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Trademarks and Proprietary Notice

Copyright ©2009-2011 (help system, documentation and software) by Mettler-Toledo AutoChem. All rights
reserved.

Printed in the United States of America.

Neither this document nor the software described herein may be reproduced, transmitted or disclosed to third
parties, in whole or in part, in any form or by any manner, electronic or mechanical, without the express
written consent of Mettler-Toledo AutoChem, except to the extent provided for by specific agreements.
Mettler-Toledo AutoChem reserves the right to make improvements in this document and the software it
describes at any time, without notice or obligation.

ConclRT is a trademark of Mettler-Toledo AutoChem.

All other brand and product names are trademarks or registered trademarks of their respective owners.
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Instrument Performance
Assurance Package

The Instrument Performance Assurance Package (IPA) is an optional add-on that is used to perform
validation and calibration of an instrument using a polystyrene film standard supplied with the option. The
validation and calibration procedures are wizard-based and controlled through the Instrument Performance
Assurance task pane. The Instrument Performance Assurance package supports the ReactIR iC10, ReactIR
15, ReactIR 45P, ReactIR 247 and the ReactIR 45m.

It should be noted that a valid license is required to use the Instrument Performance Assurance Package.

Instrument Performance Assurance Task Pane

The Instrument Performance Assurance task pane is displayed in the toolbox and is used to perform
validation and calibration tasks for the instrument. The task pane contains the following items.

Instrument Performance

o562

Last Walidation

B/L/2011 11:06:45 AM

Stathus

Passed

NIST Peaks
3082.22
302644
1601,38
1583.04
1154.62
1028.42

Run vakdation

View Histery

MeauaedPasks  Deita
3082.5% 037
3026.6% 0.5
160109 0.38
1583.05 o0z
1154.83 0.21
1028.12 0.20

Instrument Calibration

aser Frequency

Run Calbration

Measured Pedks  Defta
3082.5% 037
3026.6% 0.25
160100 038
1583.06 0.0z
1154.83

1028.11 0.3l

Instrument Validation

Laser Displays the laser wavenumber that was used for the last
Frequency validation test.

Last Displays the date and time the system was last validated.
Validation

Status Displays the results of last validation.

View History Displays a history of all validations on record.

NIST Peaks Displays NIST peaks (in scope peaks based on the sampling
Table technology) and their value from the last validation test.

Run Validation

Starts the Validation wizard. Refer to The Validation Wizard

Instrument Calibration

Laser Displays the current laser wave number the system is using
Frequency which could be updated by the calibration activity. The ReactIR
247, ReactIR 45P and the ReactIR 15 support a temperature
corrected laser frequency. For these instruments the laser
frequency is corrected based on the base temperature. The
Validation and Calibration sections for these instruments
displays the term “Temperature Dependent” instead of a laser
frequency value.
Instrument Performance
[mstrumert Valcsrbon +
Laser Frequency
Last Valdsbon
BILf3011 3:31: 12 PM
Last Displays the date and time the system was last calibrated.
Calibration
Status Results of last calibration
View History Displays a history of calibration data.
NIST Peaks NIST peaks in scope based on sampling technology and their
Table value before calibration and their value after calibration.
Run Launches the Calibration Wizard.
Calibration

Page 4

METTLER TOLEDO




The Validation Wizard

The Instrument Validation wizard is used to verify that the instruments wavenumber is within specifications.
The validation used a NIST traceable polystyrene film sample. The wizard is launched by clicking the Run
Validation button in the Instrument Performance Assurance task pane.

Instrument Validation

Instrument Yalidation Wizard - ¥YYelcome

Wizard to help guide vou through the [netrument W alidation proc

The Instrument W alidation Wizard walidates that your instrument's wave number readings are within specification az determined by a
MIST traceable polystyrens sample.

P4 Module Tepe
(#) Motarized Module
) Manual Module

The first page of the wizard is a welcome page. If the instrument is a ReactIR 45m, radio buttons are
displayed that allow the selection of the Motorized or Manual Module. The ReactIR 247, ReactIR 15 and IC10
only use manual operation and the ReactIR 45P only uses motorized operation. Click the Next button to
continue.

A message dialog is displayed that instructs the user to insert the polystyrene sample into the optical path.

Remove Polystyrene Film f'5_<|

L]
\"‘I:l) Flace the palystyrene sample in the “sample out” pasition before callecting a backgraund

Note that this dialog is not displayed for the motorized module.
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Validation Wizard — Collect Background Page

The next page of the wizard is used to collect a background.

Note: A background spectrum should be collected for reference after the probe has been aligned properly
and the sensor cleaned.

ReactIR instruments utilize a background measurement to minimize the ‘instrument response’ from the
desired spectrum. Historically, one is measuring I/lo where | is the intensity of the light after passing through a
sample and lo is the intensity without any sample present. In order to collect good infrared data sets with the
iC10 a background of a thermally stable, well purged system with a clean probe must be taken. This
background will be collected before each new experiment is performed. You can run multiple tests without
collecting a new background. However if you close and reopen the wizard, a new background must be
collected. The wizard leads you through this procedure.

Click on the Collect Background button to collect a background sample.

Instrument Validation

Instrument Validation ¥Wizard - Collect Back

Mo Data dwvailable

Scan 15 of 256 complete.
Abart Callect
) omens |

[ Cancel ][ << Back

After the background has been collected, click the Next button.
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Instrument Validation

Instrument Yalidation ¥¥izard - Collect BEackgro!

0.50

0.40

=
[
=

Intenzity

0.20

010

3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800

W avenumber [cm-1]
Collect
Background

Cancel ][ <4 Back ” Mext > Firizh

Backaground collected at: 8/4/2009 2:37:00 P

A message dialog is displayed that instructs the user to insert the polystyrene sample into the optical path.
Note that this dialog is not displayed for the motorized module.

Insert Polystyrene Film E'

-
\_I:) Place polystyrene in the "sample in" position before collecting a sample

Insert the sample and click OK.

The last page of the wizard is used to take a sample of the polystyrene film.
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Validation Wizard — Collect Polystyrene Sample Page

Click the Collect Sample button to take a sample.

Instrument Calibration

Instrument Calibration Wizard - Collect Polys

Collect six polystyrene samples for the Calibration process:

0.80
3 0.60
5
:‘é
2
2 o0
= 040 @ ,
: l
T
L2
0.20 g
£
g
5 = = B 8
E = & £ 1o
0.00
3300 3600 3300 3000 2700 2400 2100 1800 1500 1200 900 600

Wavenumber [cm-1)

Collecting sample 1 of 6. Scan 45 of 160 complete.
[IIIIIIIIIIIIIIIIIIIIIII

Abort Collect

S

Caoesl [ comask | Notws I e

When the sampling is complete, click the Next button.

The results of the validation are displayed on the next page of the wizard.
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Validation Wizard — Validation Results Page

The last page of the wizard displays the results of the validation.

Instrument Validation Wizard - Validation Resulis

——

Results of the Validation test.

Test Details

Time of Run: 2/1/2011 11:06:45 AM Test Type: Validation

Instrumert Name: ReactIR 45m Test Status: Passed

Serial Mumber: 4392 Laser Frequency: 783162
MIST Peaks Measured Peaks Delta Allowed Delta Passed/Failed
ke e e e e
3026.44 3026.69 0.25 1.00 Passed
1601.38 1601.00 0.38 1.00 Passed
1583.04 1583.06 0.02 1.00 Passed
1154.62 1154.83 0.21 1.00 Passed
102842 1028.12 0.30 1.00 Passed

Cancel || <<Back | MNet:> Frsh || Hep

The ReactIR 247, ReactIR 45P and the ReactIR 15 support a temperature corrected laser frequency. For
these instruments the laser frequency is corrected based on the base temperature. The Validation Results
page for these instruments displays the term “Temperature Dependent” instead of a laser frequency value.

Instrument Yalidation

Instrument Validation ¥izard - Validation Re

R he Y alidation
Test Details
Time of Rur: 8/1,/2007 34756 P Test Type: W alidation
Instrument Marme:  ReactlR 45F Teszt Statuz Pazzed
Serial Number: 9162 Laser Frequency:  Temperature Dependent

Any failed results are displayed in red on the display.
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Instrument Validation

Instrument Validation Wizard - Validation Results

of the Validation test

=

Test Details
Tirme of Rur 87472009 25740 PM Test Type: Walidation
Instrument Name: FeactlR 10 Test Status: Failed
Serial Mumber: 7640 Laser Frequency:  7634.83
MIST Peaks Measured Peaks Delta Allowed Delba PassedjFailed

Click the Finish button to close the wizard and save the results. The NIST Peaks table is also updated with

the results of the validation.

HIST Peaks Measured Peaks Delta
e T
302644 3026.69 0.25
1601.38 1601.00 0.38
1583.04 1583.06 002
115482 115483 021
102842 1028.12 0.30

The Validation History is updated with the details of the validation.

& |PA Validation History

Date/Time Instrument M ame Serial Murnber Test Type Detailz

44272009 2:42:45 P ReactlR 45m 7897 Y alidation Test Pazzed with Lager Freguency of 7626

44272009 22110 P ReactlR 45m 7897 Y alidation Test Pazzed with Lager Freguency of 7626

44272009 2:30:11 P ReactlR 45m 7897 Y alidation Test Paszed with Lager Frequency of 7626

44272008 11:43:26 Ak ReactlR 45m 7897 Y alidation Test Paszed with Lager Frequency of 7626

44242009 1:12:04 P FeactlR 45m 7897 W alidation Test Failed - Mot all peak. locations match the MIST standard.
4/1/2009 35216 P FeactlR 45m 7897 W alidation Test Failed - Mot all peak. locations match the MIST standard.

[ View Test Details ] L

Done J
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The Calibration Wizard

The Instrument Calibration wizard is used to calibrate an instrument against a NIST traceable polystyrene film
sample. The wizard is launched by clicking the Run Calibration button in the Instrument Performance
Assurance task pane.

Instrument Calibration

Instrument Calibration Wizard - YYelcome

Wwizard to help guide wou through the Inztrument Calibration proces

The Instrument Calibration “izard calbrates vour instiument against a MIST traceable polystyrene zample.

|FA Module Tepe
() Motorized Module

) Manual Module

The first page of the wizard is a welcome page. If the instrument is a ReactIR 45m, radio buttons are
displayed that allow the selection of the Motorized or Manual Module. The ReactIR 247, ReactIR 15 and IC10
only use manual operation and the ReactIR 45P only uses motorized operation. Click the Next button to
continue.

Page 11
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Calibration Wizard — Collect Background Page

The next page of the wizard is used to collect a background.

Note: A background spectrum should be collected for reference after the probe has been aligned properly
and the sensor cleaned.

The React IR utilizes a background measurement to minimize the ‘instrument response’ from the desired
spectrum. Historically, one is measuring I/lo where | is the intensity of the light after passing through a sample
and lo is the intensity without any sample present. In order to collect good infrared data sets with the iC10 a
background of a thermally stable, well purged system with a clean probe must be taken. This background will
be collected before each new experiment is performed. You can run multiple tests without collecting a new
background. However if you close and reopen the wizard, The wizard leads you through this procedure.

Click on the Collect Background button to collect a background sample.

Instrument Calibration

Instrument Calibration ¥Yizard - Collect Backgre

Collect a background fior the Calibration pros

Mo Data devailable

Scan 106 of 256 complete.
T | | Abort Colect

[ Cancel ][ << Back et w2 Firizh

When the background has been collected, click the Next button.

Page 12 METTLER TOLEDO



Instrument Calibration

Instrument Calibration ¥izard - Collect Backgro

Collect : und for the C

040

=
%)
==}

|ntenzity

=
o]
o

0aa

000

Background collected at: 8/4/2003 2:24:53 P

3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200
Wwavenumber [cm-1]

Cancel ][ << Back ][ Mewt »» Firizh

1000 800

Collect
Backaground

A message dialog is displayed that instructs the user to insert the polystyrene sample into the optical path.

Note that this dialog is not displayed for the motorized module.

Insert Polystyrene Film E

\ll) Place polystyrene in the "sample in" position before collecting a sample

Insert the sample and click OK.
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Calibration Wizard — Collect Polystyrene Sample Page

The next page of the wizard is used to take a sample of the polystyrene film.

Click the Collect Sample button to take a sample.

Instrument Calibration

Instrument Calibration Wizard - Collect Polys

Collect six polystyrene samples for the Calibration process:

1.00
’--/—W—V-_'\\
0.80
& 060
=
.“é
= 040 @
p l
E
<
020 &
£
2
g o ) w oo
m o0 o w o
= s — =i 12
0.00
3900 3600 3300 3000 2700 2400 2100 1800 1500 1200 300 £00
Wavenumber [cm-1)
Collecting sample 1 of 6. Scan 45 of 160 complete.
Abort Collect
(T ]

When the sampling is complete, click the Next button.

The results of the validation are displayed on the next page of the wizard.
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Calibration Wizard — Calibration Results Page

The last page of the wizard displays the results of the calibration.

Instrument Calibration

Results of the Calibration test.

Test Details

Time of Run: 8/1/20011 10:55:41 AM Test Type: Calibration

Instrumert Mame: ReactlR 45m Test Status: Passed

Serial Mumber: 4392 Laser Frequency: 7E33.62
MIST Peaks Measured Peaks Delta Allowed Delta | Passed,Failed
308222 3082.59 0.37 1.00 Passed
3026.44 3026.69 0.25 1.00 Passed
1601.38 1601.00 0.38 1.00 Passed
1583.04 1583.06 0.02 1.00 Passed
1154.62 1154.83 0.21 1.00 Passed
1028.42 1028.11 0.31 1.00 Passed

[ Commit Mew Laser Frequency ]
Cancel | [ <<Back | Mext > Finish Help

The ReactIR 247, ReactIR 45P and the ReactIR 15 support a temperature corrected laser frequency. For
these instruments the laser frequency is corrected based on the base temperature. The Calibration Results
page for these instruments displays the term “Temperature Dependent” instead of a laser frequency value.

Instrument Calibration

Instrument Calibration Wizard - Calibration Re: A

Results of the Calibration test,

Test Details
Tirne of Run: 8/1/2011 2.26:33 PM Test Type: Calbxation
Instrument Name: ReactiR 45P Test Status: Passed
Setial Number: 9162 Laser Frequency:  Temperature Dependent

The Commit New Laser Frequency button is enabled if the calibration succeeds allowing the user the option
to save the new laser frequency found by the calibration to the instrument

Page 15
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There is only one calibration attempt which is performed on all six samples (i.e. all six samples are collected
first and then an attempt is made to calibrate the instrument).

During the calibration attempt, IPA adjusts the laser frequency looking for a laser frequency value that will
give the closest peak values (averaged over the six peaks) to the NIST peaks. ALL peaks must lie within the
allowable delta for the calibration to pass. The laser frequency that is found to have the closest peak values
to the NIST peaks is the value found for the test.

If no peaks can be found at any laser frequency value that are ALL within the allowable delta then the test
fails.

The Calibration History is not updated until/unless the Commit New Laser Frequency button is enabled and
clicked. This requires that the calibration succeeded and the laser wavenumber changed as a result of
performing the calibration. When the Commit New Laser Frequency button is clicked a confirmation dialog
is displayed.

Instrument Calibration

'} Committing the calbration wil changs the spectroscopic performance of your Instrument

Chck Yes to complate the calbration which will require that you reconfigure your instrument.
Click No to discard the changes and leave the instrument unchanged

Ly J[ w |

Click Yes to submit the calibration changes.

Instrument Calibration

Instrument configuration has been deleted.

ou should run the configure instrument wizard and reconfigure all probes

Click OK to verify that changes are to be made to the instrument calibration. Note that the instrument must be
reconfigured after the changes are submitted.

Click the Finish button to close the wizard and save the results. The NIST Peaks table is also updated with
the results of the validation.

The NIST Peaks table is updated with the results of the calibration.

HIST Peaks Measured Peaks Deelta
P ERew e
302644 3026.69 0.25
1601.38 1601.00 0.38
1583.04 1583.06 0.0z
115482 115483 021
102842 1028.12 0.30

The Calibration History is updated with the results of the calibration.
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& IPA Calibration History

DatesTime Instrument Mame Serial Mumber Test Tupe Details A

8/3/2009 2:33:50 PM ReactlR 10 7E40 Calibration Test Passed with Lazer Frequency of 7635.3

8/3/20091210:58 PM | ReactlR 10 7E40 Calibration Test Passed with Lazer Frequency of 7635.29

8/3/200911:54:27 &M | ReactlR 10 7E40 Calibration Test Passed with Laser Frequency of Y635.23

87372009 11:3716 A | ReactlR 10 7E40 Calibration Test Passed with Laser Frequency of 7635.29

8/3/200911:22588 8 | ReactlR 10 TE40 Calibration Test Passed with Lazer Frequency of 7635.29

8/3/2009 50220 AM ReactlR 10 TE40 Calibration Test Passed with Lager Frequency of 7E35.26 ]

28/3/2009 217,33 AM ReactlR 10 7E40 Calibration Test Pagsed with Lager Frequency of 7635.23

FAA/2009 2:3112PM | ReactlR 10 TE40 Calibration Test Passed with Lazer Frequency of 7E35.27

F/31/2009 32228 P | ReactlR 10 7E40 Calibration Test Passed with Lazer Frequency of 7E35.27

FAA2009 31 232PM | ReactlR 10 7E40 Calibration Test Passed with Lazer Frequency of 7635.28 Z
[ Wigw Test Detailz ] [ Done ]

The Calibration/Validation History Dialog

The Calibration/Validation History dialog displays a history listing each calibration and validation performed on
the instrument. The list also contains a details field that contains the result of the calibration/validation. If a
calibration or validation attempt fails, the reason for the failure is noted in the Details field.

& IPA Calibration History

[ate/Time Instrument M ame Sernal Mumber Test Type D etailz
Calibration
32472009 3:38:17 AM | ReactlR 45m a9y Calibration Test Pazzed with Lazer Freguency of 7E24.81
32472009 35503 AM | ReactlR 45m a9y Calibration Test Failed - Mot all peak locations match the MIST standard.
26,2009 3:35:48 AM | ReactlR 45m a9y Calibration Test Pazzed with Laser Frequency of 762475
26,2009 34339 4M | ReactlR 45m a9y Calibration Test Pazzed with Laser Frequency of 7624.73
3262009 10:17:48 . | ReactlR 45m 7897 Calibration Test Pazzed with Lazer Frequency of 7626
32672009 11:10:03 .. | ReactlR 45m 7897 Calibration Test Pazzed with Lazer Frequency of 7626

[ Yiew Test Details ] [ Daone ]

When the user clicks on the View Test Details button, the results for the selected test are displayed.
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& IPA Validation History Details

0o
Sample 1=0.74
o 060
2 B Sample 1
2 M Sample 2
5 B Sample 3
»—E 0.40 Sample 4
M Sample 5
M Sample 6
020
= = o
= ] = o
o ™— — oo
0.00
3900 3600 3300 3000 2700 2400 2100 1a00 1500 1200 500
whavenumber [cm-1)
Test Results
Time of Run: 87372009 11:07:35 Ak Test Type: Walidation
Instument Mame: ReactlR 10 Test Status: Passed
Senal Number: TE40 Laser Frequency: 763526
MIST Peaks Measured Peaks Delta Allowed Delka Passed/Failed
3001.40 300212 0.72 1.00 Passed
1601.35 1600,58 0.50 1.00 Passed
15583.04 158275 0.29 1.00 Passed
1069.27 1069,44 .17 1.00 Passed
§42.10 G41.91 0.19 1.00 Passed
[ Pritt Test Results ] [ Cloze ]

The Print Test Results button is used to generate an XPS report of the test results. This report can be saved
and viewed by any XPS compliant application (Internet Explorer, etc.)
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Experimant: [PA Validation Test Fesultz Anthor: AAM nisporent-1

IPA Validation Test Results

IPA Test Information

Date,Tima: 8/3/2005 11107135 AM
Instroment Name: FeactIF 10
Serial Number: 7640

Test Type: Validation

Laser Frequency: 7ha5.28

Test Statuns: Paszaed

IPA Spectra

Sample 1=0.74

- 0 &0
£
i
= 040
020
LALL
= o EE LI iom Zrao Pl ] 21 1800 T 1210 200
& vt o]
IFA Test Results
wofo.ag ool =8 n e
Fooig ooa.aa = 3 zeecd
adca.=8 Zoo.=d 5 L zrc
=530 =575 B o zez
aoeg.ar cic 33 a L zrrcd
e s e : o
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A Note for Users of Fiber Multiplex Sampling
Technology

The motorized IPA module should not be used with the iC IR configured as a Fiber Multiplexer. The user
should configure a fiber multipexer as a ReactIR 45 instrument, run the Validation/Calibration and then
reconfigure it as a Fiber Multiplexer.

Replacing the Polystyrene Film

The polystyrene film in the IPA should be replaced on a yearly basis. The following document provides a
procedure for replacing the film.

This document is available in the iC IR Documentation Portfolio.

MK-PB-0003-AC Replacing Polystyrene Film in IPA Module.pdf
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