005
Sr
Ti 0.0002-0.15 0.0001-0.05 0.00007-0.002
Tl 0.00004-0.0035
v 0.0002-0.045 0.0001-0.05 0.00006-0.002
n 0.0008-0.22 0.0004-0.055 0.0002-0.006
r 0.0005-0.17 0.0003-0.025 0.00006-0.01
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Al Calibrations

OE-8860-CAL-AL-GO | OE-8860-CAL-AL-HO | OE-8860-CAL-AL-I0
Element Al/si AlfSi/Cu Al/Cu

Al 2875 72-93.3 85.5-98
Ag

As

B

Ba

Be 0.0003-0.024 0.0001-0.013
Bi 0.004-0.2
Ca 0.0001-0.023 0.0002-0.01

cd

Ce

Co 0.02-0.26
Cr 0.001-0.4 0.001-0.15 0.0005-0.15
Cu 0.0005-0.6 0.55 1.4-12
Fe 0.01-0.9 0.04-1.2 0.003-1.3
Ga

Hg

In

La

Li
Mg 0.005-1.4 0,01-1.7 0.0015-2
Mn 0.005-0.9 0.004-0.7 0.005-1
Mo

Na 0.0001-0.015 0.0001-0.005

Ni 0.0005-0.1 0.001-2.2 0.002-2.2
P 0.0006-0.004 0.0006-0.017

Pb 0.001-0.1 0.0005-0.3 0.0005-0.5
Sb 0.0008-0.45 0.002-0.3

5 1-27 3-27 0.005-2.6
Sn 0.0005-0.1 0.001-0.35 0.001-0.3
Sr 0.0005-0.15 0.0005-0.15

Ti 0.001-0.25 0.001-0.2 0.002-0.27
Tl

vV 0.0008-0.13
in 0.002-0.3 0.003-3.6 0.001-3
Zr 0.005-0.23
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Al Calibrations

OE-8860-CAL-AL-KO | OE-8860-CAL-AL-LO | OE-8860-CAL-AL-Z0
Element Al/Zn Al/Mg Global Al

Al 85-99 3898 72-995
Ag

As 0.0006-0.045
B 0.0001-0.004 0.0002-0.015
Ba

Be 0.0001-0.01 0.0001-0.008 0.0002-0.025
Bi 0.001-0.2
Ca 0.0001-0.023
cd 0.0002-0.01 0.0002-0.05
Ce

Co 0.0002-0.01 0.0002-0.26
Cr 0.005-0.45 0.001-0.35 0.0005-0.4
Cu 0.008-4.2 0.001-0.4 0.0005-12
Fe 0.003-0.8 0.006-0.6 0.001-1.25
Ga 0.0002-0.042
Hg 0.0002-0.014 0.0005-0.014
In

La

Li 0.0001-0.01 0.0001-0.047
Mg 0.05-3.5 1-11 0.0005-11
Mn 0.007-0.6 0.04-1 0.001-1.8
Mo

Na 0.0001-0.004 0.0001-0.025
Ni 0.0006-0.3 0.002-0.1 0.0005-2.2
P 0.0006-0.016
Pb 0.0005-0.2 0.003-0.05 0.0005-1.1
Sb 0.001-0.01 0.001-0.45
Si 0.004-2 0.02-1.5 0.001-27
Sn 0.0005-0.1 0.002-0.05 0.0005-0.35
Sr 0.001-0.15
i 0.001-0.2 0.002-0.15 0.0003-0.25
ilil

v 0.002-0.04 0.001-0.13
Zn 0.8-8 0.01-0.23 0.002-8

Zr 0.01-0.2 0.003-0.15 0.0005-0.28
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Technical Document for Avio 560 Max ICP Optical Emission Spectrometers

Item Part s o Qty
Number Description

1 Avio 560 Max ICP-OES 1
The Avio 560 Max are compact, fully simultaneous I[CP-OES
instruments, ideal for labs with high throughput requirements. They|
utilize a vertical plasma and are engineered to handle even the most
difficult,  high-matrix = samples  without  dilution,  delivering
productivity, performance and faster return on investment. The
instruments' performance is further optimized by Syngistix™ for]
[CP software, thanks to a host of smart features developed with the
user in mind, providing smart workflows, smart monitoring and
smart data.

(With a fully simultaneous system, high sensitivity and superior
resolution, the Avio 560 Max ICP optical emission spectrometers
help vour lab  accomplish more — even with the most difficult
samples — while making the most of your resources. The Avio 560
Max ICP-OES systems deliver the productivity you need with the
high-quality performance and faster return on investment your work
demands.

The Avio 560 Max steps up the performance, going from fast to
fastest, with the built-in HTS (high throughput system). HTS is a
flow injection sample introduction module for elemental analysis. It
consists of a metal-free 7-port valve, 4-channel peristaltic pump and
a high-speed vacuum pump that expedites sample loading and
reduces  sample  rinse-out,  dramatically  reducing  laboratory
overheads and cost of analysis. HTS integrates seamlessly with the
[Avio 560 Max ICP-OES and Syngistix™ software, delivering up to
five times faster sample throughput without compromising
detection limits, accuracy or repeatability.

N0810003

Key Benefits

¢ Built-in HTS sample introduction module brings 1.5-minute]
runtimes to 30 seconds

« Flat Plate™ plasma technology delivers a more robust, stable|
plasma, the lowest argon consumption of any ICP, and is
maintenance-free

¢ PlasmaShear™ gystem offers maintenance-free, argon-free|
interference removal

¢ Universal Data Acquisition in Syngistix software, only|
available on the Avio 550/560 Max, enables simultaneous
acquisition of all available wavelengths, with virtually no
time or storage penalty
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Item Part _ Qty
Nuiinbes Description

e Vertical plasma torch design provides 100%  matrix|
tolerance, minimizing sample preparation time

¢ Dual view optimizes axial and radial plasma viewing to the|
extended linear dynamic range, measuring high and low
concentrations in the same run, regardless of wavelength

s Advanced optical system with free-form and off-axis coated
optics brings improved precision, accuracy and speed

e Color PlasmaCam™ provides continuous viewing of thel
plasma, simplifying method development and enabling
remote diagnostic capabilities

* Syngistix for ICP Software delivers an intuitive, left-to-right,|
icon-based design, mirroring the progression of your
workflow with smart features that guide you through each
step for greater control and confidence

2 NO790131 1-Slot Quartz Torch — Durable quartz torch for standard aqueous 5
samples
3 N0790249 3—810? Quarltz Torch — Designed for organic solvents, offers broader 1
chemical resistance
4 N0790437”O-Rjng Kit for Adjustable Torch 1
5 |N0790440[0-Ring Kit for Scott Injector 1
6 NOS10128 Torch Body Assembly for Avio 500 and 550/560 Max 1
7 D-Torch Assembly with Quartz Outer Tube — For high TDS and 1
organic samples.
The D-Torch is designed to reduce running costs associated with

torch wear when analyzing challenging sample such as organic
solvents, fusions and samples containing high total dissolved solids
(TDS) or hydrofluoric acid (HF).

It is recommended to add the Ceramic Outer Tube for a completely
ceramic torch.

8 [Avio 500 and 550 Max D-Torch Ceramic Outer Tube (optional) 1
NO811912|[It is recommended to add the Ceramic Outer Tube for a completely
ceramic torch.

NO0810861

9 NOT77055 Retaining Ring for Outer Tube 1

10° IN0777715||0-Ring Kit for D-Torch 1

11 Quick Change Torch Module - Scott Spray Chamber/Cross-Flow 1

[Nebulizer

N0810606‘
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Includes: GemTip Cross-Flow  Nebulizer (N0780546), 1-Slot]
Quartz Torch (N0790131), 2.0 mm Alumina Injector (NO791183),
Scott Spray Chamber (N0791499).

12 Quick Change Torch Module - Cyclonic Spray 1
NOS 10607 Chamber/Concentric Nebulizer .

Includes: Type K1 Standard Nebulizer (N0777707), 1-SlotQuartz
Torch (N0790131), 2.0 mm Alumina Injector (N0791183), Baffled|
Cyclonic Spray Chamber (N0791352).

13 MEINHARD® Nebulizers K1 LDV - Standard nebulizer included with 1
[Avio instrument. MEINHARD Nebulizers provide excellent sensitivity and
[precision for aqueous solutions and samples with few dissolved solids (less
than 1%). They are self-aspirating and must not be used with solutions
containing hydrofluoric acid. All require an end cap for use with Ryton®
N0811287||Scott spray chambers.

Type A nebulizers are for high sensitivity. Type C and K are for high
solids. Type K are for low argon flow.

Includes: F5-50 Standard Nebulizer Solution Fitting, 0.5 mm PTFE. 0.5
mm x 70 cm Capillary NO777414, FG PFA Gas Quick Connect N§121036,
[Nebulizer Clip for MEINHARD® Nebulizers N0O777460

14 1N0680504||Scott Spray Chamber End Cap 1
15 [PEEK Mira Mist® Nebulizers 0.2 to 2.5 mL/min 1
N0775130 The MiraMist® fits regular spray chambers as a direct replacement for glass

concentric nebulizers. Its features include standard pressure (45 psi), low|
sample flow and enhanced parallel path design.

16 GemCone™ Nebulizers 1
GemCone™ Low-Flow Nebulizer

Low-Flow GemCone™ Nebulizers permit lower nebulizer gas flow rates,
usefull for spectral lines with high excitation energies and for providing a
more robust plasma. They require an end cap for use with Ryton Scott Spray

NO770358

Chambers.
17 N0680504||Scott Spray Chamber End Cap for GemCone™ Nebulizers 1
18 pergo Argon Humidifiers 1

The pergo improves performance of all concentric nebulizers for the routine
analysis of brines, fusion digests and other high-TDS samples. A high-
pressure membrane positioned inside a temperature-controlled water
reservoir perfuses water vapor into the ICP nebulizer gas stream. By
increasing humidity in the argon nebulizer gas, the pergo prevents salt]
deposits at the nebulizer tip, improving short and long-term signal stability.
pergo 2 dual Argon humidifier is for analyses dealing with

N§150427




) Sibw oY g8 olin Lol jLo 0590 Wl jtend Cond 9 i ¢ o (ol auaBlio

Clo g b oliws (5 yogiileS (g oliws ol Ol jugxi @ J g Coound
(U9 XRF olws g Jbgy yiogiilyS olKimws ICP ) Sl ous

%)

25 U5 slgdg oyl asugivSyd
GOLGOHAR IRON & STEEL DEVELOPMENT CO.

YY? 51VY axio

VFoF bty GFINYA 013145 0 ylacis

9, T g0 Cowgm -V

5 Sl

Item

Part
Number

Description

Qty

high concentrations of dissolved solids on instruments using auxiliary gas.
Includes gas line connector kit.
pergo argon high solids accessory with PFA-ST HF-resistant Nebulizer.

19

NO791183

[Alumina Injectors 2.0 mm i.d. (standard with Avio instrument)

[Alumina injectors are corrosion-resistant to all mineral acids including HF
and aqua regia. They are also used with less volatile organic solvents, e.g.,
xylene.

20

N0791181

[Alumina Injectors 1.2 mm i.d. (recommended for oils and lubricants)

M 09220410 ”O-Ring Removal Tool ||

—_

22

N0790610

Organics Kit

Includes:

3 Slot Quartz Torch, N0790249 (Qty: 2)

1.2 mm i.d. Alumina Injector N0791181 (Qty: 2)
Baffled Cyclonic Spray Chamber N0791352
GemCone™ [ow-Flow Nebulizer NO770358
Cyclonic Spray Chamber Adapter N0790141
[Nebulizer Spacer N0791438

23

N0810439

Optical Kit (includes Windows and O-Rings) Avio 500 and 550/560 Max
[Axial/Radial

24

N0830025

$25 Autosampler
The S20 series is a platform of high-performance, robust, chemically

resistant and agile autosamplers, designed specifically to improve sample
throughput and save on analysis time. In addition, it is compatible with
instrumentation across our spectroscopy platform, including ICP-MS, ICP-
OES, AA (Syngistix™), UV/Vis (UVWinLab), and Fluorescence
(SpectrumFL). The two autosamplers in this platform are fully integrated
with our software, ensuring seamless and reliable communication between
the various hardware components. We also offer hassle-free consumable kits
— from basic to more complex, curated kits — available for all your
application needs.

25

N0790436

Cyclonic/Concentric Adj. Injector O-Ring Kit
O-Ring Kit (Torch) — Sealing kit for torch connections

26

N0790441

O-Ring Kit for Cyclonic Injector

27

NO791507

Torch Igniter Contact — Provides spark to ignite plasma

28

N0790384

Scott Spray Chamber — HF-resistant chamber for stable acrosol production
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29 NO7T91352 Baffled Cyclonic Spray Chamber — H}gh—efﬁmency chamber with noise 1
reduction
30 1

N0790156|(Injector Adapter Kit — Scott — Mounting kit for injectors in Scott chambers

31 Injector Adapter Kit — Cyclonic — Adapter and seals for concentric spray 1
N0790141|[chambers

32 IN0810850(|Avio 500/550/560 Max Cyclonic Configuration Spares Kit 1

33 IN0810851[|Avio 500/550/560 Max Scott Configuration Preventive Maintenance Kit

34 NO790440 O-Ring Kit for Scott Injector (includes multiple O-ring sizes for sealing 1
components)
35 [Multi-Element Solution 1 (10 png/ml.: Be, Bi, Ce, Co, In, Mg, Ni, Pb, U in 1
N9300231 2% HNOS)
36 1IN9300232([Multi-Element Solution 2 (10 pg/ml.: Rare Earth Elements in 5% HNO3) 11
- 5 p i 50 .
37 N9300233 [Multi-Element Solution 3 (10 ng/mL: Ag, Al, As, Ba, etc. in 5% HNOs; Hg

in separate bottle)
38 |[N9300234(Multi-Element Solution 4 (10 pg/ml.: Au, Hf, Ir, Pd, Pt, Rh, Ru, Sb, Sn, Te 1

in 5% HCl/1% HNO:s)
39 |N9300235|[Multi-Element Solution 5 (10 ng/mlL: B, Ge, Mo, Nb, P, Re, S, Si, Ta, Ti, 1
W, Zr in HO/tr HF)
40 ||IN9306225||Universal Data Acquisition Kit (Set of 5 reference solutions covering full 1
periodic table range)
41 ) ) 1
N0774067|[HF-Resistant Internal Standard Kit
42 y . :
N0774068|[Non-HF-Resistant Internal Standard Kit
43 Compressor with Enclosure 1
220 V/50 Hz

Each completely oil-free compressor comes assembled on an internally and
externally coated air tank and includes a self-purging regenerative dryer with
aftercooler. The enclosure model can be ordered which will help silence the
compressor while still providing controls on the front for easy access.

NO0777606
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44 . ' .
N0777511||5.2 KVA True On-Line Power Conditioned UPS 50/60 Hz
45 . 1
NA  |[HP® Laserlet® Printer
46 1
NA  (IPC complete
47 1
NA  ([Chiller
43 L
N0776200|PolyClear coolant
49 . 1
NA  ||Argon gas andcylider and regulator
50 | 09908587 |[Pump Tubing black-black id 0.76 (Qty: 8) 1
51 |[09908585 [Pump Tubing re-red id 1.14 (Qty: 8) 1

52 |[N9306067 |Replacement Air Filter 5
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No.

Designation

Synchroncus Vertical Dual View [SVDV)

ICP-OES is an industry first in ICPOES

{also referred to as ICP-AES) analysis. With
unigue Dichroic Spectral Combiner (DSC)
technology, axial and radial views of the plasma
can be captured in a single measurement.
Combined with a vertical torch and high speed,
zero gas consumption VistaChip Il CCD detector,
the 5900 ICP-OES (also referred to as ICPAES)
runs even your toughest samples up to 55%
faster using 50% less argon. In addition to the
uncompromised performance of the 5900, next
generation. ICP Expert software included.

¥ Inert sample Intro Kit: Inert double pass spray
chamber, one neb inert concentric nebulizer,
Easy- fit torch, mounting bracket and PEF
transfer tube.

» Tube Pump Manifald PVC Gray W

% Tube Pump Manifold Blue Gray W

> Argon & Moisture Trap.

> H150-1500 Water Chiller

> Calibration Blank ICP-OES & Calibration
solution 5% HNO3 / 0.2% HF 500MI, Bottle ICPOES
500mL 5ppm and 500ppm ICP-OES;
500mL, contains 5mg/L

»  SPS 4 Auto sampler for ICP-OES Supplied with
0.8 mm ID PTFE sleeved probe, 2 standard
racks (for use with 11x16 mm OD tubes or
6x29 mm OD tubes), 16 mm ODx125 mm
height polypropylene tubes (2 bags of 125), 3 x
Bel-Art racks.

» Kit Sample intro.Cyclone + Seaspray AX
Includes single-pass, glass cyclonic
sparychamber, seaspray nebulizer,
sparychamber mounting bracket and FEP
transfer tube.
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N° Description Qty
1 Operating supplies kit for 5000 Series DV ICP-OES 1
2 Argon gas inlet filter Requires annual replacement 1
{customer-replaceable unit)
3 Replacement air filter element for 5800/5900 ICP OES 1
4 Pre-optics cone for the axial view pre-optic window 1
5 SPS 4 probe 0.8 mm id, green marker, inert, FEP "
sleeved, 1/pk (standard probe for ICP-OES)
Peristaltic pump tubing, PVC Solvaflex, 3 bridged,
6 gray/gray tabs tabs, 12 tubes/pk (standard tubing 2

for the rinse pump, for use with aqueous or low
volatile organic solvents)

OneNeb Series 2 inert concentric nebulizer; suitable
7 for most sample types including organic solvents, 1
HF acid digests, and high TDS samples

Sample inlet fitting for OneNeb Series 2 nebulizer;
8 includes capillary connector with captive sample 1
capillary tubing 0.5 mm id, 1/16 inch od, 750 mm long

9 PFA tubing, nebulizer gas supply, per m 5m
10 | Spray chamber, double pass glass cyclonic, standard for 5000 series 1
11 Inert spray chamber for HF digests with removable baffle 1
12 | Tubing, waste line from peristaltic pump tube, per m 10
13 Tubing, waste line from spill tray, per m 10
14 | Nebulizer capillary tubing, perm 0 10
15 | Peristaltic pump tubing, PVC, white/white, 12/pk 50
16 | Peristaltic pump tubing, PVC, blue/blue, 12/pk 50
Easy-fit torch, semi demountable, high solids, with 10
17 | 2.4 mmid injector, an extended outer tube with
slot, and replaceable inner/outer tube-set
18 | Replacement 2.4 mm id tapered quartz injector inner/outer tube-set 1

Easy-fit torch, inert, semi demountable for HF
digests, with 1.8 mm id ceramic injectar, an

extended outer tube with slot, and replaceable 1
inner/outer tube-set

19

20 | Replacement 2.4 mm id tapered guartz injector 1
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:Hitachi High Techay: PMI-MASTER Smart Jde Joligy AegiilgS 0wy 2 o
08iwd (b Wlaseduo (&N

olis (339 cdals(%) paskad 3Ulsd b Hitachi High Tech (S ) PMI Master SmartJas ul;li)gj»_g:db_{c&ua
( Fe Base ,Al Base) cpguiensdT ¢ a7 (5» digal 5o

ltem Designation
o8 g 17 kg
o8y sl 42%23%41
sy Sl Fagil 185-420 gge Jgb 68 03l bl b
JFECINRION 4 aSi2 g USB (slo wygs olyad 43 Touch screen ygisls
3 power Supply 35 09 5ol JolB 55 b ealinad ol oBis (Battery sus Sy 3 power Supply ds S
Battery b B 3 eolaiwl

WASLAB L SPARCFIRE 331 ¢

s Gl (5l 4l 33 (638 ST LT #1531 31 oleMbl 4 game (3 oS : GRADE DATA BASE 5381 ¢,3
BE Lo zmh 9 Calides (slo oyl tilewd woledbl olyan as - gl $und 5 glacd ol coledbl ol jas 4
Grade Data base with comprising more than 185,000 grades and 4,000,000 entries,
DIN/EN, ASTM, AlSI, IS, GOST, ...
UV Touch cogsm Jas Olbaz -2 5408 oo Fyr 8lhads 4 g Olaz 5 8803 Jas Olkaz- -1
rﬂL}A}TMJ\I nL{Lu;d.o:- 0 geaths (G 4J_95-4 S-S nJ_USL},.;;- C)‘? -3
» - 8.0m- Length, Spark only probe, with on- probe touch screen for data
display and instrument Control, including transportation box.

oy Ja olas

¥  With on- probe touch screen for data display and instrument Control.
» Wave range 170-200 nm - Elements Such as C, P, S, Sn, As and B in Steel,
» Compact Design (300X120X90 mm, Without handle)

» Argon purge for UV transparency

Probe UV } gy
(TOUCH

25l bl 3 Clsaw Slp ¢ ss B Jgbs 4 PROBE TOUCH-UV gy
oalaied 8l oty S35 2 Touchscreen amiie 3l eslaiul Spark @ plass! cub® L TOUCH UV gy
a5 3L s BT (slaelils JAS 5 diges LT aBan 53 SPARCFIRE 5 WASLAB il i1 a5 A8 5

gilal gl dlr o Jhalil 5 BT alanil )3l ggen (Sl 9 08ind 3 dazlya

il 2 25548 2 :TOUCH-UV g Gis &

5 Aegil 200 - 170 $la zos Jobo (63l I il g S0 o Siyl ababons SHIs B
AgT ygs ot (5,8 mylsil

........ 316,316L 304L, 304 ks (35 K (slaalgd paridl LI B

550 "l B "ygr ¢ 'S "E0S P ke "C S molie g8 il b

45 Base-Fe ol (gla aigai Calises SLYT 13 Touch-UV wogy slaslarwl L'N " Oiaas »
Duplex 3T kil
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Al, As, B, Bi, C, Ca, Co, Cr, Cu, Mg, Mn, Mo, N, Nb, Ni, P, Ph, S, Si, Sn, Ti, V ,W,
Zr ,Fe
» Calibration: Fe-Base
{Including "B"," N"," P"," §"," C" elements)
1. Fe-T- 100- Low alloy steel,
Fe- T- 150- Free Cutting Steel,
Fe- T- 200- Cast Iron,
Fe- T- 250- Cr Hard/ Ni Resist,
Fe- T- 300- Stainless Steel
Fe- T- 350- Stainless Steel+ N
Fe- T- 400-Tool Steel
Fe- T- 500- Mn Steel
9. Fe - T- 000- Orientation

ot T el S st 318 s 8 polis Base Al : pasieesll 4l gl
S

Aoyl b 0ol S | Ag, B, Be, Bi, Ca, Cd, Ce, Co, Cr, Cu, Fe, Ga, Hg, In, La, Li, Mg, Mn, Mo, Na, Ni,

Ph, Si, S¢, Sn, Sr, Ti, V, Zn, Zr, Al

1. Al D00-Global Spark

2T b Ogrenln )

02 i W iy

[ APPLICATION NOTE ] H lTACH I

PMI-MASTER SMART Inspire the Next

librat

Sub-programs & Calibration Range Fe Base
UVTouch Probe
Fe_T_100 Fe_T 150 Fe_T_200 Fe_T 250 Fe_T_300 Fe_T_305 Fe_T 400
Low alloy Free Cutting Steel Cast Steel  Cr-Hard & Ni Resist Stainless Steel  Stainless Steel +N  Tool Steel
Max Min Max Min Max Min Max Min Min Max Min Max

Al Aluminum v 15 0.002 1.5 0.002 15 0.002 0.1 0.0025 0.5 0.0025 6 0.0025 6 0.003 04 0.003 04
As Arsenic 0.015 0125 0.015 0.125 0.008 01
B Boron 0.001 0.025 0.001 0.025 0.001 01 0.001 0.018 0.001 0.018
Bi  Bismuth 0001 011 0001 0126
c Carbon 0.011 45 0.003 1.7 0.003 1.7 1 45 1 4 0.003 25 0.003 25 0.003 3 0.003 1.7
Ca Calcium 00005 0007

Co Cobalt 0.0015 12 00015 1 0.0015 1 00015 025 00015 2 0.0015 12 0.0015 12 0.0015 1" 0.0015 1
Cr  Chromium [OKF] 35 0.002 55 0.002 5.5 0.002 2 0.002 ) 0.002 35 0.002 35 0.002 a2 0.002 5
Cu Copper 0.001 9 0.001 12 0.001 12 0.001 27 0.001 9 0.001 6 0.001 ] 0.001 1 0.001 07

Mg Magnesium 00005 009
UTRTPS 00015 22 00015 25 00015 25 00015 13 00015 2 00015 20 OQOM5 15 00015 25 7 2
Mo ”“"';"E”“ 0002 10 0002 16 0003 16 0002 15 0002 35 00025 6 00025 6 00025 10 0005 2
N Nitrogen 04 12
Nb  Niobum [T 3 0002 1 0.002 1 0005 015 0002 3 0005 35 0005 35 0005 15 0005 15
[RN" 0004 52 0004 55 0004 55 0004 43 0004 30 005 55 00M5 55 0004 55 0004 4
P Phosphorus 0002 047 0002 047 0003 07 0003 04 0003 045 0003 015 0002 01 0003 04
BT 0008 035 0008 015 0008 035 0008 023 0.01 03 0015 03
S Sulfur 0002 01 0002 045 0002 02 0002 03 0002 04 0002 04 0002 01 0002 01
R 0005 6 0005 25 0005 25 0005 4 0005 6 0005 32 0005 32 0005 2 0005 25
sn Tin 0002 03 0003 03 0002 02 0002 025 0002 025 0003 03

Ti  Titanium VKT 15 0.0005 06 0.0005 06 0.0005 02 0.0005 04 0.0005 15 0.0005 15 0.0005 03 0.0005 1
vV Vanadium K] 10 0.001 1 0.001 1 0.001 07 0.001 08 0.001 1 0.001 1 0.001 10 0.001 1
W Tungsten EECGEGE} 2 0.035 25 0.035 25 0.03 35 0.03 35 0.015 2

Zr  Zirconium 00015 05 0.0015 05 00015 005 00015 04 0.0015 04
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[ APPLICATION NOTE ] H ITAC H I

PMI-MASTER SMART Inspire the Next

Sub-programs & Calibration Range Fe Base
Spark Probe

Fe_000 Fe_100 Fe_200 Fe_250 Fe_300 Fe_400 Fe_500
Orientation Low alloy Cast Steel CrHard & NiResist  Stainless Steel + N Tool Steel Mn Steel

Max Min Max Min Max Mini Max Max
Alurminum

hremium

Magnesium

Manganese

Niobium
Nicke!

Lead

Tianium
anadium
Tungsten

Zirconium

[ APPLICATION NOTE ] H lTACH I
PMI-MASTER SMART Inspire the Next

Sub-programs & Calibration Range Al Base

Spark Probe

Siiver
Boron
Beryllium
Bismuth
Calcium
Cadmium
Cerium
Cobait
Chromium

Silicon
Tin
Strontium
Titanium
Vanadium
Zinc
Zirconium
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PMI-MASTER SMART Inspire the Next

Measurements on hot surfaces

INTRODUCTION

The PMI-MASTER Smart provides a breakthrough for OES metal analysis in
hard to reach places. It is the consequent next development step of Hitachi’s
market-leading mobile OES metal analyser portfolio, incorparating the know-
how aof the PMI-MASTER series and concept of the ARC-MET analysers. As
a result, the PMI-MASTER Smart is the only true portable optical emission
spectrometer available.
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it is a rugged optical emission spectrometer for the precise analysis of key elements, rapid material
verification, PMI and sorting of different metals. The PMI-MASTER Smait offers high analytical
performance, unparalleled portability, striking convenience and ease of use.

- . 3

0

Convenient, reliable, flexible on-site metal analysis for inspections, quality control and
safety procedures in:

Yy

_ Plant engineering & constructions.

| Inspections & PMI.

| Petrochemical & chemical.

L 9590 0l

L..w.’b

_ Mechanical engineering.

e .u
.4«!1 &l | Metal recycling.
u“ b= | Power plants.
\ | Aviation & automotive.
.AMJ . | Police, fire brigades, armed forces.
K. i
he) .
.
3 & =
=
e . Ry ]
9 - &
. b
~ ¢ >




@
5 US slgdg

LSyl

] Aseiugs

GOLGOHAR IRON & STEEL DEVELOPMENT CO.

9355 0 g0 Camgms -V

5J.D’ ‘wU' s\.ooél.’».o

giilgS o oliws Jolds &l s

- ..9 : .

0

Yy

L 9590 0l

B

Lol

olws «(5

(JGgy XRF ows 9 MU

=

) sibw o¥ed o

Jsf

giilgS oliws ICP )Wl o

g0

.

00.:..0

9 1=

:é‘é)|)§ o)

+FINYA

3

b‘..w.gl.'i

\FoF o

Ao

YYS 5A

B B
PMI-MASTER SMART

Measurements on hot surfaces

BACKGROUND

This application note describes the analysis on hot surfaces of carbon and
low alloy steels with the PMI-MASTER Smart.

Special focus is on the performance of the element Siin relation to the directive AP RP 939-C.

The data presented in this applicatiocn note demenstrates that the PMI-MASTER Smart provides
repeatable and accurate results within seconds on hot {max. 300°C) steel surfaces.

The API RP 939-C is a guideline to aveid fatal accidents caused by Sulfidaticn Ceorresion on
pipe installations made from low Silicon Carbon Steels. At temperature levels of approx. 400°C
{600°F) carben steel with a Si concentration of less than 0.1% (1.000 ppm) cerrodes rather fast
and with the loss of material the wall thickness of those pipe installations is significantly reduced.
This process is not limited to small spots, it happens all over the inner surface and lead to a fatal
aollapse of the total pipe construction when the mechanical tensicns get too high.

In order to avoid this dangercus scenario AP RP 939-C recommends a monitoring of risky

pipe sections where the composition of the steel is not known. With the PMI-MASTER Smart

itis possible to determine the Si-level (and all other elements incl. C) and proof that the correct
material was used. Those measuraments can be conducted in-situ, meaning that the pipeline is in
operation at high temperature.

HITACHI
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PMI-MASTER SMART

Measurements on hot surfaces

SAMPLE PREPARATION & MEASUREMENT

It is necessary to grind, lathe ar mill the specimens in case the measurements
are conducted with spark excitation in argon. All coatings (e.g. paint) have to
be carefully removed from the surface. Although a set of adapters allow the
measurement on irregular surfaces the results presented in this application
note can only be obtained on flat surfaces. The rubber seal adapter are not
designed for the use on hot surfaces!

it is not possible to avoid the creation of an oxide layer because of the high reactivity of the

hot surface with the ambient air. A trial to grind immediately bafore measurement shows no
improvement. For this reascn it is necessary to repeat the measurement at the same position until
stable readings are cbtained.

The “wire-mode” in the instrument’s software allows the collection of multiple consecutive
measurements (reccmmended minimum cf 5). Usually the concentration reading stabilizes clcse
1o the expected value after 2 burns. Therefore the average of the last 3 burns are used in this

application ncte.

Because of the hot surface the time for the contact between prcbe and sample is rather limited
and therefore the measuring time cannot exceed a certain period of time {depending on the
surface temperature and the dissipation of the heat at the spark stand, usually < 30 s). Between
measurements the probe needs to cool down in order to avoid damages.

At temperatures above 300°C it was not possible to get useful and stable results. A possible
explanation is the increasing formation of the oxide layer which cannot be eliminated during the
burn cycles. Because of the massive heat the measurement time cannot be extended.

Trials with measurements with the arc excitation in air failed on hot surfaces. The influence of the
temperature on the concentration values is strong and unpredictable. It doesn't allow the reliable
determination of the Silicon content in the requested range {~ 0.1%).

HITACHI
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Measurements on hot surfaces

HITACHI
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SAMPLE LP3; 250°C SPARK MODE

1 98.03

2 98.04
3 98.05

0.659
0.639
0.631
0.643
Bt

0.191
0.19
0.186
0.189
0.21

0.741
0.749
0.751
0.747
0.704

0.311
0.314
0.315
0.313
03

0.0036
0.0039
0.004

0.0038

0.0186
0.0211
0.0223
0.0207
0.0344

0.0347
0.0341

0.0344
0.0344
0.032

0.0059
0.0045
0.0041

0.0049
0.0067

0.0211
0.0217
0.0213
0.0214
0.0241

0.0025
0.002

0.0021
0.0022

SAMPLE LP3; 300°C SPARK MODE

< 0,001
< 0,001
< 0,001
< 0,001
0.0019

< 0,001
< 0,001
< 0,001
< 0,001

< 0,04
< 0,04
< 0,04
< 0,04

<0014
<0015
<0015
<0,015

0.0018
0.0012
C.001

0.0014
0.0016

<0,002
=0,002
<0,002
=0,002

1 97.82
2 97.97
3 98.01

0.745
0.657
0.623
0.675
0.7

0.224
0.201
0.2
0.208
0.21

0.813
0.771
0.766
0.784
0.704

0.315
0.3186
0317
0.316
03

0.0039
0.0074
0.0078
0.0064

0.0178
0.0214
0.022

0.0204
0.0344

0.0412
0.0375
0.0392
0.0393
0.032

0.006

0.0076
0.0057
0.0064
0.0067

0.0202
0.0234
0.0228
0.0221
0.0241

0.0045
0.0034
0.0039
0.004

SAMPLE LP3; 400°C SPARK MODE

<0,001
<0,001
<0,001
<0,001
0.0019

<0,001
=0,001
<0,001
<0,001

0.04
0.04
0.04
0.04

<0014
<0015
<0015
<0,015

0.0058
0.0015
0.0012
0.0028
0.0016

<0,002
=0,002
0,002
<0,002

1 87.63
2 BR7
3 88.03

Values in mass %

>1,70
>1,70
=170
=1,70
0.7

1.91
1.78
1.82
1.84
0.21

>2.50
=250
=250
=250
0.704

1.22
1.28
1.16
1.21
03

0,003
<0,003
0,003
<0,003

0.406
0.4
0.381
0.396
0.032

0.0023
0.0104
0.002

0.0049
0.0067

0.0686
0.0675
0.0499
0.0687
0.0241

0.0038
0.002

0.0029
0.0029

0.0498
0.0474
0.0411
0.0461
0.0018

0.0402
0.0377
0.0385
0.0388

>2.50
>2,50
=250
=250

0.2201
0.2538
0.25673
0.2437

<0,0100
<0,0100
<0,0100
<0,0100
0.0016

0.039

0.0387
0.0307
0.0361
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Measurements on hot surfaces

SAMPLE LP1; 250°C SPARK MODE

HITACHI

Inspire the Next

1 98,62

2 98,62
3 98,62

0,303
0,301
0,299
0,301
0,374

0.0719
0,0701
0,0720
0,0713
0,0741

0,630

0,624
0,624
0,626
0,580

0,344
0341
0,340
0,342
0,330

0,0095
0,0123
0,0136
0,0118
0,0020

0,0253
0,0322
0,0339
0,0305
0,0327

0,0020
0,0020
0,0020
0,0020
0,0021

0,0047
0,0033
0,0029
0,0036
0,0057

0.0134
0,0125
0.0129
0,0129
0.0167

0,0048
0,0040
0,0065
0,0048

SAMPLE LP1; 300°C SPARK MODE

<0,001
<0,001
<0,001
<0,001

<0,001
<0,001
<0,001
<0,001

<0.04
<0.04
<0,04
<0,04

<0014
<0015
<0015
<0,015

<0,001
<0,001
<0,001
<0,001

<0,002
=0,002
<0,002
=0,002

1 97,056
2 98,61
3 98,65

0,349
0,318
0,295
0,320
0,374

0.0634
0.0640
0,0605
0,0626
0,0741

0,632
0,645
0,626
0,634
0,580

0,325
0,333
0,330
0,330
0,330

0,0030
0.0101
0,0104
0,0078
0,0020

0.,0310
0.0187
0,0231
0,0243
0,0327

0.0145
0,0020
0,0020
0,0062
0,0021

0.0020

0,0061
0,0054
0,0045
0,0057

0.,0078
0,0089
0.0105
0,001

0.0167

0,0072
0,0072
0,0059
06,0068

SAMPLE LP1; 400°C SPARK MODE

<0,001
<0,001
<0,001
<0,001

00077
0.0010
0,001
0,0032

01811
<0.04
<0.04
0,1511

0,0490
<0015
<0015
0,0490

0,0064
<0,001
00013
0,0039

0,0020
0,0020
0,0020
0,0020

1 88,00
2 88,03
3 98,62

Values in mass %

>1,70
>1,70
=170
»1,70
0,374

1,65
1.73
1.67
1,68
0,0741

>2.50
=250
=250
=250
0,580

1,37
1,29
1.32
1,33
0,330

0,0042
<0,003
0,003
0,0042
0,0020

1,62
1.43
1.41
1,45
0,0327

0,317
0,371
0,389
0,358
0,0021

0,0043
0,0027
0,0038
0,0036
0,0057

0,0423
0,0387
0.0417
0,0409
0.0167

06,0061
0,007
0,0049
0,0046

0,0689
0,0815
0,0e08
06,0604

0,0376
0,0351
0,0385
0,0371

>2.50
>2,50
=250
=250

6,189
0,198
0,193
0,193

>0,0100
=0,0100
=0,0100
=0,0100

00316
00376
0,03562
0,0351
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PMI-MASTER SMART

Measurements on hot surfaces

EQUIPMENT

For our testing we used low-alloy lollypop samples, analysed under regular
temperature canditions to get a reference analyses. The samples have been
heated up in a labeoratory high temperature oven, type Nabertherm B170. The
temperature was checked with an IR thermometer, type Fluke 568IR in order
to measure the temperature at the same moment we analyse.

We also recommend tc change the standard burn parameters and execute the measurement on
the same high energy level as during preburn in order to reduce effects caused by the oxide layer.

HITACHI

Inspire the Next

Oxide layer

Burnspot Spark Burnspot Arc
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PMI-MASTER SMART

Measurements on hot surfaces

PERFORMANCE DATA DISCLAIMER

Calibration ranges can be extended with customer’s samples. Values
obtained for certified reference samples only! Samples must be flat
grinded or milled!

18R — standard ervor of fit {calibration curve).
1S (80) - standard deviation of 10 measurements.
RSD — relative standard deviation.

The published values are averaged data from very different type of material and should be
regarded as “typical” values.

@Hitachi High-Tech Analytical Science

@ Hitachi High-Tech Analytical Science, 2017 ghts reserved.

HITACHI
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Description

XRF Analyzer

Thermo Fisher Scientific Niton XL5 Plus

Technical specifications

X-ray Tube: Ag anode (6-50kV, 500uA max, SW max)
Filter: Six (6) position filter wheel for enhanced spectral range coverage

X-ray S . . . e
b Current: Dynamically adjustable current for optimal sensitivity for every

analysis

High count rate, high resolution, extra large area silicon drift detector
Detector (1pm graphene window)
Detector ProGuard protection included

Operating Environment

Temperature: 0°C to 50°C (external fan recommended when ambient
temperature is greater than 33°C)

Humidity: 10% to 90% relative humidity non-condensing

Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Se, Zr, Nb, Mo, Pd, Ag, Cd, Sn, Sh, Hf, Ta,
W, Re, Au, Pb, Bi, Mg, Al, Sim P, S, Ru

Default alloy libraries based on SAE, AISI, ASTM, AA, DIN, GB standards
Users may create, clone and edit libraries

IP Rating P54 (splash and dust proof)

External Fan

Alloy analysis

Libraries

Data Transfer WiFi, USB-c

Standard: 8mm collimation
Optional: 3mm small-spot collimation

Spot Size

Analytical Range Mg-U (ultra low light element detection), Na (spectrum based detection)

General Metals, Mining, Soils,Steel Alloy, Coatings, Spectral Fingerprint,
TestAll™

Built-in standardization and health check verifies system integrity and
operating conditions

Calibration Modes

System Check

Locking shielded carrying case

Two (2) lithium-ion battery packs

One (1) 110/220 VAC battery charger/ AC adaptor
Check samples

Safety lanyard

PC connection cable (USB)

Thermo Scientific™ portable test stand
Accessories Thermo Scientific™ mini test stand

(optional) Thermo Scientific™ backscatter shield

Thermo Scientific™ hotwork stand off

Standard Accessories
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Thermo Scientific™ soil guard
Thermo Scientific™ belt holster
Thermo ScientificTM Weld Mask
Bluetooth printer

Display

Tilting, color, resistive touchscreen display

Power

12V lithium-ion battery, or 12V DC, 3A, 3.6W power supply
Hot swap functionality keeps analyzer powered during battery replacements

Macro Camera

Integrated CCD macro camera for capturing overview images of parts and
tagging measurement locations

Micro Camera

Integrated CCD micro camera for locating and recording measurement
positions

Global Positioning System

Internal GPS and optional external GPS (via Bluetooth) GPS data included with
sample information

Bluetooth Supports print functionality, external GPS connectivity and barcode reader
512 MB internal system memory / 16 GB industrial grade storage

Memory / Data Storage Stores approximately 130,000 readings with spectra (fewer if macro and micro
images are saved)
Touchscreen keyboard

Data Entry User customizable data entry

Optional wireless remote barcode reader

Operating System

Linux

Support Software

NitonConnect PC software

Security Password-protected user security

Laneugecs English, Chinese, Spanish, Portuguese, Russian, Japanese, German, Korean,
guag French, Turkish, [talian

Compliance Compliance CE, RoHS, FCC, Industry Canada, Safety to IEC 61010-1:2010

Licensing / Registration

Varies by region. Contact your local distributor.
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thermoscientific

PRODUCT SPECIFICATIONS

Thermo Scientific Niton XL5 Plus XBF Analyzer

Small size, big power

Fast, accurate, versatile XRF analysis

When versatility, low limits of detaction {L ODs) and high
sample throughput are critical, industrial businesses rely

on the Thermo Scientific™ Niton™ X5 Plus handheld XRF
analyzer. Providing customers with solutions designed to
meet their most demanding applications, the Niton XL5 Plus
maximizes performance and productivity.

Applications
e Verification of metals and alloys in manufacturing operations
e Non-destructive fleld inspections for positive
material identification
* Point-and-shoot sorting at scrap recycling operations
s Measuremsnt of single or multi-laysr coat weight and
coating thickness in surface treatment control
» Precious metal assay of bullion and jewelry
* Real-time geochemical analysis for mining exploration
» On-site heavy metal screening of polluted soils
s Screening for hazardous substances in consumer goods
s Custom applications on demand

Analytical performance

Designed to return lab quality results, the Niton XL5 Plus’ low
limits of detection allow operators to scan a broad range of
materials for diverse applications. dentify pure metals and
alloys, obtain geochemical data, scresn for heavy mstals or
determine plating and coating thicknsss. From metals to mining,
and sverything in betwesn, the Niton XLS Plus is ready to work.

Rapid results

Powsred by a SW x-ray tube, the Niton XL5 Plus generates
fast and accurats results. An upgraded graphene window
ensures optimum sensitivity for sach measurement - even
light slements. Results are displayed in real tims, enabling
you to make faster decisions. And with a standard system
health check designed to verify opserating paramsters, your
device will opsrate smoothly.

Size and weight

Maks light work of heavy industrial tasks utilizing the

Niton XL5 Plus. Weighing an industry leading 2.8 pounds
1.3 kilograms), the Niton XL& Plus is the lightest handheld
XRF analyzer available for elemental determination and alloy
identification. It's small footprint and featherweight design
reduce operator fatigue while increasing productivity.

Design
Tight spots are no match for the Niton XL5 Plus. Discover
expanded fisld uss with improved compact geomstry and

The Niton XL5 Plus in use, analyzing a tight weld in an oif refinery.

ergonomics. Reaching tight welds, corners and joints, are no
longer defined as awkward test spots for the Niton XL5 Plus.
Standard Detector ProGuard protection also reduces risk
when measuring sharp items.

Functionality

Vivid new icons and an application interface ease navigation
and configuration. Utilize swipe and touchscreen functionality,
even with a gloved hand. Optional directional keys provide
added usability. A hot swap battery keeps you up and running
when it’s time to replace a low battery. Micro and macro
cameras enable precise sample positioning and collect
images for better record keeping. Finally, WiFi accessibility
automatically transmits data from your device to PC.

ThermoFisher
SCIENTIFIC
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Product Specifications

Weight
Dimensions

X-Ray Source

Detector
Spot Size

Analytical Range

Calibration Mocles
Libraries

System Check
IF Rating

Operating Envionment

Display

Power

Macro Camera
Micro Camera

Global Positioning System

Bluetooth

Memory / Data Storage

Data Entry

Data Transfer
Operating System
Support Software
Security
Languages

Standard Accessories

Optional Accessories

Compliance

Licensing / Registration

2.8 lbs with battery (1.3 kg
0,54 x 819 x 2.67 in (242.56 x 208,17 x 67.80 mm)

A-Ray Tube: Ag anocde (6-50kV, 0-500uA, 5W max)

Filter: Six (8) position filter whee! for enhanced spectral range coverage

Current: Dynamically adjustable current for optimal sensitivity on every analysis

High count rate, high resolution, extra large area silicon drift detector (1pm graphene window)

Detector ProGuard protection included

Standard: 8mm collimation

Optional: 3mm small-spot collmation

Mg-U (ultra low light element detection), Na (spectrum based detection)

General Metals, Precious Metals, Coatings, Mining, Solls, Electronic Alloys, Plastics, Industrial Lead in Paint,
Spectral Fingerprint, TestAl™

Default alloy libraries based on SAE, AlSI, ASTM, AA DIN, GB standards

Users may create, clone and edit libraries

Built-in standardization and health check verifies system integrity and operating conditions

F54 (splash and dust proof)

Temperature: 0°C to 50°C (external fan recommended when ambient temperature is greater than 33°C)
Hurnidity: 10% to 80% relative humidity non-condensing

Tilting, color, resistive touchscreen display

12V lithium-ion battery, or 12V DG, A, 3.6W power supply

Hot swap functionality keeps analyzer powered during battery replacements

Integrated CCD macro camera for capturing overview images of parts and tagging measurement locations
Integrated CCD micro camera for locating and recording measurement positions

Internal GPS and optional external GRS (via Bluetooth)
GPS data included with sample imformation

Supparts print functionality, extermal GFS connectivity and barcode reader

512 MB internal system memory / 16 GB industrial grade storage

Stores approximately 130,000 readings with spectra ifewer it macro and micro images are saved)
Touchscreen keyboard

User customizable data entry

Optional wireless remote barcode reader

WiFi, USB-c

Linux

NitonCeonnect PC software

Password-protected user security

English, Chinese, Spanish, Portuguese, Russian, Japanese, German, Korean, French, Turkish, Italian

Locking shielded carrying case

Two (2] lithium-ion battery packs

One (1) 1107220 VAG battery charger/ AC adaptor
Check samples

Safety lanyard

P connection cable (JSB)

Thermo Scientific™ portable test stand

Thermo Scientific™ mini test stand

Thermo Scientific™ backscatter shield

Thermao Scientific™ hotwork stand off

Thermo Scientific™ seil guard

Thermo Scientific™ belt holster

Bluetooth printer

Compliance CE, RoHS, FCC, Industry Canada, Safety to IEC 61010-1:2010

Varies by region. Contact your local distributor.

1. The Therme Scientific™ Niten™ X L5 Plus handheld XRF analyzer weighs 2,816 [1.3 kq). The Miten XL Plus i the smallest and lightest handheld XRF anahyzer ke raqing x ray tube kechnolagy.

Learn more at thermofisher.com/NitonXL5Plus

Asia Pacific

@ 2020 Therma Fishar Scientme Ine. Allnghts reserved. ANl trademarks ans the propety of

Thermo Fisher Scientific and ts subsidianes unless otherwise specied. 0920
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