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No. Designation
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 sol/insol 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 Iron (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 Iron (OE-8860-CAL-FE-NO)
24 Calibration of Ni Resist (OE-8860-CAL-FE-PO)
25 Global Iron Calibration (OE-8860-CAL-FE-Z0)
26 Calibration of Nitrogen VUV in Global 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-AO OE-8860-CAL-FE-GO | OE-8860-CAL-FE-HO
Element Low Alloy Steel Free Cutting Steel Cr Steel

Fe 90-99.99 93-99.3 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 0.1-6.3

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
Sb 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
\Y% 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-JO 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 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

& 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
Pb 0.0005-0.004

S 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
Sn 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
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OE-8860-CAL-FE-J2
Element N, 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

S 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

v 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 N, VUV in Cast & Nodular Iron & Ni Hard
N 0.004-0.013

Fe Calibrations

OE-8860-CAL-FE-PO OE-8860-CAL-FE-Z0
Element Ni Resist Global 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 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 0.09-0.4 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
Sb 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
\ 0.005-0.35 0.002-10
w 0.01-24.5
Zn 0.001-0.04
Zr 0.004-0.25
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Fe Calibrations

OE-8860-CAL-FE-Z2
Element N, VUV in Global Iron
N 0.005-0.9
OE-8860-CAL-FE-Z3
Element 0, in Global Iron
0 0.01-0.1

ol&ws )—o.a.»)‘ Silalad (u

N° P/N Description | QTY
1 A042266 Radial fan, cabinet 1
2 S$705403 Kit U —iSpark argon and dust filters 1
3 $704807 IMC board 1
4 S$704195 PMT acquisition board, 16 channels 1
5 A042998 Optical fiber 1
6 S704817 Attenuator board, 16 channels 1
7 §705299 Flat cable for attenuator boards 1
8 AA26820 Bridge 1/10P i
9 $704859 PMT socket with cable 1
10 A043819 Power cord 230 VAC 1
11 $501204 Source door filter 1
12 A042827 Power supply 230VAC/250VDC,600W 1
13 S704726 Intellisource Power board 1
14 §704231 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 $705401 Kit S — iSpark fuses and switch breakers 1
19 $705634 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 A037399 Grease molecular pump (syringe) 1
24 5704835 Vacuum pump control board 1
25 $500290 Transformer 160/230 VAC - 600 VA 1
26 $705396 Vacuum ball valve 1
27 A027620 Thermostat 60°C 1
28 A036774 Power resistor, 22 Ohms 1
29 A035135 Fan, 24VDC, 5W, 170M3/H, oven 1
30 $704829 HVPS, regulation and vacuum board 1
31 $701655 Spectrometer temperature sensor board 1
32 A043178 Cooling fan 1
33 A042120 Safety switch sensor 1
34 A042121 Safety switch magnet actuator 1
35 §$704859 PMT socket with cable d
36 5705340 Kit F —iSpark shutter optical channel 1
37 5702822 Lens holder with lens, VUV 1
38 §705338 Kit D — iSpark instrument o-rings 1
39 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 $427134 Set of 50pc of pin electrodes 1
43 S422255 Electrode brush, molybdenum, black 1
44 A043191 O-ring D5x4 for electrode 1
45 §501221 Analysis table D15 1
46 A043365 Valve 2/2-way 1
47 S427134 Set of 50pc of pin electrodes
48 S$422255 Electrode brush, molybdenum, black
49 S$501221 Analysis table D15
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No. | Art. N° and Designation
OES Spectrometer
1 | OE-8860 ARL 8860 Metals Analyzer + Computer (Standard)
ARL iSpark matrix
2 OE-8860-MAT-FE Fe Matrix
3 | OE-8860-MAT-AL-PURE Al Matrix for Pure Material
4 | OE-8860-MAT-AL-ALLOY Al Matrix for Alloyed Material
OXSAS Software
5 | OE-ISPARK-OXSAS OXSAS OES Analytical Software
6 | OE-8860-IR-FE-AO Standard Inclusion Analysis with Inclusions Report in low alloy steel
7 OE-88-CNO CNO Option
Spectrometer
8 | OE-8860-LINE Analytical Channels
9 | OE-8860-N Nitrogen Channel
10 | OE-8860-0 Oxygen Channel
Fe Calibrations
11 | OE-8860-CAL-FE-AO Calibration of Low Alloy Steel
12 | OE-8860-CAL-FE-A4 Calibration of CNO in Low Alloy Steel
13 | OE-8860-CAL-FE-AS1 Calibration of Al sol/insol 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/insol in LAS with PIM Method
16 | OE-8860-CAL-FE-AS4 Calibration of Ti sol/insol in LAS with PIM Method
17 | OE-8860-CAL-FE-GO Calibration of Free Cutting Steel
18 | OE-8860-CAL-FE-HO Calibration of Cr Steel
19 | OE-8860-CAL-FE-JO Calibration of Cr-Ni Steel
20 | OE-8860-CAL-FE-J2 Calibration of Nitrogen VUV in Cr-Nj Steel
21 | OE-8860-CAL-FE-KO Calibration of Mn Steel
22 | OE-8860-CAL-FE-LO Calibration of Tool & High-Speed Steel
23 | OE-8860-CAL-FE-MO Calibration of Ni-hard, Cast Iron, Nodular Iron
24 | OE-8860-CAL-FE-M2 Calibration of Nitrogen VUV in Ni-hard, Cast Iron, Nodular Iron
25 | OE-8860-CAL-FE-NO Calibration 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 VUV in Global Iron
29 | OE-8860-CAL-FE-Z3 Calibration of Oxygen in Global Iron
Al Calibrations
30 | OE-8860-CAL-AL-AO 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-8860-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)
No. | Art. N° Designation
1 | OE-8860 ARL 8860 Metals Analyzer + Computer (Standard)

ARL 8860 Metals Analyzer (OE-8860)

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

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

with the following minimum specifications:

e Intel Core™ 2 Duo Processor E7400, 4 GB Memory;
e 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 keyboard and mouse;

e 2 x PClfull height + 1 x PCle + 1 x PCI
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1 x SVGA and 1 x Display Port

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 also available for
keyboard and mouse

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

Note: Thermo Fisher Scientific reserves the right to substitute the
latest 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 validation test made in
the factory

Necessary SUS for the ordered calibrations

One analytical table

One electrode, 5 brushes, 1 insulator, 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
Quality assurance report including validation test made in
the factory

Necessary SUS for the ordered calibrations

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
Quality assurance report including validation test made in
the factory

Necessary SUS for the ordered calibrations

One analytical table
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e One electrode, 5 brushes, 1 insulator, 1 set of O-rings, 1
gauge
S | 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 using 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. Control 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




éY9.9 oliwlo)i )LJ S0 U‘)*Q-"-’ o § ‘J-oa ‘u.a..ob aadlo ooy
(ACP) 05w (5 yingiiileS sl oliiws Jolis &l jugezxi 1 J gl Coomnd ) (55w o
B 1458 slgdgcsaiasugineiSyid
(‘Js| 4."5).0 )')x') (&U’Bﬁ' ):“09;“‘95 O‘S" ") GOLGOHAR IRON & STEEL DEVELOPMENT CO.
. ; . . 905 T 090 Comgny -V
YY) 51V axio 1 25 JRACIWY GENYYFE 31,048 0 Lo ’ :;u -

and operational rights, database maintenance tools;

e Full IntelliSource support with graphical Spark Shape editor;

e 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 operating
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 Software user and configuration documentation is
available in the form of an integrated, contextual Help
file. Standard language delivery is English.

- The instrument computer must be dedicated to
running the OXSAS software application and any
afferent 3rd party software 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 Scientific (Ecublens) SARL: refer to
PC-Take-Out option.

6 | OE-8860-IR-FE-AO 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:
o All the necessary Spark-DAT algorithms are included;
e An analytical program allowing stand-alone qualitative
inclusion analysis is included;
e An analytical program allowing combined qualitative
inclusion analysis and analysis in concentration 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

Option for ultra-low determination of elements Cin steels.

Includes:
e Improved analysis stands minimizing contamination forms;
e 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;

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

Note: Maximum number of channels = 80
9 | OE-8860-N Nitrogen Channel
For analysis in Fe base, Includes:
e Nitrogen line assembly;
e Special spectrometer optics;
e High purity vacuum system;
e Argon gas purifier
10 | OE-8860-0 Oxygen Channel
For analysis in Fe base, Includes:
e 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-AQ 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/insol 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/insol in LAS with PIM Method
16 | OE-8860-CAL-FE-AS4 Calibration of Ti sol/insol in LAS with PIM Method
17 | OE-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-KO 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 VUV in Ni-hard, Cast Iron, Nodular Iron
Refer to Calibrations Table
25 | OE-8860-CAL-FE-NO Calibration of High Alloy Cast Iron
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-AO

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-8860-CAL-AL-GO

Calibration of Al-Si

Refer to Calibrations Table

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 purifier 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 93-99.3 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

€ 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 0.1-6.3

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
Sb 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
V 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| CNOin Low Alloy Steel
C 0.0004-0.15
N 0.0009-0.045
0 0.006-0.1
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Fe Calibrations

OE-8860-CAL-FE-JO 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 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

& 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
Pb 0.0005-0.004

S 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
Sn 0.002-0.12 0.01-0.06

Ta 0.008-0.12

Te

Ti 0.002-2.2

\Y 0.01-1 0.01-0.35 0.4-4
" 0.01-4.5 1.8-24.5
Zn

Zr

OE-8860-CAL-FE-J2
Element N2 VUV in Cr-Ni Steel
N 0.002-1
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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 1.4-45 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

S 0.001-0.22 0.007-0.1
Sb 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

vV 0.002-0.7

W 0.003-0.2

Zn 0.001-0.03

Zr 0.0005-0.05

OE-8860-CAL-FE-M2
Element N2 VUV in Cast & Nodular Iron & Ni Hard
N 0.004-0.013
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Fe Calibrations

OE-8860-CAL-FE-PO OE-8860-CAL-FE-Z0
Element Ni Resist Global 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 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 0.09-0.4 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
Sb 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
\ 0.005-0.35 0.002-10
W 0.01-245
Zn 0.001-0.04
Zr 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 0z in Global Iron

0 0.01-0.1
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Al Calibrations

OE-8860-CAL-AL-AQ0 | OE-8860-CAL-AL-BO | OE-8860-CAL-AL-CO
Element Low Alloy Al Pure Al Ultra-Pure Al
Al 93-99.99 99-99.99 99.7-99.99
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
\ 0.0002-0.045 0.0001-0.05 0.00006-0.002
Zn 0.0008-0.22 0.0004-0.055 0.0002-0.006
Zr 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-JO

Element Al/Si Al/Si/Cu Al/Cu
Al 72-97.5 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 0.5-5 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

Si 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

\Y 0.0008-0.13
Zn 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-ZO
Element Al/Zn Al/Mg Global Al

Al 85-99 88-98 72-99.5
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
Ti 0.001-0.2 0.002-0.15 0.0003-0.25
Tl

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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: Agilent 5900 SVDV ICP-OES Jas ICP oSz i3 7,5

P LGN 6..5 Slasuin (Wl

No.

Designation

Synchronous Vertical Dual View (SVDV)

ICP-OES is an industry first in ICPOES

(also referred to as ICP-AES) analysis. With
unique 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 Manifold 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 500Ml, 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.

v Vv
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N° Description Qty
1 Operating supplies kit for 5000 Series DV ICP-OES 1
) 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 1
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 )
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, per m 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
19 digests, with 1.8 mm id ceramic injector, an
extended outer tube with slot, and replaceable 1
inner/outer tube-set
20 Replacement 2.4 mm id tapered quartz injector 1
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Technical Document for Avio 560 Max ICP Optical Emission Spectrometers

Ttem

Part
Number

Description

Qty

N0810003

Avio 560 Max ICP-OES

The Avio 560 Max are compact, fully simultaneous ICP-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
ICP 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 your 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.

Key Benefits

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

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

e PlasmaShcar™ system offers maintenance-free, argon-free
interference removal

e Universal Data Acquisition in Syngistix software, only
available on the Avio 550/560 Max, enables simultancous
acquisition of all available wavelengths, with virtually no
time or storage penalty
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Nuiibek Description
e Vertical plasma torch design provides 100%  matrix
tolerance, minimizing sample preparation time
e 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
e Advanced optical system with free-form and off-axis coated
optics brings improved precision, accuracy and speed
e Color PlasmaCam™ provides continuous viewing of the
plasma, simplifying method development and enabling
remote diagnostic capabilities
o 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 N0790131 1-Slot Quartz Torch — Durable quartz torch for standard aqueous 5
samples
3 NO790249 3-SIO§ Quar_tz Torch — Designed for organic solvents, offers broader 1
chemical resistance
4 |N0790437|0-Ring Kit for Adjustable Torch 1
5 N0790440”0-Rjng Kit for Scott Injector 1
6 N0810128 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
N0810861 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.
9 NO777055 Retaining Ring for Outer Tube 1
10 NO777715HO-Ring Kit for D-Torch 1
11 Quick Change Torch Module - Scott Spray Chamber/Cross-Flow 1

NO0810606

Nebulizer
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Item

Part
Number

Description

Qty

Includes: GemTip Cross-Flow  Nebulizer (N0780546), 1-Slot
Quartz Torch (N0790131), 2.0 mm Alumina Injector (N0791183),
Scott Spray Chamber (N0791499).

12

NO0810607

Quick Change Torch Module - Cyclonic Spray
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

NO0811287

MEINHARD® Nebulizers K1 LDV - Standard nebulizer included with
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®
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 N0777414, FG PFA Gas Quick Connect N8121036,
Nebulizer Clip for MEINHARD® Nebulizers N0777460

N0680504

Scott Spray Chamber End Cap

15

NO0775330

PEEK Mira Mist® Nebulizers 0.2 to 2.5 mL/min

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

NO0770358

GemCone™ Nebulizers

GemCone™ Low-Flow Nebulizer

Low-Flow GemCone™ Nebulizers permit lower nebulizer gas flow rates,
useful 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
Chambers.

17

N0680504

Scott Spray Chamber End Cap for GemCone™ Nebulizers

18

N8150427

pergo Argon Humidifiers

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 ncbulizer gas strcam. 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
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Nuiibek Description
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 Alumina Injectors 2.0 mm i.d. (standard with Avio instrument) 2
Alumina injectors are corrosion-resistant to all mineral acids including HF
N0791183|jand aqua regia. They are also used with less volatile organic solvents, e.g.,
xylene.
20 NO791181 Alumina Injectors 1.2 mm i.d. (recommended for oils and lubricants) 1
21 09220410”0-Rjng Removal Tool 1 ‘
22 Organics Kit 1
Includes:
3 Slot Quartz Torch, N0790249 (Qty: 2)
NO790610 1.2 mm i.d. Alumina Injector N0791181 (Qty: 2)
Baffled Cyclonic Spray Chamber N0791352
GemCone™ Low-Flow Nebulizer N0770358
Cyclonic Spray Chamber Adapter N0790141
Nebulizer Spacer N0791438
23 Optical Kit (includes Windows and O-Rings) Avio 500 and 550/560 Max 1
N0810439| . ~. .
Axial/Radial
24 S25 Autosampler 1
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-
NO0830025|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 NO790436 Cyclonic/Concentric Adj. Injector O-Ring Kit 1
O-Ring Kit (Torch) — Sealing kit for torch connections
26 [N0790441 O-Ring Kit for Cyclonic Injector 1
27 |NO0791507 Torch Igniter Contact — Provides spark to ignite plasma 1
28 |N0790384| Scott Spray Chamber — HF-resistant chamber for stable acrosol production 1
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29 Baffled Cyclonic Spray Chamber — High-efficiency chamber with noise 1
N0791352 ¢
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
NO0790141| chambers
32 N0810850HAvio 500/550/560 Max Cyclonic Configuration Spares Kit 1
33 |N0810851|Avio 500/550/560 Max Scott Configuration Preventive Maintenance Kit
34 N0790440 O-Ring Kit for Scott Injector (includes multiple O-ring sizes for sealing 1
components)
35 Multi-Element Solution 1 (10 pg/mL: Be, Bi, Ce, Co, In, Mg, Ni, Pb, U in 1
N9300231 2% HNO2)
36 |N9300232|Multi-Element Solution 2 (10 pg/mL: Rare Earth Elements in 5% HNOs) 1
a2 : R te in 59 5
37 N9300233 Ml{ltl Element Solution 3 (10 pg/mL: Ag, Al, As, Ba, etc. in 5% HNO;; 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% HNOs)
39 |N9300235|Multi-Element Solution 5 (10 pg/mL: B, Ge, Mo, Nb, P, Re, S, Si, Ta, Ti, 1
W, Zr in H:O/tr HF)
40 |N9306225||Universal Data Acquisition Kit (Set of 5 reference solutions covering full 1
periodic table range)
T ' A _ 1
NO0774067|HF-Resistant Internal Standard Kit
42 . . 1
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
NO0777606 : : ; : :
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.
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Nuiibek Description
44 : . I
NO0777511||5.2 KVA True On-Line Power Conditioned UPS 50/60 Hz

45 ) . 1

NA HP® LaserJet® Printer
46 1

NA  [[PC complete
47 . 1

NA Chiller
48 1

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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:Hitachi High Techiy: PMI-MASTER Smart Jie J:Gg 2 Ao giilsS o8iuss 58 2
108w 39 Olasedne (&I

solie (339 cdalé(%) pasis yUlgs b Hitachi High Tech (S 31 PMI Master Smartdie JoGy jiagiilgS oxuws
( Fe Base ,Al Base) «pasiuaglT ¢ 0T Sl digas 5

Item Designation
o 09 17 kg
s€ayalal 42*23*41
d1s Sl Fegil 185-420 e sk (58 o3l B b
PEURS TN 4 4t 9 USB Sy yg: olpe 4 Touch screen Jgisle
5 power Supply 43l 09 55la JaB 6y3b b oalanl l6 o&ws 1Battery sde oy power Supply sie O
Battery o By ) odlaiul

WASLAB L SPARCFIRE 139 p,5

o Cilises sl 4l 52 6318 LT 1531 51 ledbol s game (95 Jo6 : GRADE DATA BASE Jl331 o5
BULESY L3 gy 9 Cilizes Sl 3)luilil SLeMb! olyan 4 - T o 5 Glasds polss S olyan 4y
Grade Data base with comprising more than 185,000 grades and 4,000,000 entries,
DIN/EN, ASTM, AlSI, JIS, GOST, ...
UV Touch gz Jom Olaz -2 0uiS Jom 53 ohyad 4 g5 Oldaz 9 08ued Joo Olkaz -1
psuasll uiz 31 o8iud Jor o grats pdo dlsS -4 oBiws 0ukiS Jo Foz -3
» - 8.0m - Length, Spark only probe, with on- probe touch screen for data
display and instrument Control, including transportation box.

o Jax Jslug

» 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 ) w35
(TOUCH

29 Gl )3 Csgw Sl ¢ sie 8 Jsb 4 PROBE TOUCH-UV Ggp
oslaiul (Sl 95 59y s Touchscreen axise jl oslaiul Spark : plail Cols® U TOUCH UV wgy2
43 9y WUT slaielly JAS 9 45903 BT p8in 53 SPARCFIRE 9 WASLAB BT 331 a3 JAS s
5l gl Wl sl aal331 9 LT plasil 5> Cggun Sl 9 08xwd 4 dazlye
Wb 20,5518 2 :TOUCH-UVgy 09 5
940336 200 - 170 S zse Jgb il M CublBb Ggp o) 32 Syl dlais Shls >
ATy s (58 B3l
....... 316,316L 304L, 304 wibs 035 ) SV gd paskts gUlg >
5"SN &8 "B "5 ¢ 'S 3,855 P " yhude "C "130)S nolis (558 B3Il el
4 Base-Fe (387 Sl diges Calises SLSWT 55 Touch-UV @9 3l ealawl LN " Oig s >
Duplex 5T wile

v
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Al, As, B, Bi, C, Ca, Co, Cr, Cu, Mg, Mn, Mo, N, Nb, Ni, P, Pb, S, Si, Sn, Ti, V ,W,
Zr ,Fe
» Calibration: Fe-Base
(Including "B"," N"," P"," §"," C" elements)
1. Fe-T-100- Low alloy steel,
. 5 2. Fe-T-150- Free Cutting Steel,
08T 4 gl 3. Fe-T-200- Cast Iron,
4. Fe-T-250- Cr Hard/ Ni Resist,
5. Fe-T- 300- Stainless Steel
6. Fe-T- 350- Stainless Steel+ N
7. Fe-T-400-Tool Steel
8. Fe-T-500- Mn Steel
9. Fe-T-000- Orientation
T 4 ST Ay Sops sae 31 58 05181 LB nolic Base Al 1 pasises)l by O gl S
»
egei:-njﬁ 4l 098 | Ag, B, Be, Bi, Ca, Cd, Ce, Co, Cr, Cu, Fe, Ga, Hg, In, La, Li, Mg, Mn, Mo, Na, Ni,
Pb, Si, Sc, Sn, Sr, Ti, V,Zn, Zr , Al
1. Al 000-Global Spark

[ PPLICATION NOTE ] H ITACH l

PMI-MASTER SMART Inspire the Next

Sub-programs & Calibration Range Fe Base
UVTouch Probe
Fe_T_000 Fe_T_100 Fe_T_150 Fe_T_200 Fe_T_250 Fe_T_300 Fe_T_305 Fe_T_400 Fe_T_500
Orientation Low alloy Free Cutting Steel Cast Steel CrHard & Ni Resist  Stainless Steel  Stainless Steel + N Tool Steel Mn Steel
Min Max Min Max i Min Max Max Min Max
Al Aluminum EVvi7A) 15 0.002 15 0.002 15 0.002 0.1 0.0025 05 0.0025 6 0.0025 6 0.003 04 0.003 04
As  Amsenic 0015 0125 0015 0125  0.008 0.1
B Boron 0.001 0.025 0.001 0.025 0.001 01 0.001 0018 0.001 0.018
Bi Bismuth 0.001 0.1 0.001 0.126
c Carbon 0.011 45 0.003 17 0.003 17 1 45 1 4 0.003 25 0.003 25 0.003 3 0.003 17
Ca  Calcium 0.0005 0.007

Co Cobalt 00015 12 0.0015 1 0.0015 1 00015 025 0.0015 2 0.0015 12 0.0015 12 0.0015 1 0.0015 1
Cr  Chromium EEOK173 35 0.002 55 0.002 55 0.002 2 0.002 3 0.002 35 0.002 35 0.002 32 0.002 5

Cu  Copper (KNI 9 0001 12 0001 12 0001 27 0001 9 0.001 6 0.001 6 0001 1 0001 07
Mg Magnesium 00005 009

(DRI 00015 22 00015 25 00015 25 00015 13 00045 2 00015 20 00015 15 00015 25 7 2
Mo M°'Y::*"" 0002 10 0002 16 0003 16 0002 15 0002 35 00025 6 00025 6 00025 10 0005 2

N Niogen 01 12
Nb  Niobium [ R )7 1 0.002 1 0005 015 0002 3 0005 35 0005 35 0005 15 0005 15
CNYERN 0004 52 0004 55 0004 55 0004 43 0004 30 00045 55 00M5 55 0004 55 0004 4

P Phosphorus 0.002 017 0.002 017 0.003 07 0.003 04 0.003 0.15 0.003 0.15 0.002 01 0.003 01
Pb Lead 0.008 035 0.008 0.15 0.008 035 0.008 023 001 03 0.015 03

s Sutfur 0.002 01 0.002 045 0.002 0.2 0.002 03 0.002 04 0.002 04 0.002 04 0.002 01
Si Siiicon 0.005 6 0.005 25 0.005 25 0.005 4 0.005 6 0.005 32 0.005 32 0.005 2 0.005 25
Sn Tin 0.002 03 0.003 03 0.002 02 0.002 0.25 0.002 025 0.003 03

Ti Tianium [EVGE] 1.5 0.0005 08 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 0.7 0.001 08 0.001 1 0.001 1 0.001 10 0.001 1
W Tungsten EEOKGED 21 0.035 25 0.035 25 0.03 35 0.03 35 0015 2

Zr  Zirconium 0.0015 05 0.0015 05 00015 005 0.0015 04 0.0015 04
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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 Cr-Hard & Ni Resist Stainless Steel + N Tool Steel Mn Steel

Min Min Max Min ; Min
Aluminum
Carbon
Cobalt
Chromium
Copper
Magnesium
Manganese
Molybdenum
um

Nicke!

Tungsten

Zi

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

Sub-pr r Calibration Rar

Sub-programs & Calibration Range Al Base

Spark Probe

AI_000
Global

Silver
Boron
Benyflium
Bismuth
Calcium
Cadmium
Cerum
Cobalt
Chromium
Copper
Iron
Gallium
Mercury
Indium
Lanthanum
Lithium
Magnesium
Manganese
Molybdenium
Sodium
Nickel
Lead
Scandium
Silicon
Tin
Strontium
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PMI-MASTER SMART

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, incorporating the know-
how of 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.

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 Smart offers high analytical
performance, unparalleled portability, striking convenience and ease of use.

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

_ Plant engineering & constructions.
| Inspections & PMI.

| Petrochemical & chemical.

_ Mechanical engineering.

| Metal recycling.

_ Power plants.

| Aviation & automotive.

_ Police, fire brigades, armed forces.

HITACHI

Inspire the Next
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Measurements on hot surfaces

0

S

BACKGROUND

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

U aadlo woxy

e

Special focus is on the performance of the element Si in relation to the directive APl RP 939-C.
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M

L/

e
s

=

9 A
w . : e The data presented in this application note demonstrates that the PMI-MASTER Smart provides
°5 s ," 2 repeatable and accurate results within seconds on hot (max. 300°C) steel surfaces.
4 o W The API RP 939-C is a guideline to avoid fatal accidents caused by Sulfidation Corrosion on
N 4@4 W pipe installations made from low Silicon Carbon Steels. At temperature levels of approx. 400°C
o Q 3 ﬂ (600°F) carbon steel with a Si concentration of less than 0.1% (1.000 ppm) corrodes rather fast
. Ml “vu and with the loss of material the wall thickness of those pipe installations is significantly reduced.
. "wJ This process is not limited to small spots, it happens all over the inner surface and lead to a fatal
ay Iwu .f collapse of the total pipe construction when the mechanical tensions get too high.
: 2 Rl In order to avoid this dangerous scenario API RP 939-C recommends a monitoring of risky
. s Pu. pipe sections where the composition of the steel is not known. With the PMI-MASTER Smart
A \ Hu\v it is possible to determine the Si-level (and all other elements incl. C) and proof that the correct
. o ~ material was used. Those measurements can be conducted in-situ, meaning that the pipeline is in
f bMQ &1 . operation at high temperature.
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PMI-MASTER SMART

Measurements on hot surfaces

SAMPLE PREPARATION & MEASUREMENT

It is necessary to grind, lathe or 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 before measurement shows no
improvement. For this reason it is necessary to repeat the measurement at the same position until
stable readings are obtained.

The “wire-mode” in the instrument's software allows the collection of multiple consecutive
measurements (recommended minimum of 5). Usually the concentration reading stabilizes close
to the expected value after 2 burns. Therefore the average of the last 3 burns are used in this
application note.

Because of the hot surface the time for the contact between probe 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

Inspire the Next




s

e

=

Axdo

1g [
1R
ne 5: [ 3
2 |
3 3
3 3
7 |
5 2 a,
6“o/n oo
L IR
M ) 7| =
. :a)
03 3
9 a X
173
343
. o
. 3 3| .
323
2 5 4
233 s
3 L ==
3 33
.dl\u
3
g
Q
A
3)
=

o‘ﬂ,é o

Y 5144

PMI-

Measur

MASTER SMART

ments on hot surfaces

SAMPLE LP3; 250°C SPARK MODE

HITACHI

Inspire the Next

1 98.03

2 98.04
3 98.05

0.659
0.639
0.631
0.643
0.7

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
0.3

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
0.0046
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

<0,015
<0,015
<0,015
<0,015

0.0018
0.0012
0.001

0.0014
0.0016

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

1 97.82
2 97.97
3 98.01

Immaazom

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
0.316
0.317
0.316
0.3

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
0.0084
0.0067

0.0202
0.0234
0.0228
0.0221
0.0241

0.0046
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

<0,015
<0,015
<0,015
<0,015

0.0058
0.0015
0.0012
0.0028
0.0016

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

1 87.63
2 87.71
3 88.03

Values in mass %

>1,70
>1,70
>1,70
>1,70
0.7

1.91
1.78
1.82
1.84
0.21

>2,50
>2,50
>2,50
>2,60
0.704

1.22
1.23
1.16
1.21
0.3

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

1.7
1.71
1.46
1.63
0.0344

0.406
0.4

0.381
0.396
0.082

0.0023
0.0104
0.002

0.0049
0.0067

0.0586
0.0676
0.0499
0.0587
0.0241

0.0038
0.002

0.0029
0.0029

0.0498
0.0474
0.0411
0.0461
0.0019

0.0402
0.0377
0.0385
0.0388

>2,50
>2,50
>2,50
>2,50

0.2201
0.2538
0.2573
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

1 98,62 0,303 0,0719 0,630 0,344 0,0095 0,0253 0,0020 0,0047 0,0134 0,0048 <0,001 <0,001 <0,04 <0,0156 <0,001 <0,002
2 98,62 0,301 0,0701 0,624 0,341 0,0123 0,0322 0,0020 0,0033 0,0125 0,0040 <0,001 <0,001 <0,04 <0,015 <0,001 <0,002
3 98,62 0,299 0,0720 0,624 0,340 0,0136 0,0339 0,0020 0,0029 0,0129 0,0055 <0,001 <0,001 <0,04 <0,015 <0,001 <0,002
E 98,62 0,301 0,0713 0,626 0,342 0,0118 0,0305 0,0020 0,0036 0,0129 0,0048 <0,001 <0,001 <0,04 <0,0156 <0,001 <0,002
E 0,374 0,0741 0,590 0,330 0,0020 0,0327 0,0021 0,0057 0,0167

SAMPLE LP1; 300°C SPARK MODE

1 97,05 0,349 0,0634 0,632 0,325 0,0030 0,0310 0,0145 0,0020 0,0078 0,0072 <0,001 0,0077 0,1511 0,0490 0,0064 0,0020

P 98,61 0,318 0,0640 0,645 0,333 0,0101 0,0187 0,0020 0,0061 0,0089 0,0072 <0,001 0,0010 <0,04 <0,015 <0,001 0,0020

3 98,65 0,295 0,0605 0,626 0,330 0,0104 0,0231 0,0020 0,0054 0,0105 0,0059 <0,001 0,0010 <0,04 <0,015 0,0013 0,0020
E 98,10 0,320 0,0626 0,634 0,330 0,0078 0,0243 0,0062 0,0045 0,0091 0,0068 <0,001 0,0032 0,1511 0,0490 0,0039 0,0020
E 0,374 0,0741 0,590 0,330 0,0020 0,0827 0,0021 0,0057 0,0167

SAMPLE LP1; 400°C SPARK MODE

1 88,00 >1,70 1,65 >2,50 1,37 0,0042 1,52 0317 0,0043 0,0423 0,0051 0,0589 0,0376 >2,50 0,189 >0,0100  0,0316

2 88,03 >1,70 1,73 >2,50 1,29 <0,003 1,43 0,371 0,0027 0,0387 0,0037 0,0615 0,0351 >2,50 0,198 >0,0100  0,0376

3 98,62 >1,70 1,67 >2,50 1,32 <0,003 1,41 0,389 0,0038 0,0417 0,0049 0,0608 0,0386 >2,50 0,193 >0,0100  0,0362
E 88,07 >1,70 1,68 >2,50 133 0,0042 145 0,359 0,0036 0,0409 0,0046 0,0604 0,0371 >2,50 0,193 >0,0100  0,0351
E 0,374 0,0741 0,590 0,330 0,0020 0,0327 0,0021 0,0057 0,0167
Values in mass % 5
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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 conditions to get a reference analyses. The samples have been
heated up in a laboratory 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 to change the standard burn parameters and execute the measurement on
the same high energy level as during preburm 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!

1SR —standard crror of fit (calibration curve),
1 S {SD) - slandard devialion ol 10 measuremenls.
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. All rights reserved.
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Wrong and Unsafe

Fall Clearance and Line Deflection Diagram
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