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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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Introduction

iC IR is the next generation ReactIR software that combines essential reaction analysis functions with an easy
to use user interface. iC IR is a wizard-based application that guides a user through the experience of
collecting, analyzing and visualizing data. Key features include:

e Record in-situ reaction spectra

e Record pure component reference spectra

e Real-time peak profiling

e Real-time component analysis (ConcIRT LIVE)

e Real-time Solvent/Water Vapor Subtraction

e Linked Views (3D surface, 2D spectra, profile trends, event viewer)
e Export reaction data to ReactIR 3.0

e Replay reaction data (iC IR or ReactIR 3.0 formats)
e Export data to Excel

e Export graphs to Word

e Compare results from multiple experiments

e Manage libraries of reference spectra

e Univariate and Multivariate Modeling
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iC IR allows full instrument control of the ReactIR iC10, the ReactIR 15, the ReactIR 45m and will also
function with future ReactIR product releases.
iC IR allows chemists to focus on chemistry instead of instrumentation and analysis procedures.

Quick Reference Guides

The following Quick Start Guides will assist the user in setting up and using the iC IR software.
MK-PB-0013-AC QuickRef-Experiment Setup in iCIR.pdf
MK-PB-0012-AC QuickRef-Data Review and Analysis with iCIR.pdf

These documents are also available in the Documentation Portfolio (Help menu) for iC IR.

Guided Tour

This is a video presentation that is only available in the online help.

IC IR Data

iC IR organizes your data as various types of “documents” you view and edit from the application. Documents
are stored as files on disk and displayed as windows within the application. The following document types are
supported:

Experiments

Experiments (.iCIR files) are the heart of iC IR. They include reaction data plus all related pure component
spectra, system messages, annotations, and analysis settings associated with your reaction. The Start
Experiment Wizard guides you through the process of preparing your experiment. Once started, you can
monitor and control your experiment from the Experiment Display which can also be used to analyze
previously recorded experiments.

Result Sets

Result Sets (.iCResults files) are great for comparing results between experiments. Each result set consists
of one or more trend graphs each containing one or more profiles.

=) The easiest way to add a trend profile from an experiment into a result set is to open both files, then
simply drag and drop profiles into result sets.

=] Each profile in a result set has a link back to the original experiment it came from; right-click on the
profile and select “Open Trend Source” to display and access the original experiment.

Spectra Libraries

Spectra Libraries (.iCSpectra files) provide a shared repository for reference spectra. The Creating a
Spectra Library section guides you through the process of creating a new library. The Editing the Reference
Spectra section explains how to view reference spectra and to add or remove spectra from a spectra library.
New spectra can be collected from the instrument or copied from another spectra library.

=] Any experiment that contains reference spectra also functions as a spectra library. This is very
convenient because it allows you to copy reference spectra from one experiment to another. To do
so, select “Experiment Files” from the file type combo box of the Open Spectra Library dialog.
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IC User Interface

The iC user interface combines power and simplicity to help you collect and analyze your data.
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The Menubar provides standard Windows menus for accessing program functions. It also includes a toolbar
or icons for common functions. The toolbar is positioned next to the menu items to eliminate wasted space
and display useful functions for the current display. While recording data, it also provides a button to pause
recording of the active experiment.

The Document area organizes multiple open document displays. By default, documents are shown as tabbed
windows but can also be displayed as child windows if you prefer. You can group tabbed documents to
compare documents side-by-side.

The figure above shows an Experiment Display which consists of four data viewers; Trend Viewer, Event
Viewer, Spectra Viewer and Surface Viewer. The data viewers can be displayed, as shown here, in a tiled
mode where all four viewers are displayed in a tiled arrangement in one window. The viewers can also be
displayed as tabbed controls within the document display (tabbed mode). The default viewing mode is the tile
mode. Several of these viewers have an associated information panel that can be opened to reveal additional
details related to the particular viewer. The “active viewer” is highlighted to provide feedback on which data
viewer will respond to keyboard commands.

The Trend Viewer displays profiles over time. The Trend List tab in its lower left corner opens an information
panel with details on each available profile. You can show or hide profiles from the Trend List. You can also
manipulate the trend view (zoom, change colors, show/hide legends, export data, etc) from the toolbar along
the top edge of the Trend Viewer. Manipulation of trend profiles can also be performed by right-clicking the
mouse to display context menus.
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The Event Viewer displays system messages and user annotations. A Sample message is appended each
time the system acquires a reaction spectrum. The system also reports Info, Warning and Error messages,
when appropriate. The Annotation panel can be displayed to create or edit user annotations. When a sample
is annotated, you also have the option of having a marker displayed on the Trend Viewer.

The Spectra Viewer shows a 2D view of one or more spectra and also allows peak profiles to be defined. An
associated information panel allows you to show/hide spectra and to create/edit peak definitions.

The Surface Viewer displays a 3D view of reaction spectra. Using the mouse you can view the surface from
any perspective. The Surface Viewer automatically updates as you pan and zoom in the Trend Viewer or
Spectra Viewer. The Viewing Options panel provides additional features such as overlaying a wire frame
showing each reaction spectrum or selecting display colors for the surface.

The Toolbox provides access to a set of task panes which launch programs or manipulate the active
document. For example, the Experiment task pane provides access to analysis functions such as water vapor
and baseline corrections. The Toolbox can be popped open as needed or “pinned” to remain open and readily
available.

The Status bar displays useful system information. The most recent system message is displayed on the left
side.

The Live Experiment Toolbar contains experiment progress indicators and buttons to control experiment
execution.
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ConcIRT LIVE™ Overview

Relative concentration profiles are calculated by ConcIRT LIVE for products, intermediates and starting
materials. ConclIRT LIVE is especially valuable for trending chemical species that have overlapping peaks.
ConcIRT LIVE uses a type of mathematical algorithm known as curve-resolution. Curve-resolution algorithms
have the capability to group wavenumber values that change absorbance intensity in the same manner. For
each group, ConcIRT LIVE calculates the associated component spectrum and relative concentration profile.
As each new reaction spectrum is acquired, ConcIRT LIVE re-analyzes all the reaction spectra and updates
the individual component spectra and profiles. Thus, the calculation results evolve as the reaction proceeds
and additional components such as intermediates are detected.

ConcIRT LIVE is a powerful tool that can analyze a broad range of reactions. It complements other iC IR
features such as real-time peak profiling and the ability to collect and display reference spectra.

By default ConclIRT LIVE calculations analyze the “fingerprint” region of the mid-infrared spectrum from 1900
to 900 cm™. The region may be changed using the ConcIRT LIVE Region tool visible when the Show all
options checkbox is activated. When enabled, ConcIRT LIVE begins reporting results as soon as six or more
spectra have been acquired and two or more components have been detected.

& To aid the ConcIRT LIVE Analysis

o Be patient! If possible, wait for 3-4 spectral collections between additions or making changes to the
reaction (i.e. changing a stir rate, changing temperature, adding more catalyst).

e If possible, add reagents in well defined ‘steps’. The discrete time increments of the additions help
allow the algorithm to identify new chemical species.

e Choose a spectral region where changes are occurring. For example, try not to include regions
containing strong bands from the solvent.

o |If multiple additions or reaction steps are present in one data set, try analyzing each discrete step.
For example, if an aqueous quench was used at the end of the reaction try ConclRT LIVE processing
including and excluding the quench step.

e If ConcIRT LIVE cannot find a component of interest during the reaction, try adding another aliquot of
that material. For example, if one expects a low amount of reagent X to be present as it is slowly
added to the reaction mixture, add a slight excess after the addition is complete. ConcIRT LIVE may
have a better chance to now ‘see’ that reagent is in the mixture.

e The ConclRT LIVE algorithm can work on a pre-processed experiment set. For example, a solvent
subtraction, baseline offset or derivative can be applied before a ConcIRT LIVE calculation.

e If ConclIRT LIVE is not providing a satisfactory result (or no results at all) try changing the spectral
region, time region, or pre-processing. One can also try to apply smoothing (5 or 7 points) in an effort
to increase the signal-to-noise of the data set and the ability for ConcIRT LIVE to determine the
different reaction components.

ALWAYS SANITY CHECK ConcIRT LIVE RESULTS! ConcIRT LIVE is an algorithm and has no inherent
‘chemical sense’, but we are interested in the chemical information. However, the algorithm is sensitive to
changes in the reaction mixture. Infrared spectra can experience changes that are not due to the chemical
reaction of interest. For example, temperature can influence the peak shape (intensity, position, width) of an
infrared band, especially in strongly hydrogen bonded environments. The ConcIRT LIVE algorithm oftentimes
calculates a component that tracks temperature quite well!

Use collected reference spectra to help confirm the identity of a ConcIRT LIVE generated component
spectrum.

Page 5

METTLER TOLEDO



ConclIRT Live calculates a “goodness of fit” value and displays it in the Status area of the display. The value is
updated as new calculations are completed.
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The “goodness of fit” percentage is also displayed on the Data Treatments task pane, next to the Enable
checkbox.

ConcIRT - Found
camps,. rodnd.

[lEnable 75050,
ConclIRT LIVE Example
To illustrate the capabilities of ConcIRT LIVE, we will use the sulfuric acid catalyzed methanolysis of acetic
anhydride. Through analysis of the 3D reaction surface the ConcIRT LIVE algorithm produces component
profiles and component spectra for the solvent (methanol), starting material (acetic anhydride), intermediate
(acetic acid), and product (methyl acetate). Comparison of the component spectra with authentic spectra was
subsequently used to validate the results. It is important to note that while the results are closely related to the
true chemical events in the reaction, there are noticeable deviations. The methanol profile for instance begins
to rise late | the reaction progress. This is chemically impossible, because the methanol is both solvent and
reactant and additional methanol is not introduced into the reactor. However, effect such as molecular
interaction, temperature fluctuations and the degree to which component signatures resemble one another,
can produce this type of outcome. This topic (deviation between spectroscopic and chemical results) will be
explored in detail in the following example.
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ConclIRT LIVE produces component profiles and spectra for the methanolysis of acetic anhydride.

ConcIRT LIVE Component Spectra

The correspondence between measured pure component spectra and the extracted spectra calculated by
ConclIRT LIVE will vary from reaction to reaction because interactions, nonlinearities and severe overlap can
affect the extracted spectra. Nevertheless, the correspondence is usually more than sufficient to identify
reaction species. Especially useful, ConcIRT LIVE frequently makes it possible to determine when transient
intermediates are present. The accompanying figure shows some examples of the correspondence between
measured spectra (shown in green) and those extracted by ConclRT LIVE (shown in red).
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=] You can use the Spectra Viewer in iC IR to visually compare ConclIRT LIVE component spectra with
pure component reference spectra you collect as a means of identifying the chemicals associated
with ConclIRT LIVE profiles. Simply use the checkboxes in the Spectra List panel to display the
relevant components. As you identify each ConcIRT LIVE component spectrum, rename it with the
chemical name. The labels on the corresponding ConcIRT LIVE profiles in the Trend Viewer will be
auto-updated with the chemical name.

The benefit of ConcIRT LIVE is that it automatically produces relative concentration profiles and component
spectra, in real-time, with no prior information or inputs needed. However, keep in mind that peak height
profiling and ConclIRT LIVE are only two of the many methods used to help investigate chemistry. These tools
are not a substitute for chemical intuition or results from off-line techniques (HPLC, GC, NMR, etc.). One
could say that iC presents a qualitative ‘movie’ of the reaction providing process insight and understanding to
complement quantitative ‘snapshots’ from off-line techniques.
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ReactIR Instruments

The following instruments are supported by the iC IR application.

ReactIR iC 10— This base unit is similar to the ReactIR 15, but it supports mirror conduit as well as DS
Series FiberConduit technologies.

Power, Liquid Nitrogen Dewar
USB,
and Purge Power Lighis (llluminated)

Scan Light (blinking)

Purge

Probe Tip Probe Housing and Clamp Fiber Conduit

ReactIR 15™ — This base unit has a built-in, single DS Optical Interface module SIM, so it can only be used
with DS Series sampling technologies (mirrored conduits are not an option). It is factory-aligned and requires
no rotational alignment. The base unit is sealed so an instrument purge is not required. The ReactIR 15
includes an integrated temperature monitor. The unit uses either a liquid nitrogen or Stirling engine MCT
detector. If the Stirling MCT is used, an option in the Preferences dialog allows the engine to be shut down
during idle periods to prolong its life.

LN, Fill Port
"
Power
Scan -~
MCT OK

DS AgX FiberConduit
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ReactIR 45m™ — This base unit is a full featured reaction analysis system for the most demanding
applications. Designed to be flexible to use the full range of Comp™ probe and conduit technologies, the
ReactIR 45m is the designed for the chemist or chemical engineer faced with the challenge of monitoring
reactions across a wide range of temperature and pressure conditions and is ideal for kinetics and
guantitative analysis. The 45m base unit supports MultiplexIR analysis using two sampling technologies.
The unit uses either a liquid nitrogen or Stirling engine MCT detector. If the Stirling MCT is used, an
option in the Preferences dialog allows the engine to be shut down during idle periods to prolong its life.

Liquid Nitrogen Dewar
Power Light
Scan Light
MCT OK Light R
Temp OK Light :
. i
Probe Housing
Clamp P
PR
Purge “; i
Power
Probe Tip USB
Purge

Fiber Conduit

ReactIR 45P™ — This base unit is a Process Analytical Technology (PAT) tool designed for in-situ, FTIR
monitoring of batch process chemistry. The system is available in two configurations for monitoring chemistry
in the laboratory or in classified areas using a Stirling engine MCT detector. Designed to be flexible to use the
full range of Comp™ probe and conduit sampling technologies, including a dual-probe option, the ReactIR
45P instrument can be controlled by iC IR or iC Process software. Use iC IR to develop a monitoring strategy
in the lab that can be used as a method in iC Process for scale-up or full production.

| IPA Iris Adjustment

Probe RTD
Connection
K4 10 Senfingl | Fiber Optic
Communications
Operational
Status Indicators
Purge and
' Pressurization
Purge Air Indicators
Supply
Purge Bypass
Switch
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ReactIR 247™ — This base unit is a Process Analytical Technology (PAT) tool designed for in-situ, FTIR
monitoring of continuous process chemistry. The system is available in two configurations for monitoring
chemistry in the laboratory or in classified areas using a DTGS detector. Designed for use with K4 conduit
or direct Sentinel sampling technologies, a ReactIR 247 instrument can be controlled by iC IR or iC
Process software. Use iC IR to develop a monitoring strategy in the lab that can be used as a method in
iC Process for scale-up or full production.

||l| Sentinel

K4 Conduit

Fault
Scan
Power TCPAP

FlowlR™— This dedicated FTIR instrument is designed for in-situ, real-time monitoring of continuous flow
chemistry. The small footprint enables the unit to be placed virtually anywhere within the continuous reactor
set-up. FlowlIR™ sensors enable sensor types to meet application needs. Interchangeable Flow Cell Heads
are available in heated or non-heated models with options for the internal volume.

FlowlR™ Sensor

Fault
Scan
Power / TCPAP
Flow OUT
Flow IN
Flow Cell Head
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Notes on the Stirling Engine MCT Operation

The ReactIR 15, ReactIR 45P and ReactIR 45m have the option of using a Stirling engine MCT as a detector.
The following summarizes the automatic on/off operation of the Stirling engine.

Stirling Engine Turns On:

When advancing past the initial page of the Configure Instrument Wizard

When advancing past the Reference Spectra Needed page of the New Experiment Wizard.
When starting a test in the Test Instrument task pane

When collecting a sample directly into a spectra library

When performing an IPA Calibration or Validation

When the Stirling engine is turned on automatically, a progress dialog is displayed until 5 consecutive scans
with the MCT status of ‘OK’ is obtained, at which point, the dialog closes. The progress dialog does have a
Cancel button so that the user can abort if the Mct OK diagnostic malfunctions for any reason.

Stirling Engine Turns Off:

The Stirling engine will shut down immediately when shutting down iC IR. Also, if the “Auto-shutdown Stirling
engine” user preference is enabled, the Stirling engine will be shut down after a delay after the most recent
occurrence of any of the following:

Completion of an experiment.

Completion of a Contrast, Stability or Performance test executed from the Test Instrument task pane.
Collection of a sample into a Spectra Library

Completion/cancellation of the Configure Instrument wizard.

Completion/cancellation of a IPA Calibration or Validation
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Stirling Engine Service
The Stirling engine has a lifetime of 10,000 hours. When engine usage approaches the 10,000 hour limit,
AutoChem Customer Care should be contacted to schedule replacement of the engine. It is extremely
important to replace the engine at this time in order to ensure optimum performance.

The instrument keeps track of Stirling engine usage and displays an initial reminder after the engine has
been in use for 8000 hours. The message is displayed in the Configure Instrument wizard..

Configure Instrument

Configure your ReactiR Simulator

Configure hardware and software seftings

Instnumert. | ReactiR Smuiator - Update the Hardware
strument: ReactIR Smulstor Settings to reflect your
hardware configuration
Detector. Advanced Settings
’ e 2 “Apodzaion HapoGenzel Software settings typically
Silv Detncio / Laser Freq: 7901.42 don't need to be changed,

Instrumeant sedal number.

The Stirling engine has been in use for B000.00 hours and is close to requiting service 1o ensure oplimum performance.
Please contact AutoChem Ce Care 1o schedule service for the instrument

L e

When Stirling engine usage reaches 9500 hours, a warning is displayed whenever an experiment is started.
The warning is displayed when progressing through the Start Experiment wizard.
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ReacltliR Simulator

are and software settings

intumert.  [ReactiR Seniator  v| Update the Hardware
hetrument: ReactiR Smulstor Settings to reflect your
- hardware configuration.
Detector. Advanced Settings
(Sing MCT <] Apodzaon HappGenzel Software settings typically
Sting MCT Detector 0 Laser Freg: 7501.42 don't need to be changed,

The Strling engine has been in use for 5500.00 hours and is close to ifing service 10
Please contact AutoChem Customer Care o schedule service for the instrument

Stat: 4000  End 900

== [Auto Select = dafauits.
wATD2 | Cobrme. |

ccBack | Net>> ” Cancel H Hep ]
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Conduits

AgX FiberConduit™

The FiberConduit™ is comprised of a flexible IR transmission fiber composed of silver chloride/ silver bromide.
The flexible nature of the FiberConduit™ facilitates its use and easy integration with various reactors.

K4 Conduit
The K4 conduit is an articulated arm that provides a path for the infrared beam to travel to a sampling device
(i.e. ATR-based probe) and back to the detector. The K4 conduit consists of four mirrors and a short tube

between mirrors #2 and #3. Mirror #4 is used for alignment. The K4 conduit is used exclusively with
Sentinel™ sampling technology.

Page 15
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K6 Conduit

The K6 conduit is an articulated arm that provides a purged path for the infrared beam to travel to a remote
sampling device (i.e. ATR-based probe) and back to the detector. The K6 conduit consists of six mirrors and
two tubes between mirrors #2 and #3 and #4 and #5. Mirror #6 is used for alignment. The K6 conduit is
used exclusively with 16mm diameter Comp™ (composition) Probe sampling technology.
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Sampling Technology

The Sentinel™ and Comp™ Probes are available in DiComp™ (Diamond) and SiComp™ (Silicon). These
were developed specifically for spectroscopic monitoring of chemical, pharmaceutical and biological
reactions. A diamond or silicon sensor is used as a multiple reflection ATR element; and the seal between
the metal housing and the sensor is available in Teflon and Gold, to ensure chemical compatibility.

Sentinel™
Sentinels are available with a variety of options for interfacing to reaction vessels including: plant reactors,
autoclaves, and other specialty vessels.

A Sentinel™ consists of a Hastelloy C-276 tube with a sensor at one end with a diameter of 1 inch (25.4 mm)
attached to a base of 2 inches (51 mm) in diameter and approximately 1 inch (25.4 mm) in length.

Comp™ Probes
The Comp™ (composition) probes consist of a Hastelloy C-276 tube with the sensor at one end with a
diameter of 0.625 inches (16 mm) attached to a base of 2 inches (51 mm) in diameter and approximately 9
inches (229 mm) in length. The base includes a flange that a clamp is used to fix the probe onto the conduit.
The base also contains a hose barb for purge gas. The probe length is defined as the distance from the tip of
the sensor to the threaded end of a fitting.

i

Note: It is the customer’s responsibility to verify chemical compatibility of the probe with the chemistry
intended to be monitored in advance. Test kits containing shavings of the probe body material, Diamond
sensor and Gold sensor seal are available upon request.

ot

The DiComp™ and SiComp™ composition probes are patented.

DS Micro Flow Cell
The DS Micro Flow Cell sampling technology is an inline analytical tool that enables processing of continuous
flow chemistry without sampling. Attach the flow cell to a ReactIR instrument to enable real-time, in situ,
measurement and monitoring of flow chemistry. The chemical stream flows to the sampling technology
instead of the other way around. A heated model enables you to keep the stream at the desired temperature
to ensure the highest quality measurements.

Heated Model
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A DS Micro Flow Cell connects directly into a ReactIR 15 base unit. ReactIR iC10, and 45m require an
adapter (a DS Optical Interface Module) into which the DS Micro Flow cell connects. ReactIR 45m MultiplexIR
adapters enable you to maximize time and throughput by running two flow experiments with a single
instrument and two flow cells, or you can monitor multi-stage flow processes.

Below is a ReactIR 45m with a MultiplexIR adapter and two DS Micro Flow Cells. One is the heated model

and one is ambient.

For more information, refer to the DS Micro Flow Cell data sheet or the Sampling Technology Guide.

RTDs

Some ReactIR instruments support RTD temperature sensing inputs. The RTDs can be used to monitor
temperatures associated with the instrument or probe interface. When the instrument is configured, the user
has the option of enabling or disabling the RTD inputs. RTD inputs are enabled/disabled using checkboxes on
the first page of the Configure Instrument wizard.
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Configure Instrument

Configure your ReactIR Simulator

Instrument; |F|eactIF| Sirnulatar V| Update the Hardware
Instrument: ReactR Simulator Settings to reflect your
o Apodization: HappGenzel
Liquid M2 MCT Detectar v P P
| & - | Laser Freq: 730142 don't need to be changed,
Instrument senial number: the default settings are

| | optimal for most

[ Festore defaults ] [ Edi... ] circumstances.

Prabe: Reactar 1 w |
Probe hardware sethings: Probe acquisition zettings:
Probe Interface: Resolution: | Moarmal [ever 8 wavenumbers] w |
DS Micra Flaw Cell vl

Gain: | Marmal [1x] v |
Probe Tip: Spectral range [wavenumber)
| DiComp [Diamond) b | Start: | 4DDD| End: | B5D|

S ampling technology serial number:

Scanz/Sample
| | Restore
- Auto Select defaults
v

<4 Back Mext > H Cancel ][ Help

The temperature values from enabled RTDs can be collected and displayed as a trend by checking the Trend
RTD1, RTD2 checkbox on the first page of the New Experiment wizard.

New Experiment

MName Experiment File
ur

Experiment Type .
(&) New () tappend to an esisting experimant Mlarme your flle_a_nd select a
folder to store it in. You can

E«periment File

Esperiment M ame: copy the settings from a

- = —_— arevious experiment by

ul A fin il "l selecting a previous
Experiment Falder: e_xperiment inthe Template
|'\\,us1 Os-fs0T users\sullivan-3My DocumentshiC IR Experiments | m field

Template:
| L]

Instrument: ReactlR Simulatar

Instrument: Simulated ReactlR Simulator [SH:Unspecified] with MCT Detector; ConclRT window = 1300 to
Advanced settings: Lazer WM = 7301415 cm-1; Apodization = HapplGenzel

Praobe: | Reactor 1 w |
DiComp [Diamond) probe [SM:Unspecified] connected via DS Micro Flow Cell: Sampling 4000 to 650 at &
wavenumber resolution; Scan option: AutoS elect; Gain: 1x;

Trend RTD1, RTD2

[ Configure Instrument

<4 Back MHewt > H Cancel H Help
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RTD Alarming
Alarming capabilities are available for RTDs used with the DS Micro Flow Cell .A low alarm limit of -45°F and
a high limit of 130°F for each of the two RTDs are preset at the factory. RTD Alarming is also available for the
AgXFiberémm, AgXFiber95mmx15m, and AgXFibermmx15m (each with a high limit of 180 degrees C and
no low limit. To enable the alarming function, the RTD values must be trended.

An RTD will alarm after a out of spec scans. The alarm will reset itself after a good scan. Three indications
are provided for RTD alarms.

When an RTD goes into alarm, the large Value display will display the RTD temperature with a red
background._

RTD 1 ’ PeakHeight PeakLocation
241.16 23,793.20 1,002.00

| - Deq C __J B Counts __J | Counts __j

Contrast. 1 Intensity : Peak at 1180 ¢m-1 "

27.63 0.98 -0.01
AN ] - W
Peak at 1657 cm-1 1

-0.02

Peak Height AU)

A yellow “caution icon” is also displayed on the Live Experiment toolbar.

A Acquired scan 2 of 25 Elapsed time:
‘m‘ ‘m‘ ! \ | Time remaining:
P — Mext meazurement;
Thirdly, an entry is made in the Event Log.
YW arning ZZE 6 PM 2[2312011 Diagnostic warning: Check your process temperature
1 controller, RTDZ _Sim temperature is above 0.5 Degrees
C
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Configuring the ReactIR Instrument

You must configure iC IR with information about your ReactIR hardware before you can use it to conduct
experiments. Configuration consists of the following steps:

1. Specify hardware settings reflecting your ReactIR hardware configuration.

2. Optionally adjust software settings used when collecting and processing data from the ReactIR
instrument.

3. Collect a reference background while the probe is clean and the system is well purged. This will be
used subsequently as a baseline for accessing whether the probe tip is clean and the system purge is
working properly.

4. Collect a reference background while the probe is clean and the system purge is off that will be used
subsequently to support the water vapor correction feature.

These configuration steps are accomplished using the Configure Instrument Wizard. You can access this
wizard by clicking the Configure Instrument button on the Start page.

Refer to: ReactIR Instruments.

Specify Hardware and Software Settings

The first page of the wizard is used to specify the particular ReactIR hardware options installed and to specify
software settings that will influence how iC IR collects and processes the data it acquires from the ReactIR
hardware.

Configure Instrument

Configure your ReactlR Simulator

Instrument: | ReactR: Simulator v| Update the Hardvare
Instrument: FeactR Simulator Settings to reflect your
Detector: Advanced Settings: garf[tiware oci?flgurtatlc_m. I
Liqui-:l NZ MCT Dietect | Apodization: Happhenzel OTWAErS Setlings Typically

Laser Freq: 7a071.42 don't need to be changed,
the default settings are
optimal for most

Inztrurnent zenial number:

[ Restore defaults ] [ Edit... ] clreumstances.
Frobe: | Reactor 1 w |
Probe hardware settings: Frobe acquisition settings:
Probe Interface: Reszalution: | Marmal [eveny 8 wavenumbers) « |
| C1 Fiber [Chalcageride] v .
Gair: | Marmal [1x] b |
Probe Tip:

Spectral range [wavenumber]

|DiC0mp [Diamaond] V| Start: End:

Sampling technology serial number:
| Scanz/Sample

| Restore
Auto Select v defaultz
¥|RTD 1
[drTD 2 Calitrate. ..

MHext »» ” Cancel ” Help
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The configuration choices on the left side specify the particular hardware configuration you are using. The
choices on the right affect software processing. The software settings are auto-initialized to default values
based on the hardware settings you select. In most cases, you need not change the default software settings.

Instrument The instrument type is selected from a droplist. Refer to Instrument Configuration
Settings for a list of supported instruments.
Detector The type of detector in the instrument. Supported types are as follows.

iC10 - DTGS (deuterated triglycine sulfate) or Liquid N2 MCT (mercuric cadmium
telluride)

IR 15 and IR45m - Liquid N2 MCT or Stirling MCT
IR45P - DTGS or Stirling MCT
IR247 — DGTS only

The DTGS detector is normally used for the acquisition of regular transmission
spectra. The MCT detector has higher sensitivity than DTGS. If the Stirling MCT is
used, an option in the Preferences dialog allows the engine to be shut down during
idle periods to prolong its life.

Serial Number

The serial number of the instrument. This number is stored in the iC IR configuration
and used in Stability and Performance test reports.

Advanced Settings

Refer to Instrument Configuration Settings for a list of the advanced settings used for
each instrument type. Click the Edit button to change the advanced settings.

ConclIRT LIVE range

The range to use for ConcIRT LIVE processing.

Probe Interface

C1 Fiber (Chalcogenide)
AgX Fiber (Silver Halide)
K4 Conduit

K6 Conduit

DS Micro Flow Cell

Probe Tip DiComp (Diamond)
SiComp (Silicon)
Resolution High - every 4 wavenumbers. This is unnecessary in most cases and will slow down

scan rate, increase file size and slow application processing. It may be useful in
certain reactions to help resolve overlapping peaks.

Normal - every 8 wavenumbers. This is the best choice for most chemistry.

Low - every 16 wavenumbers. This choice is only useful in reactions with broad, non-
overlapped peaks that require a fast sampling rate. In such cases, the lower
resolution allows for faster scanning which means a higher signal to noise ratio in
samples taken more frequently than once a minute.

Spectral Range

There is an absolute minimum and maximum that the detector is capable of
measuring. There is also a recommended minimum and maximum based on the
probe interface. The spectral range displays the recommended range. This range is
editable by the user. If the user selects a range outside of the recommended range,
but inside the absolute range, a warning is displayed.

Spectral range [weaverumber|

Start 3500 Ay End ES0

Scanc/Sample [t of range s greater than recommended upper kit of 2000 a1, )

PR | o |
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900
650
650
650
650
650
650
650
650
650
650
650
650

The recommended ranges (default) for the spectral range is:

C1 Fiber 4000

AgX (6 mm x 2 m) 2000

AgX (9.5 mm x 2 m) 2000

AgX (6 mm x 1.5 m) 2800

AgX (9.5 mm x 1.5m) 2800

K4 Conduit 4000

K6 Conduit (6 mm probe) 4000

K6 Conduit (16 mm probe) 4000

K4 Sentinel 4000

AgX 1.5 m to Sentinel 2800

AgX 2 m to Sentinel 2000

DS Micro Flow Cell 4000

FlowIR 4000
Connect Button (on See ReactIR 247, FlowlR, ReactlR 45P and ReactIR 45P Dual Configuration.
some instruments)

If a ReactIR 15 or ReactIR 45 instrument is selected, additional checkboxes are added to the bottom of the

configuration page of the wizard.

Frobe selection: — | Reactar 1 [unconfigured]

Frobe hardware settings:
Probe Interface:

Probe Tip:
DiComp [Diamand]

[“]RTD 1

The RTD checkboxes allow the user to enable the instrument RTDs. There is one RTD checkbox for the
ReactIR 15 and two for the ReactIR 45. When enabled, the RTD is displayed on the experiment wizard as a
checkbox. When the checkbox on the experiment wizard is checked, the RTDs values are trended during the

_ Calibrate... . .
experiment. The button is used to calibrate the RTD.

When the options are configured correctly, click the Next button to advance to the Preparing to Clean the

Probe page of the wizard.

Note: If the user selects a MMIR instrument and the MMIR utility has not been run on that instrument, a

warning dialog is displayed.

] The MMIR Utility has not been run.

] Please dose the application and run the MMIR Utiity to configure the wessel locations.

The user should exit the iC IR software, run the MMIR utility and restart the iC IR application.

METTLER TOLEDO
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ReactIR 247™, FlowIR™, ReactIlR 45P ™ and ReactIR 45P ™ Dual Configuration

The Configuration page for the ReactIR 247, FlowIR, ReactIR 45P and ReactIR 45P Dual incorporate an

additional Connection button.

-

Configure Instrument

Configure your ReactlR 247

Configure hardware and software settings.

Instrument: [ ReactIR 247

z)

Instrument: React|R 247

Probe hardware settings:
Probe Interface:

K4 Setinel

Probe Tip:
[ DiComp (Diamond)

Sampling technology serial number:

Detector: Advanced Settings:

»| Apodization: HappGenzel
(DTG Detector | S S
Instrumert serial number:
[Restoredefauts | [ Edi.. |
Probe: Probe A

Probe acquisition settings:

Update the Hardware
Settings to reflect your
hardware configuration.
Software seftings typically
don't need to be changed;
the default settings are
optimal for most
circumstances.

Resalution: [ High (every 4 wavenumbers)

z)

Gain: [ZDB - ]
Spectral range {(wavenumber)
Start: 4000 End: 650
Scans/Sample
Restore
Auto Select - defaults

<< Back

[ Net>> |[ cancel |[ Hel

Note:
probe to be configured.

Connection

The ReactIR 45P Dual configuration page has an additional field that allows the user to select the

R estore

Probe:

¥

- ]

| Probe & [unconfigured)

This Connection button is used to set up and test the address for the instrument. Click the button to open the

Instrument Connection dialog.

& Instrument Connection

Ethernet Settingz

B9=e3

URL: |172.18.145.245

Test

Initialize

Examples: 192.168.0.1, localhazt, am.inz. axp.net

Cancel
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Enter the instrument address using the formats listed on the dialog and click the Test button to verify that the
iC IR software can communicate with the instrument. A success message will be displayed in the dialog.

Test connection succeeded

Click the Initialize button. When the instrument has been initialized, the OK button is enabled.

& Instrument Connection E| [E| E|

Ethernet Settingz
URL:  [17218.145.245

Examples: 192.168.0.1, localhost, am.inz. axp.net

Test [mitialization success

Click the OK button to close the dialog and continue with the instrument configurations outlined in the
preceeding section.

[ O ] [ Cancel
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Instrument Configuration Settings

The Advanced Setting dialog is used to edit the instrument setting for the instrument. The dialog is accedes

by clicking the

Gain: || w |
Apodization; | L |
Laser WM [cm-1]; | |

[ k. ] [ Cancel ]

Advanced Settings

Gain: | W |
Apodization; | w |
COM Part: [comi v|
Lazer wh [cm-1]: | |

[ k. ] [ Cancel ]

button on the Configure Instrument page of the Configuration wizard.
Advanced Settings

Note that the fields available will differ depending on whether the instrument employs a communications port.

. . Restore default . .
Also note that the Configure Instrument page contains a button to restore a configuration to

its factory default.
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http://incidenttracking.autochem.mt.com/default.asp?pg=pgDownload&pgType=pgFile&ixBugEvent=122448&ixAttachment=8592&sTicket=&sFileName=Advanced Settings without COM Port Selection.bmp

The following table describes the legal settings for the various instrument configurations.

Model Probe Interface Probe Resoluti | Detector | Apodizati | Gain Scans per
Tip on on Sample
ReactlR™ C1, 1.0m AgX DiComp, | 4,8,16 | LN2 Happ- 1-256 | 16, 32, 64,
iC10 (Sentinel only), SiComp MCT, Genzel, 128, 256,
1.5m AgX, >1.5m DTGS Boxcar, 512, 1024
AgX, K4, K6, DS Triangular
Flow Cell
ReactlR™ C1, 1.0m AgX DiComp, | 4,8,16 |LN2 Happ- 1-256 | 16, 32, 64,
45m (Sentinel only), SiComp MCT, Genzel, 128, 256,
1.5m AgX, >1.5m SE MCT | Boxcar, 512, 1024
AgX, K4, K6, DS Triangular
Flow Cell
Dual-Probe | 1.0m AgX (Sentinel | DiComp, | 4,8,16 |LN2 Happ- 1-256 1,2, 4,8, 16,
ReactiR™ | only), 1.5m AgX, SiComp MCT, Genzel, 32, 64, 128,
45 (Fiber >1.5m AgX, DS SE MCT | Boxcar, 256, 512,
MultiplexIR) | Flow Cell Triangular 1024
MMIR for RB02-250, RB04- DiComp, | 4,8,16 |LN2 Happ- 1-256 |1, 2,4,8, 16,
ReactR™ | 50 SiComp MCT, Genzel, 32, 64, 128,
45m SE MCT | Boxcar, 256, 512,
Triangular 1024
ReactiR™ | 1.0m AgX (Sentinel | DiComp, | 4,8,16 |LN2 Happ- 1-256 | 16, 32, 64,
15 only), 1.5m AgX, SiComp MCT, Genzel, 128, 256,
>1.5m AgX, DS SE MCT | Boxcar, 512, 1024
Flow Cell Triangular
ReactlR™ K4, Sentinel DiComp, | 4,8,16 | DTGS Happ- 192- 16, 32, 64,
247 SiComp Genzel, 255 128, 256,
Boxcar, 512, 1024
Triangular
ReactlR™ C1, 1.0m AgX DiComp, | 4,8,16 | SE Happ- 1-256 | 16, 32, 64,
45pP (Sentinel only), SiComp MCT, Genzel, 128, 256,
1.5m AgX, >1.5m DTGS Boxcarr, 512, 1024
AgX, K4, K6, DS Triangular
Flow Cell
ReactiR™ | 1.0m AgX (Sentinel | DiComp, | 4,8,16 | SE Happ- 1-256 | 1,2, 4,8, 16,
45P Dual only), 1.5m AgX, SiComp MCT, Genzel, 32,64, 128,
>1.5m AgX, DS DTGS Boxcar, 256, 512,
Flow Cell Triangular 1024
FlowlIR™ FlowIR™ Sensor DiComp, | 4,8,16 | DTGS Happ- 192- 16, 32, 64,
SiComp Genzel, 255 128, 256,
Boxcar, 512, 1024
Triangular
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Multi-Probe Configuration

If a Multi-Probe configuration is selected in the instrument configuration, a droplist is provided on the
Configure Instrument page of the configuration wizard to select the probe to use for an experiment. The probe
is selected from the droplist and its properties are selected.

If the instrument is an R400 or an iC45M with a MCT diagnostic failure, the following reminder will be displayed.

Be zure to add liquid nitragen ko the dewar before collecting data.

Fleaze allow zeveral minutes after adding liquid nitrogen before continuing.

[] Do not show this dialog again

The user has the option of turning off the reminder either with the checkbox in the dialog or through the
Preferences options.

Configure Instrument

Configure your Fiber MultiplexIR

Configure har and settings.

[P Fibe Multiplex P v|

Instrument: Fiber Multiples) P Update the Hardveare

Detector. | MCT Detector v | [Advanced Settings Sefttings to reflect your
Spodization: HapplGenzel hardware configuration.
Laser Freg; 79042 Software settings typically
don't need to be changed;
the default settings are
[ Restore defaults ] l Edit... optimal for most
circumstances.
Frabe: |F'r0be'l [unconfigured) v|
Frobe hardware settings: Frobe acquisition settings:
Probe Intertace: Hesolution:l Marmal [eveny & wavenumbers) v |
| g 9.5mm & 1.5m Fiber [Silver Halide) vl
Gain: | Mormal [1x] v |
| Probe Tip: Spectral range [wavenurmber)
| DiComp [Diamond) | || s End
Sampling technology seral number:

| ScansfSample

| Festore
H Auto Select v defaults
RTC 1
Ao

Mext »> ” Cancel ” Help

The following considerations apply to multi-probe configurations.

e Advanced Settings are shared among all probes of a multi-probe instrument.
e Settings for Probe Tip, Conduit, Resolution and Start/End WN can be set on a per-probe basis.
e Background and Water-vapor references are saved on a per-probe basis.

The alignment settings are saved independently for each probe.
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Preparing to Clean the Probe

This page of the wizard is an informational page that shows the position of the probe for cleaning.

Configure Instrument

fhlake sure the probe is
only exposed to air (Le.,
not immersed in any
material).
Liquid Nitrogen Dewar
Pawer Lights (llluminated)
g " /
Scan Light (blinking)
e j
Pawer, g A Pmb_e\'_l‘i‘p
UsB, -
and Purge
Fiber Conduit
L)
Prabe Housing and Clamp
l << Back ” et > l [ Cancel ] l Help ]

Note: The image shown in the wizard will differ depending on the instrument type specified in the
configuration.

Position the probe as shown and click the Next button.
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Aligning the Probe

This page of the wizard is used to physically align the probe. When the probe is aligned correctly, the
indicator bars turn blue.

Configure Instrument

Align Probe

Adjust alignment to ensure optimal signal quality.

Adjust the alignment of the
Peak Height systemn (detector mirror x-y

andior conduit

adjustments) to turn the

hars blue, indicating
Contrast f—_ - ;
maximized signal. View

Help for detailed

Contrast: 7.80 Peak Height: 20345 Peak Location: 1000 instructions which wary by
instrument.
015 .
It is recommended not to
proceed until the bars are
hlue since the instrument
=010 may not he fully aligned.
=
0.05
0.0
3900 3600 3300 3000 2700 2400 2100 1800 1500 1200

W awernumber

<< Back “ Mext »» H Cancel ][ Help

The alignment procedure varies depending on the instrument type and whether a flexible fiber or articulated
conduit is used. Refer to:

e ReactlR iC10 Setup Procedures

e ReactlR 45m Setup Procedures
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Collecting a Clean Reference Background

This page of the wizard is used to collect a new spectral background of a clean, dry sensor in air. This
reference background (or ‘Gold Standard’) will be used in the ‘align’ section to determine if the sensor is clean
and the instrument sufficiently purged. It co-adds together 256 scans to ensure an accurate spectrometric
background correction factor. The collection process is indicated by a time bar.

IMPORTANT: The system must be thermally stable, well purged with dry air or nitrogen, and have a clean
sensor! To ensure a clean probe we recommend using the BCS (Background...Clean...and Sample)
procedure. With this simple and effective approach a Background is obtained, the probe tip is Cleaned and
then a Sample spectrum is obtained. If you have removed any contaminants from the sensor interface during
the Cleaning step you will note a deviation in the Sample spectrum - which should essentially be a flat line,
excluding the noise in the diamond region of the spectrum. If needed another round of BCS will continue to
monitor the sensor interface for changes during the Cleaning step. BCS is the systematic approach to,
arguably, the most critical aspect of setup for your system. It is hard to overstate the importance of a clean
sensor as you move forward with monitoring your chemistry.

If you do not need to collect a fresh background, click the Next button to display the next page of the wizard.

Configure Instrument

Collect Clean Reference Background
Defines your "gold standard" for a clean probe tip

0.60

Collecting this reference
0.55 hackground calibrates the
bar graphs on the Clean
step of the Start
0.30 Experirment Wizard.

0.45
0.40

035

Intensity

0.30
028
0.20
018

010

3800 3600 2400 3200 3000 2800 2600 2400 2200 2000 1600 1600 1400 1200 1000
W avenumber

Last Background collected: 4/4/2008 10:50:12 AM Seans

Press Callect Background' when ready. Callect
Background

[ «Back || Mews» |[ Cancel |[ Hep
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Collecting a Water Vapor Sample

This page of the wizard is used to collect a reference spectrum of water vapor. This reference spectrum is
used for subtracting out water vapor from a data set. It is not intended to be a replacement for an effective dry
air or nitrogen purge. The water vapor reference spectrum is simply a convenient way to remove small
amounts of water vapor which may enter or leave the instrument over a long reaction period. The water vapor
spectrum is displayed after the data is collected. Click the Finish button to complete the instrument
configuration.

Note that the water vapor step is skipped for ReactIR 15 ReactIR 45P, ReactlR 45P Dual, FlowIR and
ReactlR 247 instruments unless it is enabled in the User Preferences.

IMPORTANT: In order to collect a good reference spectrum of water vapor one must first obtain a good
reference background with a well purged system and clean probe. Next, the system purge must be turned off
for approximately 15 minutes to allow ambient moisture to collect within the system at levels which
approximate the changes one might see over the period of a long experiment. This single beam reference (as
shown below), ratioed to the “dry” background, will produce a sample spectrum of water vapor - recognizable
by the many sharp absorbance bands in the 1800-1300 wavenumber region of the spectrum. This spectrum
of water vapor is used to mathematically subtract interfering, ambient water vapor from your reaction spectra
via an advanced algorithm specifically designed for this task.

Configure Instrument

Collect ¥

Used by the v

Vapor Sample

apor correction algorithm

Collecting this reference
hackground calibrates the
Water Vapor Correction
feature of the Experiment
task pane

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

Press ‘Collect Sample’ when ready. Collect Water
Wapor Sample

[ << Back ” Finish H Cancel ][ Help
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RTD Calibration

. S Calibrate... .
RTDs are calibrated by clicking the button on the Configure Instrument page of the

Configuration wizard.

Configure Instrument

Configure your MMIR 45 RB04-50

Caonfigure harch &

Instument: | [T EEEEEE

Instrument configuration for MMIR45 REO4-50
Detector: | MCT Detectar

Ipdate the Hardware
Settings to reflect your
hardware configuration.
Software settings typically
don't need to he changed,;
the default settings are
optimal for most
circurmnstances.

v | Advanced Settings:

Gair: Tu

Apodization: HapplGenzel

Lazer Freq: 01415

l Restare defaultz ] [ Edit...
Frabe selection: |Heact0r1 [unconfigured) v|
Probe hardware sattings: Frobe acquisition settings:

Frobe Interface: Rezalution:
| hd | | Mormal [every 8 wavenumbers] w |
Frobe Tip: Spectral range [wavenumber)
| DiCarmp [Diarmand) v|  Stat | 4000)  Eng
BRTD1 Scans/Sample

Calibrate... E!efstc-lre
[JrTD 2 k Auto Select w Efaults

<4 Back

Mext »» ” Caticel H Help

The RTD Calibration wizard is launched.
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RTD Calibration Wizard

Orn this page calibrated devices are associated with BTD pors,

1.Install wour ETD device into an awvailable port, select the row for that port and click the
"Calibrate" button to create or update the device calibration.

&.ou can select "{uncalibrated dewice)" to use a RTD in & port without calibration correction ar
it no desvice is installed in that port,

RTD Pork Device Last Calibration

RTD 2 {uncalibrated device) M

Histary Calibrate Cancel Ok
" =]

The first column lists all RTD ports on the instrument. The RTD Device column is a user-defined name for the
RTD attached to the port. The last column lists the date when the RTD was last calibrated.

A RTD must be assigned a nhame before it can be calibrated. A droplist is provided in the RTD Device column
that contains a list of all previously named RTDs. The user has the option of assigning a new name or using
an existing name from the droplist. When an existing name is used, the calibration data from that RTD is
used. Note that RTD Device names can be used for multiple RTD Ports. This does not imply that the physical
RTD is connected to several ports, only that the calibration settings are the same for RTDs with the same
device name.

A calibration history for an RTD can be viewed by selecting the RTD and clicking the History button. See
RTD Calibration History Display.

Once a device name is assigned to the RTD, select the it and click the Next button to calibrate the RTD.
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The next page of the wizard allows the user to select the type of calibration will be performed.

RTD Calibration Wizard - Calibration Options

1. Selectthe RTD portwhere the device being calibrated is installed.

¢. melect an existing calibration to be updated or enter a new name for the dewvice being
calibrated.

3. Zelectthe calibration type:

* One point calibration is useful if itis only necessary to remowve an obsersed offsetin the
device's response.

*Two point calibration is necessary if the dewvice does not hawve a typical platinum BTD
(FT100) response.

selectthe BRTD pont
RTD T v

Enter a name for the device being calibrated and click Mext
|New RTD Device v|

Calibration type
(%) Dine Paoint Calibration

() Two Paint Calibration

Histary ] l << Back l ’ Mext »» ] I Cancel

Select the calibration type and click Next.

For One Point calibration, see Calibration Wizard: One Point (Offset Removal).

For Two Point calibration, see Calibration Wizard: Two Point Calibration (Response Correction).

Note that the FlowIR requires Two Point calibration. The One Point calibration button is disabled for the
FlowlR.
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Calibration Wizard: One Point (Offset Removal)
This calibration mode assumes the current response curve is correct for the RTD in use and simply nulls out
any offset from the actual and expected values — which are required inputs.

RTD Calibration Wizard - One Poink

For One Faint calibration, an offset is recorded that represents the difference between a
reliahle reference temperature and the current reading. [tis important that the reference
ternperature value is accurate or the calibration could degrade the accuracy of the readings.

1. Enter the reference temperature walue.
2 Click the Mext button to record the calibration offset.

|Heference Temperature; | |m |
|Mea5ured “alue: | |138.E |

|Fir5t Dieriwvative: | |IZI.1 |

The user is urged to test the RTD’s reported temperature at various set points using a calibrated temperature
measuring device.

When the value settles out, the Next button is enabled and the offset is calculated. Click the Next button to
advance to the calibration complete page.
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RTD Calibration Wizard - One Point Calibration Complete

One Faint Calibration is complete...
Fress Cancel to discard the calibration
Fress OFK to save the calibration and update any RTD ports currently using the same dewvice
calibration
History ] l << Back Cancel II oK.

Clicking Save stores the offset correction value to disk for this instrument and RTD. At this point the probe is
calibrated and ready to use.
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Calibration Wizard: Two Point Calibration (Response Correction)
This calibration mode assumes that the response curve currently configured for the device is not correct and it
is necessary to establish the correct response curve. This will require two points and is done at O degrees C
and 100 degrees C. The Low Set Point is calibrated first. Note that the value fields are editable, allowing the
user to fine tune the results.

RTD Calibration Wizard - Two Point Low End

Flace the BETD in an ice bath to establish a reference temperature of approximately 0 degrees
C. lfyou hawve a calibrated temperature measuring device, measure and record the actual
temperature in the Reference Temperature text box.

In & few moments, the temperatures should be at orwvery near 0 degrees C (oryour measured
reference temperatura).

Click the Mext button to proceed to the High End calibration

Reference Temperature: | |11

keasured Walue: 138.6
First Derivative: 0.0
Histary ] I << Back ] ’ Mext »» ] I Cancel

When the value settles out, the Next button is enabled, click Next to proceed to the High Set Point calibration.
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RTD Calibration Wizard - Two Poink High End

Flace the BETD in boiling water o establish a reference temperature of approximately 100
degrees C. lfyou hawve a calibrated temperature measuring dewice, measure and recard the
actual temperature in the Reference Temperature text box,

In & few moments, the temperatures should be at orwvery near 100 degrees C (orvaur
measured reference temperatura).

Click the Mext button to compete the two point calibration

|Heference Temperature: | | |
|Mea5ured Yalle: | |138.E |
|Fir5t Dieriwvative: | |IZI.1 |

When the value settles out, the Next button is enabled and the offset is calculated. Note that the value fields
are editable, allowing the user to fine tune the results. Click the Next button to advance to the calibration
complete page.
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RTD Calibration Wizard - Two Point Calibration Complete

Twio Point Calibration is complete...
Fress Cancel to discard the calibration

Fress OK to sawe the calibration and update any RTD ports currently using the same dewvice
calibration

Higtory ] ’ << Back Cancel ] [ Kk

Clicking Cancel cancels the calibration procedure and no changes are made to the curve. Clicking Save

stores the response curve definition to disk for this instrument and RTD. At this point the probe is calibrated
and ready to use.
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RTD Calibration History Display
The RTD Calibration History display contains a table of all calibration procedure performed on a selected

RTD. The display is accessed by clicking the | nlC sl |button on the bottom of the RTD Calibration
wizard.

Device Calibration History

Time Details
(61753 AM Si442010 H Mew RLTD Device One point calibration with reference temperature: 0.0 raw £, ..
6:28:03 AM 514/2010 Mew RTD Device Twio point calibration with reference temperatures: [0.0,10...
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Working with the iC User Interface

All'iC data displays are interactive. Some of the behavior available with the interactive displays include:
e When a spectrum is selected in the Event Viewer, it is displayed in the Spectra Viewer.

e When a spectrum is chosen in the Spectra Viewer, its location in time is displayed in the Surface
Viewer if associated with that plot.

e When a peak is double-clicked in the Spectra Viewer, the peak profile is added to the Trend display.

Tabbed Displays

iC makes use of tabbed displays at multiple levels within the user interface to provide flexibility and a
maximum amount of available screen space for each analysis window.

Multiple documents can be opened at once and shown as tabs across the top of the document area. Within a
document, such as an experiment, multiple controls can be shown as tabs across the bottom of the document
window.

Tab Groups allow you to view multiple documents at once

When multiple documents (e.g., experiments, results sets, etc) are opened, they are displayed as tabs
located at the top of the display window. The user clicks on a tab to view that document.

/" @istart Page | {aExperiment 2007-09-24 0835 | JaExpetiment 2007-07-31 1145 |

¥

Two experiments can be viewed at once by right-clicking on a tab and selecting one of the tab group options
from the context menu.

Cloze all

Close Other Tabs

Close

Mew Horizontal Tab Group

Mew Yertical Tab Group

In the figure below, the New Horizontal Tab Group option was selected on an experiment. Note the screen is
now divided into an lower tab group containing a single document and a upper tab group containing the
remaining documents.
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[ L[T" ?IJ  Info 10:42:07 AM 1/13/2005 glae:n)Probe OK (Clean 83 %, Purge
2 3
0.0 e i P
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000000 033000 00000 013000 020000 roEER el
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Once a new tab group has been created, the user can right-click on the tab again to rotate the tab grouping.

The Move Next option rotates the selected tab group. Once all tabs have been rotated, the window returns to
its original configuration.

Close All
Close Other Tabs

Close

Mew Hotizonkal Tab Group

Mew Yertical Tab Group

Cpen Docurment Folder

The context menu also has several options for opening and closing document tabs.
Close All — closes all open tabs except the Start Page.

Close Other Tabs - closes all open tabs except the current tab and the Start Page.
Close — closes the current tab.

Open Document Folder — opens the folder (in a file browser) where the active document resides.
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Tabbed/Tiled Views Organize Data within a Document

The four viewer controls on the experiment display are normally tiled to show multiple perspectives on the
experiment simultaneously. Alternately, the data displays can be organized as tabs with only one viewer
control occupying the document area at a time. In the figure above, the lower experiment is viewed as tabbed
which allows the profile to be seen in more detail.

When a document contains multiple tabbed controls, the tabs are displayed on the top portion of the display
window.

Trends | Spectra | Surface | Events

You can switch between Tabbed and Tiled views using the | b buttons on the toolbar.
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Linked Views

The four data viewers in the experiment display are linked interactively. For example, when a data element in

one viewer is selected, the corresponding data elements in the other viewers are also highlighted.

Synchronized Highlighting

The spectral interval can be selected from the Trend Viewer, Event Viewer or Surface Viewer. The interval is

highlighted on all displays automatically.
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1000

Select any reaction spectrum

If you select a reaction spectrum in the Spectra Viewer, click anywhere in the Trend Viewer, select a message
in the Event Viewer or use the up/down arrow keys to highlight a spectrum in the Surface Viewer, all four
viewer controls will update and highlight the chosen event:

The thickness of the selected spectrum increases to visually highlight it.

The associated y-axis title changes color to match the selected spectrum.

The time line in the Trend Viewer moves to show the point in time when the spectrum was recorded.
The Event Viewer highlights the selected event.

The selected spectrum is highlighted on the Surface Viewer.

Selected Peak

There are three ways to select an existing peak with a single mouse click:
Clicking a peak in the Spectra Viewer

Clicking a row in the Spectra Viewer grid

Clicking a peak profile trend in the Trend Viewer.
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When any of these occur, the peak is highlighted in both the chart and grid in the Spectra Viewer and the
trend line is widened in the Trend Viewer.
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Selected Spectra

The spectra can be selected using one of these the following functions:
e Clicking on a sample in the Event Viewer.
Dragging the time line in the Trend Viewer display
Clicking on the spectrum in the Spectra Viewer
Clicking on the selected spectrum in the Spectrum name list
Clicking a point in the Surface Viewer.

When a specific spectrum is selected for analysis, all of the displays respond with the new data:

e Highlighting the row in the Event Viewer

e Positioning the Trend Viewer time line to the spectra’s timestamp value
o Displaying the spectrum in the Spectra Viewer with a widened plot line
e Adding the spectrum to the Spectra Viewer’s grid and highlighting it.
e Highlighting the spectrum in the Surface Viewer.
Trends i i -
ane «:l0dhasERE i
T b BBk« B[03 &
2400 0025 Type Date/Time Description
i) Info 8:07:56 AM 1/19/2010 Inkishzing experiment (no templates)
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Pinning

All measurements in the iC viewers can be pinned. When a measurement is pinned, it is displayed in the
graph and in the corresponding Details Panel. Pinning is similar to the show/hide concept but pinning is
application wide (one pin applies to all linked views), and show/hide is local to each individual viewer (or tile).

A Pin/Unpin button J;rlﬂ is available on the viewers toolbar.
The following rules apply to pinning.
. Pin/Unpin is enabled/available whenever there is a selected measurement.

. When there is a selected measurement, the Pin button provides visual indication of whether the
selected measurement is pinned or not.

) If unpinned, the selected measurement is gray in the Measurement/Distribution Viewer. It will change
if another measurement is selected.

. Pinning from the Trend Viewer or Distribution Viewer assigns a color to the selected measurement
and keeps it in the Measurement/Distribution Viewer even when another measurement is selected.

) Unpinning removes the permanent status of the selected sample and de-allocates its color, but the
measurement is still selected and displayed in gray to reflect its temporary status. It will disappear
entirely when another measurement is selected.

. The Remove button, removes the Reference Distribution
Show/Hide
The Distribution Viewer Details grid also has show/hide capabilities.
. Show displays the measurement or distribution in the Distribution Viewer.
. If the user clicks the checkbox to show an unpinned, selected measurement, the selected

measurement becomes pinned.

. Hide removes the measurement or distribution in the Distribution Viewer and globally deselects the
measurement (this will also cause the timebar in the Trend Viewer to disappear).

. Whether or not a selected, unpinned measurement is initially checked is a user preference (default
value is pinned).

Dockable Viewers
The iC software allows the user to reposition the various viewers anywhere on the display window. In order to

reposition viewers, the user clicks the button on the toolbar. Note that the Allow dockable controls to
be undocked option in the Tools menu must be checked in order for this button to be displayed.

The following example illustrates how to reposition the Event Viewer at the bottom of the Trend Viewer.

In the main toolbar, click the button.

Click and drag the Event Viewer tab free from its normal position. A grey docking station control appears.
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Release the mouse button while hovering over the bottom of the docking station bottom arrow.

The Event Viewer window will automatically be docked at the bottom of the Trend Viewer.
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In addition to being docked, viewers can remain floating.
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Using iC Menus

The iC application contains four pull-down menus located on the main menubar.

File Toolz ‘Window Help

File Menu

The Files menu contains options relating to file functions such as opening and saving experiment documents.

File | Toolz ‘window Help
Mew 3

Open b
Import »

Cloge

Save

Save fiz..

Save Az Template..
Expaort

Create M5 “Word Report

& B & &5 8 G0

Create Read-only Repaort

1 %susl0s-fe00 uze.. \Reactar 1 Exper...5 09-09.iclR
Exit

The menu contains the following options.

New Experiment — Creates a new experiment document.

Spectra Library — Creates a new spectra library for analysis or for copying into
another file.

Result Set — Creates a new Result set for analysis or for inserting additional spectra
from other experiments.

Model — Creates a new Model.

Open Experiment - Opens an existing experiment document. Note that when an existing

experiment is opened, a backup copy (.BAK file) of the experiment is automatically

created. If necessary the extension of this file can be renamed to .EXP and opened.
When the opened experiment is closed, the backup copy is automatically deleted.

Spectra Library - Opens a current spectra library for analysis or for copying into
another file.

Result Set - Opens an existing Result set for analysis or for inserting additional
spectra from other experiments.

Model — Opens an existing Model.

Import Experiment — Imports a iC IR, ReactIR or SPC Grams experiment file.
Result Set — Imports trend files from other MT applications.
Spectra - Imports a ReactIR spectra file.

Model — Imports a QuantIR file.

See Importing External Files.
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Close Closes the current document file.
Save Saves the current opened document file.
Save As Saves the current experiment as a new file with a name defined by the user.
Save as Template | Saves the current experiment as a template. See Saving an Experiment as a
Template.
Export Exports aiC IR, React IR or SPC Grams file.
Create Word Generates a pre-formatted report of the current experiment in MS Word format.
Report
Create Report Generates a pre-formatted, read-only report of the current experiment in XPS format.
Exit Closes all document files and closes the iC IR program. If there are any unsaved
changes to open documents, a dialog is displayed giving the user the opportunity to
save the changes before exiting.
Save Work in Progress
g Experiment "Reactor 1 Experiment 2011-03-23 09-54"" has changed.
Do you want to save the changes?
Apply to allitems:
[ Yes ] [ Ma ] [ Cancel ]
The checkbox is used to save changes to all open documents.
Tools Menu

The Tools menu contains three items.

Toolz | Window  Help

] Preferences...

Connect to other iC / iControl applications...

AutaE wpart

e Preferences — See Preferences Dialog

e Connect to other iC/iControl applications — See Sharing Trend Data with Other iC/iControl
Applications

e AutoExport — See AutoExport Configuration Dialog
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Preferences Dialog

Clicking the Preferences item in the Tools menu opens the Preferences dialog.

x]

& Preferences

Ilzer Preferences:

General

Digzplay the Start Page when iC starts

Dizplay the Toolbox when iC ztartz

Show documents as tabs

[ ] &llows dockable contrals to be undocked

In Trend Viewer "Sample mode, align samplez by elapsed time

] In Trend Viewer, snap vertical ime bar bo nearest sample

Diocuments
[ ] Suppress network, drive warning
[temsz in Recent Documents list: |3 %

Default document location:

Wl Oe-f01 Swsershsullivan-3sMy DocumentzSiC 1R Experiment s E

Surface YWiewer
I1ze alternate rendering [30 graphics]
[ ]Hide Surface Wiewer [no 30 graphics]

iC IR specific

[] Uze "Difference" method when subtracting specha

[15uppress MCT dewar liquid nitrogen warning

[ ] &llows water wapor zample collection for sealed instruments

[ ] Show iC Process task pane

Auto-shutdown Stirling engine Delay: |1 howr w

Preferences are enabled by clicking the checkbox. Clicking the Reset All button will reset the preferences to
the state they were in when the dialog was opened. Clicking the Cancel will exit the dialog without saving
changes. Clicking the OK button saves the changes and exits the dialog.

The dialog contains the following options.
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Display the Start
Page when iC Starts

If this option is checked, the Start Page with a list of top-level functions is displayed
when the program starts. When it is unchecked, the program opens with a blank
screen and the pull-down menus must be used to start a program.

Display the Toolbox
when iC Starts

If this option is selected, the toolbox is initially displayed in a pinned open state when
the application first starts. Otherwise, it is closed and can be opened when needed
by clicking along the right edge of the application window.

Show documents as
tabs

If this option is checked, multiple documents are displayed as tabs. Otherwise,
multiple documents are shown as separate child windows similar to other Windows
programs.

Allow docking
controls to be
undocked.

If this option is selected, you can drag controls such as the Surface Viewer off the
form and arrange them as independent windows. This is particularly useful if you
have a multi-monitor display. When this function is selected, it takes effect on new
documents that are opened but has no effect on existing documents you already
have open.

In Trend Sample
Mode, Align Samples
by Elapsed Time

If this option is selected, samples are aligned to the elapsed time from the start of the
experiment.

In Trend Viewer,
Snap Vertical Time
Bar to Nearest
Sample

When this option is on, when the mouse button is released, the vertical bar in the
trend viewer shaps to the nearest sample position. If the option is off, when the
mouse button is released, the vertical bar does not move

Suppress Network
Drive Warning

If the option is checked, warning messages about saving data to a network drive are
disabled.

Items in Recent
Document List

A number to specify how many recent documents are displayed on the Start page
and File menu.

Default Document
Location

A user-selected default folder for all documents; Experiments, Result Sets,
Distribution Libraries.

Use Alternate
Rendering (3D
Graphics)

Use this option if you are having problems with displaying 3D graphics in the Surface
Viewer. Problems with 3D graphics are usually solved by switching the graphics card
to 16-bit graphics. If that does not work, switch the graphics card back to 32-bit and
then check this option.

Hide Surface Viewer

Hides the Surface Viewer in all viewing configurations.

Use “Difference”
Method when
Subtracting Spectra

When checked, the Differentiation method of solvent subtraction is used. If
unchecked, the Savitzky Golay First Derivative method is used.

Allow Water Vapor
Sample Collection
for Sealed
Instruments

When checked, the Water Vapor Correction step of the Configure Instrument wizard
is enabled for ReactIR 15 ReactlR 45P, ReactlR 45P Dual, FlowIR and ReactIR
247 instruments.

Suppress MCT
Dewar Liquid
Nitrogen Warning

When checked, the liquid nitrogen reminder will be disabled. This only applies to iC
10 instruments, which do not have MCT temperature diagnostics."

Show iC Process
Task Pane

When checked, the iC Process task pane is displayed to allow connection to the iC
Process application.

Auto-shutdown
Stirling Engine

Automatically shuts off the Stirling engine after the specified time delay.
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AutoExport Configuration Dialog

The AutoExport function is used to automatically export spectra and trend data at the end of an experiment.
The AutoExport Configuration dialog is used to set up the export parameters.

AutoExport Configuration

Enable spectra auto-export
Enable trend data auto-export
Spectrum file format
(%) 5PC - Grams data format () C5Y - Comma separated values

Folder path:, | %husl Os-F201 usershaulivan-34kdy Do

Folder/file naming

Fleaze specify the name pattern for the folder and the data files.
Drag and drop the items below to inzert zpecial ‘macro’ characters o
generate unique names from one experiment or zample ta the nest.

| Date | | Time | | E xperiment name | | Sample index

Folder name pattern: | $[Experiment]

File name pattern: F[Time]$Date]

[ Ok ] [ Cancel

The dialog contains the following fields.

AutoExport checkboxes

Specifies what type of data will be exported,
Spectra and/or Trend.

Spectrum File Format

Specified whether the data is exported as an
SPC or a CSV file.

Folder Path

Specifies the folder where the exported files
will be stored.

Folder/File Naming

Used to format the naming pattern for the
folder and file. To format a name, drag the
items to the appropriate fields and location in
the fields.
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Window Menu

YWindow | Help

Show documents az windows

Mew Harizantal Tab Group

Mew Wertical Tab Group

1 Start Page

2 Cyclization - lab

The menu contains the following options.

Show Documents
as Windows/Tabs

Clicking on this menu when tabs are displayed will display the files as separate windows.
Clicking on the menu when windows are displayed will change the files into a tabbed
format.

New Tab Groups

Arranges the display as tabs. See
Tabbed Displays.

File List

All of the open files are listed in the line. The file currently displayed is indicated by the
check in the box next to the title. Clicking on another open file displays that file.

Help Menu

Help

1[?] Help withiC
'ﬁ' Show Start Page

Show Releaze Maotes
Show Documentation Partfolio
Check for Jpdates

License Manager
Abaut iC 1R

The menu contains the following options.

Help with iC

Opens the iC Help tool.

Show Start Page

Opens the Start Page. If the Start Page is already open, focus is given to the page.

Show Release
Notes

Displays a list of changes for the installed release of the software.

Show Document

Opens the PDF Portfolio document for iC IR.

Portfolio
Check for Connects to the MT website and checks for recent software updates. Note that an
Updates internet connection is necessary to use this option.

License Manager

Opens the License Manager dialog to enable the user to review and enter licenses.

AboutiC IR

Displays a list of the software associated with iC and their version number.
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The About iC IR Dialog

The About iC IR dialog displays information detailing the application version number and contains buttons to

access various application/system tools.

& About iC IR

METTLER TOLEDO

Version 4.3.
Contact infoimation

E-Mai AutoChemCustomerCare(@mt com
Web: Visit the web site

Phone:  866-333-6822

Mettler-Toledo AutoChem, Inc.

7075 Samuel Morse Drive

Columbia, MD 21046

Technical details

System Info... |

Clicking the System Info button opens the Windows System Information dialog. The dialog contains
information about the Windows operating environment.

@ System Information

EEX

File Edit Miew Tools Help
Systern Surmmary Item Walue s
Hardware Resources 05 Mame Microzoft Windows P Profezsional
Cormponents Werzion 81,2600 Service Pack 2 Build 2600
Saftware Enviranment 05 b anufacturer Microzoft Corparation
Intemet Settings Spstemn Mame 570w -5SULLIVAMN
: I Systemn Manufacturer Dell Inc.
Qffice 2007 Applications System Mads! OptiPlex 745
System Tupe #a6-bazed PC
Processor %86 Family & Model 15 Stepping & Genuinelnt
Processor %86 Family & Model 15 Stepping & Genuinelnt
BIOS Verzsion/D ate Dell lnz, 261, 12/6/2007
SMEIOS Yerzion 23
YWindows Directony CWwWINDOWS =
Systern Directary C:WwWANDOW S aystem 32
Boot Device WDevicehH arddisk\ alume2
Locale Idnited States
Hardware Abstraction Layer  Yerzion = 5.1, 2600, 2705 [#pzp. 050622-1524
|dzer Mame Abdhzullivan-2
Time £one E astern Daylight Time e
< | >
Find what: |
[]5earch zelected category only [ ] Search categony names only
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Clicking the Components Info button opens the Component Versions dialog. The dialog displays information
detailing the version numbers of all iC IR software components.

& Component Yersions

Azzembly N ame

Accezsibility

AutaChem. Core
AutoChem. D ata, Cale
AutaChem.MathLib
AutaChem. U
AutaChem.ZipLib

AutaT est

ChartF=WinF armz

ChartF= WinFormz. Adornments
ChartF= WinF armz. Annotation
ChartFe winForms.B aze
ChartF=WinFarmsz. D ata
ChemLib

Chemometric:s

D2

DevErpress.Data ve.3

DevE spress Utilz. w63

DevE spress =irak ditors. v6. 3
DevErpress.<traTreslist.v6.3
Eazypuant

ErvDTE

Ftir

iCCore

iCIR

Additional components:

MiniFticr DLL [4.87)
FTIRInzt 1.0.36.1
gozwing 4.6

gzpeinlib 9.0.5.1

gztore? 2.1

HOSTACO 3.1.0.2
HostAcgbdapter 3.1.0.2

File Wersion

4.0.30313.7 builk by: RTMRE
11820
11820
1.182.0
11820
11820
4.31.0
7.0.3306. 26568
7.0.3306. 26533
.0.3306. 26661
7.0.3308. 2651
7.0.3306. 26607
431.0
4.31.0
4.31.0

6.3.20

B.2.320

6.3.30

£.3.3.0

431.0
8.0.50727 932 [QFE.050727-3300)
431.0

4.31.0

431.0

B
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The License Manager button opens the License Manager,

®

& License Manager for, iC IR

Inztalled icenses

Froduct Info

IC 1R 4.3 Instrument Urlimited zite license

iCare for iC IR Ingtrurnent | Mot subscribed.  Click here for more info.

GRAMS Interop Option Unlimited site license

IC Quant Option Unlimited site license

1P IR Validation Option Unlimited site license

ConclRT Pro Option Unlimited site license

Single license activation procedure

Please follow the 4 steps below to activate pour licenze on this machine. 5ee help for additional information.

1. Copy Machine ID: | OF12 || E7BD H Copy ]

2. Activate your license key at:  hittps:/feommunity. autocherm. mit. com

To obtain an Activation code, visit the b ettler-Toledo AutaCherm web zsite uzing the link above. vou will be prompted tolag inar
create a user account if pou don't have one yet. Once logged in, click the link “Activate an iC or iControl License", enter the
tMachine 1D along with your 12-digit Licenze Key and then create the Activation Code.

3. Enter Activation Code:

| | | | [_Peste |

4.

Site license activation procedure

Enable site license:

Contact uz with any questions or difficulties:
METTLER  TOLEDO METTLER TOLEDO Autachem
£ Fhone: 8ER-333-6622
Ermail:  AutoChemCustomerCared@mt.com

Close l [ Help

Information about the License Manager is contained in the iC IR Installation Guide located on the Installation CD.
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Check for Updates Menu Option
The Check for Updates option on the Help menu navigates the user to a website where an automatic check
will be made to determine if the system is running the latest version of the iC software. Note that Internet
access is required to use this feature.

METTLER TOI_EDO Software  Documentation | Application Motes  Training Material | On-Demandd Webinars  User Forum Proceedings
AutoChem Customer Community

Home Applications Products My Account

Chemical Synthesis, Engineering, and PAT

User login iC IR™ - Check for Updates

Username or &-mail: *

You have the latest version of iC IR™.

Paszward: *
You have version 4.3.1.

[T Remember me

If you are interested in learning maore about iC IR™ including information about any knowen issues andd workarounds, then please select the link and login to
the AutoChem Community website: iC IR™ Procuct Page
» Creste new account

» Request new password

Navigation Popular Topics Didn't find what you were looking for? Submit a question to

aour team of experts.

Application Motes » Process Development
Wiehinars # Automated Lab Reactors

» User Forums » Lagentec® FERME

»  Documentation » Particle System Characterization
» Training Material » RCA™ and RC1e™

Software

MT Employee Menu

» Extend iC Trial by 7 Days
» iC Licensing Reports (requires YPR)

The user has the option to download and install the latest version from the website.
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Main Toolbar
The main toolbar contains a series of buttons that function as shortcuts to commonly used menu options.

PRiN-E-A- HE RS 5 OHES 0

The buttons are only activated when the buttons function is available. Inactivated buttons appear as “grayed-
out”.

The Toolbar contains the following buttons.

Button | Description
Opens the iC Help system.
|ﬂ p p sy

Displays the Start Page.

New Experiment Button - allows the user to create a new experiment.

4

Open button - opens an existing experiment.

4

Import button — used to import an external experiment or measurement file.

4

Save button - saves changes to the active document.

Save As button - saves changes to the active document with a new filename.

Export button — Exports the selected experiment data to a CSV file.

Dockable Viewer button — allows the user to reposition viewers within the viewing window.
Refer to Dockable Viewers.

Tab View button — displays the active documents as tabs. This button is mutually exclusive
with the other layout buttons.

Tiled View button — displays the active document in a four quadrant arrangement. This
button is mutually exclusive with the other layout buttons.

Horizontal Layout button — displays the active documents as horizontal panes. This button is
mutually exclusive with the other layout buttons.

Vertical Layout button — displays the active documents as vertical panes. This button is
mutually exclusive with the other layout buttons.

Trend Layout button — displays the Trend Viewer double sized with the Surface Viewer and
Event Viewer tabbed. This button is mutually exclusive with the other layout buttons.
Surface Layout button — displays the Surface Viewer double sized with the Surface Viewer
and Event Viewer tabbed. This button is mutually exclusive with the other layout buttons.
Referee Data button — opens the Referee Data dialog. Refer to The Referee Data Dialog.

w2l sl Y Y e S

= =n =1 anii=s]

&.ﬁ
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Using the Start Page

The iC IR Start Page is used to perform the various functions available with the iC IR application. The
functions are initiated by clicking on the appropriate button on the page. When a button is clicked, a wizard
guides the user through the selected function.

E
'j Experiment

Experiments [.iclR filez) include all reaction data, messages,

annotations, and analysis settings.

[ ]' Result Sets

Result Sets [LicResults files) are great far comparing tiend
results between experiments.

’ Mew Experiment ] ’ Open Experiment l ’ Mew Result Set ] ’ Open Result Set ]

J Spectra Libraries

Spectra Libraries [.icSpectia files] provide a shared repository

far reference spectra.

j Data to Information (D2i)

Azcess ConclRT Pro [icConclRT filez] or iC Quant [ickodel
files] documents far advanced data analysis.

’ Mew Spectra Library ] ’ COpen Spectra Library l

’ MNew D2i Document ] ’ Open D2i Document ]

g .
@ Instrument Maintenance

Configure and test your instrurent.

e
-

_/‘ System Maintenance

Peifarm preventative maintenance or troubleshoating on your
inztrument and software.

’ Configure Instrument ] ’ Start Contrast Test l

’ Display Settings ” Send System Logs ]

I Recent Documents

| & Reactor 1 Experiment
— | 2009-07-20 0545
- F/20/2009 4:46 P

I Reminders

II‘ Send log files manthly

I More Information

E‘ iC Guided Tour

E‘ iC User Interface
MTiC IR Online
[#]CanclRT Live!

E‘ Experiments

E‘ Fesult Sets

E‘ Uszer Defined Trends
E‘ Spectra Libraries
E‘ Quantiative Analysis
[?]Reactr ic10
[?]ReactiR 45m
[?]ReactR R4n00

El Instrument Performance &ssuran...
El Best Practices

El Troubleshooting

I Contact Us

Email Support

Qare

iﬁ' Carmmunity Site

Leam more
The following functions are available from the Start Page.

Button Function
New Experiment See Working with Experiments
Open Experiment See Working with Experiments
New Result Set See Working with Result Sets
Open Result Set See Working with Result Sets
New Spectra Library See Working with Spectra Libraries
Open Spectra Library See Working with Spectra Libraries
New D2i Document See D2i Documents
Open D2i Document See D2i Documents
Configure Instrument See Configuring the ReactIR
Start Contrast Test See Aligning the Probe
Display Settings See Viewing Display Settings
Send System Logs See The Customer Care Log File Utility.
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D2i Documents

The iC application supports several types of D2i (Data to Information) documents.

e Multivariate Models
e Univariate Models
e ConcIRT Pro Analysis

New D2i documents are created by clicking the Mew Dzl Document on the Start page

or

Selecting the New/D2i Document option from the File menu.

;2_*1 E =perirnent
_#&  Result Set
A% Specha Librany

& D2 Document

Either method opens the New Data to Information dialog.

&) New Data to Information (D2i) Document g|

iC Quant
O Multivariate PLS Model

Predicts quantitative chemical properties such asz
concentration even for complexs chemistry irvolving
multiple ar overlapping zpectral bands.

® Univariate Model

Fredictz quantitative chemical properties for chemisty
involving clear, non-overlapping spectral bands.

ConcIRT Pro
© ConcIRT Pro Analysis

Analvzes complex reactions and identifies constituent
components including intermediates and by-products.

0k, l [ Cancel

The dialog contains radio buttons to select the type of D2i document. The document type is selected and the
OK button is clicked to create the new document.

Information about iC Quant models is contained in iC Quant help section and the ConcIRT Pro help section
discusses ConcIRT Pro documents.
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. . . Open D2i Document
Existing D2i documents are opened by clicking the

on the Start page
or

Selecting the Open/D2i Document option from the File menu.

aj E=perirnent

_¢& PResult Set

¥ Specha Library
& D2 Document i

Either method opens a file browser that is used to select the D2i document.

Open D2i Document

]

Loak i |l.f,' iC IR Experiments v| €] jl' el ,

. BAK Files [ﬁReactDr 1 Expetiment 2009-06-09 11-35
@ ElExperiment 2005-07-31 07-06 EReactDr 1 Experiment 2009-06-15 09-32
My Fecent | [CiExperiment MARCKKRS 2008-10-13 09-22  [S)Replay 1
Documents | |5 Reactar 1 2008-08-01 03-35 [C)Replay 2
ICT)Reactar 1 2009-03-04 07-37 [CTiReplay 3
@ [CD)Reactar 1 Expetiment 2009-05-19 09-46  [[)Replay ¢
Desktop ICiReactar 1 Experiment 2009-05-20 09-05 -@J 1Z23.icModel

o,

7

My Documents
by Computer

e

by W etk

ElReactu:ur 1 Experiment 2009-05-27 058-01
[ElReactu:ur 1 Experiment 2009-05-258 09-53
ElReactu:ur 1 Experiment 2009-06-01 03-04
E]Reactur 1 Experiment 2009-06-01 10-54
ElReactnr 1 Experiment 2009-06-03 07-45
ElReactu:ur 1 Experiment 2009-06-08 03-40
ElReactu:ur 1 Experiment 2009-05-08 12-03
ElReactu:ur 1 Experiment 2009-06-05 14-07

B 125, icMadel
@Cvclizatiun - dermo.icMadel
EJiCQuant Maodel 1.icModel
B madel cry-1.icMadel

< | >
File name: || b | [ Open ]
Fles of type: | iCQuant Model files [* icMadel] v| | cancel |

The Files of Type droplist is used to filter file types.

iCEuant Model files [*.i

]
ConclRT)
Inivariate Model [deprecated] files [*.mdl)

ComcIRT Analysis files [
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Working with Experiments

Experiments can be created using several methods:

The user can click the New Experiment button on the Start Page

[ Mew Experiment

or

select the New/Experiment option in the File menu.
File | Toolz ‘window Help
|D Mew ] l.:,j Experiment
=] Open » | 4 Result Set
= lmport b |af Spectra Library
3 Close Jx Model

Both methods will open the Start Experiment Wizard.

Existing experiments can be opened by selecting the Open/Experiment option in the File menu or by clicking

Open Experiment . . : : .
the button on the Start Page. The experiment is opened in the Experiment Display.

Changes can be made to experiment (trends, annotations, peak types, etc.) and the experiment saved as
another experiment file using the Save As ... option in the File menu.

Existing experiments can also be replayed using the Replay Experiment Task Pane of the Toolbox.

The Replay Experiment tool allows the user to replay all spectra or a Replay Experiment
selected group of spectra. In addition, the sampling interval for the replay
can be specified and can be different from the original interval. The
experiment replays with a default name of Replay. Once the experiment Replay Device
replay operation is completed, it can be saved as a new experiment using
the Save As ... option in the File menu.

Select Experiment

Folder:

11us10s-Fs01usersisullivan-3iM
Files

Cwclization - demo.icIR

Browse, ..

Select Spectra

(%) Replay all spectra

() Replay selected spectra
Firsk:

Lask:
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Multiple Experiments
On instruments that contain multiple probes, an experiment for each probe can be run simultaneously. Each

experiment in run in a separate tab and contains its own Live Experiment Toolbar. Experiments are started in
the normal manner. The experiment wizard will display the available probes for the experiment. If an
experiment is running for all of the probes and a new experiment is started, an error dialog is displayed.

New Experiment

] &l the probes Far ReactIR Simulator are currently inuse ar reserved by ather kasks,
L3 Please wait unkil they complete, then try again,

In this case, the user must wait until an experiment is complete, free up a probe or abort a running
experiment.

When multiple experiments are defined, the iC IR will check the sampling intervals and reports any scheduling
conflicts that will result in a slippage of the experiment schedule. A warning dialog is displayed.

Sampling Conflict Detected E|

] The requested schedule has conflicks that cause severe slippage.,
. Please review the sampling schedule and make any desired changes

The user clicks the OK button to open the Edit Schedule dialog.
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The Experiment Schedule

The Edit Schedule dialog allows the user to re-configure phases to eliminate any conflicts in the schedule.

Edit Schedule

Select Probe Fhases for Probe Reactor 2

Start Time Duration Interval Samples
Sh
Scans/Sample o
Scheduls
Al Probes
| Total time: & hours Tokal samples: 480 |
; 240 %
Current o, pp. Remaining O
Add Phase Gunent 8.56:44 AM 7MY 0g:00:00 S
[ Show details El Aug. 1, 2008 é') Phase Details - Probe Reactor Z Phase 1 lIl foon
Skark: 8:56 AM Duration: 03:00:00 Interval:00:01:00 13 1 1 E
- I 460 samples requested, but only 270 planned (41 % slippage) L B E.. ... Out
Reactor 1 Phases L |
Reactor 2 Phases e ‘N [ Reset ]
R

The Slippage field on the right-side of the dialog displays an estimate of the slippage. When the cursor
hovers over a phase, a tooltip provides details of the estimated slippage for that phase and the number of
samples that may be lost. The user can adjust sampling intervals to reduce the slippage. As sampling
intervals are changed, the Slippage field updates to provide a current estimate. When the user is satisfied
with the schedule, the OK button is clicked to create the experiment. It should be noted that the OK button is
always enabled and an experiment can be created regardless of any severe scheduling conflicts.

The Show Details checkbox can be checked to display the individual scan for each probe.

Reactor 1 Phases - |

Reactor 2 Phases '-
reeactar 1 Reques ¢ TR

Feactor 2 Request

recrr- 1 [ AT

Reactor 2 Plan

The Zoom buttons allow the user to view the schedule in greater detail.

Click the Reset button to return the schedule display to it’s original size.
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Start Experiment Wizard

l Configure Instrument

Check your instrument settings before recording an experiment by clicking on the
button on the Start Page.

New Experiment

Once the configuration has been verified, click the
Experiment Wizard.

The Start Experiment wizard is opened.

Hew Experiment

MName Experiment File
MNar

l button on the Start Page to start the

Experimnent Tppe
(%) New ) Append ta an existing experiment () Rapid Collect
. . Mame your file and select a
Ewperimett File folder o st itin,
Experiment M ame: older1o store | In' ou
can copy the settings from
"| a previous experiment by
Experiment Folder: seleot_lng A previous
|'ﬁus1 0=-fs0Thuszersisullivan-3ihy DocumentshiC IR Experiments | D ﬁ:lpderlment inthe Template
Template:
Inzstrument: Reactl R 45m
Instrument: ReactR 45m with MCT Detector; ConclRT window = 1300 to 900 cm-1
Advanced zettings: Laser WH = 7901 415 cm-1; Apodization = Boxzar
Probe: Frobe &
DiComp [Diamond)] probe connected via K4 Conduit; 5Sampling 4000 to B50 at 4 wavenumber resolution; S
option: AutoSelsct; Gain Tx;
[ITrend RTD1,RTD2
[ Configure Instrument
’ Mewst »» ] l Cancel ] ’ Help ]

The first page of the Wizard is used to define the name and location of the experiment document. The page
also displays the current instrument configuration. The Configure Instrument button can be used to correct

any hardware configuration differences.
The user has the option of:
e Creating a new experiment data file.

e Appending this experiment to an existing experiment data file.
e Create a new experiment file with manual sampling. Refer to Manual Sampling.

e Rapid Collect (this option is only available for the ReactIR 45M and multiprobe variants). Refer to

Rapid Collect Experiments.
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The experiment name format can be configured by the user using tokens. The following tokens are
supported.

$(Date) - the current date

$(Time) — the current time

$(Instrument) — the instrument type by name

$(Probe) — the probe type, available for multi-probe instruments only

iC checked the validity of the name before the wizard advances. If an invalid token is used, an error message
is displayed. The error must be corrected before the experiment can be created.

iz

Mame Contains Invalid Variables

"‘-.I The experiment name contains at least one invalid variable,
#' Valid variables for experiments are:

S(Time)

S(Date)
S{Instrurnent Type)
S(Probe Mame)

Note: Itis recommended that experiments be saved to drives local to the PC running iC IR. You can move
the experiment to a different drive after the experiment completes. If the experiment is being saved
to a remote disk drive, a network interruption may cause an irrecoverable failure and the experiment
will have to be re-run.

A droplist is provided that lists all previously defined name formats.

Templates

The user can select a template to use as a “method” for a new experiment. A template is actually an existing

saved experiment. A template allows the user to automatically input all hardware settings, RTD configuration,
measurement interval settings, phases, statistic settings, references and display settings from the previously

saved experiment.

Template:

Wus10s-fs01users\sullivan-3hy Documents\iC IR Experments\Experiment 2 G

Select a template experiment o initialize settings for thiz experiment

Click the Next button to advance to the next page of the wizard.

Note that when using templates, the instrument configuration defined in the template must match the
configuration used for the current experiment. If a mismatch is detected, an error message is displayed that
allows the user to correct the mismatch.
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Configuration differences were detected between the template and the current
inztrument. Thoze differences are outlined below:

Setting

- Tatally Incompatible

. - Probe Interface
| Probe Tip
o Start N

T emplate

C1Fiber
DiCammp
4000
300

256

Curment nstuiment

AgeFiberbrm
SiComp
2000
G50

16

Cancel

Saving an Experiment as a Template

The user can save a completed experiment as a template file. The template does not include any samples but
include all experiment conditions (sampling interval, phases, averaging settings statistics definitions, scan
speed, algorithm settings and serial IO configurations. When an experiment is saved as a template iC IR
appends the term “- Template” (Reactor 1 Experiment 2010-01-25 09-09 - Template) to the filename.

Experiments saved as templates are significantly smaller than the original experiment since all data,
messages, and so on. are deleted.

An experiment is saved as a template by selecting the option on the File menu.

ay
i

D 0 -0 O

Tools  “Window  Help

Mew
Open
[rpart

Cloze

Save

Save bz

E‘

Save bz Template... "

& [0

Ewport [
Create k5 word Bepart
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Creating the Experiment Schedule
The next page of the wizard allows the user to configure the schedule for the experiment by partitioning it into
multiple phases. Each phase can be defined with a specific duration and measurement interval. The phases
are executed in sequence.

Newr Experiment

Experiment Duration
Add phases to control sampling intery

Duration Inkeryal

| Fhases allow you to wary the
sampling interyal during your
experiment. Use a short
interval during active portions
of the experiment to capture
fast changes. This feature
lets you maonitar long
experiments while keeping
file sizes =mall.

1 minube

Total time: & hours Total samples: 480 |

Add Delete

[] Manual sampling

l << Back ” Mext »> H Cancel ][ Help

Click the Add button to add a phase to the experiment. A new row is added to the Phases list. The

Duration and Measurement Interval fields are edited as desired. The number of samples are calculated
automatically. The maximum duration is 30 days with a measurement interval of 15 minutes.

The Duration and Measurement Interval fields have a droplist from which the user can select the time
values.

Duration | Measurement Inkeryval

0g:00:00 Qo:0o:10

oo:o0:10

Alternatively, the user can enter a number into the fields followed by a “h” for hours, “m” for minutes or an “s
for seconds.

Duration
0&:00:00

ghl [~

When the cursor leaves the field, the entered time is converted to the correct time format and displayed
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Duration
0&:00:00

03:00:00 [~

The Manual Sampling checkbox allows the user to manually take samples during the experiment. Refer to
Manual Sampling.

Specifying Reference Spectra for the Experiment

The collection of reference spectra is highly recommended for each new experiment. Reference spectra, also
referred to sometimes as pure component spectra, are useful for comparison to ConcIRT LIVE generated
component spectra. This approach guides in data evaluation and acts as a check on the mathematically
calculated results from ConclIRT LIVE. Additionally, a solvent spectrum must be associated with the
experiment file in order to use the Solvent Subtraction feature on the Experiment task pane in the Toolbox. It
is relatively simple to collect new pure component spectra before each experiment. Alternatively, they can be
loaded into the current experiment file if taken previously. Having these reference spectra available during
data analysis is invaluable. TIP: Solvents that exhibit strong hydrogen bonding (water, alcohols, etc.) will have
a spectrum sensitive to temperature. Collect the reference solvent spectrum at the reaction temperature for
the best auto-subtraction results.

Click one of the checkboxes to select the appropriate reference option.

Start Experiment

Reference Spectra Meeded?
Referen ctra simpli i

Reference Spectra Options
Include reference spectra

@ Collect reference spectra {recommended) _forthe Sc_nlvents, reagents,
Thiz enzures that pour reference spectra and reaction data share the zame intermediates andfor
equipment and ervironmental conditions. products in your reaction to

compare against reaction
. spectra or for use with the
2 Load previously collected reference specira Spactrum Subtraction

Copying reference spectra from a previous experiment can save time when feature.
conducting a campaign of related experiments under zsimilar conditions,

2 Noreference spectraneeded.

ou can collect or load additional reference spectra after completing the
experimant.

2 Just start the experiment

Start the experiment without aligning or cleaning the probe, collecting a backaround
or callecting any reference spectra.

<< Back ” Mext »» H Cancel ” Help

If you checked Collect Reference Spectra, the Wizard system cycles you through a spectrum collection
procedure. Proceed to Positioning the Probe.
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If you checked No Reference Spectra Needed, the wizard advances to the Aligning the Probe for the
Experiment. Note that a reference can also be collected at the end of the experiment.

If you checked Load Previous Collected Reference Spectra, the Edit Reference Spectra page is opened
to load a previously run spectra.

If you checked Just Start the Experiment, the wizard advances to The Live Experiment Toolbar.

Start Experiment

Edit Reference Spectra
Edit the list of refere i

Component Type

Sample 1 Feactant

Sample 2 Solvent Include reference spectra
for the solvents, reagents,
intermediates andfor
products inyour reaction to
compare against reaction
spectra or for use with the
Spectrum Subtraction
feature.

Collect ] [ Load
[ <¢ Back ” Mewt »> ] [ Cancel ] [ Help ]

Load a previously collected reference spectrum by clicking the Load button. A file browser is opened. Select
the reference to use from the spectra library or experiment file and click OK. The Edit Reference Spectra
page is populated with the selected spectrum file components. Select the component to use as a reference
and click the Next button.

If the instrument is an ReactIR ReactIR15 or an ReactIR 45M that has a MCT diagnostic failure, the following
reminder will be displayed.

Be zure to add liquid nitragen ko the dewar befare collecting data.

Fleaze allow several minutes after adding liquid nitrogen before continuing.

[] Do not show thiz dislag again

The user has the option of turning off the reminder either with the checkbox in the dialog or through the
Preferences options.
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Positioning the Probe

This page of the wizard is an informational page that shows the position of the probe for cleaning. Note: the
instrument image shown may be different depending upon your instrument configuration.

Start Experiment

Position Probe

Fosition probe to recard referenc

Ivake sure the probe is
only exposed to air {ie,

not immersed in any
Liquid Nitrogen Dewar rmaterial).

/Power Lights {llluminated)

Scan Light (blinking)

RecsIR IC10

~

: '
Power, Prob:e\T‘l.p
USE, !

and Purge //

Fiber Conduit

Probe Housing and Clamp

Purge —— :

[ << Back ” MNest »» H Cancel H Help

Position the probe for cleaning as shown and click the Next button.
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Aligning the Probe for the Experiment

This page of the wizard is used to physically align the probe. When the probe is aligned correctly, the
indicator bars turn green.

Refer to Alignment Indicators are Not for instructions about aligning the probe.

Mew Experiment

Align Probe
L ignment to ensure optirr
Adjust the alignment of the
Peak Height system (detectar mirror -y
andfor conduit adjustrments) to
) turn the bars green, indicating
maximized signal. Yiew Help
wary by instrurment.
Cottrast: 7.68 Peak Height: 21554  Peak Location; 1001 Itis recommended notto
praceed until the bars are
015 green since the instrument
) miay hot be fully aligned.
2010
E
E
0.05
0.00
3300 3800 3300 3000 ZF00 2400 2100 1800 1500 1200
W avenurmber
<¢ Back ][ Nest »» ] [ LCancel ] [ Help
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Cleaning the Probe

Clean the probe from the previous experiment using the most appropriate solvent(s) to dissolve the reaction
species. A final cleaning with reagent grade acetone is recommended. A virgin cotton swab on a wooden stick
makes an ideal cleaning tool for the slightly recessed sensor tip. NOTE: Q-tips and similar type swabs have
lubricants and are not a great choice for a cleaning tool!

The two colored bars indicate if the probe is clean or dirty. If the bars are red and in the red area of the purge
and clean zone, the probe surface is dirty.

When both bars are green and extend into the green zone on the purge and clean zone, click Next to
continue the setup.

If you click the Next button and the bar is red (indicating a dirty probe), the following display appears.

Purge
Clean

05

04

024 9 Thedatabeng acquired appears abnormal
\/ Are yol sUre yol want to continue?

= 01+

0.1+

Ksuam

Note the spectrum is constantly refreshed indicating what is currently on the sensor. Therefore, one can see if
the probe tip is still ‘wet’ with solvent by the presence of downward pointing peaks. The goal is a flat, straight
line.

A clean probe with a well purged instrument is indicated below.

Start Experiment

Clean Probe
Clean probe tip for sample.
Purge hake sure vour probe is
clean and that your system
Clean iz well purged to ensure
) optimal signal guality
050 Click the Help button if you
can't get the bars to turn
0.40 green.
0.30
020
= 01
& 0
=
010
-0.20
-0.30
-0.40
-0.50
900 300 3300 3000 2700 2400 2100 1800 1500 1200 900
Wavenurmber
<< Back ” MNest = l [ Carncel ] [ Help
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Collecting a Background

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

Modern FT-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. The wizard leads one through this procedure.

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

Start Experiment

Collect Background
Collect a background far this
It i= highly recommended
050 that you collect a new air
hackground for each
experiment. But if you've
0.40 already collected a
= hackground this session,
g Wwou can reuse it by clicking
£ 030 Finish.
020
010
3900 3600 3300 3000 2700 2400 2100 1800 1500 1200 900
W avenumber
Lazt Backaground collected: 4,/4/2008 10:50:12 Ak Scans
Background scan 9 of 2566
Abort Background
n
[ << Back ][ MNest > ] [ Cancel l [ Help

After the background is successfully collected, the displayed spectrum changes color from blue to green.
Click the Next button.
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Start Experiment

Collect Background
Collect a background for this
It iz highly recommendad
050 that you collect a new air
hackground for each
experiment, But if vou've
0.40 already collected a
= hackground this session,
2 you can reuse it by clicking
£030 Finish.
0.20
nin
3900 3BO0 3300 3000 2F00 2400 0 2100 1800 1800 1200 0 S800
W Evenumber
Last Background collected: 4/17/2008 %:40:42 AM Scans
Background collected. Press Nest to continue. Collact
Backaround
[ << Back ” Memxt >3 ] [ Cancel l [ Help

Collecting a Reference Sample for the Experiment

The Collect Sample page of the wizard allows the user to collect reference spectra for an experiment. The
wizard allows the user to collect any number of reference spectra for comparison and analysis purposes.

If you do not want to collect reference spectra, click the Next button.
To collect reference spectra:

= Enter a name for the reference spectrum.

= Select a type for the sample from the drop-down list.

= Select the sample from a list by clicking on the Select button.

= Select a functional group, if desired, for the reference. Functional groups are useful to auto-define
peaks.

Collect the sample by clicking on the Collect Sample button. When the button is clicked, the spectrum for the
sample is displayed in the page. This process can be repeated to collect multiple reference samples.

NOTE: By selecting a functional group (i.e. secondary alcohol), iC-IR will automatically plot a peak profile
(peak height to zero) once the experiment begins. Ideally, this peak is unique and does not overlap with
peaks from the other materials in the experiment. The spectral regions for these suggestions come from a
non-editable table of IR group frequencies. Within the Spectra Viewer, if the pointer is held over a single peak
of interest, a tool tip window with suggestions for the possible identity of the peak will appear. Prior knowledge
of the reaction species, potential intermediates and products will help to narrow the potential peak choices
and minimize extraneous selections. Double-clicking the left mouse button will place a profile for the peak in
the Trend Viewer. If desired, the new profile can be renamed for clarity by right-clicking the highlighted peak
and selecting Trend - Rename. Note that the suggestions offered by the software are available as potential
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profile names. Additionally, the Type of profile may be changed from the default, peak height to zero, to a

different choice under Trend -Types.

Start Experiment

Collect Sample

Calle eferan ectrum for compa

Mame |Reference 11-M

Type |Reactant

It iz useful to collect

reference samples for your

Furctional Group |( none |

v| =olvent and other important

0.60

0.40

|ntenzity

0.20

3300 300 3300 3000 2700 2400

W avenumber

Press 'Collect Sample’ when ready.

2100

1800

chemicals in your reaction.
This will assist with your
data analysis.

1500 1200 300

Collect Sample

’ << Back ][ Mext 33 ” Cancel ”

Help

After the reference samples are collected, click Next button to advance to the next page of the wizard.
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Edit Reference Spectra

The Edit Reference Spectra page of the wizard displays a list of all collected reference spectra for the
experiment.

Start Experiment

Edit Reference Spectra

Edit the list of reference s

Compaonent Functional Group

Itis useful to collect
reference samples for your
solvent and other important
chemicals in your reaction.
This will assist with your
data analysis,

Collect ” Load ” Delete ” Vi

<< Back ][ MNest »» H Cancel H Help

Several options are available on the page.

e Clicking the Load button opens a file browser to allow the user to open an existing spectra library to use
for the reference.

e Clicking the View button displays the spectra in a viewer. Refer to.
e Clicking the Collect button re-starts the spectra collection procedure to collect a new reference spectrum.

Click the Next button to advance to the next page of the wizard.
The next page of the wizard allows the user to collect another background for the experiment.
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Start Experiment

It is highly recommended
050 that you collect a nesw air
hackground for each
experiment. But if you've
0.40 already collected a
= hackground this session,
2 wouU can reuse it by clicking
£ 030 Finish.
0.20
nia
3900 3/O0O 3300 3000 2700 2400 200 1800 1500 1200 0 Q00
W avenumber
Last Background callected: 4/17/2008 5:40:42 AM Seans
Press 'Collect Background' when ready. Collect
Backaround
<{ Back ][ Mest > ] [ Cancel ] [ Help

To collect another background, click the Collect Background button. Refer to Collecting a Clean Reference
Background.
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View Spectra Library Dialog

A library or collection of spectra can be created to serve as a reference for a group of experiments. The library
is composed of the functional group of standard chemical references stored as a library document.

Experiments run using standard functional references with your instrument can help determine the accuracy
of data from your current experiment.

& View Spectra Library E|E|E|

1.0
(R4

101
= 102
M 103

Reference Spectra
[ ]
[

0.5

1.0
4000 300 3000 2500 2000 1500 1000
W avenumber [cm-1]

[=] Spectum Mame Source
10 Solvent
[] 102 Solvent
103 Solvent

There is a checkbox next to each spectrum that is used to hide/show the spectrum on the graph. The
checkbox at the top of the list functions as a “hide/show all”.
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The dialog contains a context (right-mouse click) menu contains the following items.

v Show Toolbar
v Show Legend
v Show Toolkips

Copy Chart To Clipboard  #
Prink, ..

High Contrask
Zoor
Reset Zaom
v Rescale on Zoom
Autoscale
Line Thickness k

v Crosshairs

Show Toolbar

Displays the toolbar at the top of the display.

aheaae dlEHEH

The toolbar contains the following tools.

= Prints the display.
ED Copies the display to the clipboard.
@

“  Zooms the display.

This button is only visible when the Zoom function is enabled. The button
resets the zoom to its original scale.

Rescales only the X-axis on zoom.
Auto scales the Y-axis.
Displays the Legend Panel.

Displays crosshairs on the graph.

Show Legend

Displays a legend box which lists each trend and its name.

The Legend also contains a context menu that allows the user to perform some of the
functions discussed in this section. To access the menu right-click on the legend.
Hide Reference 11-01
Rename
Change Colar
Change ¥ Axis
Copy ko Clipboard

Create Reference
Export
Extrack b
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Copy Chart to Copies the display to the clipboard. The display can be copied as a bitmap, Windows
Clipboard metafile or as text-only. . .

Prink As a Metafile

\ &5 Text (data only)

Print Opens the Print dialog to print the display.
High Contrast Displays the graph with a black background.
Zoom Zooms the display. Refer to Trend Profiles Zoom Operation.
Reset Zoom Resets the zoom to its original scale.
Rescale on zoom | Rescales only the X-axis on zoom.
Auto-scale Auto scales the Y axis.
Line Thickness Selects the line thickness for the plots.

Reposition the Probe for Reaction

If the specified probe is either a K4 or K6, this page of the wizard is displayed. If a fiber probe was specified,
the user is directed to Cleaning the Probe.

Start Experiment

Reposition Probe for Reaction
Fe tion the prob
Ee sure thatthe probe tip iz only exposed to air (e, notimmersed in any matenal).
"Fold" the conduit so that
Frobe repositioning options it's Shaped like an I.IN” with
the probe in an upright
® Probe is already in reactor position position.
Inthiz caze, the software can move directly to collecting a backaground spectrum.
Z Probe repositioned without removing it from condurt
In this cage, the software will re-verify & probe alighment before collecting & background
spechum.
r Probe repositioned after remoyving it from conduit
In thiz caze, the software will re-verify a probe alignment and purge quality before
callecting a background spectrum,
<< Back “ Mext »» ] [ Cancel ] [ Help

The user selects an option using the radio buttons.

If the Probe is already in Reactor Position, the wizard advances to Experiment. To start the experiment,
click the Finish button.

If the Probe repositioned without removing it from the conduit or Probe repositioned after removing it
from the conduit is selected, the wizard advances to the Realign Probe page to ensure maximum
performance before data collection.
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Realign Probe

If the probe is not in the reactor position, the alignment of the probe must be adjusted.

Start Experiment

Realign Probe
Adjust alignment to enst
Peak Height Adjust the alignment of the
probe, conduit andfor
Cortrast detector until the bars turn
green (indicating proper
Contrast: 7.62 Peak Height: 21962 Peak Location: 1003 alignmenty. Click the Help
f | buttonifyou can't get the
/ ‘e || bars to turn green.
/
|
|{h
F 01 r
o
3 |
I |
w"ﬂr'rﬁr”
i
W»__,_—————rf’f/ﬂ'u;’
1
3900 3800 3300 3000 2700 2400 2100 1800 1500 1200
Wigvenumber
I <+ Back ” Wext »» ” Cancel ” Help ]

Adjust the probe until both bars are green and click the Next button. If the probe was removed from the

conduit, the purge must be verified using the Verify Purge Quality page of the wizard. If the probe was not
removed from the conduit, the wizard advances to Experiment. To start the experiment, click the Finish

button.
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Verify Purge Quality

Start Experiment

Verify Purge Quality

it purde qus

Purge - tdake sure your probe is
clean and that your system
Clean - iz well purged to ensure
optimal signal guality.
05 Click the Help button if vou
- can't get the hars to turmn

047 green.

0.3

0z
z M
o
@ 00 _Mﬂ‘ﬁﬁww_‘w_w#—
= i
= i

0.1

0z

03

04

05 T T T . T . . . .

3900 3600 3300 3000 2700 2400 2100 1800 1500 1200
Wigvenumber
[ << Back ] Nsxt» ] l Cancel ] ’ Help ]

For best sampling results, after realigning the probe, you should wait while any water vapor is purged. Once
the two indicators turn green, click Next to continue the setup.
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Starting the Experiment
After all the preparation steps for the experiment are complete, the Live Experiment Toolbar is opened.

Note that the dialog contains a Q button that allows the user to add additional phases to the experiment at
this time.

When the experiment is opened, it is automatically in a paused state.

& Reactor 1 Experiment 2009-04-28 10-14 (Simulated) - iC IR

File Took Window Help

Ef A== E TN R R ] =2 =T ==l

@ Task paused. E‘awed e 3? 23 jé Curent interval: * | Reactor 1 Experiment 2009-04-28 10-14 (Paused) [] Abwasys Show Cunent
2 me remaining :
Newt messurement 000000 L MUe [ [ Shaw Large Values
- - Toolhox 1
/" fay Start Pags (|1 Reactor 1 Experiment 2009-04-28 10-14 (Simulated) x| £ 9Reactor 2 Experiment 2003:04-28 10-14 (Simulated) |
Document Information
Trends Data
: ‘U =] va ‘ﬂj ”:I:I:ll Data] Events Experiment Information:

Started:

4[28j2009 10:14:50 AM

in progress. ..

Trend

00110

Samples Acquired: 2

Instrument Information:
Mo Data Available ReactIR Simulator, Reactor 1
Simulated ReactIR Simulator
with MCT Detector; DiComp
(Diamond) probe connected
via C1 Fiber (Chalcogenide);
Sampling 4000 ko 900 ak &
wavenumber resolution; Scan
option: 16; Gain: 1x;

File: Information:
File: ~
Spectra Surface Reactor 1 Experiment

2003-04-25 10-14.icIR.
ehe ¢ EHAREBEEE

Folder:
Vus10s-Fs01|usersysulivan-3|
My Documentstic IR

Experiments
080 Created:
4128{2009 10:14:43 AM
byt sullivan-3
machine name:
US10W-SULLIYAR. am.mk.mtn
et
with: it IR
Build: 4.1,862.0
Last Updated:
4/28/2009 10:19:48 AM
byt sullivan-3
machine name:
US10W-SULLIYAR. am.mk.mtn
\ et
020 L]
O - Data Treatments
; /'l Y ; BN . User-Defined Trends

oo L e e e B e e e e e e e e Replay Experiment
3%00 3600 30 3000 2700 2400 2100 1600 1500 1200 3899 2474 S50 TestInstrument
‘Wavenumber (cm-1] Wavenumber (cm-1)

S68°0

S 060

a

® &
B g e
& 2k
< 040 85
ki 8
g

2000~

Quantitative Analysis

i] Systeménnotation: Expeiiment Paused ’—l—l— Y

When the Run button is clicked to start the experiment, the experiment starts to collect data and the Live
Experiment Toolbar and the experiment tab turn green.

/" @hstart Page | Jamethanioysis_2 / (aExperiment 2008-04-17 10-11 |

@ Next scanin 000056 %‘apsed UL 331323 Cunent intervat ¥ Reactor 1 Experiment 2009-04-28 10-14 (Running) [7] Adwaps Show Current
ime remaiing: 45 .@
Mot e et s [] Show Large Values
- » Toolbox 1
/{3 Start Page ' iReactor 1 Experiment 2009-04-28 10-14 (Simulated) X | { 3Reactor 2 Experiment 2009.04-28 10-14 [Smulsted] |

et Fofm i

A running experiment can be paused by clicking the button in the Live Experiment toolbar. When the
button is clicked, the Live Experiment Toolbar and the experiment tab change to a yellow background.

If the olle button is clicked the experiment is stopped and considered complete.
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The Live Experiment Toolbar

The Live Experiment toolbar is displayed at the top of the main window and is only displayed when an
experiment is in progress.

Task paused Elapsed time: 00:11:03 Currert interval:
= [r— Time remaining: O7ABST [
Nest measwrement,  00:00:56

The toolbar initially is displayed in yellow indicating a paused experiment. When the Start button is clicked,
the experiment is started and the toolbar changes to green.

| Reactor 1 Experiment 2009-04-28 10-14 (Paused) Always Show Curent
[ Show Large Values

*|Reactor 1 Experiment 2009-04-28 10-14 (Running) Always Show Current
[] Show Laige Values

Mest scan in 00:00:17 Elapsed time: 001048 Cyprent interval
’7 Time remaining: 07:43:12 1 mindte v
MNext measurement:  00:00:17

When the experiment is complete, the toolbar changes to a completion verification message. A summary of
samples taken and any error or warning messages is displayed on the toolbar.

106 samples collected aver 30 minutes * | Reactor 1 Experiment 2009-04-28 10-14 (Completed)
Expe do d2 warrings

The Live Experiment toolbar contains several tools:
The Annotation field allows the user to insert an annotation. The annotation is given a timestamp equal to
the time indicated by the orange time line. By default the time line is positioned at the current time.

The Run - |

™ _ and Pause - - buttons are used to control execution of the experiment. The buttons
toggle depending on the current run state of the experiment.

The Current Interval field allows the user to change the scan interval during the experiment.
The Elapsed Time field displays the total time of the experiment from when it was first started.
The Time Remaining field displays the calculated time remaining until the completion of the experiment.

The Next Measurement field displays the time remaining until the next sampling.

The button is used to add a manual sample from a HPLC or chromatography method. Refer to Adding
Referee Data.

Shiow
[JLarge
The @& checkbox open an additional display tab that displays the peaks in a matrix format. Refer to
Large Values Viewer.

Clicking the button displays a droplist of all active experiments. The user can select an experiment to
view that experiment’s Live Experiment Toolbar.

* | Reactor 1 Experiment 2009-04-28 10-14 {Running)

23 10-14 [Bunning]
Feactor 2 Experiment 2009-04-28 10-14 [Paused)

Click the button to add a phase to the experiment.
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ScheduleEditor

|§ Phase | Dok akian | Inkerval |

Samples
. .
1 3 hours 1 minute 480

| Total time: 16 hours Total samples: 960

[ Add Phaze ] [ Remove Phasze

A new row is added to the Phases list. The Duration and Measurement Interval fields are edited as desired.
The number of phases is calculated automatically.

The Duration and Measurement Interval fields have a droplist from which the user can select the time
values.

Duration | Measurement Inkerval
0a:00:00 oo:o0:10

oo0:00:10

Alternatively, the user can enter a number into the fields followed by a “h” for hours, “m” for minutes or an “s”
for seconds.

Duratkion
0&:00:00
ghl [~

When the cursor leaves the field, the entered time is converted to the correct time format and displayed

Curation
05:00:00
03:00:00
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Manual Sampling

Experiments can be configured for manual sampling by clicking the manual Sampling checkbox on the
Experiment Duration page of the experiment wizard.

New Experiment

Experiment Duration
Addp o contral sampling inten

Phases allow you ta vany
the sampling interval
during your experiment.
Use a short interval during
active portions of the
experiment to capture fast
changes. This feature lets
you monitor long
experiments while keeping

Tou have elected to trigger samples manually. file sizes ol

Manual sampling

[ <¢ Back ][ Mest > ][ Cancel H Help

If the experiment type is defined as Manual Sampling, iC IR will collect a sample each time the ‘H button is

clicked.
@ "waiting for user action...

The button allows the user to manually take a sample during manually sampled experiments. When the user
clicks the button, a manual sample is started. The Pause button is disabled during the sample scan and a
progress bar displays the status of the scan.

Acquired zoan 8 of 266

When the sample scan is complete the data is added to the experiment and the experiment goes into a pause

state until the = button is clicked again. The experiment continues to run, waiting for the next manual
sample.

When the experiment is complete, the user clicks the .. button to stop the experiment.

Page 91

METTLER TOLEDO



Rapid Collect Experiments

The Rapid Collect Experiment feature allows the user to effectively monitor short, fast moving reactions. The
iC IR performs no processing on the acquired samples while the reaction is in progress, so real-time data
analysis is not available during the execution of an experiment. The iC IR scans as rapidly as possible and
the interferogram for each and every scan (no co-addition performed) is placed on a queue for the duration of
the reaction. The Rapid Collect function also has the option to collect temperature data from the RTDs.

Note:  The number of scans per second for a Rapid Collect experiment will decrease if RTD temperature
values are trended.

When the Rapid Collect Experiment is complete, the user can analyze the data like any other experiment.
Using a data treatment option available to Rapid Collect Experiments only, the User is able to specify the

number of interferograms to be co-added in the creation/recreation of the sample spectra collection.

A startup option is available on the Start Experiment wizard, Rapid Collect. This option is only available and
displayed for the ReactIR 45m, ReactIR 15 and ReactIR 45P instruments.

The Rapid Collect Experiment option is also not available if any other probe is running for multi-probe
instruments.

Hew: Experiment

Name Experiment File
Marne vour Experiment

Experiment Type
) Mew () Append to an existing experiment (%) Rapid Callect
. . Mame your file and select a
Experiment File folder to =t tin Y
Experiment Mame: older 1o store | Il‘j. ou
i —_— can copy the settings from
E.:-:. neriment 2009-06-17 09-25 "| a previous experiment by
Experiment Folder: 53|eot_'”g a PreV'OUS
|\,\us1 Ds-f201uzershzullivan-3hWy DocumentshiC IR Experiments | [:] ﬁ:ﬁfnmem inthe Template
Template:
Instrument: Reactl R 45m
Instrument: ReactR 45m with MCT Detector; ConclRT window = 1300 to 300 cm-1
Advanced zettings: Laser WM = 7901415 cm-1; Apodization = Boscar
Probe: Probe &
DiCaomp [Diamaond] probe connected via 4 Conduit; Sampling 4000 to 650 at 4 wavenumber rezalution; 5
option: AutoSelect; Gain: 1x;
[ Trend RTD1, RTDZ
[ Configure Instrument
Mest >3 ] [ Cancel ] [ Help
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When the Rapid Collect option is selected, the wizard is modified to include clean, align, and background
collection but no phase information is displayed. The system limits the experiment to a single phase with
duration not to exceed 30 minutes. It is not possible for the user to specify any interval information.

Start Experiment

Instrument Setup Required?

Experiment Setup Options

Ensure that a valid

® Setup instrument for experiment hackground exists before
The probe should be clean and aligned and a compatible background should be _Star‘tlﬂg the experiment. it
collcted. iz also recommended to

clean and align the probe.

O Just start the experiment

Start the experiment without aligning/cleaning the probe or collecting a background.

<< Back “ Mext = H Cancel H Help

Refer to Positioning the Probe for a description of these wizard pages.

When the instrument has been set up for the experiment, a Rapid Collect Experiment dialog is displayed.

& Rapid Collect Experiment

R apid Collect pauzed

Statiztic: O ptiores
Elapzed Time: 43428 Duration:
Time Remaining; s

Samples Acquired: #=xx

Scanz per second [estimated]: 3.1

[] Trend RTD1. RTD2

[ Start Rapid Collect ]

Scans per zecond [actual]; #xid [ Stop Fapid Collect ]

Page 93

METTLER TOLEDO



Click the Start Rapid Collect button to start the experiment. The iC IR displays a blank experiment document
during a Rapid Collect Experiment.

i Start Page | 413 Cyclization -lab Y (| \Experiment 2008-07-25 11-49

Trends Data

S EIE| T |E|:I:|\ Data) Events

Trend

No Data Available

Rapid Collect Experiment

Spectra
"Experiment 2008-07-25 11-43" in progress.

¢ =B EE N

Elapsed Time: 00,0018
Time Remaining ~ 00:23:44
Samples Acquied: 0

Stop Rapid Collect

Mo Data Available

Miew visible | Color  Mame ¥ Axis| Description
@ a1
O Visble

| Pesks | Spectra

The user can cancel the experiment by clicking the Stop Rapid Collect button. The iC IR prompts the user
for confirmation before cancelling.

Confirm Stop [%|

Are wou sure you wank to stop the Rapid Collect experiment?

[ es l [ Mo ]

When the Rapid Collect Experiment is complete, the system uses the selected value for the number of
interferograms to co-add and then processes the interferogram data into samples. The co-addition value is selected
using the field on the Data Treatments task pane. This field is only displayed for Rapid Collect experiments.

Data Treatments

Cnadded Scans
Current Conddition:

16 W

The CoAddition option allows powers of two from 1 to 64. The chosen selection must be synchronized with
the settings in the experiment used to co-add the interferogram data. If the CoAddition option is changed, the
iC IR will delete the current collection and reprocess the raw interferograms using the new (co-addition)
settings.
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Experiment Display
The experiment display is the primary tool for viewing experiment data. The display contains four viewers.

* Trend Viewer

= Spectra Viewer

» Surface Viewer

= Event Viewer.
These viewers interact with each other to facilitate data interpretation and analysis. The viewers can also be
displayed in a tiled configuration or singly as tabbed views.

Trend Viewer
Trend analysis of several selected components for the experiment are generated in real time and displayed in
the Trend Profiles display. This enables the user to compare peak height profiles and ConcIRT LIVE
generated profiles in one window. The display rescales automatically when different profiles are added.

aha @ 3 EHEMhEYER%h
5000
0.880
4500
0.860
4000 —
_ =
E a
[ —
& &
% T
Basmn L 0840
@
[Ty}
3000 0.820 s
=
: 8
Peal: at 3363 cm-1=0.81 ") =}
=
B0 gan | A 2
' m
L
00:00:00 00:02:00 00: 04:00 00: 06:00 00: 0800

Relative Time

The Trend List is displayed by either placing the cursor on a trend and double-clicking on it, which displays
the corresponding trend along with the Trend List or by right-clicking on the trend plot area and then selecting
the Show Details option.

v Show Taaolbar
v Show Legend

Show Details k
v Show Tooltips
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The value for each selected time is displayed for each component. Different times can be selected by
selecting a different event in the event log.

Trends N Events
ehe & ok ERRR Lty Eeemty
00200 . T _ & O [%6 /= B0 &
' M-\ :r:;"‘i"': :Iﬁ Zc:;"é\‘:‘gm [1ype Date/Time Deseription a|
0.0195 Time [4] Info 8:07:56 AM 1{19/2010 Initializing experiment (no templates)
0.010 ‘_7 Info 8:07:56 AM 1/19/2010 Sirnulated Instrument: ReactIR Simulator
1i] Info 8107156 AM 1/19/2010 Situlated Prabe: Reactar 1
j

Infa B107156 AM 1/19/2010 Sirnulated Configuration: Simulated ReactIR
Simulatar with MCT Detector using HappGenzel
a apodization; DiComp (Diamond) probe connected via
= 5 C1 Fiber (Chalcogenide); Sampling 4000 to 900 &t &

wavenumber resolution; Scan aption: AutoSelect;

: ‘{ Selected time is displayed DA
LT - 3 on the fimeline. 1] Info 8:08:04 AM 1{19/2010  START OF EXPERIMENT (Relative time zero)
Hé; 'QD Sarnple 13604 AM 1/19/2010 Sample 29 acquired at 00:28:00
o o o (. e e —
o - Relative Time o - -ED ?amp}s 34804 M‘I 1!1912010 Samp‘\s 1 acquirsr.! at 00:40:00 3|

Note that by default, the Trend Viewer chart displays a maximum of 20,000 data points. When the number of
data points being trended exceeds this amount, trended values are subsampled. When subsampling occurs a
message is displays at the bottom of the trend chart.

byl i S BT

e (L WO

o
, . . J (o B
| 2

00:00:00 01:00:00 02:00:00 03:00:00 04:00:00

Relative Time
Chart is displaving subsampled data, 83 out of every 100 samolu\

The message provides the ratio of subsamplng that is being performed. If it becomes necessary to view the
full 100 percent of data, the user has the option of reducing the number of trends being displayed to bring the
maximum number of data points below 20,000. The number of data points is calculated by multiplying the
number of trends being displayed by the total number of samples acquired. The number of samples acquired
is displayed in Document Information task pane.

Skarted:
3/15/2010 7:46:25 AM
in progress. ..

samples Acquired: 2077

Device: Probed (Simulated)
Hardware:

It is important to note that subsampling only effects the data being displayed in the trend viewer, all data for
every interval is always collected and stored.
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Trend Analysis from Selected Spectra
To create a trend of a specified spectra peak, click on the peak in selected spectra.
The selected spectrum is indicated in yellow and the profile is displayed in the Peak List.

Once it is displayed in the peak list, the type of peak can be edited. The trend is re-displayed when the type of
peak profile is changed.

The Trend Profile, Peak Profile and profile description of one peak are shown below. The trend of the
selected peak is displayed in the Trend Profile display.

Trends
Eha @ ¢ 62 %RyERR5
0.0200
0.015
0.0195
=
Eoman =
=7 5 o
B o L B BTl B B
o % 0005 o2
no1Es - B =
[k}
§=
T
0.0180 0000 15 G
00:00:00 00: 2000 00: 40:00 01:00:00 01:20:00
Relative Time
Spectra

Eha @ & HEREE®SSIHS

5 .
c
e 00:37:00=2.0e-003 3! .Il |
_
& 0.000
5
5
o
o

3900 3600 3300 3000 2700 2400 2100 1800 1500 1200 900

Inknown [cm-1]
z N Peak at 1276 o] Start Stop
[ N -
g ame |Peak at1o7b om Peak: | 1719 | | 1278
[dp}
Group: | Height | Baseline:
; -D let

£ Type  |HeighttoZ w —
T . E1g (W = In] . .
i

Two peak profiles, their corresponding trend profiles and descriptions of two peaks are shown below. The
trends of the selected peaks are displayed in the Trend Profile display.
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Trends

E@ha & ¢ EHE fan %R
0.0200
0.0135 _ oo Peak at 1276 cm-1
= % B Peak at 1302
8 joan = e Py M Peak at 1390 cm-1
g z 1 apsed bime=00:37: = .
: o =001 : Peak at 1276 cm-1 Peak at 1438 cm-1
o T r|-1.2e-003 : Peak at 1302 Peak at 1438 cm-...
A S[0.01 : Peak at 1390 cm-1 Peak at 1639 cm-1
. o \ o7|-4.7e-005 : Peak at 1435 cm-1 Peak at 2048
! “E|-4.7e-005 : Peak at 1438 cm-1 1| g Peak at 3363 cm-1
=002 : Peak at 1639 cm-1 =8 em
0.0180 Z|-7.1e-004 : Peak at 2042
@[0.01 : Peak
0.onn MD.DI ¢ Peak. at 33563 cm-1
00:00:00 01:00:00
Relative Time
Spectra

2he &3

Jeaction Spectra [a.U
[}
=
=
l
hcm 1]
-

M arme:
Group:

Type:

| Peaks Specta

= EAE R

3900 300 3300 3000 2F00 2400 2100 1300 1500 1200 800
rknow [om-1]

S Start Stop
eak. at cm- Peak: | 1754 1096

Height e Bazeline: Delete

g List

Height to £
elght to Zero W
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Highlighting a Trend Profile

Clicking on a trend with the cursor anywhere on the trend enlarges the trend line, changes the color of the
corresponding title and highlights the selected peak as shown in the display below.

Trends
Eha & &([H49 %knE[wW%h
0.0200
0.0133 0020 Peak at 1276 cm-1
= B Pesk at 1302
m <€ M Peak ot 1390 cm-1
b —
E 0.0140 £ - B Pesk oat 1438 cm-1
3 T = Pesk at 1435 cm-...
o = 000 = Peak &t 1639 cm-1
0.0185 2 =
-y BB Peak st 2043
’ £ M Pesk st 3363 cm-1
]
0.0180 &
0000 e z
00:00:00 07:00:00
Felative Time
Spectra

EHEEIE N El R

0.005
=
= 0.003
=
0
a
o
5 0.000 027 ak: Peak at 3363 cm-1
5 - 28 Height ko Zero, Peak from 3848 to 121
o acid Chloride {1850.,1760)
(o

Alcohol, Phenol {C-00 (1220..1130)
-0.003 aldehyde (1740,,1725)

Alkene (-C=C-1{1680,.1620)

amide {-CO-MH-1 {1680, 16300

-0.005 '
3900 300 3300 3000 2700 2400 2100 1800 1500 1200 900
rknawan [om-1]
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Trend Profiles Zoom Operation
There are two methods available for zooming the trend display.
Right-clicking in the trend graph area and selecting the Zoom option from the right-click menu.
Dragging the mouse over the area you wish to enlarge, as shown below.

Trends
&hEl @ ¢ ([E4D %y ®E BB
0.0200
0.0135 0.020 Peak at 1276 cm-1
= M Pesk ot 1302
m = M Pesk at 1390 cm-1
m -
i 0.0130 ﬁ = M Peak at 1438 cm-1
i T = Peak at 1438 cm-...
o - % 0010 = Peak at 1639 cm-1
: o % 8 B Peak at 2045
L B Pt ot 2365 ot
]
0.0180 B
0.000 fs 0
00:00:00 071:00:00

Relative Time

Both the selected Trend and Spectra enlarge.

The zoomed or enlarged image can be moved by moving the corresponding sliderbars with the mouse.

Trends

Ehaq e ¢ ([EHE kN EBW%ER

0.0270
oo Peak at 1276 cm-1
= B Pesk at 1302
2 % 0.0260 B Peak at 1390 om-1
<T o B Pesk st 1438 cm-1
Du_‘? 0.013a0 T Peak at 1438 cm- ..
o 00250 Pesk at 1639 cm-1
0 Peak at 2045
M Peak at 3363 om-1
0.015970 0.0240

00:00:00 [00: 05:00 00:10:00 Q0:15:0
Relative Time
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To return to the normal size di~~'~y, right-click on the zoomed display and select the Reset Zoom option
=]

—
from the menu or click the button in the toolbar.

Trends
I-;.I I:;-.I '.:E" - H s a1 =l I|1.—.r |1.—.r |'rr |
'-Eh ED e T T = | v Show Toolbar
v Show Legend
Shov Det ails
0.0270 v Show Tooltips
notan _ ak at 1276 cm-1
5 Copy Chart To Clipboard Y ek st 1300
2 % 0.0260 _ sk at 1390 om-1
o o Print... sk at 1438 om-1
m 0.01330 T ak at 14358 om-
o o High Conkrask
o 0.0250 sk at 1639 cm-1
o oo
sk at 2048
sk at 3363 cm-1
0.01970 0.0240 Fescale on Zoom k
AukoScale
Line Thickness r
000000 w Bis Formnak *
add Trends
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Trend Autoscale Operation

When autoscale is enabled, the y-axis is automatically autoscaled. The x-axis is the only portion of the graph
that is selectable by the user.

AutoScale is intended to be used to visually compare the shape of a peak in two different spectra where the
peak height in one spectrum is much smaller than in the other spectrum.

-
L

When the Autoscale button =~ is clicked, the Y axis is scaled based on the selected plot in the graph. The
remaining plots are scaled to their Y axis extents. The units used for the Y axis is the axis for the selected
plot. For example, when autoscaled is enabled for the following graph,

Ehe & ¢([E4E %y E(%%E

015
S
0.75 %
01
=g 05 0 oo o AcAnh Peak
T o a = m
= o g ConclRET Acanh
o = B ConclRT Intern...
0.25 0.05 é
: =
L]
(J\ L
0.00 .
00:00:00 01:00:00 02-00:00

Relative Time

The Y axis is autoscaled based on the selected plot.

ahea [3[EE %k nEMEwE

[
M

0.1
% @0 AcAnh Peak
o W A M ConclRT Acanh
| ]
i = M ConclRT Intern...
0.05 n
£
b
FYPoR T
Wy Lo L o
U A | SO
00:00:00 071:00:00 020000

Felative Time

If no plots are selected, autoscaling uses the first plot in the graph as the basis and uses a Y axis scale of O-
100%.
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The Trend Context Menus

The Trend Viewer display incorporates two right-click or context menus that contain tools for customizing the
displayed data. The menu is displayed when the user right-clicks on the data area of the display.

v Show Toolbar
Shaw Legend
Show Details

v Show Tooltips

Copy Chart To Clipboard »

Print...

High Contrask
Zoom
Rescale on Zoom

AutoScals

Line Thickness »
x Axis Format 4
add Trends

v Show User Annotation Markers
v Show Swstem Annotation Markers
v Show Pinned Sample Markers

Add User annokation
Hide All User Annokation Texts
Show Al User Annokation Texks

The context (right-mouse click) menu contains the following items.

Show Toolbar Displays the toolbar at the top of the display.

Bhea§d = ElESye A |
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The toolbar contains the following tools.
Prints the display.
ED Copies the display to the clipboard.

“  Zooms the display.

This button is only visible when the Zoom function is enabled.
The button resets the zoom to its original scale.

- Rescales only the X-axis on zoom.

Auto scales the Y-axis.
Displays the Legend Panel.

Displays the Details Panel.

El

=

I% Pins the spectra selected in the Event Viewer to the Spectra
Viewer. Clicking the button when Spectra Viewer is already
pinned, unpins those spectra. This tool can be used to add
spectra from the Event Viewer to the spectra list.

i Adds a Reference Trend to the graph. Clicking the button
opens the Select Trend dialog.

k&

Adds an annotation at the active point in the trend

& Displays user-generated annotations on the graph.
s Displays system generated annotations on the graph.
;b Displays all pinned sample markers.

Show Legend Displays a legend box which lists each trend and its name.
W tedian, Mot
Mean, Zgr vt
M courtsfzec, Mo ...
countsfzec, Mo ...
B courtsfzec, Mo ...
M courtsfzec, Mo ...
countsfzec, Mo ...
countsfzec, Mo ...
The Legend also contains a context menu that allows the user to perform
some of the functions discussed in this section. To access the menu right-
click on the legend.

W hiedian, Mot

Mean, Sgr g
M countsisec, Ho ..
Hide counts)sec, Mo Wk, <10 courtsfeec, No ..
Change Color courtsfzec, Mo ..
countzfzec, Mo ...
Copy ko Clipboard countsfsec, Mo .
. countzfzec, Mo ...

Add Annokation
Show Details Displays information about the trends and allows access to hide and show

options.
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Copy to Copies the display to the clipboard. The display can be copied as a
Clipboard bitmap, Windows metafile or as text—only.“ o
Print As a Metafile
As Text (data only)
Paste from Pastes the contents of the clipboard into the trend graph.
Clipboard
Print Opens the Print dialog to print the display.

High Contrast

Displays the graph with a black background.

Zoom

Zooms the display. Refer to Trend Profiles Zoom Operation.

Reset Zoom Resets the zoom to its original scale.
Rescale on zoom | Rescales only the X-axis on zoom.
Auto-scale Auto scales the Y axis.

Line Thickness

Selects the line thickness for the plots.

X Axis Format

Allows the user to change the format of the X axis as follows:

e Record or Sample Number
e Actual time of the measurement

e Relative time (elapsed time during the experiment

Add Trends Allows the user to add trends from open Experiments and Result Sets.
Show User Displays user-generated annotations on the graph.

Annotation

Markers

Show System Displays system generated annotations on the graph.

Annotation

Markers

Show Pinned Displays all pinned sample markers.

Sample Markers

Add Annotation

Adds a new annotation to the event log.

Hide All User Hides the text on user annotations. The marker is still displayed.
Annotation Texts
Show All User Displays the text in user annotations next to the marker. The text can be

Annotation Texts

moved by dragging it to a new location.

If the user right-clicks on a trend line in the graph, another context menu is available.

Hide Peak at 3363 cm-1
L Rename

Change Colar

Change ¥ Axis

Copy ko Clipboard

Add User Annatakion
Hide All User Annaotation Texks
Showe all User Annotation Texts

The context (right-mouse click) menu contains the following items.

Hide . ..

Hides the selected trend.

Rename

Allows the user to rename the trend.

Change Color

Opens a color browser to change the color of
the trend line.
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Change Y Axis Opens a dialog that allows the user to change
the format of the Y axis.

Change ¥ Axis

" awiz name: | [T

countzdzec [fines)
counts/zec

{Mew awis>

Copy to Clipboard Copies the trend data to the clipboard as tab-
delimited text.

Add Annotation Adds an annotation to the to the trend point.
Refer to Adding an Annotation.

Hide All User Annotation Texts Hides the text on user annotations. The marker
is still displayed.

Show All User Annotation Texts Displays the text in user annotations next to the

marker. The text can be moved by dragging it
to a new location.

The Trend Details Panel

The Details panel offers a Detail list of current trends along with the value and source.

The Trend Details is displayed by either clicking on the detail button in the toolbar menu of the trend viewer,
or placing the cursor on the trend viewer and double-clicking on it, which displays the corresponding trend
along with the Trend Detail or by right-clicking on the trend plot area and then selecting the Show Details
option.

v Show Toolbar
v Show Legend

Show Details k
v Show Toolkips

Selecting the Visible checkbox displays the corresponding component as shown in the display below.
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Trends
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25 P\A\-—’\"’_’_’ T R e
30000 i
ol
25000
050
o 20000 B
i o T 040
& & o

15000 1.0 030

10000 05
01
5000
Jul]
0.00
00:00:00 00:15:00 00:30:00 00:45:00 01:00:00 01:15:00
Relative Time
Wiew Wisible | Color Mams Y Axis Description
@ A!I Component #4  ConcIRT - ConcIRT
) Wishle
Component #5  ConcIRT  ConcIRT
Hide &Il
O Component 1 AL, Referes
Show Al
Component 2 Referee  Referes
[] e Component 3 Referee  Referes
— Comiponent 4 Referee  Referes
Comporent 5 Referee  Referes
e (3 Methanol Peak Peak Peak; Height to Zero, Peak from 1065 to 1000

01:30:00 [r1:45:00 02:00:00

Achnh Peak
B Componert #1
B Component #2
B Componert #3
Componert #4
Componert #5
Componert 2
B Componert 4
Componert 5
B Methanol Peak

The Trend Details Panel allows the user to customize the trends in the viewer.

Wiew visible | Colar Mame ¥ s Description
@ A!I ; Companent #4  ConcIRT - ConcIRT
(O Visible

Component #5  ConcIRT  ConcIRT

Companent 1 Al Referee
Component 2 Referee  Referee
Component 3 Referee  Referee
Component 4 Referee  Referee

Component S Referee  Referee

BEEOEOE

s § Methanol Peak Peak Peak; Height to Zera, Peak from 1065 to 1000

The View radio buttons are used to determine which trends are displayed on the graph. The All button
displays all the trends in the trend list. When the All button is selected, the Visible checkboxes are used to
select which trends are displayed. The Hide All button hides all visible data in the graph. The Show All
button displays all visible data in the graph. The Visible checkboxes must be rechecked to view the spectra

again.

Clicking on the Y Axis of a trend allows the user to select another Y axis to apply for the trend. The axis is

selected from a droplist of available axes.

ConcIRT
<Mew axis=

As a trend is selected, its Y axis legend moves to the left most position on the graph.
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Changing the X Axis
The X-axis displays the trends either by:

Record or Sample Number
Actual time of the measurement
Relative time (elapsed time during the experiment

The X-axis is changed using a context menu activated when the cursor is right-clicked in the axis area.

Add Trends Absolute Time

v Show User snnokation Markers Sample Mumber

Changing the Y Axis

The Y-axis can be changed to display different measurement units and scale through the use of a context
menu. To access the menu, right-click on the graph area of the Trend Viewer.

Hide Pealk. at 3363 cm-1
Rename
hange Colar

Copy ko Clipboard [ !

Add User Annakation
Hide all User Annakation Texts

Show all User Annotation Texts

The Axis Settings dialog is opened.

Edit Axis Settings

Captior: | Peak Height [4.11.] |
User limits

Mir: 0792 |

Max  |0.892 |
| ok || Cancel |[ Hep

The dialog allows the user to enter a caption to use for the axis and to customize the min/max limits of the
scale.
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(right-click) menu offers three copy functions for copying trend data.

e Bitmap — Copies the trend data as a bitmap (BMP) graphic file.
e Metafile — Copies the trend data as a Windows metafile (WMA) graphic file.

Copying Trend Data

Trend data can be copied to the Windows clipboard for use by other applications. The trend Viewer context

e Text— Copies the trend data as text. See the explanation below for a description of the
textual format.

below.

Time Peak ©
00:02:05 0.367969
o0:03:12 0.575022
00:04:19 0.509596
00:05:26 0.675432
00:06:33 0.637815
00:07:40 0.629253
00:058:47 0.627265
00:09:53 0.632584
o0:11:00 0.645943
00:12:07 0.653781
00:13:13 0.655345
00:14:20 0.659227
00:15:27 0.655334
00:16:34 0.653815
00:17:40 0.651515
00:158:47 0.650269
00:19:54 0.62199
o0:2l:01 0.6073583
00:22:07 0.604537
00:23:14 0.603749
00:24:21 0.599477
00:25:27 0.557144
00:26:34 0.581335
00:27:41 0.5758652
00:25: 48 0.5763581
00:29:54 0.579415
00:31:01 0.571706
00:32:08 0.563354
00:33:14 0.5638586
00:34:21 0.555435
00:35:28 0.5558826
00:36:35 0.56047
00:37:41 0.559457
00:358: 48 0.555812
00:39:55 0.557976
00:41:01 0.556714
00:4z2:08 0.555274
00:43:14 0.557735

v Show Toolbar
v Show Legend
Show Grid

Prink. ..

* Axis Format

v hOuko-scale

High Contrask

Zoarm

Az a Bitrmap
a5 a Metafile

idata on

Copying Textual Trend Data to the Clipboard

When trend data is copied as textual data, the data is copied as tab delimited text. The format is illustrated

Peak 13

0.
0.
0.
.470314
.439062
. 433582
.435176
.4405189
- Ad9623
.A57296
. 46302

461123
.4B012Z5
. 455459
.457564
. 456792

o

i e e e e e e e e e e e e e e e e e e e e e e o s

02788
700014
3704568

431866
420059
415337
41766

416067
405536
401462
400036
399327
399224
394537
365495
387179

. 364483
. 364137
. 364143
. 383615
. 363204
. 363459
. 36341

. 363404
. 363493

Peak 14

0.
0.
0.
. 541923
.517107
. 516045
. 518325
. 523852
. 535437
. 540745
. 547237
. 548293
. 545789
. 544491
. 5435589
. 5dz892

o

i e e e e e e e e e e e e e e e e e e e e e e o s

24761
255044
360993

519143
S05754
S03586
s0zo0z

499553
459012
455359
453454
451385
452206
476954
46997 1
469147

-4A65554
-465394
L AB5325
- A65086
. 4647089
.465431
- 464674
- 464574
. 46449

Peak 15

0.
0.
0.
.678432
.637818
LGE29253
L62TE65
.63284

. 645943
.653781
. 6583485
.659227
.6553354
.653815
.651515
.6502689

o

7303586
745957
09598

62198

607363
604537
603749
599477
567144
581335
578652
576361
579418
571706
563354
S63866

. 558435
. 5585826
. 56047

.559457
. 55812

. 557876
.556714
. 558274
. 557738

Peak 16

0.
0.
0.
. 135537
.1258189
.1235654
Ll244dlz
.125392
.1l28811
-1297354
. 130758
131023
129225
. 128305
.128063
L 127805

o

i e e e e e e e e e e e e e e e e e e e e e e o s

178003
1754598
162158

119888
115383
114087
113787
112387
105986
107646
108979
10581

107649
1l04sz

102829
10296

.lo11o7
Llo0lazz
.101346
. 100525
.looos?
. 100515
.loooo?
.100155
.0599748

Peak 17

0.
0.
0.
678432
.637818
SGE9EST
SGETEES
.63284

. 6459473
L6537581
.658348
659227
.655334
.653815
.651515
.650269

o

i e e e e e e e e e e e e e e e e e e e e e e o s

7303586
745957
09590

62198

6073683
604537
603749
599477
557144
581335
578652
576361
579418
571706
563354
S638E6

. 558435
. 5585826
. 56047

.559457
. 55812

557976
. 556714
. 558274
557738

Peak 185

0.0197286
0.0280528
0.
. 273554
. 261518
. 2601989
. 260782
. 263767
. 269503
.272924
.275561
. 27593

L 273875
. 2730489
L271794
.271136

o

i e e e e e e e e e e e e e e e e e e e e e e o s

276688

256851
2497594
245835

247669
246085
240034
237544
2364597
235389
236244
232781
229203
228754

L 226431
. 226324
. 226667
. 226168
L225618
. 225516
. 225193
.225134
. 225282

Peak 19

0.0187286
0.0250828
0
. 2738584
.261518
. 260199
. 260752
S 263767
. 269503
L272924
.275561
. 27583

L 273975
. 273049
L271794
.2711356

o

i e e e e e e e e e e e e e e e e e e e e e e o s

276688

256851
249794
24835

247669
246095
240034
237544
236497
235389
236244
232781
229203
2258754

. 226431
L226324
. 226667
.Z26168
. 225618
.225516
. 225193
.2251354
.225282

Peak zZ0

0.
0.
0.
0.
. 231858
. 229347
. 2301289
. 233211
. 238239
L 242323
. 245428
L 244629
. 243746
. 242936
L 242323
. 241926

i e e e e e e e e e e e e e e e e e e e e e e o s

295329
299953
29136

245191

227805
22096

Zz0lol
219756
218779
zlzael
21078

209917
209503
209669
206835
20355

z0z2869

. 201303
.2011z27
.20l0sz
. 200852
. 2006685
. 200838
. 200725
.20o070z
. 200755
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If the Trend Viewer contains data that were sampled at different time intervals, the format of the exported data
varies depending upon which trend is selected, as explained below.

If a trend is selected in the Trend Viewer when the user selects the Copy function, iC IR exports the raw
values for all the visible trends based on the set of timestamps associated with the selected trend. Note that in
a typical experiment all the trends have the same timestamps, so data is copied without manipulation.

For the more complex case in which there are multiple sets of timestamps to deal with, interpolation is used
on those trends with different timestamps to estimate the value at each timestamp in the selected trend. In
this case the selected trends data is copied ‘as is” since its timestamp is used as the master. Trends with
different timestamps will have their data copied as interpolated data.

If there is no selected trend when the copy function is executed, the Trend Viewer creates a composite set of
timestamps combining together ALL the timestamps for all the trends and then eliminates any duplicates.
Timestamps that vary by less than second are also eliminated.

Interpolation based on the timestamps of the selected trend is useful for analyzing data collected across
multiple experiments. On the other hand, to export the most complete data set when multiple sets of
timestamps are involved, make sure that no trend is selected. That way, all the actual data points for each
trend plus additional interpolated values are copied. To deselect all trends, click outside of the actual graph
area in the Trend Viewer. This will de-select any selected trends.

Sharing Trend Data with Other iC/iControl Applications

iC applications and iControl have the ability to share trend data with other applications in the iC software
family. If the iC applications are running on the same PC, trend data from all open experiments in all running
iC applications will automatically appear in the Result List Add Trends dialog for all the iC applications. This
feature is useful for comparing trend data from various types of instrumentation. It should be understood that
care must be taken when comparing trends from different types of instrumentation.

Add Trends

| | Marne |
=[] icFeRm
Iél- |:| Expetiment 2007-10-05 12-55
- [] mMedian, No Wt
- [] mean, sqrwe
- [] countsfsec, Mo W, <10
- [] countsisec, Mo W, 10-50
- [ ] countsfsec, Mo W, 50-150
- [] countsfsec, Mo W, 150-300
-~ [] countsfsec, Mo W, 300-1000
- [] countsfsec, Mo wt, =1000
= [ icIe
Iél- |:| Experiment 2007-10-09 05-05
[ Peak1
[] Peakz
[ Peaks
[] Peak 4
o [] Peaks
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The Connect to Other iC/iControl Applications Dialog

For iC applications running on different PCs on the same network, the iC applications must first connect to
one another. Connections to other iC application running on different PC is performed using the Connect to
other iC/iControl Applications option on the Tools menu.

Toolz | "Window Help

Preferences. ..

| Connect to ather iC # iContral applications...

Clicking this option, opens the Connect to other iC/iControl Applications dialog.

& Connect to other iC / iControl Applications

The Following table shows all connected iC ar iCantrol applications. Ta find an application, pleaze start thiz dialog in all iC and
iCantroll application: on all FCz and prezs "Find Application' in all dialogz, or you can enter the hostname and port address by
adding ah application entry manually.

Application [nfoz

Application Type Yersion PC Mame TCP Part Statuz MHew
HICFERM 1.0 LocalHost 2902 Thiz Application .
iCIR a0 LocalHost 3901 Connected
iCantrol 33 LocalHost 3903 Mot Connected
iCFBRM 10 s On-gsk] ammtmt. 3902 Connected

o] (oo J (o]

The user next clicks the Find Applications button to initiate a scan for other iC applications on the network.
The user initiates this scan on all the PCs that will be sharing data. When the scan starts, these PCs will
broadcast iC application identity information on the network and each PC will receive the broadcast and
compile a “phone book” file containing the identity of other iC applications on the network. These PC and their
respective iC applications will be populated in the Application Type list of the dialog.

Once this initial scan is performed the Application Type list automatically contains all iC applications running
on the network.

There is no need to rescan all the network PCs in the future unless a new iC application or PC running iC
applications is added to the network. In this case, a scan must be run on all PCs to update the “phone book”
file.

Once communications between the iC applications has be established, trend data for the applications is
displayed in the Result List Add Trends list.

Note: Any PCs that will be coordinating live experiments should have the same regional settings and be in
the same time zone.
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Add Trends

| Mame

&

B.

c
g O

O iC FERM

B |:| Experiment 2007-10-05 12-55

- [] Median, Mo Wt

- ] Mean, Sqr w

- [ | counts/sec, Mo Wk, <10

- [] counts/sec, Mo W, 10-50

. || counts/sec, Mo W, 50-150

- [] countsfsec, Mo Wk, 150-300
- [] countsfsec, Mo W, 300-1000
- [] countsfsec, Mok, =1000

] iC IR

- [ Peak 1
- ] Peak 2
- [] Peak 3
- ] Peak4
- [ Peaks
[ icFeRM

E}- |:| Experiment 2007-09-20 06-57

- [] Median, Mo wt

|:| Mean, Sgr Wt

- [ countsfsec, MoWt, <10

- [ counts/sec, Mo W, 10-50

- [] counts/sec, Mo W, 50-150
- [ | counts/sec, Mo Wk, 150-300
<[] countsfsec, Mo W, 300-1000
— [ countsfsec, Mo W, =1000

Experiment 2007-10-09 05-05

& New iC / iControl Application info

Defining a New Connection
A new application can be manually defined by clicking the New button on the Connect to other iC/iControl
Applications dialog. The New iC/iControl Applications dialog is opened.

iC # iCaontral &pplication [nfo

PC name: |

TCF Fart |

Cancel ] [

Help ]

The user enters the network name for the PC and the port number that the application uses. When the OK
button is clicked, the system verifies the connection to the application. If a connection cannot be made to the
application, an error is displayed on the Connect to other iC/iControl Applications dialog.
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& Connect to other iC ! iControl Applications

Apphcation [nfos

The Following table shows all connected iC or iControl applications. To find an application, pleaze start this dialog in all iC and
iCantral applications on all PCs and press "Find Application” in all dialogs. or you can enter the hoztname and port address by
adding an application entry manually.

Application Type Wersion PC Mame TCP Part Statuz e
iCRaman a0 LocalHost 3904 Mok Connected
iCIR 40 LocalHost 390 This Application
iCFERM 40 LocalHost 3902 Mot Connected
iControl a0 LocalHost 3303 Mok Connected
B Unknown 1.0 sullivan-3 Fo00 Mot Connected
Find Applcation [ Ok, ] [ Cancel ] [ Help l

Editing iC/iControl Application Info

The user can edit the port number for a application connection by clicking the Edit button on the Connect to
other iC/iControl Applications dialog. The Edit iC/iControl Application Info dialog is opened. The dialog
contains information about the application and has one editable field, TCP Port. Normally the TCP Port is
auto-detected when the system scans for applications. If a port needs to be changed for some reason, the
new port number can be edited here. When the OK button is clicked, the TCP Port is verified by the system.

& Edit iC / iControl Application Info

IC / iControl Application [nfo

Application Type: ICRaman

Yersion: |3.D.5D5.D
PC name: |
TCP Patt: 13904

Fath of Executable:

CAICRamanbls_BetahiCRaman.exe

ak ]’ Cancel ][

Help

METTLER TOLEDO

Page 113



Event Viewer

The Event Viewer collects the time each sample spectrum was taken during an experiment. When the user

clicks a sample in the list, the sample is displayed in the Spectra display.

The Event Viewer is a log of various events including:

¢ Annotations made by the user

Audit events

Error and warning messages

System messages including Pause and Resume actions

Sample events that record the date and time a sample was taken

IMPORTANT: Observations about an experiment can be added to the Event Viewer during an experiment by
right-clicking on a row in the Event Viewer or by using The Live Experiment Toolbar. It is very important to
note changes in the reaction conditions in the Event Viewer (i.e., changed stir rate, added 10 mg of material,
solids being formed, instrument indicates 80% conversion).

Events

Data’ Events

W (%= (B8 @ E] 4

Tvpe

=1 Sample
=1 Sample
=1 Sample
=1 Sample
=1 Sample
=1 Sample
=1 Sample

% Systemann, ..

;FD Sample

=1 Sample
=1 Sample
=1 Sample
=1 Sample
=1 Sample
=1 Sample
=1 Sample
=1 Sample

% Systemann. ..

Drate) Time

Fi46:00 AM 12/30/1599
3:453:00 AM 123001399
3:50:00 AM 12/30/1399
3:52:00 AM 12/30/1399
3:54:00 AM 12/30/1399
3:56:00 AM 12/30/1399
358:00 AM 12/3001899
4;00;00 AM 12/30/1899
4;00:00 AM 12/30/1899
4;02:01 AM 12/30/1899
410400 AM 12/30/1899
4;06:00 AM 12/30/1899
4;08:00 AM 12/30/1899
4;10:00 AM 12/30/1899
4112:01 AM 12/3001899
411400 AM 12/30/1899
4116:00 AM 12/30/1899
4;18:00 AM 12/30/1899

Descripkion

Sarmple 114 acquired at 03:46:00
Sample 115 acquired at 03;45:00
Sample 116 acquired at 03;50:00
Sample 117 acquired at 03;52:00
Sample 118 acquired at 03:54:00
Sample 119 acquired at 03;56:00
Sample 120 acquired at 03;58:00

Chromatography sample taken at 04:00;00

Sample 121 acquired at 04:00:00
Sample 122 acquired at 04:02;01
Sample 123 acquired at 04:04:00
Sample 124 acquired at 04:06:00
Sample 125 acquired at 04:08:00
Sample 126 acquired at 04:10:00
Sample 127 acquired at 04:12;01
Sample 123 acquired at 0¢4:14:00
Sample 129 acquired at 0¢4;16:00

Chromatography sample taken at 04:18:00

Multiple items can be selected in the Event Viewer using the Ctrl key (for individual), or Shift+Ctrl keys (for a
range). When multiple items are selected, the user can pin or unpin the samples using the context menu.
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Event Viewer Context Menu

The Event Viewer incorporates a right-click or context menu that contains an option for copying the contents
of the viewer to the clipboard. The data can be copied as:

e Atable of all events
e The table of events as an image

e Copy the selected row as text
A Print option can be used to print the contents of the display to a local or network printer.

Print. ..

Copy Table To Clipboard
Copy Image To Clipboard
Copy Fove To Clipboard !
Annokation [

Event Viewer Toolbar

The Event Viewer contains a toolbar that provides filters for selecting which type of messages will be
displayed. The toolbar contains the following filters.

W %= (BB E &

Prints the contents of the display.

Copies the table to the clipboard.

Displays all user messages

Displays all system messages

Displays all pinned system messages

Displays all unpinned sample messages

Displays all error messages

Displays all warning messages

Displays all informational messages

=55 e tFEH|e B

Displays all audit messages

Note that the filters can be used in combination to provide a log suited to the users individual requirements.
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Data Viewer

The Data Viewer collects the time each sample was taken and the value for each loaded sample.

Data

Data| Events

Trend

Peak 1

Fi

=

X

“aYield

Starting Material

573
—

Product

Starting Material 1

COther

Product 1

00:32:00
I

.16

18...

00:58:00

- -

R =T

5| ERiooo

0.13

C 450,

.83

0.23

5.

01:40:00

T2

=

21...

0.30

-

21...

0.27

o

02:18:00

B3,

92

g.70

0.00

1.

9.03

0.34

o...

03:00:00

79

9

3.47

0.55

=L

3.72

0.61

95,

03:15:00

g3,

=L

2.15

0.69

a7

1.95

0.64

a7

03:40:00

g4,

9.,

1.40

0.7z

a7

1.53

0.73

a7

04:00:00

g9,

9,

0,93

0.89

93,

0.81

0.76

93,

04:15:00

a1,

9,

0.73

0.93

I

0.74

0,99

93,

04:35:00

a4,

1a...

0.60

1.05

5.

0.33

1.09

5.

04:55:00

I

9.

0.46

I

0.47

I

05:20:00

g,

9.

0.44

1.21

5.

0.47

1.25

5.

0&:20:00

10...

9.

0.39

1.43

3.

0.21

1.37

3.

T
07:20:01

o}

95

11...

9.

0.31

1.62

3.

0.62

1.58

97,

The Right and Left arrow keys can be used to step through the columns one column at a time. The Up and

Down arrow keys can be used to step through the rows one row at a time.

Data Viewer Context Menus

The Data Viewer incorporates several right-click or context menus.

Right-clicking in a data cell opens a menu that contains an option for copying the contents of the viewer to the
clipboard as text. Options are available to copy a single selected cell, row column or the entire table.
A Print option can be used to print the contents of the display to a local or network printer.

Copy Cell
Copy Column
Copy Row

Copy Table
Copy Image

Prink.

Set number of decimal places...

Best fit all calumns

An additional option is available to set the number of decimal places that are displayed. The setting of this
option affects every cell in the table.
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Decimal Places

# decimal places to dizplay: |2

Cancel

4

Right-clicking on a trend heading opens another context menu allows the format of the data to be edited.

Change ¥ Axis
Copy ko Clipboard

Remowe Specktrum
Create Reference
Export k
Exkrack L4

The menu contains the following options.

Show/Hide . ..

Shows or Hides the selected data. The data is hidden in the graphic area but
remains listed in the Details Panel

Change Color

Select Line Color and Style [z|
Line Color Line Style
Ok

HEEENEN HEEN

EEEEEEEEENI
.. . . L _ BN BB BN |
EEEEEEEEEEEN -——-
Auto-azsign
b arker
H ® A ¢ + X o

Change Y Axis

Change Y Axis

W awiz name:

Hizec
H/zec [Square wWeight)
<Mew asis:

Copy to Clipboard

Copies the display to the clipboard. The display can be copied as a bitmap,
Windows metafile or as text-only.

Copy Ta Clipboard  + -t =4 el
Prink. .. Az a Metafile
Az Texk (daka only)

Remove Spectrum

Permanently removes the selected spectrum from the viewer. If the spectrum is a
reference, a confirmation dialog is displayed before the spectrum is removed.

Create Reference

Designates the selected spectrum as a reference.

Export Exports the selected spectra to a file. The user has the option of exporting only the
selected spectra or all pinned spectra.
Extract Allows the user to extract the background or single beam from the selected

spectra.
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Spectra Viewer

Reaction spectra from the experiment are shown in the Selected Spectra display. If the ConcIRT LIVE
analysis feature is enabled, component spectra from the analysis are also shown in this display.

Spectra

=0 ®

Feaction Spectra [&.1.]

n.sa

07

0E

05

0.4

0z

0z

01

Reference

0.a

07

0E

05&

04

03

0z

01

o

SElE N EE IR

= -
=, @

1.275

2579

R ef:EIEIllEI:5EI=EI.EIE

W' avghumber [cm-1]
L
(]
&

4000 3600 3200 2800 2400 2000 1600 1200

W avenumber [cm-1]

When the mouse hovers over any point in a spectrum, a tooltip shows the time, wavenumber (X axis) and
absorbance (Y axis) for the point under the cursor.

ﬂ%m;qu at 3374 cm-1 = 08066

[\

The Spectra Display also allows you to create and edit peak definitions.
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Working with Peak Definitions
Peaks, by default, are automatically named with the center wave number of the peak. The user can rename
peaks by clicking on the peak name in the Details panel and editing it.

Peaks can be selected in the Spectra Viewer using several techniques:
e Directly clicking on the peak in the Spectra Viewer.
e Click on atrend in the Trend Viewer. The corresponding peak is selected in the Spectra Viewer.

e Click on a peak in the Data Viewer. That peak is selected in the Spectra Viewer.
e Selecting the peak in the Surface Viewer.

& Itis often helpful to define the peak height as calculated relative to a baseline point.
To change the peak type, first ensure the Show Details option is checked in the context right-click) menu.

v Show Toolbar
v Show Legend

v Show Toolkips
Next, click on the peak in the viewer. The grid displays the properties for the peak.

Start Stap
Peak: 1740 1740

Group: | [ERTHNNN v | coseire | 1os4 | | 1geR
Type: | Height to Two Point Bazeline w

MName:  |Aldehypde

| Peaks Spectra

Select the desired functional group from the droplist in the Group field.

Area

width

Center

Select the desired peak type from the droplist in the Type field. Note that the options in the droplist will
change depending on the group specified in the Group Field.

Height to Twao Paoint Bazeline

Height to Zero

If a baseline type is selected, the baseline is specified in the Baseline fields.

Start Stop
Peak: 3085 24

B azeline: 2770 2729
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Adding a new peak can be done in the following ways:
e Double-clicking under the peak adds the peak and calculates the start/end range
e Double-clicking above the peak creates a single wavenumber peak.

e Set the crosshairs to the desired peak position and do one of the following: a) click the New button in
the Details panel (inside the Peak tab) b) click the New Peak toolbar button and c) Right-click in the
chart and select the New Peak item in the context menu.

e To copy a peak definition from another experiment, click the Add... button in the Details panel. The
other experiment must also be open iniC IR.

Graphically Editing a Peak Definition

The peak region defined above can be moved, enlarged and reduced in width using the cursor. The default
profiling technique is ‘height to zero’. This will plot the maximum absorbance value within the defined box for
each spectrum in the data set. Thus, a shifting peak will be able to be tracked appropriately.

If the peak name was auto-generated and the peak location is changed, the new peak location is reflected in
the peak name.

Place the cursor over the peak you wish to change, when the cursor changes to a hand, move the highlighted
region by dragging it, (clicking with the cursor on the peak and moving the mouse).

Enlarge or reduce the width of the peak by dragging the edge open or closed.

The peak dimensions change in the peak list, the highlighted yellow peak changes in size as well as position
and the trend lines also change.
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Trends

Eha & 8§
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o —
3 0.0730 z - BN Feak ot 1438 cm-1
o T = Peak ot 1435 cm-...
o % 0010 i Peak at 1639 cm-1
oigs | B S
Y Peak at 2043
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0.0180 2
0.000 syt
00: 0000 0710000 02:00:C
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Spectra

S@he @ ¢ HEHLEMEIT BN

= e I
= N 1
o 128:00 ak 1722 cm-1 =0
o Carboxylic &cid (1725..171
S 0000 DRI A et s | (otone (1725..1705)
5 2
E £
B =
3300 300 3300 3000 2700 2400 2100 1800 1500 1200 0 900
ko [cm-1]
o Start Stop
o Mame: -
g Mame:  [Peak at 1275 cmeT Peak: | 2443 | | 1275
[y
Group: | Center ] Baseine: | 1312 | [ 1235 | [ Delete |
: Delet
B NI - i to Two Point Basel —
= - Center to Two Pont Bazeline - -
i

To rename a peak, double-click on the Peak Name field and type the new name in the field.
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| Peaks | Spectra

“Wigw Vis

@ al —
() Wisible E —
O

O  —
L@

O
O
O
O  —
|
|
—
O —

ible | Color

Mame
Component #2
Component #3
Component #4
00:07:55

i Axis

ConcIRT Spectra
ConcIRT Spectra
ConcIRT Spectra
Reaction Spectra

f e action Spectra

00:25:25
00:36:25
00:50:26
00:55:55
01:29:55
01:33:56
01:35:55

Reaction Spectra
Reaction Spectra
Reaction Spectra
Reaction Spectra
Reaction Spectra
Reaction Spectra
Reaction Spectra
Reaction Spectra

Yalug
005411
0.05605
0.04493
-0.03461

0.01326
0.01z202
0.007856
0.0003027
0.000zz22
0.0001159
0,0003777
0

Description A
ConcIRT Component Spectrum 2
ConcIRT Component Spectrum 3
ConcIRT Component Spectrum 4
Sample 16 acquired at 00:07:55

Sample 31 acquired at 00:15:25
Sample 51 acquired at 00:25:25
Sample 73 acquired at 00:36:25
Sample 101 acquired at 00:50:26
Sample 118 acquired at 00:58:55
Sample 179 acquired at 01:29:55
Sample 187 acquired at 01:33:56
Sample 191 acquired at 01:35:55

To change a peak type, double-click on the peak in the Peak Profile List and select the new peak type from

the droplist in the peak properties panel.

-E ;Type:
o
[

:Hatin:

Marne:

|F' = Start Stop
=2 Pesk: [ 1670 [ 1478 __ “Peb
: |Height

|Height ko Two Foint Bazeline

|N|:une

=l Baseine: | 1805 | 1478 Delete

Wie List
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Exporting a Spectrum

By right-clicking on a spectrum in the Spectra Viewer, you have the option to export it as a .mts file for use
with ReactIR 3.0.

Spectra
Bha & ¢ EGMREERMEAS NS
0.006
n.ood4
— [0z
=
=,
£ Hide 00:28:00
I (00:28:00=4. 2e-004 Change Color
[dy]
= 0.000 Change ¥ Axis
'ﬁ Copy ko Clipboard
L
&= Remoyve Spectrum
Create Reference
-0.002

o Export 5

% Exkract 4 I
&
{5
-0.004 £
o
=
=
=

3900 3600 3300 3000 2700 2400 2100 1800 1500 1200 q00

Urknown [om-1]

There are two export options available, to export the selected spectra or to export all spectra that are pinned.

A standard Windows “Save As . . .” browser is opened to allow the user to select a path/filename for the
exported spectra.

Save As E|rg|
Savein |lﬂ Experiments v| ) ? ] m-

&

My Recent
Documents

i

kb

4
|

=)

o
m
0
b=

\$

My Documents

=
=)
£

) 3@
-
=
o

File name: | Vl [ Save l

-
Fly Netwark Save as type: | ReactlR 3 Spectrum [*.mtg] v | ’ Cancel ]

The spectra can be saved in a ReactIR 2 or ReactIR 3 format.
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Creating a Reference Spectrum from the Spectra Viewer

You can create reference spectra from reaction spectra. Instead of collecting a solvent reference spectrum
before you start your experiment, you can just right-click on the first reaction spectrum (which would contain
pure solvent only) and select the option to Create Reference. The solvent is now immediately available for
spectrum subtraction. The spectra is displayed on the graph.

Hide 00:09:55
Change Calar
Change ¥ Axis
Copy to Clipboard

Create Reference k
¢ Export »
Extract 4

Extracting Spectra

Spectra can be extracted and displayed in a Spectra Library by right-clinking on a spectra and selecting the
Extract option.

Hide 00:09:55
Change Colar
Change ¥ Axis
Copy ko Clipboard

Create Reference

Expork k m

Singlebeam !

The spectra can be extracted as a single beam or as a reference spectra. The spectra is extracted to a
Spectra Library. If there are existing Spectra Libraries, the user is prompted to select which library should

contain the spectra.
Select Spectra Library

<new gpectra libran:
Spectra Library 1

k. l [ Cancel

Page 124 METTLER TOLEDO



The spectra is extracted and the Spectra Library is displayed.

T Start Page | 9Reaclor ] Enpeinert 201001190807 | 3 Cycleation-1ab ) /* Spectra Library 1 % |

& ElEER ]

I 00:28:00 Singlebeam (Background for Reactor 1;MCT;DICo...

Itensiy

=

smssssngssrarp

0
4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1600 1600 1400 1200 1000
Wavenumber [em1)

Selected Spectum Tt Spacum
Spectum: (00:26:00 Singlebeam (Background for Reactor 1;MCT;DiComp; C LFiber;4000;300;8;) - iC IR Experiment Ylus10s-fs01 Documents|iC IR v 1 Experiment 2010-01-19 P
08-07 IR Singlebeamn From iC IR Experiment us105-Fs01 Documentsiic IR ¥ 1 Experitent 2010-01-19 08-07.iclR: Sample 29 acquited at 00:26:00: Baseline

: Baseline Offset at 3999; Normalize: None; Spectrum Math: 2nd Derivative; Smonthing: Mane: Baselne correction: Baseling Offsst &t 3999; Marmalize: None; Spactrum Math: 2nd Derivative; Golwent S ubtraction

correction
Smeothing: Hone
Instrument Info Simulated ReactIR Simulabor with MCT Detector using HappGenzel apedization; DiComp (Diamand) probe connected via C1 Fiber (Chalcogenide); Sampling 4000 te 900 at 8 wavenumber resalution; Scans: Background Replacement
256; Probe Reactor 1 [ Display %Transmittance
Callect: | Reactor 1 v

| Analysis | Spectrum

S ample Using Wizard
Quick Sample
Quick Background

Secans/Sanple

At Select v
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Displaying the Spectra Legend Box

A legend box containing a list of all Spectra Viewer with their color and corresponding time is displayed when

the Show Legend button on the toolbar is clicked.

Spectra

=T

Reaction Spectra [&.11.]
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0.E
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0z
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1]
4000
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3600
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2800 2400 2000
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The legend can also be toggled from the right-click menu.

v Show Toolbar

Shows Dietails !

v Show Tooltips

Copy Chart To Clipboard  #

Print...

High Contrast

£

Rescale on Zoom

Autoscale

Line Thickness 3

v Crosshairs
v Show Point Labels

Mew Peak
Add Spectra

1600

W,

1200

B 00:00:55
B 00:01:05
00:03:40
B 00:08:35
00:11:25
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Spectra Zoom Operation
Zoom can be enabled by right-clicking on the chart and selecting the Zoom option or by clicking the
button on the toolbar..
Using the mouse as a drawing tool, drag the mouse over the area you wish to enlarge, as shown below.
Both the Spectra Viewer and the Surface Viewer enlarge to the selected area as shown below.

Spectra

Eheaq [ kEE w6 g

Surface

G680

075

]

o
pr]

000500

00:08:00
W 004000
. 00:42:00

Reaction Spectra (AL
=
E}
£¥S0
1

8oUBqI0SqY

L6L°0
1

Trrrrrrrrrrprrrrrrroro
3600 3560 300 3460 3400 3350 3300 3260 3200 3150 3100 3060 3621 3320 3019
wavenumber (cm-T) Wavenumber (cm-1)

The zoomed image can be moved by dragging the corresponding slider bars with the cursor.

Spectra

Bhe]] s

[El= | 1% ¥ | ing

0.80

0.75
5
=
e B 000500
& 070 00 0500
g B 00:40:00
5 W (04300
o
oc

0.5

0.60

3600 38RO 3B0O0 345I% 3400 33\/00 3300 32|00 3200 B0 00 3080
Wavenumber [cm-1]

An image can be enlarged several times by repeating the zoom function.
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To return to the normal size ci=~!y, right-click on the zoomed display and select Reset Zoom. The zoom can
=)

e
also be reset by clicking the button on the toolbar.

Spectra

ahaq e §

H= | |7 W | i

.80

075

v Show Toolbar W 00:05:00
v Show Legend 00;09; 00

Shows Details I 00:40:00
v Show Tooltips W 004300

0.vo

Fieaction Spectra (4.1

Copw Chart To Clipboard  #
0.65

Prink. ..

High Contrask
Zoam

0.ED
Rescale on Zoom
Aukoscals

Line Thickness 3
J600  3BB0 3500 3460 3400 23H0 3100 2050 3000

Waven!  Delete Peak 4
Rename 4

Spectra Autoscale Operation

When autoscale is enabled, the y-axis is automatically autoscaled. The x-axis is the only portion of the graph
that is selectable by the user.

AutoScale is intended to be used to visually compare the shape of a peak in two different spectra where the
peak height in one spectrum is much smaller than in the other spectrum.

.

When the Autoscale button = is clicked, the Y axis is scaled based on the selected plot in the graph. The
remaining plots are scaled to their Y axis extents. The units used for the Y axis is the axis for the selected
plot. For example, when autoscaled is enabled for the following graph,
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If no plots are selected, autoscaling uses the first plot in the graph as the basis and uses a Y axis scale of 0-100%.

&hae q &[d]EE[LiEMY W A v

100
an
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i B Component #3
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Spectra Zoom Operation with Rescale on Zoom Enabled

When Rescale on Zoom is enabled, zooming has a slightly different effect. The x-axis is the only portion of
the graph that is selectable by the user. The y-axis is automatically autoscaled.

When the Zoom button is clicked the cursor changes to an + icon. The user moves the cursor to the
beginning point of the area to be zoomed. A vertical bar is displayed. Holding the mouse button, the user

drags the cursor to the end point of the zoon area.

Spectra
&b [&@ ¢ [E= fEwEIw A6 g
0.8 i\
. nn;na;15=n.§1 2
0.6 5
—_ + i
= i
= o Hﬂ | 00:00:55
& ﬁl E . 000105
o ] fH 00:03: 40
& | | M 000535
2 E h 00:09:15
03 | |
i i v
n: E?_‘_?“ E H || .{E
S VARV
| 5 ;
01 | ‘% \ j
Hﬂ %% V\_\_}f'ﬁ,_s

0
4000 3600 3200 2800 2400 2000 1600 1200

Wavenumber [cm-1]

When the mouse button is released, the zoomed graph is displayed with the y-axis autoscaled
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Spectra
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Pinning Spectra
Spectra can be pinned to the spectra display by selecting the appropriate spectra in the Spectra Viewer or

Event Viewer and clicking the | ;rm button in the toolbar. As spectra are pinned, they are automatically
assigned a color by the iC IR software.

M toluene + K3IP0Y

M Component #1

B Component #2
Component #3

These colors can be changed using the context menu.

Pinned spectra can be unpinned by clicking the IH button in the toolbar.
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Spectra List Details Panel
The Spectra List details panel is used to select which spectra are displayed. The pane is opened by clicking

the toggle button in the toolbar or by selecting the Show Details option in the right-click menu.

v Show Toolbar
Shiow Legend

v Show Details
v Show Tooltips k

The pane contains a list of all collected spectra. The Visible checkbox indicates which spectra are displayed.
Multiple spectra can be compared by displaying those spectra and hiding all others.

Spectra
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Adding and Editing Peaks

Peaks are edited by clicking the Edit button and selecting the peak in the grid.

& | Peak Profile Description
§ Methanol Height ta Zera, Peak from 1064.75 to 1000.00 -
@ | Achnh Height to Zero, Peak from 1854.04 to 1801.23
¥l
g Add...

To define a new peak, click the New button. A new peak is added to the list. When the Add button is clicked,
the Select Peaks Dialog is opened.”

To edit a peak, select the peak in the list and click the Edit button. The list pane changes to an editing pane
where the user can change the Peak Name, Start and Stop times, Base Lines and the Analysis Type. The Up
and Down arrow keys can be used to increment/decrement the Start and Stop values. If decimal places are
used when editing the peak, the value is rounded off when the Apply button is clicked.

& N Start Stop

o Name: | [FEER

] ethano Peak: | 1065 1000

oy
Group: i .

Y TOUR: | Height ¥|  Baseline:
Type: Height to Zera w

]

:

R atic: Mone w

Select the desired peak group from the droplist in the Group field.

Group:  |Height |

Area
fidth

Type:

Fatio:

e Peak area is the total area (calculated by integration) which is under the peak profile, and above
the baseline.

o Peak width at zero is the width of the peak at half of the peak height. If single point baseline is
selected, then the peak is subtracted by the single point baseline first then get half of the height.

e Peak height is the actual absorbance reading at the wavenumber which is considered peak
center. If single point baseline is selected, then the peak is subtracted by the single point
baseline. Similarly for the 2 point baseline.

e Peak center is the wavenumber which gives largest absorbance, and also 1st derivative closest
to zero. In other words, the peak center is the flat and tallest point of the peak. It is calculated via
cubic spline interpolation.

Select the desired peak type from the droplist in the Type field. Note that the options in the droplist will
change depending on the group specified in the Group Field.

Type: | Height ta Zero ﬂ
A atio:

Heigh |:| Two |:|it aseline
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If a baseline type is selected, the baseline is specified in the Baseline fields. The Up and Down arrow keys
can be used to increment/decrement the values.

Baseline: | 1805 | 1478

Click the Apply button to save the edits.

Click on the View List button to return to the Peak List.
Note that if decimal places are used when editing the peak or baseline, the value is rounded off when the
Apply button is clicked.

Select Peaks Dialog

The Select Peaks dialog is used to insert a peak into a Spectra Viewer display. The dialog provides a tree-
view of available peaks from all open experiments.

Select Peak(s)

- Cyclization - demo
¢ i Fived region
=- M ethanloysiz_2
. Methanol Peak
" Andnh Peak

Cancel

Adding Point Labels to a Spectra
A Point Label can be added to a point by selecting the point and selecting the Add Point label option from the
context menu.

w Show Toolbar
Show Legend

w Show Details

| v Show Toolkips

Copy Chart To Clipboard  »

Prink...

High Conkrast

Zoarn

Rescale on Zoom

Aukoscals

Line Thickness ¥

v Crosshairs
v Show Point Labels

Tew Peak, !

Add Spectra

or
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Selecting the point and clicking the button on the toolbar.
A label containing the wavenumber (default) of the point is displayed on the graph.
A point label can be edited by double-clicking on the point marker.
T
g
2

E

Select the new label from the droplist or enter a name in the field.

Edit Paint Label

Label ket

Amide [-CO-NH-]
1,656

Alkene [-C=C-
&y r||i|:|Ee [-CO-MNH-]
o e mine(C=N]

The point label can be edited, moved or detected by right-clicking on the label and selecting the appropriate

option.
Mowve Point Label r!

Delete PointLabel

When the edit option is selected, the Edit Point label dialog is opened. Enter the desired text or select a label
from the droplist and click the OK button.

Edit Point Label

Label text: |2,:3:3?.21 v |

[ 1].8 H Cancel ]

Spectra Viewer Context Menu

The Spectra Viewer incorporates a several right-click or context menus that contain tools for customizing the
displayed data. The first menu is displayed when the user right-clicks on the data area of the display.
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v Show Toolbar

v Show Legend
Show Details

v Show Toolbips

Copy Chart To Clipboard  »

Prink...

High Contrask
Zoorn
v Rescale on Zoom
Autoscale
Line Thickness *

v Crosshairs
e Peak,
Add Spectra

The menu contains the following items.

Show Toolbar

Displays the toolbar at the top of the display.

Eha @ & HEkEBE BMS NS

The toolbar contains the following tools.

Prints the display.

Copies the display to the clipboard.

Zooms the display.

_
O

This button is only visible when the Zoom function is enabled. The button
resets the zoom to its original scale.

[

i
=

Rescales only the X-axis on zoom.

Auto scales the Y-axis.

Displays the Legend Panel.

Displays the Details Panel.

& @ [ o

Pins the selected spectra in the Event Viewer to the Spectra Viewer. Clicking
the button when spectra are already pinned, unpins those spectra. This tool
can be used to add spectra from the Event Viewer to the spectra list.

Displays crosshairs on the graph.
Adds a new peak.
Adds a point label.
Adds peak labels.

Displays point labels.

=2 & @ B
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‘fﬁl Adds a new spectra.
|
e Removes a selected spectra.

Show Legend

Displays the Legend Box.

Show Details

Displays the Details panel.

Show Tooltips

Displays tooltips on the graph as data points are selected.

Copy to Copies the display to the clipboard. The display can be copied as a bitmap, Windows
Clipboard metafile or as text-only.
Copt To Clipboard [t =1l =)
Print... As a Metafile
L A5 Text {data only)
Paste from Pastes tab delimited numeric data into the graph.
Clipboard
Print Opens the Print dialog to print the contents of the display.

High Contrast

Displays the graph with a black background.

Zoom

Zooms the display. Refer to Spectra Zoom Operation

Reset Zoom

Resets the zoom to its original scale. This button is only displayed when the display is in
a zoomed condition.

Rescale on zoom

Rescales only the X-axis on zoom.

Auto-scale

Auto scales the Y axis.

Line Thickness

Selects the line thickness for the plots.

Crosshairs

Displays crosshairs on the Spectra Viewer. Crosshairs immediately jump to the selected
point and a tool tip displays information about that point. The Trend Viewer and Log
Viewer highlight the corresponding time. When you turn on the crosshairs option in the
Spectra Viewer, they will jump to the highlighted point. Conversely, moving the
crosshairs in the Spectra Viewer changes the crosshair position in the Surface Viewer.
You can also use the arrow keys in the Surface Viewer to “nudge” the crosshairs exactly
where you want them.

New Peak

Adds a height to zero peak exactly at the crosshairs.

Add Spectra

Adds a new spectra from a Spectra Library.

The second menu is displayed when the user right-clicks on a data point in the display and contains tools for
customizing the data. The menu is accessed by right-clicking on a data point in the distribution or by right-
clicking on a measurement in the legend. This method may be preferable because it might be difficult to
select a precise data point.

Hide Methanloywsis_1 00:09:33
Rename

Zhange Colar

Change ¥ Axis

Copy to Clipboard

Wigw Original Expetiment

Rermove Speckrum

Export L4
Extrack L4

The menu contains the following items.

Hide . .. Hides the selected distribution. The distribution is hidden in the graphic area but remains listed in
the Details grid.

Rename Opens a dialog allowing the user to rename the spectra

Change
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Color

Select Line Color and Style

Line Calor

Auto-aszign

Line Style

X
——
EEEEEEEEEN]|

b arker

H® A ¢ 4+ X

Hone

Change Y

Axis Change ¥ Axis
¥ &wis name: Fiea-::ti-:-r'u 5 w |
I )4 l ’ Cancel ]
Copy to Copies the display to the clipboard. The display can be copied as a bitmap, Windows metafile or
Clipboard as text-only.
A= 3 Bitmap
As a Mekafile
) As Text (daka only)
View Opens the experiment containing the original spectra in a new tab.
Original
Experiment
Remove Permanently removes the selected spectra from the viewer.
Spectrum
Export Exports the selected spectra to a file. The user has the option of exporting only the selected
spectra or all pinned spectra.
Extract Allows the user to extract the background or single beam from the selected spectra.

Surface Viewer

The Surface Viewer shows a three dimensional view of the entire experiment with a time line and two planes,
one in the x axis and one in the z axis for an in-depth analysis. The display can be enlarged or reduced in
size, completely rotated about all three axes, and moved within the Surface Viewer.

Colors can be changed to emphasize different parts of the reaction and a wire frame can be added for
detailed analysis.
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Rotating the Surface Viewer about its three axes:

To rotate the display, place the cursor on the display, hold down the mouse button and move the cursor. The
display will rotate about its axis in response to vertical and horizontal movements of the mouse.

Moving the display up, down, or sideways in the display area:

Put the cursor anywhere on the display, click the right mouse button and move the mouse in the desired
direction. The display moves in the same direction as the mouse.

Enlarging or Reducing the Size of the Surface Viewer:

To enlarge or reduce the size of the display, place the cursor anywhere on the Surface Viewer and then press

and release the left mouse button. Rotating the mouse wheel counterclockwise reduces the size of the
display, rotating the mouse wheel clockwise enlarges the display.

Keyboard Control Keys

Pressing the C key changes the color to one of the selections in the pull down display. Each time the C key is
pressed, the color display changes.

Pressing the W key displays the wire frame display. Pressing it again turns off the wire frame display.

Pressing the R key resets the Surface Viewer display.
Pressing the cursor up or down key AW moves the time sequence on the topographic surface.

Pressing the x key displays the wave length on the topographic display. Pressing the left or right cursor keys
€= move the wave length line to the right or left.

Page 139

METTLER TOLEDO



Surface Viewer Context Menu

There are several options available in the Surface Viewer context (right-click) menu.

Print...

Copy To Clipboard Ctrl+C

Copy with High Resalution Ctrl+Shift+C
Save as Imags

Hids Wirsframs

Reszat View

Color Schemes *
Print Prints the graph to a local or network printer.
Copy to The Copy function copies a bitmap image of the reaction surface to
Clipboard the clipboard. The image can be pasted into any application

supporting bitmaps.

Save as Image Saves the view as a PNG image file.

Show/Hide Wire Show wire frame — When checked, displays a wire frame on the
Frame surface.

|I 1.
Reset View To reset the display to its default setting, select Reset View.
Color Scheme To select a color scheme for the Surface Viewer, select the desired

color scheme from the drop-down list.

Rainbow
Blue Graen
Red Yellow
Blue Yellow
Red Cyan
Blue Graen Yellow
White
! Gray
Dark Gray

Adding an Annotation

Annotations can be added to the Event Viewer by right-clicking on a row in the Event Viewer or by using The
Live Experiment Toolbar (only while an experiment is running).
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Copy To Clipboard

10 AK
o | i,
P o e o e 1 |

7AM 1/13{2005  Samp

A blank annotation popup is opened. Enter the text for the annotation and click the OK button to save it and
close the popup.

Add Annotation

1]8 l[ Cancel ]

e A % iconis displayed on the Trend Viewer at the time reference when the user annotation was made.
e A & icon is used to designate a pinned sample marker

e A %iconis used to designate a system message.
,-_-"Jil"

L™ M M

00:15:34

| ki

B ]
]

When the mouse hovers over the marker on the Measurement display, a tool tip is displayed that contains the
annotation text. Double-clicking the marker will open a popup displaying the annotation.

Existing annotations can be edited by double-clicking the annotation in the Event Viewer or by using the Edit
option in the right-click menu.

Add
Edit
Delete

The menu also contains options for deleting an annotation.

Right-clicking on an Annotation in the Trend Viewer displays a context menu with two additional options.

Edit Annotation

Mave Annotation
Delete Annotation
Show Annotation Text
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When choosing the Move Annotation option, the marker can be dragged to the new location with the cursor.
When the marker is at the desired location, click the mouse button to set the marker at that location. The
annotation can be moved by right-clicking either directly on the marker or the marker text.

The annotation text can be moved by clicking on the text. The cursor changes to an arrow that can be moved
to the decided location on the graph.

Added Sgvent

s

The Show/Hide Annotation Text will display or hide the text of the annotation next to the annotation marker.

Added zolvent

K

The text can be moved by dragging the text box to a new location on the graph.

i1k
=-’-'-.dded gu:nlvent =
L] L]

—_
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Large Values Viewer

The Large Values viewer displays the current values of the peaks and components in a large table format.
Show

The window is available during the execution of a live experiment and is opened by clicking the
checkbox in the Live Experiment toolbar. The values are updated as samples are taken.

Experiment 2008-04-17 10-36

Peak 1 " Peak2? Peak 3
0.80 0.52 0.24

- Jg JL J
Peak4 Peak5 Peak6
0.24 0.52 0.52

- Jdu du J

By default the values for all defined peaks and components are displayed. A right-click (context) menu is
available to customize the display window.

Hide Pealk, 1

Shiow all walues
Select walues, ..

The following options are available.

Hide . .. Hides the currently selected peak or component.

Show All Values Displays all defined statistics.

Select Values Opens the Select Values dialog that allows the user to select
which statistics are displayed.
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In multi-probe systems large values can be displayed for each running experiment on the same display. The
Show Large Values checkbox must be checked in each experiments Live Experiment Toolbar in order for
the large values to be displayed for that experiment.

beék1 0.50 1 Peak 2 0.31 N
| TT—— - i e = I |

Foector ) Dporksent 2000-0% 15 0955

Peak 1 0.52 B | Peak 2 0.80 7

2

Cxpor wvent 000055 58 004

"Peak1 1l Peak2 1| Peak 3 |

0.80 0.52 0.36
. Jdb _db &

Select Values Dialog

The Select Values dialog is used to select which peaks and components are displayed on the Large Values
display. The dialog displays a list of all defined peaks and components. The user checks the peaks and

components to be displayed.
Select Values

Select the walues to be dizplayed:

Peak 1
Peak 2
Comparent 1
[] Component 2
[] Component 3
Peak 3
Peak 4
Peak 5
Peak B

[2] Select All/Mane

[ k. ][ Cancel ][ Help ]
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When multiple experiments are displayed, the user must click on a specific experiment to select the values for
that experiment.

Zooming Interactions between Viewers

A Zoom function is available for the Spectra Viewer and Trend Viewer. When the zoom function is operated
with either display, the Surface Viewer also changes accordingly.

Only two displays zoom in tandem; the Spectra Viewer and Surface Viewer or Trend Viewer and Surface
Viewer.

User-Defined Trends

The user can define custom trends that perform math functions on one or more trends to show information or
relationships that might not otherwise be apparent. Once a trend is created, it is displayed in the Trend Viewer
where it can be analyzed. User-defined trends are treated the same as other trends in the Trend Viewer.

Any number of user-defined trends can be created. User-defined trends can be chained so that the result of
one user-defined trend can be used in another user-defined trend. The iC software has internal checks to
ensure that circular dependencies are not introduced when referencing other user-defined trends in a trend
equation.

The User-defined Trends task pane in the toolbox is used to create a user-defined trend.

User-Defined Trends

Existing User-Defined Trends:

Add: "Peak 1" + "Peak 2"

| mew || Edit | [ Delete |

The user clicks the Add button to create a new user-defined trend. The task pane expands to display the
definition fields.
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User-Defined Trends

Exisking User-Defined Trends:

Add: "Peak 1" + "Pe

Calculakion Function:
Add: Trendl + Trendz w

Trend Mame:

fdd

Trend:

Peak 1 w

Trendz:
Peak 2 w

The Calculation Function droplist is used to select the calculation that will be used to define the trend. The

following options are available:

sield{Product)
aZonviReagent)
%eonyv{Reagent- =Product)
Add: Trendl + Trendz
Subtrack: Trendl - Trendz
Mulkiply: Trendl * Trendz
Divide: Trendl [ Trendz
Mormalize( Trend)
Scale: Factor*Trend+OFFset
Smooth Trend)
Rate OF ChangelTrend)
Paolynomial: Fackord + Factor1*Trend + FackorZ*Trend ™2 4
Exponential; Factor 1 *Exp{Factor2*Trend)
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Fit Referee Data - scales a relative trend (ex ConclIRT LIVE, peak profile, etc) to quantitative data
from HPLC or other offline analytical data source. The quantitative data is entered in The Referee
Data Dialog. The function calculates the linear equation correlating the relative trend to the
chromatography data (based on a least squares fit). This linear equation is then applied to each point
in the relative trend to scale to the quantitative data.

A checkbox is available to show the result as %Conversion rather than the units of the quantitative
data. For this option the max value (i.e. starting amount for a reagent or theoretical limit for a product)
can be entered in the Chromatography Data dialog for the selected component. If no value is entered,
the largest entered value is used. Refer to The Referee Data Dialog for more information.

%Yield - is calculated as trend/max, where max is a constant entered by the user representing the
theoretical yield for the selected trend (presumably the product). If no max value is entered, the
maximum value in the selected trend is mapped to 100%.

%Conversion - estimates the %conversion based on parameters. The formula is 1 — trend/max
where max is a constant representing the starting amount for the selected trend (presumably the
limiting reagent).. If no max value is entered, the maximum value in the selected trend is mapped to
100%.

Add - create a third trend based on the sum of the two specified trends.

Subtract — create a third trend based on the difference between the two specified trends.
Multiply — create a third trend based on the product of the two specified trends.

Divide — create a third trend based on the ratio of the two specified trends.

Scale — scales a trend based on a used-specified factor and/or an offset.

Smooth — smoothes a trend over a user-specified range using Savitsky-Golay smoothing or
Exponentially Weighted Moving Average with a user-specified smoothing window. The smoothing

type is selected from a droplist and the smoothing value is set by a slidebar.

Smoothing Method:

Exponential w

alpha: 0.3

J

Rate of Change - creates a new trend that is the 1st derivative of the selected tracking trend based
on a user-specified sample window. In other words, for each point T[i], rate is calculated based on the
different with point T[i — w], where w represents the window size. The Time Basis parameter allows
the rate of change to be calculated on a per second, per minute or per hour basis.

Polynomial — is commonly used to support solubility in a crystallization workflow. Solubility C* is
often a polynomial function of the temperature of the solution. C* =a + bT + cT2+......
Example:
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Trend:
RTC1
Fackorl:

3.2585

Factarz:

0.0595
Exponential - is commonly used to support solubility in a crystallization workflow. Solubility C* can
also be expressed as exponential function of the temperature of the solution. C* = a*ebT.

Example:
Trend:

RTD1

Coefficients:

2679355339055 15
-3.16705545101573
0.195652102455351
-0.00462161196991549
4.479429420210922-005

The remaining fields in the task box will vary depending on the calculation selected. If the Apply button is
clicked, the trend is added/updated in the Existing User-defined Trends list, the trend is displayed in the Trend
Viewer, and the task pane remains expanded allowing the user to create additional user-defined trends or
adjust trend parameters. If the OK button is clicked, the trend is added/updated in the Existing User-defined
Trends list, the trend is displayed in the Trend Viewer, and the task pane collapses to its original view.

To edit an existing user-defined trend, the user selects the trend in the Existing User-defined Trends list and
clicks the Edit button. Alternately, the user can double-click on the trend in the list.

To delete an existing user-defined trend, the user selects the trend in the Existing User-defined Trends list
and clicks the Delete button. Alternately, the user can select the trend in the list and press the Delete key on
the keyboard.

Adding Referee Data

Data from a manual sample from a HPLC or chromatography method can be added to an experiment by

clicking the button on the Live Experiment toolbar. Click the button immediately after taking a manual
sample for HPLC or other chromatography method.

Clicking the button performs the following functions.

¢ |dentifies the most recent sample
¢ Pins that sample
e Adds an annotation at that point in time: Took Referee Sample <1>
e Adds a row to the Chromatography data table in the database
For best results, extract the sample right as the iC sample is being collected.

The first time a sample is taken, a dialog is opened that requires the user to specify the number of
components to use for the sample.
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Add Referee Components

There must be at least one component defined before adding a
sample. Please select the number of components to be added.

—

v

Yalue = 3

k. ] [ Cancel

The Referee Data Dialog

The Referee Data dialog is used to enter/edit quantitative data from a HPLC or other chromatography
method. This data can then be used to create User-Defined Trends or be imported into an iC Quant model.

& Referee Data |LI|E|E|
Tirne Component 1 Component 2 Component 3 Compor [ k. ]
01:25:33 855476 30312 1432256 f532 T ]

[ Cancel ]
Components
| AddComn |

[ Delete Colurnn ]

M arne:
| vl
Iriitz:
1.0-4432 |
Lirnit [100%];
< 5| | |
Samples

Sample 121 at 02:00:33

Celete Row ] @ @ Bl - J

The user uses the slider bar or arrow keys at the bottom of the dialog to select a sample. As the slider bar or
arrow keys are moved, the sample is selected in the Spectra, Trend and Event Viewers. Once the desired
sample is selected, the Samples/New button is clicked to add the sample to the list. Alternately, the user can
click in the Trend Viewer, Event Viewer or Spectra Viewer to select the desired sample time.

The units field is used to group the trends on a shared axis.
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& Referee Data

Tirne Component 1 Component 2 Component 3 Cu:umpu:ur[ k. ]
855475
. [ Apply ]
Oz2:00:33 4564565 3123 J242344 3453
[ Cancel ]
Components
| AddColmn |

[ Delete Colunin ]

M arne:
Compotent 1 w
Inits:
&)
Lirnit [100%];
< >
Samplesz

Sample 86 at 01:25:33

pelete Row | (] (4] (] (M) A

Component information is added for the samples by clicking the Components/Add Column button. A Name,
Units and Limit are specified for each component. Finally, the values for each component are entered for
each sample.

Clicking the Apply button is saves the information. Clicking the OK button is saves the information and closes
the dialog.

Helpful Hints for Real-Time Peak Profiling

This is the simplest and most direct approach to produce a relative concentration vs. time profile. The
absorbance value in an infrared spectrum holds quantitative information as described in the Beer-Lambert
Law: A=abc. This states that the absorbance is linearly proportional to the molar absorptivity a, the pathlength
b, and the concentration c. For peak measurements performed with the iC10 and DiComp probe we
approximate a and b as constants. Therefore, the peak height is directly related to the concentration of the
species in solution. Some simple guidelines will carry you through the peak height profiling process.

1. Itis usually best to profile a peak height to a single point baseline. This will ensure that any changes
in the baseline due to temperature or other effects will be negated in the resulting concentration
profile.

2. Use the following guidelines to select a component peak to profile. A simple mnemonic using the iC
letters will help you to remember!

i— isolated: Peaks that are isolated and not overlapped.
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C—

NOTE:

intense: Peaks that are intense are the easiest to profile and provide the best profiles. The larger the
peak the better!

involved: Peaks associated with a functional group that is either being formed or consumed are good
candidates for profiling. Do not forget to look at functional groups that are structurally close to the
reactive groups.

Similarly, we can use the following guidelines for the baseline point selection.

Close: Because the baseline and other sub structural features vary in different regions of the
spectrum, it is a good idea to choose a baseline point as near as possible to the peak.

Calm: Of course we are going to look for a flat section of the spectrum to choose a baseline point, but
what if a peak associated with an intermediate begins to form at that wavenumber value? In these
cases we will need to change baseline points.

Concentration: Be aware that dilution and/or concentration effects will be observed as relative
concentration changes in areaction. Thus, what appears to be a drop in concentration of an
analyte from a direct chemical reaction may only be a dilution effect caused by adding
solvent. This is an example of why it is important to annotate your reaction!

By default, peaks defined in iC are defined as ‘Peak height to zero’. It is often useful to define a single
point baseline point. To compensate for overlapping peaks (i.e. a shoulder), it is often useful to
choose a two point baseline such that one point moves with the overall spectral baseline and the
other moves with the overlapping peak.

Example of Real-Time Peak Height Profiling

For this exercise, we will use the decomposition of an enolate to an ester as it is allowed to warm up. The
following figure shows the first spectrum of the reaction. At this point a peak value and baseline point are
chosen according to the criteria above.

Spectrum with enolate peak, prior to the onset of decomposition.
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7 essentially calm
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Wavenumber

Spectra extracted from enolate decomposition, new peak forms, but is not overlapped with either

peak or baseline point.

Real-time Peak Profiles vs. ConclIRT LIVE Profiles

Reaction trends for spectra selected by the user can be compared with the three generated component trends
for further analysis. Each plotted trend can be labeled by the user. Trend analysis is generated in real time.
The timestamp associated with each spectrum can be observed with the time slider bar.

Spectra Viewer
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020
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o
e
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ConclRT Spectra

Reaction Spectra

014
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Specific Times for A%»H
012

010

I toluene + K3PO4

012 0.9 ™ 0017:26
Component #1
B Component #2
010
006
008
.
004
0086
: v
i Y,
002 e
4
1800 1700 1600 1500 1400 1300 120
‘Wavenumber (cm-1)
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Working with Spectra Libraries

Standard chemical references in the library are created separately from an experiment. The instrument is
cleaned and aligned separately from that used in an experiment as well.

The Spectra Library is created using a Wizard that guides the user through the process.

Mew Spectra Library

To create a spectra library click the button on the Start Page

or select the New/Spectra Library option in the File menu.

File | Toolz ‘“Window Help
|D New b .:,j Expenment
1F5] Open b |/ ResulSet
= Import b |~ﬂ- Spectra Library v\r\g—‘
FE] Close F& Model

The dialog for adding spectra is opened. See Adding Spectra to a Spectra Library

An existing spectra library can be opened and edited by selecting the Open/Spectra Library option in the
File menu. The library can be edited and resaved or a new spectra library can be created from the edited
library file using the Save As . .. option in the File menu.

Note: To prevent data loss during a system malfunction, a backup copy of the spectra library document is
saved to the application data directory (e.g. C:\ProgramDataAMETTLER TOLEDO\C IR\<version>\...)
whenever a sample is collected. This backup file is automatically deleted when the document is
saved or closed.

Creating a Spectra Library

A library or collection of spectra can be created to serve as a reference for a group of experiments. The library
is composed of the functional group of standard chemical references stored as a library document.
Experiments run using standard functional references with your instrument can help determine the accuracy
of data from your current experiment.
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Selected 5pectium Delete 5 pectium

Spectrum; Acev Component #3 - i IR Experiment |\us10s-fs01\usersisullivan-3iy Documentstic TR ExperimentstAcev.exp: ConcIRT [ add Specha ]

Component Speckrum 3 Water wapor correction: Mot Applied; Subtracted spectrum: Mone; Baseline correction: None;
MNormalize: Mone; Spectrum Math: None; Smoothing: None

Instrument Info: Hardware: DiComp probe with C1 Fiber
Settings: Sampling 3999 ko 550 at & wavenumber resolution using 7x Gain and Triangular apodization

Solvent Subtraction

Background R eplacement

[ Display *Transmitance

| Analysiz | Spectrum

Callect

[ Sample Using ‘Wizard ]

[ Quick Sample ]

[ Quick Background ]

Scans/Sample

Auto Select v

The spectra can be view as a percent of transmittance instead of absorbance by checking the Display %
Transmittance checkbox.

When the mouse hovers over a data point, a tooltip is displayed that provides details about the data.

. “ B 00.00:30 Singlebeam

00:00:00 Singleboam ot 1806 <1 = 0.0586 [ U0 00 Singlebeam
al Acd Chioride (1850..1760)
Anbycride (1500..1800)
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i

The Spectra Library display contains all plots for all spectra currently in the library. Individual spectra can be
hidden from view by right-clicking on the trace and selecting the Hide . . . option from the menu.

Hide Methanloysis_2 00;10;34
Rename

Change Color

Change ¥ Axis

Copy to Clipboard

Wi Qriginal Experiment
Delete Spectrum

Expoart 3
Extrack 4
Sart By 4
Hide Al
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The same menu and method can be used to remove spectra from the library.

To rename spectra right-click on the trace and select the Rename option. The rename reference Spectrum
dialog is opened, allowing the user to enter a new name.

M ame: r--1Et}'uanln:n,l:z:i:z: 1 00:09:33

| ok | | cancel |

The Export option on the right-click (context) menu allows the user to export spectra to an external file. The
option opens a standard Windows Save As dialog.

Save As @

Savein: | £ CIF123 v Q2 E

n BAK Files

i *':‘3 |C)Experiments
My FRecent (2t
Documents Chimages

- 20AM
=
[ L) Test Resulks
Desktop Spectrum 00-3.mts

My Documents

My Computer

‘g File: harne: | v | I Save l
by Mebwork, Save a3 type: |F|eactIF| 3 Spectm [*.mtz] w | [ Cancel ]

The color of a trace can be changed using the Change Color option on the context menu. The option opens
a color browser from which the user selects a color.

Basic colors:

Custom colors:

- rrrrrrir
- rrrrrrir

[ Define Custom Colors > ]

[ Ok ]’ Cancel ]
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Adding Spectrato a Spectra Library

Spectra is added to a library using the Select Spectra dialog. The dialog contains a list of existing spectra in a
Add Spectra

collapsible tree-view. The dialog is accessed by clicking the [ ] button or by selecting

the Add Spectra option in the context menu.

v (Crosshairs

Quick Sample E

{  Solvent Subkraction

& Add Spectra @

| | Mame E‘

=k iC IR 4.1 {this application)

;C';.fclizaticun - lab
00:32:00
00:58:00
01:40:00
02:15:00
03:00:00
03:15:00 e
03:40:00

04:00:00

04:15:00

[a . RtaluTinln]

[ ] Showe raw spectia only

&

JRIRERIRI R EIE]

[ Refresh H Impaort... ] [ (] H Cancel ]

The user can either select existing spectra to open or click the Cancel button to open a blank Spectra Library
display. Refer to Creating a Spectra Library for a description of the Spectra Library display.
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The Document Information task pane contains information about each spectra in the Spectra Library. As
spectra are added to the library, the Document Information task pane is updated with information about that

spectra.

Document Information

Spectra Infarmation:

Includes 4 spectra:

Cwclization - demo Cormponent
#1:

iC IR Experiment file

Vs 10s-Fs01usersisullivan-3
My Docurmentstic IR,
Experiments|Cyclization -
dermo.icIR

ConcIRT Companent
Spectrumn 1

Hardware: DiComp probe with
Z1 Fiber

Settings: Sampling 4003 ko
G458 at 0 wavenumber
resolution using 7x Gain and
A48 apodization

Cwclization - demo Cormponent
oy

iC IR Experiment file

Vs 10s-Fs01usersisullivan-3
My Docurmentstic IR,
ExperimentsiCyclization - |

Collecting a Spectrum for a Spectra Library

A Wizard is used to collect a reference spectra. The wizard guides the user through the process with the

following steps. The wizard is accessed by clicking the [

S ample zing “Wizard

Positioning the Probe for Recording Spectra

This page of the wizard is an informational page that shows the position of the probe for cleaning. Note: the

instrument image shown may be different depending on your instrument configuration.

METTLER TOLEDO
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Record Spectra Library

Position Probe
Paosition probe to record reference samples.

Liquid Nitrogen Dewar

Power Light
Scan Light
MCT OK Light

Probe Housing
Clamp

Fiber Conduit

Probe Tip

RTD

Power
USB
Purge

hake sure the probe is
only exposed to air {j.e.,
not immersed in any
material).

¢ Back [ Next >> ][ Cancel ][ Help

]

Click the Next button.
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Aligning the Probe for Recording Spectra
This page of the wizard is used to physically align the probe. When the probe is aligned correctly, the
indicator bars turn green.

Refer to Aligning the Probe for instructions about aligning the probe.

Record Spectra

Align Probe

Align probe in pr on to record referen

Peak Height

Cortrast

Contrast; 8.33 Peak Height: 20362 Peak Location; 1001

,xm\
’r
! \
II
|
F 041 |I|
g |
3 |
w
= |
fm\'ql |
[
oo
3900 3600 3300 3000 2700 2400 200 1800 1500 1200 00
Wavenumber

Adjust the alignment of the
fiber on to the system
{rotate fiber housing)
and/or detector until the
hars turn green (indicating
proper alignment) You may
click Mext even if a har is

red, but your data may be
irvvalid.

<< Back ” Mext > > ”

Cancel ] [ Help
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Cleaning the Probe for Recording Spectra
Acetone is recommended as a solvent.

The two colored bars indicate if the probe is clean or dirty. If the bars are red and in the red area of the purge
and clean zone, the probe surface is dirty.

When both bars are green and extend into the green zone on the purge and clean zone, click Next to
continue the setup.

If you click on the Next button and the probe indication is a dirty probe, the following display appears.

o 2 The data being acquired appears abnormal.
‘w/ Are you sire YoU want to corfinue?

E

A clean probe is indicated below.

Green when the probe tip is
clean. The Purge bar
should turn Green if there is
05 ho water vapor in the
system. Click Help for
troubleshooting assistance,
03 if problems persist.

Purge 7_ The Clean ba’ ShOUId um

Kysuapu

3800 3600 3300 3000 2700 2400 2100 1800 1500 1200

Wyawvenumber
<< Back Next>» Cancel Help

N

Collecting a Background for the Spectra

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

Modern FT-IR utilizes a background measurement to eliminate any instrument response in 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. The wizard leads one through this procedure.

Click on the Collect Background button to collect a background sample.
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When the background spectrum is successfully collected, the displayed spectrum changes color from blue to
green. Click the Next button.

Record Spectra

IWMJWH It iz highly recommended
P '\\‘ that you collect a new air
f \ background for each
" | experiment. But if you've
| already collected a
o1 L hackground this session,
I | you can reuse it by clicking
2 ||| Finish.
= |
I
I
A
—_'-“—'—_"’_"J’/l
0.0
3300 3600 3300 3000 2700 2400 2100 1800 1500 1200 900
Wavenumber
Press Collect Background' when ready. Collact
B ackground
[ << Back " Mext »» ] [ Cancel ] [ Help

Collecting a Reference Sample for the Spectra

The Collect Sample page of the wizard allows the user to collect reference spectra for an experiment. The
wizard allows the user to collect any number of reference spectra for comparison and analysis purposes.

If you do not want to collect reference spectra, click the Next button.
To collect reference spectra:

= Enter a name for the reference spectrum.

= Select a type for the sample from the drop-down list.

= Select the sample from a list by clicking on the Select button.

Select a functional group, if desired, for the reference. Functional groups are useful to auto-define
peaks.

Collect the sample by clicking on the Collect Sample button. When the button is clicked, the
spectrum for the sample is displayed in the page.
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Collect Sample

Collect a reference spectrum for companson purp

Marme |samp|e1 |

Itis useful to collect
reference samples for your
solvent and other important
chemicals in your reaction.
This will assist with your
data anakysis.

Apsusy)

oo T T T T T T T T T T
3900 3800 3300 3000 2700 2400 00 1800 1500 1200
Wavenumber

Preszsz Caollect Sample’ when ready. Callect Sampl
ollect Sample

[ << Back ][ Mest =3 l[ Cancel l[ Help ]

After the reference samples are collected, click Next button to advance to the next page of the wizard.

The Edit Reference Spectra page of the wizard displays a list of all collected reference spectra for the
experiment.

Start Experiment

Edit Reference Spectra
Edit the list of referer

Component Type Functional Group

My Sample Solvent It iz useful to collect

my sample 3 Intermediate reference samnles for

Sample 1 Reactant ples your

earnnle 101 Catalvet solvent and other important
pl 102 B dy " chemicals in your reaction.

sample rocuc This will assist with your

Sample 2 Solvent data analysis.

[ Collect ” Load Delete

[ << Back ][ Mext 3 ][ Cancel ][ Help
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Record Spectra

Edit Reference Spectra
Edit the list of refen

Editing the Reference Spectra

Functional Group

Several options are available on the page.
e Clicking the Load button opens a file browser to allow the user to open an existing spectra library to use

for the reference.

Itis useful to collect

reference samples for your
solvent and other important
chemicals in your reaction.

This will assist with your

data analysis.

Component Type
Sample 1 Feactant
Sample 2 Salvent
l Collect ] I Load Delete
[ << Back ][

Finizh H Cancel ”

Help

]

e Clicking the View button displays the spectra in a viewer. Refer to View Spectra Library Dialog.
e Clicking the Collect button re-starts the spectra collection procedure to collect a new reference spectrum.

Click the Finish button to complete the spectra library and close the wizard.
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Collecting a Quick Sample

A quick sample of live data can be taken for the Spectra Library. When a quick sample is initiated a single
sample of the probe data is taken. A quick sample is operation is started by clicking the

[ [uick Sample

v Crosshairs
Add Spectra

Salvent Subtg!iun

] button or by selecting the Quick Sample option on the context menu.

The sample is immediately taken and the result is displayed on the Collect Sample dialog.

Collect 5ample

0.60

0.50

0.0

0.20

010

3300

3600

Scan 8 of 256 complete.

3300

3000 2700 2400 2100

W avenumber

1800

1500 1200 a00

] Abart Sample

When the sample is complete, it is added to the spectra library. The name of the sample is reference by the
date and time.

B Sample 72802008 11:11:07 AM
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Collecting a Quick Background Sample

A quick sample of background data can be taken for the Spectra Library. When a quick background scan is
initiated a single sample of the background data is taken. A quick background is operation is started by

[

[uick Background

]

clicking the

button.

The sample is immediately taken and the result is displayed on the Collect Background dialog.

Collect Background

0.&0

0.50

0.40

0.20

3300

3600

Scan B of 256 complete.

3300

3000 2700 2400 2100
W avenumber

1800

1500

1200 300

Abort
] Background

When the background sample is complete, it is added to the spectra library. The name of the background
sample is reference by the date and time.

Background 7r28/2005 11:16:43 AM
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Solvent Subtraction

The Solvent Subtraction dialog is used to remove the effects of a solvent from spectra. The dialog is

Salvent Subtraction

accessed clicking the [ ] button or by right-clicking in the graph area of the Spectra
Library window and selecting the Solvent Subtraction option from the menu.

v Show Toolbar
v Show Legend
v Show Toolkips

Copy Chart To Clipboard  »

Prink...

High Conkrast

Zoorm

Rescale on Zoom

Autoscale

Line Thickness »

v Crosshairs
Add Spectra
Collect Spectra

Saolvent Subkraction

LK

The Solvent Subtraction dialog contains a droplist of all defined solvents.

& Solvent Subtraction @

Solvent zpectm
| Cychzation - demo 00:32:00 w |

[ ] Show arly stictly compatible operand spectra

Spectra o zubtract zolvent from

Cyclization - dema 03:40:00 e
Cyclization - demo 04:00:00 i
Cyclization - demao 04:18:00

Cyclization - demo 04: 38:

Cyclization - demo 04:58:00
Cychzation - demo 05: 20:00
Cyclization - demo 06: 20:00
Cyclization - demo OF: 20:01

[

[ ] Owenwrite spectra with subtraction results

[ ]9 ] [ Cancel ]

The user selects the solvent to subtract from the droplist and then selects the spectra from which the solvent
will be subtracted. If the Overwrite Spectra with Subtraction Results checkbox is checked, the original spectra
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will be replaced with the subtracted spectra. Otherwise, the subtracted spectra is added to the library as

shown below.

Replacing a Background

The current background spectra can be replaced by clicking the [ Backaround Replacement | 1o, Clicking the
button opens the Background Replacement dialog.

Select spectrum to replace background

& Background Replacement

| Experiment 2007-09-24 08-35 000000 v|

Select replacement background

R eztore Original Backaround Feztare All To Original

Sample Experment 00:09:55 Singlebeam (B ackaground for DiComp probe connected to
E =periment 2007-09-24 0 00:00:00 B ackground [B ackground for DiComp probe G
Expenment 2007-03-24 03-35 00:15:01 Singlebeam (B ackgrou h

or DiComp probe coi

| ok || cancel |

The dialog contains a list of currently loaded backgrounds. The section Background Replacement describes
how to load backgrounds.
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Spectra Library Analysis Tab

The Analysis tab of the Spectra Library viewer displays a table of results from a Quantitative Analysis.

£ LE LE LE LE LE LE LE LE: LE LE LE
= =E— == == === =E— == == === == == ==
g =0 =F S22 2% SE am | ag SE gl Sl S
g |Component RS HIES ES JEal|BES B QB ||EBs (BB )|E%
.......... TRYITR|SBYICR | [SR|IGR |58 |OR [JRBI|GR||TH
i
5"‘;‘ Peak 1 0.95 0,95 0.99 0.95 0.95 0,95 0.95 0.95 0.99 0,95 0.99
E Fik 69,30 62,39 F0.88 F1.73 F8.23 8046 83,80 898,55 9200 9350 93,93
--------- 3 avield 19,14 46,78 7934 9263 09785 9876 99561 99,32 0975 100,23 9973
Starting Ma,., 80,96 53,97 2145 &8.64 3,33 2031 1.42 1.40 0,70 0,34 0.29
573 0,19 0.1a 0.25 0.28 0.50 0.57 0.e9 0.7s 0.96 1.02 1.20
Praduck 18,82 46,01 72,03 91,11 9524 9713 9797 9763 093,11 9357 93,14
< »

An existing Quantitative Analysis Model can be opened from the Quantitative Analysis task pane and viewed.
Quantitative Analysis
Model File
Folder:
Vus10s-Fs01\usersisullivan-34M

File:
Madel CRY-1.icModel

Urload ] [ Browse, ..

Model CRY-1

Only existing models can be viewed. In order to create Quantitative Analysis Models, the optional QAM add-
on must be installed.
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Spectra Library Context Menu

The Spectra Library display incorporates several right-click or context menus that contain tools for

customizing the displayed data. The first menu is displayed when the user right-clicks on the data area of the

display.

The menu contains the following items.

v Show Toolbar
v Show Legend
v Show Toolkips

Copy Chatt To Clipboard  #

Prink...

High Conkrast

Z£oorm

Rescale on Zoom

Autoscale

Line Thickness r

| w Crosshairs
Add Spectra
Cuick Sample
Solvent Subtraction

Show Toolbar

Displays the toolbar at the top of the display.

Ehe @ EHkns s

4 4

The toolbar contains the following tools.

=
M

A0k

= @ & |

Prints the display.

Copies the display to the clipboard.

Zooms the display.

This button is only visible when the Zoom function is enabled.

The button resets the zoom to its original scale.

Rescales only the X-axis on zoom.

Auto scales the Y-axis.

Displays the Legend Panel.
Adds a new spectra from a Spectra Library.
Opens the Solvent Subtraction dialog.

Collects opens the Collect Spectra wizard.
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Show Legend

Displays the Legend Box.

Show Tooltips

Displays tooltips on the graph as data points are selected.

Copy to Clipboard

Copies the display to the clipboard. The display can be copied as a bitmap,
Windows metafile or as text-only.

Prink Az a Metafile
\L A5 Text (data only)

Paste from Clipboard

Pastes tab delimited numeric data into the graph.

Print

Opens the Print dialog to print the display.

High Contrast

Displays the graph with a black background.

Zoom

Zooms the display. Refer to Spectra Zoom Operation

Reset Zoom

Resets the zoom to its original scale. This button is only displayed when the
display is in a zoomed condition.

Rescale on zoom

Rescales only the X-axis on zoom.

Auto-scale Auto scales the Y axis.
Line Thickness Selects the line thickness for the plots.
Crosshairs Displays crosshairs at the location of the cursor.

I\\ll
2316

L
-,

3

N R e

Add Spectra

Opens the Select Spectra dialog. See Adding Spectra to a Spectra Library.

Quick Sample

Opens the Collect Sample dialog. See Collecting a Spectrum for a Spectra
Library.

Solvent Subtraction

Opens the Solvent Subtraction dialog.

The second menu is displayed when the user right-clicks on a data point in the display and contains tools for

customizing the data. The menu is accessed by right-clicking on a data point in the distribution or by right-
clicking on a measurement in the legend. This method may be preferable because it might be difficult to

select a precise data point.

Hide Methanloysis_2 00:10:34
Rename

Zhange Calar

Change ¥ Axis

Copy to Cliphoard

Vigw Original Experiment
Delete Speckrum

Export L4
Extrack 4
Sork By 4
Hide Al

The menu contains the following items.
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Hide . ..

Hides the selected distribution. The distribution is hidden in the graphic area but remains listed in
the Details grid.

Rename Opens a dialog allowing the user to rename the spectra
Change
Color Select Line Color and Style E|
Line Caolor Line Style
EEENEEN EEEE =
EEEEEEEEEN]|
Aubo-azsign
b arker
H ® A ¢ + X Hore
Change Y
Axis Change ¥ Axis
' awiz name: Fie.ac:til:ln Spectra [&. 1 e ‘
[ ak l [ Cancel ]
Copy to Copies the display to the clipboard. The display can be copied as a bitmap, Windows metafile or
Clipboard as text-only.
Copy To Clipboard  + RN ==
Print... As a Mekafile
. As Texk (data only)
View Opens the experiment containing the original spectra in a new tab.
Original
Experiment
Remove Permanently removes the selected spectra from the viewer.
Spectrum
Export Exports the selected spectra to a file. The user has the option of exporting only the selected
spectra or all pinned spectra.
Extract Allows the user to extract the background or single beam from the selected spectra.
Sort By Sorts the spectra in the legend and detail area. The spectra can be sorted by:
Tarne
[Dake
Criginal Experiment
Selecting a sort option a multiple times will reverse the sort order; ascending, descending and
remove sort.
Sort/Hide Hides or displays all spectra on the graph. This option is useful when displaying many spectra on
All a graph.
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Working with Result Sets

A Result Set is a separate file containing spectra and trend analysis selected by the user. Data from several
experiments can be put into one result set for comparison.

Creating a Result Set

Spectra and trends from a file can be easily transferred to another file called a Result Set.

) Mew Result Set ]
To create a new Result Set, click the button on the Start Page or select the

New/Result Set option from the File menu.

File | Toolz ‘Window Help

|D Mew b aj E speriment

] Open b [ ResubSet | |
F—j [rmpart b | af¥ Spectra Librgi'g

] Close Jx Model

The Add Trends dialog is opened.

| | Mame |
= =] iC IR 4.2 (this application)
I_::_I- [#]  Cyclization - demo
-] #ield
Fit
- [] other
-] Peak1
- [ ] Product
-] Product 1
- [] starting Material
-] starting Material 1
= [=] Experiment 2008-01-24 14-36, Aspirin-MeOH Soln Set 1
Peak 1
-] Peakz

[ Refrezh H Irnpart.... k. ] [ Cancel

The dialog contains a tree-view of all trends in open documents from all iC applications. Select the trends to
include in the new Result Set and click the OK button. When the OK button is clicked, the dialog closes and
the new Result Set is displayed.

It is good practice to save the new Result Set for future reference. To save the set, select the File/Save As..
menu option.
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Adding Trends to a Result Set

Additional trends can be added to an existing Result Set using two methods.

The user can right-click in the graph area of the display and select the Add Trend menu option.

v Show Toolbar
v Show Legend
v Show Details
v Show Toalkips

Copy To Clipboard r

Prink. ..

Auto-scale
High Contrask
Zoarm

x Bxis Formak +

Refresh Data on gis Chart

Mew Graph
Renarme Graph
Delete Graph

The Add Trends dialog is open. The dialog allows the user to select trends from multiple experiments.

| Marne

(=]
=]

iC IR 4.2 (this application)

Cyclization - demo

- ] =evield

573
Fit

- [ ckher

- ] Peak1

- [ Product

- ] Product 1

-~ [ ] starting Material
- [ ] sStarting Material 1

= [®=]  Experiment 2008-01-24 14-36, Aspirin-MeoH Soln Sek 1
Peak 1
“ O Peakz
[ Fiefresh ” Impart... ] [ ] 8 ] [ Cancel l

The user can also drag trends from an experiments from a Trend display to the Result List display.

To add trends by this method:

On a Trend display, click on trend to be included in new Result Set. The cursor changes to a ® if the plot

was correctly selected.
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Drag the cursor to the Result Set tab.

/ EjrStat Pags ' (yCuckzation - lab x| ¢ ModelCRiY-1 | _/ ReskSet1 |
Trends
Trerds: Spectra Data Surface | Events
enhe § 3 LU A B
w100
10
= an
100
]
%0
i
a0
7l
R
£ B o
3 % “ E
@ [
=)
4
0 5 -
0
Fi]
1] =
n g
” i
1o w0 g
o a0 ial
(R adii] 020000 03-00:00 0d:00:00 05:00:00 05 0 D
Rekaers i

When the cursor hovers on the Result Set tab, focus is given to the tab and the Result Set is displayed.

o
The cursor changes to a shortcut icon,

/ EiSetPage | o Cyckooton kb | /7 Model Y1 L Rosult Sat 12
Giraph 1
ahe ai@EeE
100 100 —
10
0
= 105
8\
U
0
" %
-E ED
1]
Eaw? E_
& § 2
A B
9 0
=]
0
@
]
al |
W / \
0
2 & . | § | L
ol e 020000 020000 040000 050000 05:00:00 070000
Relstrg Tese

The dragged trend is copied to the Result Set.
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Adding a New Graph to a Result Set

New graphs can be added to result sets. New graphs appear as tabs along the top of the Result Set display.

Graph 2. Graph 1

New graphs are created by selecting the New Graph option from the right-click menu.

v Show Toolbar
v Show Legend
v Show Details
v Show Tooltips

Copy To Clipboard 4

Prink...

Auto-scale
High Contrask
Zaom

# Axis Format 4
add Trends

Refresh Data on This Chart
Refresh Data on All Charts

Rename Graph [\!S

Delete Graph

A new blank graph is opened. Trends are added to the graph as described previously. Refer to Adding Trends
to a Result Set.

The Result Set Context Menu

The Result Set display incorporates a right-click or context menu that contains tools for customizing the
displayed data. The menu is displayed when the user right-clicks on the data area of the display.
v Show Toolbar
w 3how Legend
v Show Details
v Show Toolkips

Copy Chart To Clipboard »

Prink...

High Contrask
Zoorm
Rescale on Zoom

Autoscale

Line Thickness r
¥ Axis Formak 4
Add Trends

Refresh Data on This Chart
Refresh Data on all Chatts

MNew Graph
Rename Graph
Delete Graph
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The menu contains the following items.

Show Toolbar Displays the toolbar at the top of the display.

Ehe @ i [EHZ xR

The toolbar contains the following tools.

Prints the display.
Copies the display to the clipboard.
“~  Zooms the display.

~) This button is only visible when the Zoom function is enabled. The
button resets the zoom to its original scale.

Rescales only the X-axis on zoom.
Auto scales the Y-axis.
= Displays the Legend Panel.

Displays the Details Panel.

i Adds a Reference Trend to the graph. Clicking the button opens the
Select Trend dialog.

1 ¥ Displays user-generated annotations on the graph.

Show Legend Displays a legend box which lists each trend and its name.
Box
M 1235
M 1573
1425
Peak 1
1431
Show Grid Displays the grid.
Fin | Caolor MHame T iz Dezcription
S| {233 Peak Peak
— 1573 Peak Feak
1425 Peak Peak
Peak 1 Peak Feak
1441 Peak Peak
Copy to Copies the display to the clipboard. The display can be copied as a bitmap,
Clipboard Windows metafile or as text-only. . o
Print &5 a Metafile
\L Az Texk (daka anly)
Paste from Pastes numerical data into the graph as a plot.
Clipboard
Print Opens the Print dialog to print the display.

Page 176 METTLER TOLEDO



High Contrast

Displays the graph with a black background.

Zoom Zooms the display. Refer to Zooming.
Reset Zoom Resets the zoom to its original scale.
Rescale on zoom | Rescales only the X-axis on zoom.
Autoscale Autoscales the Y-axis

X Axis Format

Selects the time format for the X axis.

Absolube Time E

Add Trends Adds a new trend to the graph.

Refresh data on Refreshes trend data on this graph only.

this Chart

Refresh data on Refreshes trend data on all graphs (in all tabs) in the Result Set.
all Charts

New Graph Creates a new blank graph in the Result Set.

Rename graph

Renames the selected graph.

Delete graph

Deletes the selected graph.

When the user right-clicks on a trend plot, another context menu Is displayed.

Hide Component #1
| Renarme

hange Color

Change ¥ Axis

Copy ko Clipboard

Remowe Trend
Wiew Original Experiment
Adjust Reference Time

The menu contains the following items.

Hide . .

Hides the selected plot.

Rename

Opens a dialog allowing the user to rename the plot.

Change Color

Opens a color browser to select a color for the plot. Note that the color is

only changed for the selected trend.

Change Y Axis

Allows the user to change the Y axis reference from a droplist.
Peak.

ConclBT
<Mew aniz>
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Copy to Copies the trend data to the clipboard as tab-delimited data.
Clipboard

Remove Trend Permanently removes the trend from the Result List.

View Original Views the experiment where the trend resides.

Adjust Reference | Refer to Adjusting the Reference Time for a Trend.

Time

Clear Reference Refer to Adjusting the Reference Time for a Trend.

Time Offset

Adjusting the Reference Time for a Trend
The reference time offset for a trend in a result Set can be adjusted by clicking the Adjust Reference Time
option from the context menu.

Adjust Reference Time

A slider bar is displayed at the top of the graph and two buttons are added to the toolbar.

v X

Slide the bar to the desired offset.

Q0:00:00 Q0:15:00 Q0 30:00 Q0:45:00 01:00:00
%W

Click the v button to save the change. Clicking the X button resets the offset and cancels the
adjustment.

To return to the original reference time, select the Clear Reference Time Offset from the context menu.
Adjust Reference Time

Clear Reference Time Offset
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Generating Reports of iC Data

Data from the various viewers in the iC software can be used to create experiment reports. The Microsoft
Office® Clipboard is used to copy and paste data into a suitable application such as MS Excel®. In addition, a
One-click reporting function is available to generate a preformatted experiment reports in either MS Word or
XPS format.

One-click Reporting Function

The One-click Reporting Function creates a pre-formatted report in MS Word or Microsoft XPS format.
Reports can be made for any current document; Experiments, Spectra Libraries, and Result Sets. The
Report contains all data in the document.

File | Took ‘window Help
M e b

Open b
Irpart b

Cloze

Save

Save fz..

Ewport

Create \Ward Repart

[ ¥ B0 3 i) 5 L5 b O

Create Report

1 Wzl Dz-f201 \uzershaull . ACyclization - demo.iclA

E wit

Creating a MS Word Report

The Word Report function is accessed from the File/Create Word Report menu.

@ Create “Word Repart -
@ Create Report b

When the Create Word Report menu option is selected, iC creates a report of the selected experiment. A
progress indicator is displayed during the creation process.

Creating Report for Result Set 1

Adding items to word document...

Eof 7

NRRREERR R ]

Cancel
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When the report is created it is opened in MS Word as a hew document.

Note that the format of the report is based on a MS Word template, iC Report Template.dot located in the
Program folder for the iC application. This template can be edited by the user to create custom report formats.
It is advisable to make a backup copy of the template file before any edits are made. The name of the
template file should not be changed.

iC IR Experiment: Methanloysis_2

1. Document Information
File Information:
Fila:
hlsthanlovsis_2iclR

Foldar:
us 1 0s-fil'n s sullivan-3 3y Documents'iC IR Ex pariments

Crzatad:

4/11/20089:52:13 AN

Eastern Standard Time (-(4:00:00)
by:jovea-2

machins name:

with: iC IR Softerare

Build 1.5.1100

LastUpdatad:
4/11/20089:52:13 AN
by: flvnn-3

machins nams:

with: iCIE

Build 3.0.404 3

Experiment Information:
Started:
1/13/200510:45:34 AM
Complatad:
1/13/200512:46:10PM

Samplss Acquirad: 121
Instrument Information:

FTIER

Hardwrara: DiCopmp probe comectad to an MCT datactor with C1 Fibar

Settings: Sampling 4000to 200 at § wavemmbsrrasohtion

Author: AMisullivan-3
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iC IR Experiment: Methanloysis_2 Author: AMisullivan-3

2. Trends
25
2.0 0.60
0.0
- 15
1 -
[ 0.40
g f
ca e
1.0 0.30
0.z20
0.5 =
3
010 ?
ey -—-————-——-————-E
o.n
m v =
0.on yy
00:00:00 00:20:00 00:40:00 01:00:00 01:20:00 01:40:00 02:00:00
Relative Time
* 3. Legend
Vizible Color Name T Axns Value Descripbion
A — Tl=thanal Fea Pazl [ Peal; Height to Zero, Pk from 1065 1o 1K
A 9 ALARn F=l Fazl [E] Pzl Heighi to Zero, Pk fom 18 o IBIZ
& m— | SRR Froduc s R
)3 — | FARcTRT Mathand T L pELY [T 1NN
= e CamdRl [ CansTR T
& 8| el Temsdan Samed [ 0O R
3 4 | Component=; [T L B [T 1NN

Creating an XPS Report
The XPS report function is accessed from the File/Create Report menu.
,@ Create ‘Word Report
|@ Create Report [

Ty

When the Create Report menu option is selected, iC creates a report of the selected experiment. A progress
indicator is displayed during the creation process.
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Creating Report for Cyclization - demo

Rendering #pz document...

0of1

l

Cancel

When the report is completed, it is opened in a viewer.

& Report Cyclization - demo

VOB ELELE

Experiment: Cyclization - demo

Author: AM'sullivan-3

Cyclization - demo

Document Information

File Information:
File:
Cyelization - demo.icIR

Folder:
‘\us10s-fso1\userssullivan-3' My Documents',iC IR Experiments

Created:

4/28/2008 6:53:44 AM
by: shah-3

machine name:

with: iC IR

Build 3.0.321.0

Last Updated:
4/28/2008 6:55:44 AM
bv: flynn-3

machine name:

with: iC IR

Build 3.0.404.0

Experiment Information:
Started:

12/30/189g 12:00:00 AM
Completed:

12/30/1899 7:22:00 AM

Samples Acquired: 222

Instrument Information:

Hardware: DiComp probe with Ci1 Fiber

Settings: Sampling 4003 to 648 at o wavenumber resolution using 7x Gain and 648 apodization

T adand

Save As.. Close

The report resides in a temporary directory and must be saved to permanently store the report. Note that the
report is read-only and can be opened by any application supporting the XPS format (Internet Explorer,
Microsoft XPS Viewer, etc.)
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Copying Experiment Data

Data can be copied to the Clipboard using the viewers context (right-click) menu. The menu offers three copy
functions for copying data.

e Bitmap — Copies the trend data as a bitmap (BMP) graphic file.
e Metafile — Copies the trend data as a Windows metafile (WMA) graphic file.
e Text— Copies the trend data as text. See the explanation below for a description of the

textual format.
v Shnw Toolbar
v Show Legend
Show Grid l

Copy To Clipboard  » -t =4 EN]
Prink. .. #s a Metafile
fis Texk (data only)

% Axis Formak
v Auto-scale
High Contrask
Zoor
Both the Bitmap (BMG) and Metafile (WMA) options copy the data as a graphic image. The Windows Metafile

format provides a clearer image but is not supported by some non-Microsoft applications. A bitmap image is
universally supported but the file size tends to be large.

Trends
B §H Jllf.mm-l
1.0
0.30
0.3 0.20
—
5 LR
= 0.0 I:E :
L]
0.00 .
0.5
ugt
010
1.0 &é’
. 00:00:00 07:00:00 0z:00:00 3:00:00
Relative Time

When trend data is copied as textual data, the data is copied as tab-delimited text. This format can readily be
pasted into an Excel spreadsheet as a table. The first row of the data always contains the column headings
for the table. This format is illustrated below.

Relative Time | Peak 1 Peak 2 Peak 3 Annotations
00:00:25 -0.075283 -0.129418 -0.129418
00:00:55 -0.0757392 -0.129898 -0.129898
00:01:25 -0.0733607 -0.127831 -0.127831
00:01:55 -0.0730829 -0.126375 -0.126375
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00:02:25 -0.0695092 -0.120724 -0.120724
00:02:55 -0.0719094 -0.12377 -0.12377
00:03:25 -0.0749703 -0.129621 -0.129621
00:03:55 -0.0713097 -0.128329 -0.128329
00:04:25 -0.0757192 -0.12963 -0.12963
00:04:55 -0.0768396 -0.128137 -0.128137
00:05:25 -0.0803207 -0.129544 -0.129544
00:05:55 -0.0739381 -0.123816 -0.123816
00:06:25 -0.0785219 -0.126326 -0.126326
00:06:55 -0.0740753 -0.123604 -0.123604
00:07:25 -0.0728557 -0.122295 -0.122295
00:07:55 -0.0748924 -0.124245 -0.124245
00:08:25 -0.0677285 -0.119897 -0.119897 Sample 16 acquired at 00:07:55
00:08:55 -0.0500758 -0.0786976 | -0.0786976
00:09:25 0.115091 0.304483 0.304483
00:09:55 0.114271 0.30542 0.30542
00:10:25 0.112993 0.305691 0.305691 Sample 20 acquired at 00:09:55
00:10:55 0.118845 0.308429 0.308429
00:11:25 0.118478 0.30985 0.30985
00:11:55 0.115791 0.304085 0.304085
00:12:25 0.116571 0.305012 0.305012
00:12:55 0.108204 0.299243 0.299243
00:13:25 0.115918 0.301942 0.301942
00:13:55 0.115443 0.30222 0.30222
00:14:25 0.115471 0.301603 0.301603
00:14:55 0.121372 0.303738 0.303738
00:15:25 0.114449 0.30034 0.30034
00:15:55 0.11312 0.298218 0.298218 Sample 31 acquired at 00:15:25
00:16:25 0.115283 0.299927 0.299927
00:16:55 0.116913 0.301626 0.301626
00:17:25 0.11786 0.303789 0.303789

If the viewer contains data that were sampled at different time intervals, the format of the exported data varies
depending upon which data is selected, as explained below.

If data is selected in the viewer when the user selects the Copy function, iC exports the raw values for all the
visible data based on the set of timestamps associated with the selected data. Note that in a typical
experiment all the data have the same timestamps, so data is copied without manipulation.

For the more complex case in which there are multiple sets of timestamps to deal with, interpolation is used
on those data with different timestamps to estimate the value at each timestamp in the selected data. In this
case the selected data is copied ‘as is” since its timestamp is used as the master. Data with different
timestamps will have their data copied as interpolated data.

If there is no selected data when the copy function is executed, the viewer creates a composite set of
timestamps combining together ALL the timestamps for all the data and then eliminates any duplicates.
Timestamps that vary by less than second are also eliminated.

Interpolation based on the timestamps of the selected data is useful for analyzing data collected across
multiple experiments. On the other hand, to export the most complete data set when multiple sets of
timestamps are involved, make sure that no data is selected. That way, all the actual data points plus
additional interpolated values are copied. To deselect all data, click outside of the actual graph area in the
viewer. This will de-select any selected data.

Page 184

METTLER TOLEDO



Copying Experiment Events

Annotations and messages from the Event Viewer can also be copied to the clipboard for inclusion in experiment

reports. The events are copied as tab-delimited text that can be pasted as a table into MS Excel or Word.

Before copying event data, the user should first format the data displayed in the Event Viewer window. This is
done by using the filter buttons on the Event Viewer toolbar to select which types of events are displayed. The

Copy function copies all the event data currently displayed in the window.

Type Date/Time Description

Audit 10:00:21 AM on 7/30/2007 Created Experiment Experiment 2007-07-30 10-00 in
C:AICIR306\Experiments

Audit 10:00:29 AM on 7/30/2007 Opened by John Doe

Audit 10:00:29 AM on 7/30/2007 Experiment started.

Audit 10:00:29 AM on 7/30/2007 Phase 1 started: Interval=10 sec. Duration=24:00:00

Audit 10:00:29 AM on 7/30/2007 Experiment initially paused. Awaiting start.

Audit 10:01:15 AM on 7/30/2007 Experiment resuming.

Audit 10:01:16 AM on 7/30/2007 Experiment AutoSaved

Annotation | 10:02:02 AM on 7/30/2007 Increased heat by 50 deg C - JG

Audit 10:02:57 AM on 7/30/2007 Experiment paused by user.

Audit 10:03:36 AM on 7/30/2007 Experiment resuming.

Annotation | 10:04:33 AM on 7/30/2007 Experiment paused to remove dirt from lens

Annotation | 10:04:51 AM on 7/30/2007 Heat stabilized

Audit 10:05:31 AM on 7/30/2007 Experiment paused by user.

Audit 10:06:01 AM on 7/30/2007 Experiment resuming.

Audit 10:06:16 AM on 7/30/2007 Experiment AutoSaved

Audit 10:10:53 AM on 7/30/2007 Experiment paused by user.

Audit 10:11:01 AM on 7/30/2007 Experiment resuming.

Audit 10:11:17 AM on 7/30/2007 Experiment AutoSaved

Audit 10:11:46 AM on 7/30/2007 Experiment paused by user.

Audit 10:12:04 AM on 7/30/2007 Experiment resuming.

Exporting Experiment Data
Data from an entire experiment can be exported to an external CSV file. A CSV file can be directly opened by

MS Excel. Depending on the actual experiment, the resulting file can be very large.

To export experiment data, select the Export button in the File menu.

File | Toaols

Help

Mew
Open
Irmpart

Cloze

Save

Save Az

Export

[,

[ ) 20 [ L8 L5 L3 O

Create Repart l«E

1 Szl 0zf=01 wszersh, A\Spectra Librarg 1.ic5 pecta
2 %Wue10z-f200 wgersheullivan. . \Model CRY-1.icModel
A8zl 0xf=01 wszershe. SCyclization - demo.ictodel

E it
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A standard Save As dialog is opened.

Save in: | |3 iC IR Experiments

'_2_ | BAK Files

My Recent
Documents

?" —
[
Deszktop

2

by Documents

ty Computer

} File name:

- |

V| [ Save ]

kdy M etworl, Save as type: | SPC [Gramz spectra) files [F.zpc]

w | [ Cancel ]

Enter a filename for the file and click the Save button.

The following dialog is displayed.

Export SPC File

[ata to Export

(%) &ll Beaction Spectra
() Digplayed Feaction Specha
() Selected Spectrum

Expart ravw spectra [ ] Individual Files

Select the data to be exported. To proceed with the export, click OK.

The saved CSV file can be opened directly with GRAMS or other applications that are SPC compatible.
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Example Report

The following report is provided as an example of iC data that can readily be incorporated into experiment

reports.

Control Number: 10A-879870-2

| Prepared by: J. Doe

Title:
Abstract:
Trends
@ae ¢ ED RN ERRG
1.0 7
nn (el
0.5 0.20
—
5 B 010
= 0o L=
[ ]
0.00 i
05
g
010
pe’
1.0
00:00:00 07:00:00 020000 03:00:00
Relative Time
Relative Time Peak 1 Peak 2 Peak 3 Annotations
00:00:25 -0.075283 -0.129418 -0.129418
00:00:55 -0.0757392 | -0.129898 -0.129898
00:01:25 -0.0733607 | -0.127831 -0.127831
00:01:55 -0.0730829 | -0.126375 -0.126375
00:02:25 -0.0695092 | -0.120724 -0.120724
00:02:55 -0.0719094 | -0.12377 -0.12377
00:03:25 -0.0749703 | -0.129621 -0.129621
00:03:55 -0.0713097 | -0.128329 -0.128329
00:04:25 -0.0757192 | -0.12963 -0.12963
00:04:55 -0.0768396 | -0.128137 -0.128137
00:05:25 -0.0803207 | -0.129544 -0.129544
00:05:55 -0.0739381 | -0.123816 -0.123816
00:06:25 -0.0785219 | -0.126326 -0.126326
00:06:55 -0.0740753 | -0.123604 -0.123604
00:07:25 -0.0728557 | -0.122295 -0.122295
00:07:55 -0.0748924 | -0.124245 -0.124245
00:08:25 -0.0677285 | -0.119897 -0.119897 Sample 16 acquired at 00:07:55
00:08:55 -0.0500758 | -0.0786976 -0.0786976
00:09:25 0.115091 0.304483 0.304483
00:09:55 0.114271 0.30542 0.30542
00:10:25 0.112993 0.305691 0.305691 Sample 20 acquired at 00:09:55
00:10:55 0.118845 0.308429 0.308429
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00:11:25 0.118478 0.30985 0.30985

00:11:55 0.115791 0.304085 0.304085

00:12:25 0.116571 0.305012 0.305012

00:12:55 0.108204 0.299243 0.299243

00:13:25 0.115918 0.301942 0.301942

00:13:55 0.115443 0.30222 0.30222

00:14:25 0.115471 0.301603 0.301603

00:14:55 0.121372 0.303738 0.303738

00:15:25 0.114449 0.30034 0.30034

00:15:55 0.11312 0.298218 0.298218 Sample 31 acquired at 00:15:25

00:16:25 0.115283 0.299927 0.299927

00:16:55 0.116913 0.301626 0.301626

00:17:25 0.11786 0.303789 0.303789

Events:

Type Date/Time Description

Audit 10:00:21 AM on 7/30/2007 | Created Experiment Experiment 2007-07-30 10-00 in
C:\ICIR306\Experiments

Audit 10:00:29 AM on 7/30/2007 | Opened by John Doe

Audit 10:00:29 AM on 7/30/2007 | Experiment started.

Audit 10:00:29 AM on 7/30/2007 | Phase 1 started: Interval=10 sec. Duration=24:00:00

Audit 10:00:29 AM on 7/30/2007 | Experiment initially paused. Awaiting start.

Audit 10:01:15 AM on 7/30/2007 | Experiment resuming.

Audit 10:01:16 AM on 7/30/2007 | Experiment AutoSaved

Annotation 10:02:02 AM on 7/30/2007 | Increased heat by 50 deg C - JG

Audit 10:02:57 AM on 7/30/2007 | Experiment paused by user.

Audit 10:03:36 AM on 7/30/2007 | Experiment resuming.

Annotation 10:04:33 AM on 7/30/2007 | Experiment paused to remove dirt from lens

Annotation 10:04:51 AM on 7/30/2007 | Heat stabilized

Audit 10:05:31 AM on 7/30/2007 | Experiment paused by user.

Importing External Files

The iC IR application has the ability to import a variety of files from other application. The following table listed
the type of files and their supported formats

Experiment Files

ReactIR version 2 reaction files (.exp)

ReactIR version 3 reaction files (.mte)

Grams spectral files (.spc)

iC IR raw data files .iclIRRaw)

Result Sets

WiInRC trend files (.mtd)

iControl RC1e experiment files (.iControlRC1e)

iControl LabMax experiment files (.iControlLM)

iControl EasyMax experiment files (.iControlEM)

ConclIRT analysis files (.icConclRT)

iC IR experiment files (.icIR)

iC FBRM experiment files (.icFbrm)

iC Raman experiment files (.icRaman)

iC UV-VIS experiment files (.icUV)

Spectra Libraries

ReactIR version 2 spectrum files (.spa)

ReactIR version 3 spectrum files (.mts)

Grams spectra files (.spc)

Model files

ReactIR version2 QuantIR files (.gnt)
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Files are imported by selecting the Import option in the File menu.

File | Toolz ‘window Help

D MHew »

E5)| Open 4 Weiel=.1 B =N
||T__3| Impart ¥ &3 Experiment l}J
5 Close " Result Set

E Save +/% Spectra Library

E“ Save b, J& Model

When a document type is selected, a standard File Open dialog is opened.

Import Experiment

Look in:

i)

My Recent
Documents

)

Desktop

&

My Documents

-
L)
My Computer

.

ky Netwark

 iC IR Experiments

BAK Files
[JJExperiment 2005-07-31 07-06
[CIExperiment MARCKESY 2008-10-13 09-22
[JProbe A Experiment 2010-03-03 09-40
[JProbe A Experiment 2010-03-06 09-55
[JProbe A Experiment 2010-03-05 14-19
[C)Reactor 1 2008-08-01 08-35
[CIReactor 1 2009-03-04 07-37
[JReactar 1 Experiment 2009-05-19 09-46
[JReactar 1 Experiment 2009-05-20 09-03
[JReactar 1 Expetiment 2009-05-27 03-01
[JReactar 1 Experiment 2009-05-28 09-58
[C)Reactor 1 Experiment 2009-06-01 08-0¢
[JReactar 1 Experiment 2009-06-01 10-54
[JReactar 1 Experiment 2009-06-03 07-48

<

1600 1200

A droplist is available to filter the files based on the supported file types. When the Open button is clicked, the

File narne:
Filez of type: ReactlR +3 Reaction files [*.mte]
React B+ it
ReactlR +2 Reaction files [*.exp]
800 SPC (Grams spectra files [*.zpc)

iC IR Faw Datafiles [".iclRRaw)

w ¢ ¥ i* -

[aReactar 1 Experiment 2009-06-08 05-40
[JReactar 1 Experiment 2009-06-05 12-05
[JReactar 1 Experiment 2009-06-03 14-07
[iReactar 1 Experiment 2009-06-09 11-35
[CJReactar 1 Experiment 2009-06-15 09-32
[JReackar 1 Experiment 2009-07-22 07-42
[JReactar 1 Experiment 2009-07-27 09-13
[iReactar 1 Experiment 2009-07-27 13-43
[JReactar 1 Experiment 2009-07-29 07-38
[JReactar 1 Experiment 2009-03-03 14-33
[JReackar 1 Expetriment 2009-08-10 06-21
[aReactar 1 Experiment 2009-08-12 07-41
[CJReactor 1 Experiment 2009-08-17 10-35
[JReackar 1 Experiment 2010-01-12 09-01
[iReactar 1 Experiment 2010-01-13 09-25

>

.

selected file is imported into iC IR and opened in a new document.
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Using the Toolbox

The IR Toolbox is a windowed pane that provides a collection of “task panes”. Each task pane provides a set of
controls relevant to performing a task. For example, the Experiment Task pane provides ready access to various
data analysis functions that may be applied to the current experiment being viewed in the document area.

®oqoo|

To open the Toolbox, click on the icon in the upper-right corner of the main window.

The Toolbox features an auto-hide function. When the toolbox is expanded, it remains open until you move
the cursor out of the Toolbox window; it then closes (i.e. auto-hides).

Alternatively, the Toolbox can be pinned so that it is always displayed by clicking the E icon in the upper-
right corner of the Toolbox window. Auto-hide is useful when you want to maximize the viewing area of
document area. Pinning is useful if you want to monitor or interact with the Toolbox (or one of its task panes)
frequently.

The Toolbox is organized as a button bar representing the set of task panes available to you based on an
XML configuration file stored under your account in the Documents and Settings folder. This configuration file
is typically stored under the hidden folder:

C:\Documents and Settings\<your username>\Local Settings\Application Data\Mettler Toledo\

The standard task panes configured with iC are described in the following sections. Note that there may be
additional task panes for optional components installed with the iC IR software. The task panes for optional
components are discussed under the topic for the optional component.

Toolbox a
Diocument Information

Data Treatrnents

Lser-Defined Trends

Feplay Expetiment

Test Instrurment

Quantitative snalysis

MonARLC
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Data Treatments Task Pane

The Data Treatments task pane provides data analysis tools for the currently displayed experiment.

There are two display options available for the toolbox. In the Normal view, the most commonly used tools are
displayed as checkboxes. When the Show All Options checkbox is checked, the tools are displayed as drop-
down lists that allow the user to select another option instead of the most commonly used one.

The following options can be selected from the task pane.

Data Treatments

Reference Spectra
D Correck for water vapor

Subkract speckrunm:

Functions
[Baseline offset
[narmalize
[]2nd detivative

ConcIRT
[JEnable

[ 5howe components

Display Options

Hide the DiCamp
"diamond region”

[] shaw all options

With Show all Options
checked:

Correct for
Water Vapor

Apply a correction for water vapor (spectrum which was
taken before the experiment) by selecting the check box.

Reference
Spectrum
Subtraction

Subtracts a reference spectrum from the current data set
that was previously saved in the spectra library during the
experiment set up. This is useful, for example, to remove the
solvent peaks from the data set. The Load button is used to
load a new reference Spectra. The Remove button opens a
dialog that allows the user to remove Reference Spectra
from the experiment.

Background
Replacement

Allows the user to change the background for a sample
spectrum or a complete experiment.

The original data is not corrupted. A copy of the
spectrum/experiment is created with the new ratioed data
and the replaced background installed.

This option is only available for an spectrum/experiment
containing an original embedded background.

Baseline
Offset

In the Normal view, this checkbox is used to vertically shift
each spectrum in the dataset such that the value is zero at
the selected reference wavenumber which is chosen from
the Baseline Offset dialog. Refer to Baseline Offset Dialog
In the Show All Options view, the checkbox changes to a
Baseline Correction drop-down list that allows the user to
select additional options.
Baseline Correction;

Baseline Offset w

nane

1st Crder
2nd Order
3rd Order

1% order correction adjusts the spectra to a straight baseline.
Similarly, 2" and 3" order corrections adjust the baseline to
a 2" or 3" order curve. Be very cautious about higher order
corrections as they can distort your data.

Normalize

This checkbox is used to normalize each spectrum in the
dataset such that the value is 1.0 at the selected reference
wavenumber. This correction is useful to isolate effects such
as temperature when you have a known standard in your
reaction that should result in a constant peak height. Refer
to Normalization Dialog.

2" Derivative

In the Normal view, checking this box applies a 2™
derivative function to each spectrum in your dataset. As a
convenience, it also multiplies the results by -1 so that the
peaks point upwards. In the Show All Options view, the
checkbox changes to a Spectrum Math drop-down list that
allows the user to select additional options.
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Data Treatments

Reference Spectra
Subtkract speckrum:

{none A

1st Derivative
Znd Derivative
3rd Derivative

Square Rook

Load... ] [Remu:uve...

Background Replacement
Current Background:

Furckions
Baseline correction:

{ none ) W
[ Marmalize

Spectrurm Math:

(nore) K8
[[]5macthing
ConcIRT
[¥]Enable -,
[¥] 5how companents

[¥] Auta-name campanents

Speckral region:

Smoothing

When this box is checked, the Smoothing Window is opened
to allow the user to apply smoothing to the trend.

Note that this option is only displayed when the Show All
Options checkbox is checked. Be careful about over-
smoothing your data. In particular, smoothing may prevent
ConclRT LIVE form being able to correctly isolate
component spectra.

1900, ,900 cm-1

Tirne region:

All spiectra

Display Options

Hide the DiComp
"diamond region”

Experiment Opkions

Enable/Hide
ConcIRT LIVE
analysis
module

Click the checkbox to run the ConcIRT LIVE analysis

module.
Trends

hEhED'i'c.

@ ¢ E [T B

i — WS S R C

a1 060

ConclRT
Peak
=
&
00:11:33

)
I
=
d Hirre:

&

"—"—\.
lapie
ﬂﬁ-j—"

0.0a
00:00:00 01:00:00

Relative Time

0200-00
"Wiew visible | Calar Mame ¥ Axis Value ~

©a & AcAnh Peak Peak 0.14
O Visiblh
121002

e _Ornponent #2
Hide &l
e

Component #3 ConcIRT 0,87 -
Shiaw &l P s
The “goodness of fit” value is displayed next to the
checkbox. The value is updated as new values are
calculated.

ConcIRT  4.3e-003

| Merge Experiment

Show
Components

When checked, the component spectra identified by
ConclIRT LIVE will be shown in the Spectra Viewer.
Conversely, clearing this checkbox will hide ConcIRT LIVE
component spectra.

| Trim Experiment

[#] Show all apticns

Auto-name
Components

If the experiment contains any reference spectra and/or
referee trends (more than 8 data points), ConcIRT LIVE
components are auto-named after these references. When
the user renames a spectra, this name is retained during the
same ConcIRT LIVE session.

Spectra
Region

Displays the region over which the Relative concentration
profiles are calculated. The region can be changed by

clicking the m button to open the ConcIRT LIVE Region
Dialog.

Time Region

Displays the time region which the Relative concentration
profiles are calculated. The time can be changed by clicking

the E button to open the ConcIRT LIVE Time Region
Dialog.
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Hide the

This option suppresses display of the spectral display of the

DiComp region from 1950 to 2250 cm-1 (default). This is done
diamond because the DiComp probe tip absorbs so much light in this
region of the region that the no useful information is available in this
spectra region.
Spectra of DiComp o
probe tip subtracted
M from displays |
When the option is checked, the range of the region and a
m button is displayed. Clicking the button opens a dialog
that allows the user to edit the region.
Merge Allows the user to merge two completed experiments into a
Experiment composite experiment file. Clicking the button opens a file
browser to select the experiment that will be merged into the
currently selected one.
Trim Allows the user to trim (delete) unnecessary samples from
Experiment an experiment. Clicking the button opens The Trim
Experiment Dialog.
Data Treatments Coadded This option is only displayed for Rapid Collect experiments.
Scans Refer to Rapid Collect Experiments.

Coadded Scans
Current Cofddition:

O v

Remove Spectra Dialog
The Remove Spectra dialog is opened when the Remove button on the Data Treatments Task Pane is
clicked. The dialog is used to remove Reference Spectra from the experiment.

O

[] Avcew 00:10:00
[] Awcew 00:14:00
[] Avcew 00:18:00
[] Acey 00:24:00
[] Avzew 00:30:00
[] A 00:38:00
[] Awcew 00:46:00

[ ] Experiment 2007-09-24 08-35 00:0C
[ ] Experiment 2007-09-24 08-35 00:11
[ ] Experiment 2007-09-24 08-35 001
[] Experiment 2007-09-24 08-35 0O0: 2€
[] Experiment 2007-03-24 08-35 00:1

The user checks the spectra to remove, and clicks the OK button.
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Background Replacement
The Background Replacement portion of the Data Treatments task pane allows the user to change the
background for a sample spectrum or a complete experiment.

The original data is not corrupted. A copy of the spectrum/experiment is created with the new ratioed data and
the replaced background installed.

This option is only available for an spectrum/experiment containing an original embedded background.
To replace a background, the user clicks the Load button.

A file browser is opened to select the Spectra Library or Experiment file where the desired replacement
background is located.

Open Library

Laak in: |Lﬂ iC IR Expefiments v‘ y F £ -

| BAK Files
Spectra Library 1.cSpectra

My Fecent Spectra Library 12.ic5pectra
Diocuments

-

Deskiop

&

3

\$

ty Documents

=
=
O [ ey
5'{_'.
a
=4
i}

—_- File name: || A ‘ [ Open ]

by M ebwark: Files of type: | Spectra Library fles [* 1S pectra) L% | [ Cancel ]

The user selects the file and clicks the Open button. The View Spectra Library dialog is opened.
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& View Spectra Library

o [L.E0
E B Ref:Sample ...
o M Ref:Experim...
§ B FefExperim...
% 0.40 Ref.Experim...
E B Ref:Experim. ..
B Ref:Experim. ..
020 Ref.Experim...
0.00
3500 2800 2100 1400
nknown [cm-1]
Spectrum Mame Source
Sample Experment 00:03:55 Singlebeam .. SingleBeam
Ewperment 2007-03-24 08-35 00:00:00 Sample
Ewperiment 2007-03-24 08-35 00:11:01 Sample
Ewperiment 2007-03-24 08-35 00:15:01 Sample
Ewperiment 2007-09-24 08-35 00:26:01 Sample
Expenment 2007-03-24 08-35 00:00:00 Ba... Background
Expenment 2007-03-24 08-35 00:15:01 Sin..  SingleBeam

Select the background and click the OK button. The selected background is added to the droplist in the Data
Treatments task pane and can be selected as a replacement background.

Current Background:

Sample Experiment 00:09:55 Singlebeam (B w

foriginal)
Sample Experiment 00:09:55 Singlebean (Backs

Also refer to Replacing a Background.
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Baseline Offset Dialog

The Baseline Offset dialog is used to select a position along the X axis for the Baseline Offset function. The
most recently selected reaction spectrum is displayed for your reference. When baseline offset is applied,
each reaction spectra is shifted such that the value at this position is zero. Typically, you would want to use
the minimum value, so this position is chosen by default. You have the option of clicking in the graph to
choose any position or clicking the Find Min button to reselect lowest value on the graph.

&’ Baseline Offset |zl@@

1.4
"
1.0
L 08
=
2
&
S 0B
0.4
£
5
0z 4
]
o
o
ng & P
3900 3600 3300 3000 2FO0 2400  A100 1800 1500 1200 900 BOO
W' avenumber [crm-1]

When the baseline is set, its value is displayed in the Data Treatments toolbox. The offset can be adjusted at
any time by clicking the —._. button next to the value field.

Baseline offset
| 3073om-1 ... )
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Normalization Dialog

The Normalization dialog is used to select a position along the X axis for the Normalize Offset function. The
most recently selected reaction spectrum is displayed for your reference. A green line is displayed at the
baseline point. When normalize is applied, each reaction spectra is scaled such that the value at this position
is 1.0. Typically, you would want to use the maximum value, so this position is chosen by default. You have
the option of clicking in the graph to choose any position or clicking the Find Max button to reselect the
largest value on the graph.

&) Normalization

] 4

Cancel

06D \ Find b ax

\ Bazeline:
One Paoint | »

Abzorbance
[}
.
=

=3366

0.20

Reference Paoint

3900 3B00 3300 3000 0 2700 2400 2100 1800 1800 1200 900
W avenumber [cm-1]

Note: The iC software allows normalization against the height to a single-point baseline as follows:
YNorm[i] = (YRaw[i] - YBase) / (YMax - YBase)

To do this, the user selects the ‘One Point’ for the Baseline dropdown. The user then specifies a reference
point for Normalization typically by normalizes using the Find max button in the Normalization dialog. Then
user specifies the Baseline Offset by moving the cursor in the dialog window.

When the normalization is set, its value is displayed in the Data Treatments toolbox. The value can be
adjusted at any time by clicking the —«_. button next to the value field.

Mormalize
Ak 1139 cm-1 | |
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Smoothing Window Dialog

The Smoothing function is used to remove noise from the spectra by applying Savitsky-Golay smoothing. The
most recently selected reaction spectrum is displayed for your reference at the current zoom settings. The
dialog is opened when the Smoothing checkbox is checked. The Smoothing Window allows you to specify the
number of points to consider in calculating the smoothed value for each point along the spectrum.

& Smoothing Window |:|[E|g|
0.0050
0.0030
L
L5}
& 0.0020
£
[=3
£

0.0010

0.0000

-0.0010

3800 3800 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000
wavenumber [cm-1]
J 38.6 cm-1 window
[11 pointz)

Smoothing is adjusted by moving the slider bar at the bottom of the dialog. The amount of smoothing can be
set from 5 to 25 points.

When smoothing is applied, its value is displayed in the Data Treatments toolbox. The size of the smoothing
window can be adjusted at any time by clicking the —._. button next to the value field.

Smookhing
15.4399903524525 cm-1
window, "
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DiComp Diamond Region Dialog
The DiComp Diamond Region dialog allows the user to make adjustments to the range that is hidden in the
spectral display to compensate for the characteristic of diamond probe tips to absorb so much light in the
region that no useful information is available. The default range is from 1950 to 2250 cm-1.

& DiComp "diamond region”

080
\
060 \ StartaM:
2383
E
. 1350
=
<L 0.40
Flestu:ure
Default
020 \w)jj
0.00
3900 3B00 3300 3000 2FOO0 2400 2100 1800 1800 1200 800
Wavenumber [cr-1]

To adjust the range, the user moves the cursor to the edge of the existing region. The cursor will change to an

arrow, 7 The user then drags the arrow to increase or decrease the range.

ConclIRT LIVE Region Dialog

The ConclIRT LIVE Region dialog is used to adjust the region over which the relative concentration profiles
are calculated.

The region is highlighted in yellow. The size of the region is adjusted by placing the cursor on the edge of the
yellow shading. The cursor will change to a *—*. The arrow can then be moved to resize the region.

The region can be moved by clicking the mouse button while the cursor is in the highlighted region. The

cursor changes to a ﬁ The region can then be moved to the desired area of the window.
The actual wave numbers of the region are displayed on the dialog.
StartiM:

E ndiaM:

The default region can be restored at any time be clicking the Restore Default button. The default region is
dependent on the type of hardware probe in use.
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ConcIRT Spectral Regions

=
=
o
&
(A g}
=
2 05
[%]
o
o
00 Restare
Default
3500 3E00 3300 2000 2700 2400 21000 1800 1800 1200 900
W avenumber
Reqion Description
Fiegion 1 Region to Zero, Region from 1300 to 300
it
Add...

NOTE: The larger the spectral window the longer ConcIRT LIVE may need to process the information.
Therefore, ConclRT LIVE may not be able to ‘keep up’ when certain interval times are selected.

Multiple ConclIRT LIVE Spectral Regions can be defined by clicking the New button. The dialog changes to
the Edit ConcIRT LIVE Spectral Regions dialog.

Edit ConclIRT LIVE Spectral Regions Dialog

The Edit ConcIRT LIVE Spectral Regions dialog is used to define new spectral regions and edit existing
ones. The user can define and edit the name of the spectral region, as well as its type. When changes are
made, the Apply button is clicked to save the edits. The user can return to the spectral region list by clicking
the View List button. Clicking the OK button closes the dialog.

ConcIRT Spectral Regions

Reaction Spectra [Abs]
= on =

K

Cancel

Restare

RETIT=S | Region 2

Type:

Drefault
3900 300 3300 3000 2W00 2400 2100 1800 1500 7200 500
W avenumber
| Start Stop
Pesk: | g72
Bazeline: Delete
| Region to Zem w |
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ConcIRT LIVE Time Region Dialog

The ConclIRT LIVE Time Region dialog is used to select the time period over which the relative concentration
profiles are calculated.

The user has the option to include all spectra or to select spectra samples for a specific time period. Slider
bars are used to specify the “From and To” time window.

¢’ ConcIRT Time Region

Select Spectra

® All spectra

O Only certain spectra

[From Sample 1 acquired 5t 00:00:00 |

[To End of Experimert

The Trim Experiment Dialog

The Trim Experiment Dialog is used to trim samples from a completed experiment. This feature is useful to
remove insignificant samples from an experiment. It is important to note that when an experiment is trimmed
the samples are deleted from the experiment and cannot be recovered. It is advisable to save a trimmed
experiment to a different filename leaving the original experiment intact.

& Trim Experiment

Select Specira ok
Select the samples to be trimmed from the experiment Cancel

{atrimmed experiment must contain at least two samples): 0
y[uu}

|Fr|:|m Sample 1 acquired at 07:50:00 |

J

[To End of Expetirnent |

The slider bars in the dialog are used to select which samples will be deleted from the experiment. The arrow
keys can be used to advance the slider bar in one sample increments.

In the above example, samples 123 through 145 are selected to be deleted from the experiment.
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Events

Data Events

%[k« (B80]0) &

Twpe

=1 Sample
=1 Sample
=1 Sample
=1 Sample
=1 Sample
=1 Sample
=1 Sample
=1 Sample
=1 Sample
=1 Sample
=1 Sample
=1 Sample

Dake|Time

2:36:00 AM 1203071899
2:33:00 AM 1273071892
2:40:00 AM 123071599
2:42:01 AM 12/30/1899
2:44:00 AM 1273071899
2:46:00 AM 123071899
Zi4E:00 AM 12/30/1599
2:50:00 AM 123071599
2:52:01 AM 12/30/1899
2:54:00 AM 1273071892
2:56:00 AM 123071599
2:53:00 AM 12/30/1599

Descripkion
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted

The trimmed samples remain listed in the Event Viewer and are marked as Deleted.

The Undo button is used to reverse a trim operation. When the button is clicked, a Undo Trim dialog is

displayed.

& Undo Trim
Undo | Mumber of Samples . Start Time End Time
F ala] 12/30/1893 12:00:00 Ak 124301893 1:43:00 Abd
158 12/30/1899 2:08:00 Ak 12/30/1893 7:22:00 Ak
(] l [ Cancel

The dialog contains a list of all Trim operations that have been performed on the experiment. The user checks
the appropriate operation and clicks the OK button. The trimmed samples are reinserted into the experiment.
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User-Defined Trends Task Pane

The User-defined Trends task pane is used to create and perform math functions on trends. The User-defined
Trends task pane for an Experiment includes the following information.

User-Defined Trends
Existing User-Defined Trends:

Fits Fit Product ko 573

%eield: %a¥ield of Product (imit=2&.:

e Edit Delete

User-Defined Trends
Existing User-Defined Trends:

Fit: Fit Product to 573
“ofield: ¥e¥ield of Product {limit=93.;

Calculation Function:
“aConv{Reagent) v
Trend Mame:

YaZanw

Limik {uses max i blank):

[o]'4 Apply

Cancel Refresh

Existing User-defined Trends | A list of trends created by the user.

When the New or Edit button is clicked, the task pane is expanded to
include additional fields that define the trend. Refer to User-Defined
Trends for more information.
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Document Information Task Pane

The Document Information task pane is an informational display that provides chronological and summary
about the currently displayed data document.

The document information pane displays different information depending on the type of document
(Experiment, Result List, Spectra Library).

The document information pane for an Experiment includes the following information.

Document Information

Experiment Information;

Started:
10f11/2010 11:24:28 AM
Eastern Davlight Time
{-04:00:00)

in progress...

Samples Acquired: G4

Instrument Information:
ReactIR 10, Probe &

ReactIR 10 (Sh:C42344) with
MCT Deteckar using
Happiaenzel apodization;
DiComp (Diamond) probe
(Sh:12312-M45-9) connecked
via C1 Fiber (Chalcogenide);
Sampling 4000 ko 200 at 3

File Information;

File:
Experiment 2010-10-11
11-24.icIR.

Folder:
us10s-Fs01usersisullivan-3,
My Documentsic IR
Experiments

Created:

10/11/2010 11:24:20 AM

by sullivan-3

machine name:

LS 10M-SUILLIVARN, arm. k. mkn
el

with: iC IR

Build: 4.2,155.0

Last pdated:
10f11/2010 1:09:27 PM
bey: sullivan-3

Experiment Information

Provides statistical information about the
experiment.

Date and time of start of the experiment
Date and time of finish of the experiment

Samples Acquired

Instrument Information

Describes the hardware configuration of
the instrument. If the instrument uses a
multi-probe, the channel number is listed.
Gain and Apodization are also displayed.

File Information

The Filename for the experiment
document.

(test1.iCIR) (example)

Folder: The folder where the file resides.
Example: C:\\iC IR\Experiments
Created: Date, time, author, file name and build

number.

Last Updated:

Date, time, author, file name and build
number for last update.
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Replay Experiment Task Pane

The Replay Experiment task pane is used to replay a saved experiment. For in-depth spectra analysis and for
greater analysis comparison, you can replay a saved experiment. By replaying an experiment you can select
different peaks for analysis, subtract different spectra saved in the spectra library, apply a correction for water
vapor, and use the ConclRT LIVE software for analysis if it was not done initially.

Note: Both .MTE files (ReactIR 3.0) and .EXP iC experiment files can be replayed with the current software

version.

Replay Experiment

Replay Device

Select Experiment

Folder:

Yus10s-Fs01 \usershsullivan-31M
File:

Cyclization - demo.icIR

Browse, ..

Select Spectra

(%) Replay all spectra

) Replay sslected spectra
Firsk:

Last:

Select To replay an experiment, the path/experiment document is

Experiment first selected by clicking the . Browse... ] button on the
Replay Experiment tool. The standard file browser is opened.
Note that the browser allows the user to filter on .MTE files
(ReactlIR 3.0) or .EXP (iC) experiment files

Select The user clicks the appropriate radio button to replay all of

Spectra the spectra for an experiment or a selected part of the
spectra.

Sampling The user can change the sampling interval to speed up the

Interval review process. Replaying the sampling speed has no

relation to the speed at which the samples were recorded.

Skart . I
The button is clicked to initiate the replay

function. The status indicator at the top of the Replay
Experiment task pane display indicates that the experiment
replay is in progress.

Replay is Running

When the experiment starts replaying, an additional button is
displayed; Pause

Skop H Pause ]

When the Pause button is clicked, the experiment is paused
and the button label changes to Resume.

Resurme

Clicking the button resumes the experiment replay.

METTLER TOLEDO
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LinkIR/WIinRC Integration Task Pane

The LinkIR/WiInRC Integration task pane is used to export trends to WinRC or LabMax software applications.
The task pane is only functional during a live experiment. The trend data is automatically updated on a
running WIinRC application as data is collected. Up to four trends can be exported.

First, the iC application is set up to export trends and then the WinRC. The LinkIR/WinRC Integration task
pane is used to establish and control communications with WinRC.

The task pane includes the following information.

LinkIR/WinRC Integration

IP Settings

Port:

Open Close
Enable Export
Probe: |1 ~
Trends
Trendl: Peak 1 ~
Trend2: Disabled ~
Trend3: Disabled w
Trend4: Disabled w

IP
Settings

The IP port that the WinRC software is using is specified
and the Open button is clicked to establish communications
with WinRC.

The Close button is used to disconnect the connection with
WinRC.

Note: An experiment should be running on the iC and the
WinRC application should be running at this time.

Probe
Settings

The Enable Export checkbox allows the iC software to
export trend data to the WinRC. the

The Probe droplist is used to select which probe input port
will be used to input the data in WinRC.

Trends

The iC software can export up to four trends to the WinRC.
The droplists displayed in the Trends section of the task
pane are populated with all trends from the Trend Viewer.

Setting up the WinRC to Import iC Trends

The following steps should be performed in WinRC to import iC trends. The WinRC documentation should be
consulted for additional detailed information.

o Start the WIinRC application then click on the Tools menu item and choose Options.

e Check "Reactor Box 1" checkbox and select reactor block "RB04-50 No. 1",

e Select the COM port that is connected to the reactor block.

e Click on the "Instruments” tab and check the "ReactIR 1" checkbox.

e Type in the iC IR computer’s IP address in the PC name or TCP/IP address field, then type in port
number 1001 (or the one you entered in the iC application.

e Click on the Test Connection button.

o After the connection is established click on the OK button to close Options dialog.

e Start a new experiment in WinRC, deselect all reactor block values and activate the four trends in the

eval graph control.

Page 206

METTLER TOLEDO




Viewing Display Settings
The View Display Settings button on the Start Page opens the MS Windows Display Properties dialog to

enable the user to change display setting for optimal performance of the iC application. This option is
provided as a convenience to the user.

Display Properties

Thermes |Desktu:up Screen Saver | Appearance | Settings

& theme iz a background plus a zet of sounds, icong, and other elements
to help you personalize your compuker with one click.

Theme:
[Modified Theme v Delets

Sample;

Active Window =]

ak. H Cancel ] Apply
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IC Licensing

iC applications incorporate a licensing scheme to control distribution and use of the software.
There are three types of licenses.

¢ Instrument version— Allows the application to connect to a live instrument and run experiments.

o Office version — Allows the user to run the application without a connection to an instrument.
Experiment data obtained from a computer with an Instrument license can be viewed and analyzed.

e Demo version — A demo version is equivalent to an Instrument license with a 30 day time limit.
In addition a Site License is available for multiple installations of the software.

The iC License manager is used to view and manage iC licenses. Activating a software license is performed
through a website. The user must have the Machine ID from the License Manager dialog and the software
key provided with the software. The Machine ID is displayed in the License Manager dialog.

& License Manager, for iC IR

Installed licenses

Froduct Irifo

iC IR 4.1 Instument Unilimited zite license

iCare foriC IR Instrument | Mot subzeribed.  Click here for more info.

Grams 1.0 Urilimited zite icense
iC Quant 1.0 Urlimited site license
CallR 4.0 Urilimited zite icense
ConclRT Urlimited site license

Single licenze activation procedurs
Please follow the 4 steps below to activate your licenze on this machine. 5 ee help for additional nformation.

1. Copy Machine I1D: 0F12 E7BD

2. Activate your license key at:  https:fcommunity. autochem. mt.com
To obtain an Activation code, wisit the Mettler-Taledo AutaChem web site using the link. above, You will be prompted to

log inor create a usger account if pou don't have one pet. Once logged in, click the link "Activate an iC or iControl
Licenze", enter the Machine 1D along with your 12-digit License Key and then create the Activation Code.

3. Enter Activation Code:

4

Site licenze achivation procedurs

Enable site license:

Contact uz with anp questions or difficulties:

METTLER ~ TOLEDO METTLER TOLEDO Autochem
Fhone: 866-333-6822
Email:  AutoChemCustomerCare@mt.com

[ Close ] l Help

Detailed instructions on activating a license are contained in the Installation Guide.
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Best Practices

This section provides guidance on best practices for getting the most out of iC IR and your ReactIR
instruments.

Tips for obtaining good results

Collect background with a clean sensor in air

Collect pure component spectra of solvent and major reagents.

Start your reaction collection with just solvent in the reactor.

Make sure no bubbles are trapped on the sensor (especially in agueous systems).

Check that the probe remains immersed in the solvent when stirring is on.

Add components one at a time and collect at least four spectra between each addition.

Make copious annotations (Adding an Annotation.) Label the beginning and end of additions, results
from grab samples, modifications in reaction parameters (e.g., temperature, stirring speed), and
events that you see (e.g., precipitation, color change, gas release).

Make sure concentration of the species of interest is within the detection limits of your ReactIR
system and chosen sampling technology.

Make changes to see the effect upon the reaction profiles (add another aliquot (spiking), increase
stirring, change temperature). This can increase your knowledge about the chemistry.

Since absorbance is proportional to concentration, the ReactIR iC10 provides a qualitative ‘movie’ of
concentration trends over the course of the reaction. Grab samples for off-line analysis can provide
the quantitative ‘snapshots’ for putting the ReactIR iC10 profiles in the correct context.

Good/Poor application choices

A major advantage of ReactIR instruments is the ability to measure in real-time what is going on
inside the reactor under actual reaction conditions. Thus, reactions involving air sensitive reagents,
extremes in temperature or pressure, toxic or corrosive reagents, or unstable intermediates are good
candidates for monitoring.

ATR (Attenuated Total Reflection) sensors such as the DiComp are essentially measuring the LIQUID
phase of the reaction mixture. The probe is NOT sensitive to bubbles and solids in a well mixed
solution. Be observant for dissolution and precipitation of solids!

Often times impurities are very structurally similar to the desired product and are at low concentration.
These facts make it difficult to track low level impurity profiles using the ReactIR. However, there are
exceptions, especially when impurities form at higher concentrations. Under these conditions
impurities may be tracked with the ReactIR.

Although infrared spectra are very specific for functional groups, these groups vary in their ability to
absorb mid-infrared energy. Functional groups with strong dipoles (such as carbonyls) will yield large
peaks versus groups with smaller dipoles (such as alkenes). The stronger the peak, the easier it is to
profile. Check the references for functional groups that absorb strongly.

Functional groups in the diamond ‘blind spot’

Diamond absorbs infrared energy in the region 1950 to 2250 cm-1. This ‘blind spot’ masks the following
functional group frequencies:

isocyanate (~2275 cm'l)

acetylene (~2200 cm™)

isothiocyanate

cyanide, thiocyanate, cyanate (2200-2000 cm"l)
C=N (~2150 cm™)
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e azide (~2100 cm™)
e silane (~2050 cm™)
e BH;3(~2100 cm™)

e ketene (~2200 cm™)
e allene (~1975 cm™)

Refer to: Data Treatments Task Pane

If you wish to monitor any of these functional groups directly, then both the SiComp (Silicon sensor) and
ZrComp (Zirconium sensor) are excellent alternatives to have accessible in your laboratory. In fact, the
SiComp ATR element transmits IR energy throughout the entire mid-IR region, so it is recommended that
both the DiComp and SiComp are available to the user as this extends the utility of the instrumentation for
monitoring all types of chemistry.

How do | perform the test(s)?

1. Weigh the test material and record the mass to the nearest milligram.
2. Examine the test material (preferably under low magnification) and record your observations.

3. Suspend the test material in the process matrix for the duration of the process. Ensure that the
material is not mechanically damaged by the agitator.

4. Remove the material from the process matrix at the end of the process and rinse gently with an
appropriate solvent. Dry with air or nitrogen.

5. Repeat steps 1 and 2.

6. Evaluate the differences (if there are any) between the mass and appearance of the test material
before and after the reaction.

If there are differences, then it could be that your process conditions are incompatible with the test material.
Contact your local Mettler Toledo AutoChem representative, or call (US) 410-910-8100 ext. 2 and ask to
speak with a ReactIR specialist.
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Error Messages

The iC software has extensive error handling capabilities. These capabilities range from verifying correct
program execution and hardware functionality to the validity of variables entered by the user for data
manipulation. The content of error and warning messages provides valuable information for AutoChem
personnel when diagnosing problems.

Instrument-type errors turn the Live Experiment toolbar red and displays the error as a tooltip on the toolbar.
In addition, the errors are logged in the Event Viewer and in the iC Log Manager logs. Instrument type errors
consist of actual failures with the hardware and communication errors between the iC software and the
instrument. Communication errors include failures with the PC communications port and cabling issues. Many
times the tooltip will provide hints for resolving the problem.

Q ﬁ Acquired scan 330f 266 Elapsed time: 00015 Curentintenal: [1mnte  ~| ... | Experiment2008-07-3007-37 (_ _ Awers S a

System type errors generate an error dialog as shown below.

Experiment 2007-10-26 12-49 - iC %]

Unhandled exception has occurred in your application. If you click
@ Continue, the application will ignore this error and attempt to continue.

If you click Quit, the application will close immediately.

Object reference not set to an instance of an object.

[ v  Details ] [ Continue ] [ Quit ]

Normally the user should try and continue. In the event the error dialog continues to pop up, the user should
quit. Clicking the Quit button closes the iC application. The user can then restart the iC application and try
and continue operation.

General error and warning messages are displayed in the status area at the bottom of the main window.

E4 Object reference not zet to an instance of an object.

These errors are also logged in the Event Viewer and in the iC Log Manager logs.

il Info 12:50:13 PM 10J26/2007 Experiment Started

Syskemannotation 12:50:13 PM 10J26/2007 Experiment Paused
B4 Error 12:50:20 PM 102602007 Object reference not set to an instance of an object.
B4 Error 12:50:20 PM 102602007 Object reference not set to an instance of an object.

The section, The Customer Care Log File Utility describes how to send Log Manager reports to AutoChem.
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ReactIR Troubleshooting

This section provides guidance for resolving various situations you may encounter working with iC IR and/or
the ReactIR iC10. Each troubleshooting procedure includes a summary of the situation it addresses and step-
by-step instructions for diagnosing and resolving the problem.

Alignment Indicators are Not in Spec

(For the ReactIR 15 instrument, refer to ReactIR15 Alignment Indicators are Not in Spec)

This troubleshooting procedure addresses common problems you may be having related to getting the Peak
Height and Contrast indicator bars to turn green on the Align pages of the Start Experiment and Create
Spectra Library wizards and blue on the Configure Instrument wizard.

If you have any doubts that the instrument set up properly, please refer to the ReactIR iC 10

Setup Procedure or the ReactIR 45m Setup Procedures.

Verify that the ReactIR instrument has been turned on for at least three hours to allow sufficient
time for system stabilization.
Verify that the ReactIR instrument is properly purged. Allow at least one hour for purging. See

the Purge Quality Indicator is Not Green troubleshooting procedure for additional details.

Verify that the ReactlR Dewar been filled with liquid nitrogen for at least 20 minutes to allow the
detector sufficient time to cool.
Maximize the peak height and contrast according to the correct procedure below: section a. for

fiber conduits or section b. for optical conduits.

a. When using a fiber conduit; verify that the purge fitting on the probe housing connected to the

instrument is in a vertical orientation either pointing straight up or straight down and verify
that the probe housing is snuggly fitted to the instrument and that the clamp is tight.

If you have confirmed that the orientation and the connection are correct and the contrast and
/ or peak height bars are still red, loosen the clamp on the probe housing and rotate the probe
housing slightly to the left or right (5 to 10 degrees should be sufficient). Rarely, you may need
to readjust the detector mirror. Alternating back and forth between the two adjustment screws
on the front of the instrument, slowly adjust the screws about a % turn or less at a time. You
should not have to change either screw by more than a full turn total in either direction. If you

still cannot get the peak height and Contrast bars to turn green, contact customer service.

When using a K6 or K4 optical conduit, use the three step alignment procedure:
i. rotate the probe to maximize contrast
ii. adjust the knurled knobs on the knuckle adjacent to the probe to maximize peak height
iii. adjust the MCT detector mirror to further maximize peak height. Two to four iterations
of this process are usually needed optimize alignment. If you still cannot get the peak

height and Contrast bars to turn green, contact customer service.
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ReactIR 15 Alignment Indicators are Not in Spec

The ReactIR 15 is factory aligned and requires no system purge. Therefore, if the bars indicate the alignment
is not within specifications, follow the steps below:

1. Verify that the hardware settings reflect your hardware configuration (Start Page > Configure Instrument).
2. Verify that the ReactIlR Dewar has been filled with liquid nitrogen for at least 20 minutes to allow the

detector sufficient time to cool and ensure the ReactIR 15 base unit has been powered on for at least
four hours.

3. Collect a reference background while the probe is clean and exposed to the air (Start Page >
Configure Instrument > Clean Probe > Align Probe). This background will become the baseline for
determining that the probe alignment is within specifications.

Clean Probe Indicator is Not Green

This troubleshooting procedure addresses common problems you may be having related to getting the Clean
indicator bar to turn green on the Clean pages of the Configure Instrument, Start Experiment and Create
Spectra Library wizards.

1. Verify that the system is properly aligned, see Alignment Indicators are Not in Spec.

2. Visually inspect the sensor which at the tip of the probe. It should have a mirror-like appearance.

3. Rinse the probe with an appropriate solvent to dissolve or rinse away any visible residue.

4. Dry the sensor with a lint-free towel or pure cotton swab (not a Q-tip, which have oils!). Perform a final
swabbing using a pure cotton swab wetted with reagent grade acetone and a circular motion around

the sensor. Repeat as necessary. Refer to: Configuring the ReactIR section.

5. To remove material stuck to DiComp or ZrComp sensor, you may scrape the sensor with the wooden
end of a cotton swab. For a SiComp sensor, continue rinsing with room temperature or hot solvent
until clean. Do not scrape a SiComp sensor — strong physical action will damage the sensor.

6. If the probe is still not clean, try cleaning the probe tip in an ultrasonic cleaner.

If none of above works, contact customer service.

Purge Quality Indicator is Not Green

This troubleshooting procedure addresses common problems you may be having related to getting the Purge
Quiality indicator bar to turn green on the Clean Probe pages of the Configure Instrument, Start Experiment
and Create Spectra Library wizards.

1. Verify that the system is properly aligned (see Alignment Indicators are Not in Spec) and that the

probe is clean (see Clean Probe Indicator is Not Green).

2. Verify that all purge lines are properly connected.
a. For a C1 probe, there are three purge fittings: on the rear of the instrument, near the fiber
optic housing connected to the instrument and at the probe.
b. For an AgX (Silver Halide) probe, there are two purge fittings: on the rear or the instrument
and the fiber optic housing connected to the instrument.
c. For a K4 or K6 connect the purge tubing at all of the available fittings: on the rear of the

instrument, one on the probe and 1 or 2 on the conduit.
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3. Verify that nominal purge pressure is 10psig (0.69barg) with a flow rate of 10 SCFH (4.7lpm).
4. Verify that the purge system is using instrument grade air, Nitrogen or other suitable inert gas.

5. If none of above works, contact customer service.

Possible Data Loss during an Application Failure

If the iC IR application fails or becomes inoperable, possible loss in the data can occur. During the period of
time when the application is not operational, the instrument will likely continue to run the experiment. If the
user restarts the iC IR application, it will attempt to reload any running experiments and resume collecting
data. It this event, the user is given the option of continuing the experiments or ending them.

& Reconnect to running experiment?

Experiment "Reactar 1 Experiment 2010-11-03 08-56"" wasz running when the application ended abrupty.
The running expenment can be continued, if dezired. What would vou like to do?

Continue H End

If the user elects to continue the experiments, data collection is resumed and any data in the temporary raw
data file is recovered. A message is also entered into the event log.

1] Warning 2307 &M 1113/2010 Recovering data From temparary raw spectra file,
3] Infa 0:23:07 &AM 11)3/2010 Recovered 15 spectra from the File,
ﬂ Info E321 AM 11312010 EXPERIMENT COMTINUATION

Instrument Error

If communication with the instrument is lost, an error dialog is displayed.

ReactIR 45m Instrument Error

The instrument is not responding.
_ Flease check power and cable Reetry automatically
‘ connections, then press Retry. ‘

Help

e Press Help for additional troubleshooting
suggestions, ‘

Cancel |

The iC IR software will attempt to re-establish communications with the instrument either automatically or
manually as specified in the dialog.
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tIR 45m Instrument Error

Attempting to re-connect =L

with the instrument. Rietry automatically

Please wait... ‘ e ‘
‘ Catizel ‘

If iC IR cannot communicate with the ReactIR instrument, verify the following:

1.

6.
7.

Verify that the iC10 is plugged in and turned on. The green Power LED on the front of the instrument
should be on.

Verify that the USB cable is fully plugged in to the back of the iC instrument.

Verify that the other end of the USB cable is fully plugged in to a USB port on the computer running
the iC IR software.

Verify that the Midget FTIR device driver is loaded. Look for the USB Device icon in the system tray in
the lower right edge of your screen.

Click on the USB Device icon and verify that the pop-up menu includes an option to “Safely remove
Midget FTIR”. DO NOT select that option.

Safely remove USE Mass Storage Device - Drive(E:)
Safely remove Midget FTIR

Safely remove SAMSUNG CORW,/DVD SN-3245 - Drive(D:)

Turn off power to the hardware. Wait 15 seconds. Turn power back on.

Wait another minute allowing iC IR to retry establishing communications.

If communications are still not re-established, do the following:

8.
9.

10.

11.

12.

ExitiC IR.
Turn off power to the hardware. Wait 15 seconds. Turn power back on.

Verify that the Midget FTIR device driver is loaded. Look for the USB Device icon in the system tray in
the lower left edge of your screen.

Click on the USB Device icon and verify that the pop-up menu includes an option to “Safely remove
Midget FTIR”. DO NOT select that option.

Restart iC IR.

If the problem persists, contact customer service.
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The Customer Care Log File Utility

The Customer Care Log File Utility creates a compressed (ZIP) folder of all system log files, licensing
information and remote instrument diagnostic data (on supported instruments only). These log files are used
by Mettler Toledo Customer Care as an aid in diagnosing problems with the iC software.

It is advisable to create a log file folder and include it with any problem reports. To create a log file, click the
[ mend System Logs l

button on the Start Page.

iCIR Customer Care Log File Utility

]

Zip file name [*.zip]: |I::'\Documents and Settingz'zullivan-34DezkiophiCIR Traces zip | [ Change... l I Help l

Add zelected log filesz to a zip file

File zelection criteria

Stating date: | Thursday . April 24 2008 v |

Ending date: | Thursday . April 24 2008 v |

Select the date period in which you encountered the issue and click on the Create Zip File button. A log
folder is created on the Desktop and a completion message is displayed.

Create Zip file

£ip file containing the specified log filez haz been created

oK, ] [ Show Me the File

The log folder is saved to the Desktop or the location specified in the Zip File Name field. The filename for the
folder is ICIR Traces.Zip

[l%l.

IR Traces.zip

The hyperlink on the Start Page can be used to email the report to Mettler Toledo Customer Care.

I Contact Us

AutoChemn Email Support

BEE-333-6822
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ReactIR Technical References

Over the past 15 years, ReactIR technology has been applied extensively in the fields of catalysis™?,
crystallization*®, safety / scale-up”®, mechanistic studies'®*?, and polymerization'*** The iC IR Software uses
two complementary techniques to produce time vs. relative concentration profiles. The first of these is referred
to as peak profiling (see Real-time Peak Profiles vs. ConcIRT LIVE Profiles) and the second utilizes Mettler
Toledo’s proprietary self-modeling curve resolution algorithm; ConclRT LIVE The ReactlIR iC utilizes the
highly selective mid-infrared region of the spectrum. Although a thorough discussion of infrared spectroscopy
is outside the scope of this introduction, there are many excellent references to guide the reader through the
theory underlyin% the application of mid-infrared spectroscopy to the industrial and academic
investigations”’1 .
Catalysis
1. “Dynamic Ligand Exchange of the Lanthanide Complex Leading to Structural and Functional
Transformation: One-Pot Sequential Catalytic Asymmetric Epoxidation-Regioselective Epoxide-
Opening Process”, Tosaki, S., Tsuji, R. Ohshima, T., Shibasaki, M. JACS, 127, 2147-2155.

2. “Enantioselective and Diastereoselective Maukaiyama-Michael Reactions Catalyzed by
Bis(Oxazoline) Copper (Il) Complexes”, Evans, D. A., Willis, M. C., Johnston, J. N., JACS, 123, 2001,
4480.

3. “Cooperative Asymmetric Catalysis Using Dimeric Salen Complexes”, Konsler, R., Karl, J., Jacobsen,
E. JACS, 120, 1998, 10780-10781,
Crystallization
4. *“Monitoring and Feedback Control of Supersaturation Using ATR-FTIR to produce an Active
Pharmaceutical Ingredient of a Desired Crystal Size”, Vincenzo Liotta, Vijay Sabesan, Organic
Process Research and Development, 2004, 8, 488-494.

5. “Influence of Solvent and Operating Conditions on the Crystallization of Racemic Mandelic Acid”,
Crystal Growth and Design, 2004, Vol. 4, No. 2, 315-323. Veronica M. Profir, Ake C. Rasmuson

6. “Solution Concentration Prediction for Pharmaceutical Crystallization Processes Using Robust
Chemometrics and ATR FTIR Spectroscopy”; Togkalidou T., Tung H.-H., Sun, Y., Andrews A., Braatz
R. D., Organic Process Research & Development, 6, 2002, 317-322
Safety/Scale-Up
7. “A Calorimetric Investigation to Safely Scale-Up a Curtius Rearrangement of Acryloyl Azide”, am
Ende, D., DeVries, K., Clifford, P., Brenek, S., Org. Proc. R&D., 2, 1998, pp 382-392

8. “Preparation of Grignard Reagents: FTIR and Calorimetric Investigation for Safe Scale-up”, am Ende,
D. J., Clifford, P. J., DeAntonis, D. M., SantaMaria, C., Brenek, S. J., Org. Proc. Res. Dev., 3(5),
1999, pp 319-329

9. “Streamlining Process R&D Using Multidimensional Analytical Technology”, McConnell, J. R.; Barton,
K. P.; LaPack, M. A.; DesJardin, M. A.; Org. Process Res. Dev.; (Technical Note); 2002; ASAP
Article. DOI: 10.1021/0p0255332 (Published on the ACS website)
Mechanistic Studies
10. “In situ Infrared Spectroscopic Studies of the Friedel-Crafts acetylation of benzene in ionic liquids
using AICl; and FeCl;”, Csihony S., Mehdi H., Horvath, I. T. Green Chemistry, 2001, 3, 307.

11. Computational, ReactIR-, and NMR-Spectroscopic Investigations on the Chiral Formyl Anion
Equivalent N-(a-Lithiomethylthiomethyl)-4-isopropyl-5,5-diphenyloxazolidin-2-one and
Related Compounds Christoph Gaul, Per I. Arvidsson, Walter Bauer, Robert E. Gawley, Dieter
Seebach Chemistry-AEuropeanJournal Volume 7, Issue 19, 2001. Pages 4117-4125

12. On the Mechanism of Catalytic, Enantioselective Allylation of Aldehydes with Chlorosilanes and
Chiral Lewis Bases”, Denmark S. E., Fu J., J. Am. Chem. Soc. 122, 2000, 12021-12022
Polymerization
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13. “In-Line Monitoring of Butyl Acrylate and Vinyl Acetate Emulsion Copolymerizations Using ATR-FTIR
Spectroscopy. Jovanovic, R., and M.A. Dubé, Polym. React. Eng. J., 11, 233-257 (2003).

14. Photocuring of a thiol-ene system based on an unsaturated polyester
Y. B. Kim, H. K. Kim, H. C. Choi, J. W. Hong
Journal of Applied Polymer Science
Volume 95, Issue 2, 2005. Pages 342-350

15. Real-Time Monitoring of Carbocationic Polymerization of Isobutylene Using in Situ FTIR-ATR
Spectroscopy with Conduit and Diamond-Composite Sensor Technology”, Storey, R., Donnalley, A.,
Maggio, T., Macromolecules, 31, 1998, pp 1523-1526

16. Synthesis of Star-Shaped Polystyrenes via Nitroxide Stable Free-radical Polymerization”, Anthony J.
Pasquale, Timothy E. Long, J. Polymer Science, Part A- Polymer Chem., 39(1), 2001, pp 216-223
Introduction to Spectroscopy
17. Infrared Raman Characteristic Group Frequencies Tables and Charts by George Socrates published
by Wiley, 3rd Edition, ISBN: 0-470-09307-2

18. Introduction to Infrared and Raman Spectroscopy”, Norman B. Colthup, Lawrence H. Daly, Stephen
E. Wiberley, Stephen E. Wiberly Academic Pr ISBN: 012182554X 3rd Ed. 1997
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ReactIR Setup Procedure

This procedure describes the setup procedure for setting up the ReactIR. Note that initial setup,
testing and calibration should be done by a qualified METTLER TOLEDO AutoChem Service Engineer

and are not described here.

1. Position the ReactIR on a laboratory bench or in a laboratory hood configuration following the
recommended Instrument Handling Instructions.

2. Connect the fiber optic conduit as indicated below.

Clamp
adjustment on
fiber optic
connection

Lower purge
connection
on fiber
optic conduit

Connecting the Fiber Optic Conduit

3. Connect the purge lines to the probe.
a. ForaCl probe, there are three purge fittings: the rear of the instrument, the fiber optic
housing connected to the instrument and the probe.

b. For a AgX (Silver Halide) probe, there are two purge fittings: the rear or the instrument
and the fiber optic housing connected to the instrument.
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Tao Supply
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Purge Line tubing for ReactIR iC10

[

Main connection of fiber optic unit with purge line connected.
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For alignment purposes, the purge connector on the instrument end of the 6.3mm Fiber Conduit probe should
either be facing upwards (12 o’clock) or downwards (6 o’clock). On a 9.5mm Fiber Conduit probe the purge
fitting should be oriented to the left (9 o’clock) or to the right (3 o’clock) positions.

Probe with purge line attached.

Use a “y” adapter to connect the purge lines.

Furge line

connection ‘_‘_,_,_,_....--—4'
-

Power line connection

USB Connection

- gt.

=
r 'S

L AURIRRRRRRRRRRRRRIL

Connections at rear of ReactIR iC10

4. Adjust purge pressure to nominal 10psig (0.69barg) and 10SCFH (4.7Ipm) flow rate.
a. NOTE aflow regulator is not supplied by Mettler Toledo.
Connect the power cable to rear to the instrument.
Connect the AC plug of the power supply to the power outlet.
7. Turn on power to the ReactIR iC10.
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8. Connect the USB communications cable to the rear panel as shown below.
9. Connect the other end of the communications cable to the USB port on the workstation.

10. Fill the MCT cooling chamber with liquid nitrogen (N,) until the chamber is full. The port is
located on the top of the unit as shown in the photo below.

Filling the liquid nitrogen chamber

Always wear a face shield, goggles and insulating gloves when filling
the iC10 with liquid nitrogen.

Liquid nitrogen boiling in funnel.

Use care in pouring liquid nitrogen into the ReactIR iC10. The sudden drop in temperature my fracture the
funnel. Let the liquid nitrogen stabilize in the funnel and vent off. Do not overfill. Liquid nitrogen is explosive
when not allowed to vent properly.

11. Allow sufficient time for the system to stabilize considering each of the factors below:

a. The system should be powered on for at least three hours from a cold start to allow
sufficient time for the optics to stabilize to the ambient temperature.

b. The purge needs to be connected and active for at least one hour to allow sufficient
time for water vapor to be purged from the system.

c. The system requires at least 20 minutes after adding liquid nitrogen for the
interferometer in the instrument to fully cool.

Note: The iC10 will function for 24 hours with one load of liquid nitrogen. This includes a stabilization time as
described above.
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Instrument Handling Instructions

CAUTION: The system can be awkward when handling.

When moving the ReactIR iC10 system, it is highly recommended to use a cart or similar type device. The
system can be hand-carried by using the integrated handle on the rear of the system along with using the
front sampling attachment port.

DO NOT hand carry the system with the fiber optic or the mirror conduit attached to the system. Remove the
conduit first before moving the unit.

ONLY move the system with the conduit attached by using a cart or similar device. This will prevent any
possible damage to the unit or personnel.

ONLY lift the system using BOTH the handle in the rear and the sampling port on the front of the unit. Lifting
the unit in other manners may cause damage to the system or personal injury should the cover unexpectedly
become detached.

Maintenance and Cleaning
= Ensure the unit is powered off before doing any cleaning.
= Clean all exterior surfaces only with water and mild detergent.
= Do not use any alcohols, acids, bases or any flammable material to clean any part of the system.
= Be careful not to submerse any parts of the system with washing liquid.
= Be certain to dry all surfaces of the system after washing to avoid pooling of any liquid.

Leave system powered off for at least 30 minutes after washing to avoid accidental short circuit of the
electronics.

ReactIR Safety

Be sure read and follow all guidelines and recommendations in your Chemical Hygiene Plan to ensure safe
operation of ReactIR. Use of ReactIR in a manner other than that described in this manual and all associated
safety procedures may result in serious injury, damage to equipment and/or void the warranty of the system.

The ReactIR is designed to be used in a ventilated fume hood. Alternatively, this system can be used on a
bench top with the flexible fiber optic conduit positioned inside the fume hood where the reactor is located.
LASER Safety

The ReactIR System contains a LASER. Protective warning labels are located on the system at points where
laser radiation may be accessible. Located on and next to removable cover of interferometer:

CAUTION
Laser light when open
DO NOT STARE INTO BEAM

To ensure that no exposure to laser radiation in excess of that allowed for Class 1 laser products, do not
attempt adjustment or repair of this unit beyond that described in this manual. Access to a HeNe laser power
up to 5 mW could be accessible if the interior of the inner cover is removed.

CAUTION: Use of controls or adjustments or performance of procedures other than those specified herein
may result in hazardous laser light exposure.

CAUTION: The use of optical instruments with this product will increase eye hazard. Note that this statement
applies to binoculars, telescopes, SLR cameras, and other instruments with collecting optics, and it does not
apply to eyeglasses or contact lenses.
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ReactIR General Safety Precautions

Measures for your protection

System Unit -
Interferometer

Opening access door on side of system unit will expose interior
components.

Do not remove the cover from the top of the interferometer while
power is supplied to system unit.

Interface Board

Opening access door on side of system unit will expose interior
components.
Do not touch contact points on board.

Node Computer

A Opening access door on side of system unit will expose interior
components. Do not touch contact points on board.

Heat Exchanger

Do not touch heat exchanger on top of system unit.

Do not touch heat exchanger on outside rear of system unit.
Opening access door on right side of system unit will expose interior
components.

sy,
[ ST

Power Supply
Connections

Do not supply power with any power cord except the one supplied with
the system unit.
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Power Supply Conduit
Orientation

Extending the conduit with sampling technology attached may cause
system to become unstable if not secured on mounting base.

>p>

Risk of an electric shock

Grounding the power supply outlet

Make sure that you plug the power cable supplied with the ReactIR
system into power supply outlets that are grounded. A technical fault
could otherwise result in death or serious injury.

Measures for operational safety

>

Caution

Connection of cables

Connect all cables (power and communications) of ReactIR system to
their respective inputs and outputs before you switch on the system.
Do not disconnect any cables while the system is in operation as this
may cause damage to internal electrical components.

>

Caution

Handling Liquid Nitrogen

Liquid Nitrogen is used with the ReactIR system to cool the MCT
detector for optimum detector performance. Liquid Nitrogen will cause
severe burns to exposed skin. Ensure use of proper clothing (gloves)
and eye protection before handling liquid Nitrogen. NOTE: A caution
label is located on the top of the ReactIR next to the Liquid
Nitrogen fill port.

>

Caution

Liquid Nitrogen “Blow Off”

When filling the MCT detector with Liquid Nitrogen there is a chance
that the Liquid Nitrogen may “Blow Off” once sufficient pressure is
reached inside the detector cooling chamber. It is recommended to
add liquid Nitrogen slowly to allow sufficient time for entrained
pressure to release from the cooling chamber and prevent “Blow Off”.

>

Caution

Cold Surfaces (Liquid Nitrogen Spills)

Spills will most likely occur when filling the MCT cooling chamber with
Liquid Nitrogen. Normal Liquid Nitrogen spillage (i.e. Blow Off) will not
damage components of the ReactIR system BUT will create COLD
surfaces. Avoid touching these cold surfaces without proper
protective clothing. These cold surfaces typically warm to room
temperature within a few minutes (~15min).

METTLER TOLEDO
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Instrument Purge

The ReactIR system should be purged at all times (whether system is
powered on or not) using instrument grade air, Nitrogen or other
suitable inert gas. The purge prevents water vapor from collecting
inside the optics that otherwise can obscure the spectral data.

Caution The purge fittings are located (1) on the rear panel of the unit and (1)
located at the fiber housing that connects to the instrument. In the
case of the C1 probe, there is also a second purge fitting on the
probe.

Nominal purge settings: 10psig (0.69barg), 10SCFH (4.7Ipm) flow
rate, -50C Dew Point

General

Exclude the following environmental influences:
e powerful vibrations

e direct sunlight

Caution e atmospheric humidity greater than 60%

e temperatures below 15C and above 40C

e powerful electric or magnetic fields

Service

Never open the enclosure of the ReactIR system or any of its
components. These items are serviced only by a qualified METTLER
TOLEDO AutoChem Service Engineer.

Caution
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ReactIR iC10 Setup Procedures

You must configure the iC IR software with information about your ReactIR iC10c hardware before you can
use it to conduct experiments. Configuration consists of the following steps:

1.
2.
3.

Specify hardware settings reflecting your hardware configuration.

Optionally adjust software settings used when collecting and processing data from the instrument.

Collect a reference background while the probe is clean and the system is well purged. This will be
used subsequently as a baseline for accessing whether the probe tip is clean and the system purge is

working properly.

Collect a reference background while the probe is clean and the system purge is off that will
subsequently to support the water vapor correction feature.

be used

These configuration steps are accomplished using the Configure Instrument Wizard in the iC IR software. You
can access this wizard by clicking the Configure Instrument button on the Start page of the iC IR software.
Refer to the iC IR Help for additional information.

The Align Probe page of the wizard is used to physically align the probe. When the probe is aligned correctly,
the indicator bars turn blue.

Configure Instrument

Align Probe

gnmentto ensure optima

_ Adjust the alignment of the
Peak Height systemn (detector mirror x-y

andfor conduit
adjustments) to turn the

onirast maximized signal. View

Help for detailed

Contrast: 7.80 Peak Height: 20345 Peak Location: 1000 instructions which wary by
instrument.
015
It is recommended not to
proceed until the bars are
hlue since the instrurment
2010 may not be fully aligned.
B
=
005
0.00
3900 3600 3300 3000 2700 2400 2100 1800 1500 1200

W avenurmber

<¢ Back ” Mext »» H Caticel H Help
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Adjust alignment
screws so that the
indicator bar turns

blue in the
configuration
wizard.

System Alignment for C1 FIBER INTERFACE with 6.3 mm (1/4”) diameter Probe
e Atthe Start Page, Click on the button Configure/Test Instrument.
e Select Contrast in the dialog box on the right.
e Click Start

e Rotate fiber optic conduit at the front of the instrument by ¥4 turn CW (Clock Wise) and CCW
(Counter Clock Wise) to maximize Contrast and Peak Height values.

e Adjust the detector mirror by turning adjustment screws located on the front left and right sides
of the unit until Contrast and Peak Height are maximized.

e Acceptable Contrast is > 10.
e Acceptable Peak Height is > 18,000.

System Alignment for AgX FIBER INTERFACE with 6.3 mm (1/4”) diameter Probe
e At the Start Page, Click on the button Configure/Test Instrument.
e Select Contrast in the dialog box on the right.
e Click Start

e Connect the fiber to the instrument with the purge fitting in the 12:00 or 6:00 position. Rotate
fiber optic conduit at the front of the instrument by % turn CW and CCW to maximize Contrast
and Peak Height values.

e Adjust the detector mirror by turning adjustment screws located on the front left and right sides
of the unit until Contrast and Peak Height are maximized.

e Acceptable Contrast is > 10.
e Acceptable Peak Height is > 18,000.

System Alignment for AgX FIBER INTERFACE with 9.5 mm (3/8”) diameter Probe
e Atthe Start Page, Click on the button Configure/Test Instrument.
e Select Contrast in the dialog box on the right.
e Click Start

e Connect the fiber to the instrument with the purge fitting in the 3:00 or 9:00 position. Rotate
fiber optic conduit at the front of the instrument by % turn CW and CCW to maximize Contrast
and Peak Height values.

Page 228 METTLER TOLEDO



System Alignment for K6 CONDUIT INTERFACE with 16 mm (5/8”) diameter Probe

Adjust the detector mirror by turning adjustment screws located on the front left and right sides

of the unit until Contrast and Peak Height are maximized.
Acceptable Contrast is > 10.
Acceptable Peak Height is > 18,000.

K6 Conduit~_

Liquid Nitrogen Dewar

Power Light Probe
(llluminated)

~ —Purge

K6 Probe Housing
Reiiios and Clamp
USB,and ™
Purge
Scan Light \ 3 Knurled Knobs
(blinking)
annall

At the Start Page, Click on the button Configure/Test Instrument.
Select Contrast in the dialog box on the right.
Click Start

Rotate probe on the end of the conduit 180 degrees CW and CCW to maximize Contrast and

Peak Height values.

Adjust detector mirror by turning adjustment screws located on the front left and right sides of

the unit until Contrast and Peak Height are maximized.

Acceptable Contrast for DiComp is > 45, acceptable Contrast for SiComp is > 30.

Acceptable Peak Height is > 20,000.

K4 Probe Housing and Clamp Sentinel
— W entine!

Liquid Nitrogen Dewar

Power Light y, — Purge
(llluminated)

F— 3 Knurled Knobs

IL..
\ K4 Conduit

Power,
USB,
and Purge

Scan Light 3
(blinking) \
ma ‘,‘ '1
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System Alignment for K4 CONDUIT INTERFACE with 25 mm diameter Sentinel Probe

At the Start Page, Click on the button Configure/Test Instrument.
Select Contrast in the dialog box on the right.
Click Start

Rotate probe on the end of the conduit 180 degrees CW and CCW to maximize Contrast and
Peak Height values.

Adjust detector mirror by turning adjustment screws located on the front left and right sides of
the unit until Contrast and Peak Height are maximized.

Acceptable Contrast for DiComp is > 50, acceptable Contrast for SiComp is > 30.
Acceptable Peak Height is > 20,000.

When the probe is aligned correctly the indicator bars turn blue as shown below.

Peak H Elght —
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ReactIR 15 Setup Procedures

.You must configure the iC IR software with information about your ReactIR 15 hardware before you can use

it to conduct experiments. Configuration consists of the following steps:

1. Specify hardware settings reflecting your hardware configuration.

2. Optionally adjust software settings used when collecting and processing data from the instrument.

3. Collect a reference background while the probe is clean. This will be used subsequently as a baseline

for accessing whether the probe tip is clean.

These configuration steps are accomplished using the Configure Instrument Wizard in the iC IR software. You
can access this wizard by clicking the Configure Instrument button on the Start page of the iC IR software.

Note: The final page in the wizard, which is entitled “Collect Water Vapor Sample”, is skipped for the ReactIR

15 instrument unless it is enabled in the User Preferences

The Align Probe page of the wizard is used to physically align the probe. When the probe is aligned correctly,

the indicator bars turn blue.

Configure Instrument

Align Probe

gnmentto ensure optima

andfor conduit

Help for detailed

W avenurmber

_ Adjust the alignment of the
Peak Height systemn (detector mirror x-y
' adjustrments) to turn the

onirast maximized signal. Wiew

Contrast: 7.80  Peak Height: 20245 Peak Locatior: 1000 instructions which wary by
instrument.
015
It is recommended not to
proceed until the bars are
hlue since the instrument
2010 may not be fully aligned.
5
=
0.05
0.0
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<< Back ” Mext > H Canicel H

Help

System Alignment for AgX FIBER INTERFACE with 6.3 mm (1/4”) diameter Probe
e Atthe Start Page, Click on the button Start Contrast Test.

e Connect the fiber to the instrument. Rotate fiber optic conduit at the front of the instrument by

Y. turn CW and CCW to maximize Contrast and Peak Height values.
e Acceptable Contrast is > 10.
e Acceptable Peak Height is > 18,000.
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System Alignment for AgX FIBER INTERFACE with 9.5 mm (3/8”) diameter Probe
e Atthe Start Page, Click on the button Start Contrast Test.

e Connect the fiber to the instrument. Rotate fiber optic conduit at the front of the instrument by
Y, turn CW and CCW to maximize Contrast and Peak Height values.

e Acceptable Contrast is > 10.
e Acceptable Peak Height is > 18,000.
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ReactIR 247 Setup Procedures

You must configure the iC IR software with information about your ReactIR 247 hardware before you can use
it to conduct experiments. Configuration consists of the following steps:

1. Specify hardware settings reflecting your hardware configuration.
2. Optionally adjust software settings used when collecting and processing data from the instrument.

3. Collect a reference background while the probe is clean and the system is well purged. This will be
used subsequently as a baseline for accessing whether the probe tip is clean and the system purge is
working properly.

4. Collect a reference background while the probe is clean and the system purge is off that will be used
subsequently to support the water vapor correction feature.

These configuration steps are accomplished using the Configure Instrument Wizard in the iC IR software. You
can access this wizard by clicking the Configure Instrument button on the Start page of the iC IR software.
Refer to the iC IR Help for additional information.

The Align Probe page of the wizard is used to physically align the probe. When the probe is aligned correctly,
the indicator bars turn blue.

Configure Instrument

Align Probe

Adjust the alignment of the
Peak Height systemn (detector mirror x-y
i andfor conduit
adjustrments) to turn the

onirast maximized signal. Wiew

Help for detailed

Contrast: 7.80 Peak Height: 20345 Peak Location: 1000 instructions which vary by
instrurment.
015 _
It iz recommended not to
procesd until the bars are
hlue since the instrument
=010 may not be fully aligned.
=
0.05
0.00
900 3600 3300 3000 2700 2400 2100 1800 1500 1200

W avenumber

<¢ Back ” Mext »» H Caticel ” Help

System Alignment for K4 CONDUIT INTERFACE with 25 mm diameter Sentinel Probe
e Atthe Start Page, Click on the button Configure/Test Instrument.
e Select Contrast in the dialog box on the right.
e Click Start
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e Rotate probe on the end of the conduit 180 degrees CW and CCW to maximize Contrast and
Peak Height values.

e Acceptable Contrast for DiComp is > 50, acceptable Contrast for SiComp is > 30.
e Acceptable Peak Height is > 20,000.

|l| Senfinel

K4 Conduit

Fault
Scan
Power TCPAP

When the probe is aligned correctly the indicator bars turn blue as shown below.

System Alignment for Direct ReactIR 247 INTERFACE with 25 mm diameter Sentinel Probe
e At the Start Page, Click on the button Configure/Test Instrument.
e Select Contrast in the dialog box on the right.
e Click Start

¢ Rotate probe on the end of the conduit 180 degrees CW and CCW to maximize Contrast and
Peak Height values.

e Acceptable Contrast for DiComp is > 50, acceptable Contrast for SiComp is > 30.
e Acceptable Peak Height is > 20,000.
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Sentinel
Fault
Scan
Power TCP/IP

Optical Tube

When the probe is aligned correctly the indicator bars turn blue as shown below.

Peak H Elght —
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ReactIR 45m Setup Procedures

You must configure the iC IR software with information about your ReactIR 45m hardware before you can use
it to conduct experiments. Configuration consists of the following steps:

1. Specify hardware settings reflecting your ReactIlR 45mhardware configuration.

2. Optionally adjust software settings used when collecting and processing data from the ReactIR 45m
instrument.

3. Collect a reference background while the probe is clean and the system is well purged. This will be
used subsequently as a baseline for accessing whether the probe tip is clean and the system purge is
working properly.

4. Collect a reference background while the probe is clean and the system purge is off that will be used
subsequently to support the water vapor correction feature.

These configuration steps are accomplished using the Configure Instrument Wizard in the iC IR software. You
can access this wizard by clicking the Configure Instrument button on the Start page of the iC IR software.
Refer to the iC IR Help for additional information.

Specify Hardware and Software Settings

The first page of the wizard is used to specify the particular ReactIR hardware options installed and to specify
software settings that will influence how iC IR collects and processes the data it acquires from the ReactIR
hardware.

Canfigure Instrument

Configure your ReactlR 45
Configure hardware and software satings.

Sebeck Irtnament Soltwarg Selling:
Ipdate the Hardware
i Ferodation: Settings to reflect your
) Hormal |evesy § waverumbers] b hardware configuration
e v Sttt o ts ge i
Spechal ranas averambe] Software setlings typicalky
Probse Inteifacs: ; g [ don't peed to be changed;
£ Py [Chakcogerice) » Shart 400 Erd 11) the default sathings are
oplimal for most
F;:\GTPD G i CANCAMSIaNCes
v
e [Diarmnand] p—— .
Detacion
Apoadicshon mathod
MCT Dtector b
Happ-Gerae w
[ R estons Diedsults ]

T empes shore Sermon
= RTD1 CIRTD4
CIRTDZ
=] RTOZ

[ Medss [ o |[ Hee |

The configuration choices on the left side specify the particular hardware configuration you are using. The
choices on the right affect software processing. The software settings are auto-initialized to default values
based on the hardware settings you select. In most cases, you need not change the default software settings.
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Probe Interface C1 Fiber (Chalcogenide)
AgX Fiber (Silver Halide)
K4 Conduit
K6 Conduit

Probe Tip DiComp (Diamond)
SiComp (Silicon)

Detector MCT Detector (Mercury Cadmium Telluride, HgCdTe)
DTGS Detector (Deuterated Triglycine Sulfate)

Resolution High - every 4 wavenumbers. This is unnecessary in most cases and will
slow down scan rate, increase file size and slow application processing. It
may be useful in certain reactions to help resolve overlapping peaks.

Normal - every 8 wavenumbers. This is the best choice for most
chemistry.

Low - every 16 wavenumbers. This choice is only useful in reactions with
broad, non-overlapped peaks that require a fast sampling rate. In such
cases, the lower resolution allows for faster scanning which means a
higher signal to noise ratio in samples taken more frequently than once a
minute.

Gain Adjustment Gain Adjustment should always be set the default Normal 1x setting. The
other choices are provided only to support hardware troubleshooting.

Apodization Method Apodization is a part of the process of converting the raw interferogram
from the ReactIR 45m into a spectrum. There are several standard
mathematical methods for this process. Happ-Genzel is, by far, the most
common.

The other methods are provided for expert implementations with very
specific requirements.

RTD1 -4 The RTD1-4 checkboxes allow the user to enable the instrument RTDs.
When enabled, the RTD is displayed on the experiment wizard as a
checkbox. When the checkbox on the experiment wizard is checked, the
RTDs values are trended during the experiment.

When the options are configured correctly, click the Next button to advance to the next page of the wizard.
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The Align Probe page of the Configuration wizard is used to physically align the probe. When the probe is
aligned correctly, the indicator bars turn blue.

Configure Instrument

Align Probe

Adjust the alignment of the

Adjust alignment to ensure optimal signal quality.
system (detector mirror <=y
andfor conduit

adjustments) to turn the
masxdmized signal. View

Help for detailed

Contrast

Contrast 7.80 Peak Height: 20345 Peak Location: 1000 instructions which wary by
instrument.
015
It is recommended nat to
procesd until the bars are
blue since the instrument
2010 may nat be fully aligned.
E
=
0.05
0.00

3300 3800 3300 3000 2700 2400 2100 1800 1600 1200
W avenimber

’ << Back “ Memt »> H Cancel H Help ]

The detector mirror and conduit are adjusted to properly align the probe. These adjustments are detailed in
the sections that follow.
Detector Mirror Alignment

The Detector mirror on the ReactIR 45 is adjusted using the N, E, S, W buttons on the details panel. The
Detector can also be adjusted using the Auto-align feature.

The Auto-align feature is only enabled if the Detector XY checkbox is checked.
During the auto-align process, the progress bar displays a visual indication of the auto-align process.
The system shall be able to find the best-aligned mirror position automatically within 5 minutes.

The user may abort the auto-align process at any time. If the process is aborted before completion, the iC IR
uses the best mirror position found so far.

During the auto-align process, the iC IR does not allow user to select a different mirror or manually adjust the
mirror positions.

Click on the progress bar under the Auto-align checkbox to open the Auto-Align Information dialog.
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Aligrment Dption
) Manual

Steps: I:I
() Awto-align

= . |
Peak. LF‘Eightﬂ E7ED.0 at [0.200
Elapzed time: 00:01:46

The dialog displays information about the Auto-align process.
When the peak height is less than 10k, a message is displayed when user clicks on 'Start' button for auto-align.

Alignment

Peak height is less than 10000, Manual alignment is recommended.
Would wou like to continue?

Ik ] [ Cancel

Auto-Align Information

20200
20000
13800
13600
13400
13200
13000
18300
18600
18400
18200

18000
17300
17600
17400
17200
17000

16800
a 1m0 20 30 an 50 60 70 80 a0 100 110

Total lterations: Current Location: |(0.300] [l

Elapsed Time:  |[00:01:10 Time Started: 35515 AR

auto-align in progress: Peak height=20250.0 at [0,300]),

[ Ahbort ] [ Close l
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C1 Fiber Interface Alignment
The ReactlR™ 45m is factory aligned for the sampling technology ordered with the base unit (if applicable).
Therefore, it is expected that if a Fiber technology is ordered, the only alignment procedure that must be
performed is rotation of the FiberConduit. The best alignment will always correspond to a position where the
purge fitting of on the FiberConduit is positioned at the 12 o’clock or 6 o’clock position for a 6.3mm diameter
probe or the 3 o’clock or 9 o’clock position for a 9.5mm diameter probe.

Before beginning the rotation adjustment, click on the Start Contrast Test on iC IR Start page.

@iStart Page |  (aEwperiment 2007-12-07 08-29 | QaReplay | *

i — I Reminders
dd 2
Experiment === Result Sets (i) Send log files manthly
Experiments [iclR filez] are the heart of iC IR, They include Fiesult Setz [icResults filez] are great for comparing results
reaction data plus all related pure component spectra, spstem between experiments. Each result zet consists of one or more I Help Topics
messages, annotations, and analysis settings associated with trend graphz each containing one or maore profiles.

wour reaction.

’ MNew Experiment ] ’ Open Experiment ] ’ MNew Result Set ] [ Open Result Set ]

B iC User Interfacs
[ ConclAT Livel
[ Experiments

5 Result Sets

g n [ Spectra Libraries
Spectra Libraries 4SSl Models

[ Quantitative Analysis

Spectra Libraries [ icSpectra filez] provide a shared repository Model documents [ ickodel filez] predict chemical @ ReactlR iC10
for reference spectra. v'ou can zave time when creating or concentrations in real-time by applying data analyzis to reaction
analyzing an experiment, by loading a previously collected zpecira, [ ReactlR R4000

reference spectra from a spectra library, @ Best Fractioes

’ Mew Spectra Library ] ’ Open Spectra Library ] ’ Mew hodel ] [ Open hodel ] I Troubleshosting
% Instrument Maintenance % System Maintenance
Run a contiast test to verify the alignment of yaur instrument Perfarm preventative maintenance or traubleshoaoting on wour
and ta alzo verify that the probe iz clean. inzstrument and zoftware,
’ Configure Instrument ] [ Start Contrast Test l ’ Display Settings ] [ Yiew System Logs ]
by
I Recent Documents I Contact Us

AutoChemn Email Support
i Experiment 2007-12-07 08239 {it Perf SMR 2008-02-25 13-01

f Replay !
2/28/2008 2/26/2008 2/25/2008
857 &M 1:25 PM 1:01 PM BEE-333-6822

e Once the contrast screen appears, loosen the conduit clamp and rotate the Fiber Conduit. Note that
the purge fitting will be positioned near the 12 o’clock or 6 o’clock position for the 6.3mm diameter
probe or the 3 o’clock/ 9 o’clock for the 9.5mm probe, so the amount of rotation needed is minimal.
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'&‘j Start Page, ﬁ Test Instrument] X

Contrast: 0.77
Peak Height: 16765 Peak Location: 1167
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W avenumber
Advanced Tools

e While rotating the Fiber Conduit, maximize the contrast and peak height. The minimum specification
for contrast is 5.0 and the minimum specification for peak height is 18,000.

e Once the contrast and peak height have been maximized, retighten the clamp.

e Ensure that the unit has passed all tests listed in the Toolbox.

rame Yalue
Sourcedk Ok
LaserOk K
Minus 150K (0] 4
Plus 150K (0] 4
LaserDcOk Ok
Termpiok Ok
PeaklocationOk Ik
PeakHeightOk K

e Record the values for contrast and peak height in a log book.
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AgX Fiber Interface Alignment

Liquid Nitrogen Dewar
Power Light
Scan Light
MCT OK Light P Uy
Temp OK Light .
RTD

Probe Housing

Clamp

Purge

Power
USB
Purge

Probe Tip

Fiber Conduit

¢ Before beginning the rotation adjustment, click on the Start Contrast Test on iC IR Start page.

@ Start Page | {aExperiment 2007-12-07 08-29 | QaReplay |

METTLER TOLEDO

Q‘ — Reminders
dd S :
Experiment == Result Sets [T Send log files manthly
Experiments [iclA filez) are the heart of iC IR, They include Fesult Sets [LicFesults files) are great for comparing results
reaction data plus all related pure component spectra, systerm between expenments. Each result set consists of one ar maore I Help Topics
messages, annotations, and analysis setlings associated with trend graphs each containing ane or mare profiles.
our reaction.
B iC User Interface
’ Mew Experiment ] ’ Cpen Expenment ] ’ MNew Result Set ] ’ Open Result Set ]
[ ConcdRT Livel
2 Experiments
2 Result Sets
g @ Spectra Libraries
Spectra Libraries AS=S Models 2 Quarttative Analysis
Spectra Libraries [.icSpectra files) provide a shared repositary Madel documents [.icModel files) predict chemical & ReactiR 10
far reference spectra. ou can save time when creating or concentrations in realtime by applying data analysiz to reaction
analyzing an experiment, by loading a previously collected spectra, [ ReactiR 4000
reference spectra from a spectra lbrary. B9 Best Fractices
[ Mew Spectra Library ] [ Open Spectra Library ] [ Mew hodel ] [ Open Model ] 9 Troubleshooting
% Instrument Maintenance % System Maintenance
Run a contrast test to verify the aignment of vour instrumant Perform preventative maintenance or troubleshooting on your
and to alzo verfy that the probe i clean. instrument and software,
’ Configure Instrurment ] [ Start Contrast Test l ’ Display Settings ] ’ Wiew Systern Logs ]
a3
I Recent Documents I Contact Us
. AutoChem Email Suppart
Experiment 20071207 08-29 Q‘ Peif SMR 2008-02-25 1301

Q‘ Replay Q‘
2/28/2008 242672008 2/25/2008
257 AM 1:25 P 1:01 P 8AE-333-6822
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e Connect the fiber to the instrument with the purge fitting in the 12:00 or 6:00 position for a 6.3 mm
diameter probe or 3:00 or 9:00 position for a 9.5 mm diameter probe. Rotate fiber optic conduit at
the front of the instrument by % turn CW and CCW to maximize Contrast and Peak Height values.

;?J‘j Start Page, ﬁ Test Instrument] X

Contrast: 0.77
Peak Height: 16765 Peak Location: 1167

0.5 \\

\
0.50 \

.:.:

Fo o

= o
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S
——

Intensity
= = =
M L L
o = o

=
[~
=

=
i

010

g

4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000

wavenLmber
Advanced Tools

e Once the contrast and peak height have been maximized, retighten the clamp.
e Acceptable Contrastis > 10.
e Acceptable Peak Height is > 18,000.

e Ensure that the unit has passed all tests listed in the Toolbox.

Marme Yalue
Sourcek Ok
LaserOk Ok
Minus 150k Ok
Plus15Ck, K,
LaserDcok Ok
TempOk Ok
PeakLocationok, 0k,
PeakHeight Ok, Ok,

e Record the values for contrast and peak height in a log book.
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K6 Conduit Interface Alignment

Probe Tip

Purge

Probe Housing
Clamp

Three Knurled Knobs

Before beginning the rotation adjustment, click on the Start Contrast Test on iC IR Start page.

K6 Conduit

Liquid Nitrogen Dewar

Power Light
Scan Light
MCT OK Light

-
RTD

Power
usB
Purge

@) start Page |  (@Experiment 2007-12-07 0829 | LaReplay |

fr

@ Experiment

Experimentz [ic/R files] are the heart of iC IR, They include
reaction data plus all related pure companent spectra, spstem
messages, annotations, and analysiz settings associated with
Bour reaction.

I Reminders
== Result Sets

|
(i Sendlog fles morthly

Result Sets [icFResults files) are great for comparing results
betwesn experiments. Each result set consists of one or more

3! ) I Help Topics
trend graphs each containing one or mare profiles.

’ New Experiment ” Open Experiment ]

B iC User Interface

’ Mew Result Set ] ’ Open Result Set ]

g Spectra Libraries

Spectra Libraries [.icS pectra files] provide a shared repozitony
far reference spectra. You can save time when creating ar
analyzing an experiment, by loading a previously collacted
reference spectra from a spectra library

B8 ConclRT Live!
8 Experiments

[ Result Sets

B Spectra Libraries

Models @ Quartitative Analysis

B ReactlR iC10
[ ReactlR R4000
[ Best Practices

tdodel documents [ichodel files) predict chemical
caoncentrations in realtime by applying data analysis to reaction
specta,

’ Mew Spectra Library ] ’ Open Spectra Library ]

’ Mew Maodel ] ’ Open Model ]

[ Troubleshooting

% Instrument Maintenance

Fiun a contrast test to verfy the alignment of your instrument
and to also verify that the probe is clean.

% System Maintenance

Perform preventative maintenance or roubleshooting on your
instrument and software.

’ Display Settings ” View Systern Logs ]

’ Caonfigure Instrurment ] [ Start Contrast Test l
kg

I Recent Documents

Fiepla

i y
2/28/2008
B57 M

E<periment 2007-12-07 08-29 Q‘

iz
2426/2008
TZ5PM

I Contact Us

AutoChern Email Support
Perf SHA 2008-02-25 13-01

2/28/2008

1:07 PM 8E6-333-6022
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Select the appropriate fiber, probe and MCT detector options.
Click on Contrast to highlight and click Start.

e Once the contrast screen appears, loosen the probe clamp and rotate the probe to maximize peak
height and contrast.

;?J‘j Start Page, m Test Instrument] x

Contrast: 0.77
Peak Height: 16765 Peak Location: 1167
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Advanced Tools

¢ Following rotation of the probe, adjust the 3 knobs on knuckle 4 or 6 (i.e. last knuckle of the conduit)
to maximize peak height and contrast.

e Repeat probe rotation, last knuckle adjustment knobs and detector mirror adjustments as necessary
to maximize peak and contrast.

e Ensure that the unit has passed all tests listed in the Toolbox.

Mame Yalue
SourceCk 04
LazerCk 0].4
Minus 150k QK
Plus 150K QK
LaserDic Ok, 04
TempCk: 0].4
PeaklLocationOk, oK
PeakHeight Ok [a]

e Record the values for contrast and peak height in a log book.
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K4 Conduit Interface Alignment
Before beginning the rotation adjustment, click on the Start Contrast Test on iC IR Start page.

Experiment

Expenments [iclA files) are the heart of iC IR, They inchude
reaction data plus all relabed pure component spectia, system
messages, annotations, and analysis setings associated with
wour reaction.

Mewe Experiment ] l Open Experiment

Spectra Libraries

Spectia Libranies [.icSpectra files| provide a shared repository
for reference spectra. Y'ou can save time when creating or
analyzing an experiment, by lnading a previously collzcted
reference spectra from & spectra librany.

MNew Spectra Library ] l Open Spectra Library

9 4

5 .
Lu-?‘ Instrument Maintenance

Run a contrast test to verify the alignment of your instrument
and ta also verify that the probe is clean,

Configure Instrument ] I Start Coptrast Test
kg

I Recent Documents

15 Expenment 2008-07-28 12-31 15 Experiment 2008-07-28 11-54
= | 7/28/2008 = | 7/2mdz008
1233 1158 AN

Result Sets [3 Send log files manthly

Result Sets [ icResults files] are great for comparing results
between experiments. Each result set consists of one or more I Help Topics
trend graphs each containing one o more profiles.

E iC User Interface

[?] ConelRT Live!

E‘ E xpeniments

E Fiesult Sets

E‘ Spectra Libraries

‘fﬂ E‘ Quantitative Analysis
- Models (7] ReactiR iC10

[?] ReactiRt R4000

Mew Result Set ] l Open Result Set

Model documents [.ich odel files) predict chemical

concentrations in realtime by applying data analysis ta reaction E‘ Best Practices
spectra.
m Troubleshooting
Mew Model ] l Cpen Model
—

C_/‘ System Maintenance

Perform preventative maintenance or troubleshooting on gour
instrument and software

Display Settings ] l Send Systern Logs

I Contact Us

AutnChern Email Support
Expenment 2008-07-28 11-4E
7/28/2008
191:Fidb Ak BRE-333-6822

-

e Once the contrast screen appears, loosen the probe clamp and rotate the probe to maximize peak

height and contrast.
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'&‘j Start Page, ﬁ Test Instrument] X

Contrast: 0.77
Peak Height: 16765 Peak Location: 1167
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Advanced Tools

¢ Following rotation of the probe, adjust the 3 knobs on knuckle 4 or 6 (i.e. last knuckle of the conduit)
to maximize peak height and contrast.

e Repeat probe rotation, last knuckle adjustment knobs and detector mirror adjustments as necessary
to maximize peak and contrast.

e Ensure that the unit has passed all tests listed in the Toolbox.

Mame Yalue
Sourcedk, Ok
LaserCk O
Mins 15K, (0] 4
Plus 150K (0] 4
LaserDcok, Ok
Termpiok Ok
PeaklocationOk K
PeakHeightOk Ik

e Record the values for contrast and peak height in a log book.
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K4 Conduit with 25 mm diameter Sentinel Probe Interface Alignment

Probe Housing

Clamp

Purge
Three Knurled Knobs
K4 Conduit

Sentinel

Liquid Nitrogen Dewar

Power Light
Scan Light
MCT OK Light

RTD

UsB
Purge

4
W —| Experiment

Experiments [ic/R files] are the heart of iC IR, They include
reaction data plus all related pure component spectra, system
meszages, anhotations, and analysis settings associated with
your reaction,

New Experiment I [ Open Experiment

Spectra Libraries

Spectra Libraries [icSpectra files) provide a shared repositony
fior reference spectra. You can save time when creating or
analyzing an experiment, by loading a previously collected
reference spectra from a spectra library.

Mew Spectra Library I [ Open Spectra Library

o 4
-.:NJd. _
‘us Instrument Maintenance

Run & cantrast test to verify the alignment of pour instrument
and to alzo verify that the probe iz clean.

Configure Instrurnent I [ Start Coptrast Test I
18

I Recent Documents

= Experiment 2008-07-28 12-31
7/28/2008
=122 P

7428/2008
-

Experiment 2008-07-28 11-54

- j‘ I Reminders
Result Sets [icResults files) are great for comparing results

between experiments. Each result set consists of one or more
trend graphs each containing one or mare profiles.

Result Sets

[§] Send log files monthly

I Help Topics

|E| iC User Interface
[?] ConciRT Live!

|E| Experiments

|E| Fesult Sets

m Spectra Libraries
|E| Quantitative &nalysis
[?] ReactR iC10

[?] Reactin R4000

[?] Best Practices

|E| Troubleshooting

New Result Set I [ Open Result Set

ﬁj Models

Model documents [ icModel files) predict chemical
concentrations in real-time by applying data analysis to reaction
spechia.

MNew Model Open Model

< /‘ System Maintenance

Perfarrm preventative maintenance or troubleshaating an paur
instrument and software

Display Settings I [ Send System Logs

I Contact Us

AutaChem Emall Support
Experiment 2008-07-28 11-46
742842008
11:54 &M

|
= BE6-3336822

-
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e Once the Contrast window is opened, rotate probe on the end of the conduit 180 degrees CW and CCW
to maximize Contrast and Peak Height values.

'&‘j Start Page, ﬁ Test Instrument] X

Contrast: 0.77
Peak Height: 16765 Peak Location: 1167
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Advanced Toals
e Acceptable Contrast for DiComp is > 50, acceptable Contrast for SiComp is > 30.

e Acceptable Peak Height is > 20,000.

e Ensure that the unit has passed all tests listed in the Toolbox.

rame Yalue
Sourcedk Ok
LaserOk K
Minus 150K (0] 4
Plus 150K (0] 4
LaserDcOk Ok
Termpiok Ok
PeaklocationOk Ik
PeakHeightOk K

e Record the values for contrast and peak height in a log book.

Page 249

METTLER TOLEDO



Fixed Mirror Alignment Verification

Note: Itis possible that the fixed mirror alignment position has moved slightly out of optimum paosition after
shipment of the system. To check the alignment of this mirror, you need to launch the fixed mirror
test program.

Before beginning the mirror adjustment, click on the Start Contrast Test on iC IR Start page.

ﬂ fam ) | I Reminders
. T
- Experiment #==1 Result Sets [T]Send log fles monthly

Experiments [iclR files] include all reaction data, messages, Fiesult Sets [icHesults files) are areat for comparing trend
ahnatations, and analysis settings. rezults between experiments, I More Information
’ Mewe Experiment l ’ Open Experiment ] ’ MNew Result Set ] ’ Open Result Set l [Z]iC Guided Tour
iC Uszer Interface
MTiC IR Online
. . t . . 7 |ConclRT Livel
Spectra Libraries J Data to Information (D2i)
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e The mirror adjustment controls are displayed on the details panel of the Contrast Test window. The user
can double-click in the chart area of the window to show or hide the details panel.

e Click on the Fixed Mirror radio button to select this mirror for alignment.

Advanced Tools =
Warning! Impropes use of the Advanced Tools con negatively impact the pedffiormance of pour iC10 instrument
Mohar Coninod
StatwN | 2000 1 ) Fised rrtrat ®]
- (®) Detector=y E: E
EnM [0 J Sleps: | 20

e Using the toggle buttons (N, E, S, and W) verify/ optimize proper alignment of the fixed mirror for
maximum peak height and contrast levels.

o Verify the shape of the single beam is consistent with the sampling technology (i.e. region from 1950 —
2200 cm-1 show the characteristic diamond absorption when using a DiComp™ probe)

e Record the Peak Height and Contrast values.
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Safety Hazards Associated with Handling Liquid Nitrogen

1. The extremely low temperature of the liquid can cause severe frostbite or eye damage upon contact. Items
in contact with liquid nitrogen become extremely cold. Touching these items may result in torn flesh. Many
substances become brittle upon contact with liquid nitrogen and may shatter when cold (such as common
glass and large solid plastics), sending pieces of the material flying.

2. On vaporization it expands by a factor of 700; one liter of liquid nitrogen becomes 24.6 cubic feet of
nitrogen gas. This can cause explosion of a sealed container. This release of nitrogen can also displace
oxygen in the room and cause asphyxiation without warning.

3. Because the boiling point of oxygen is above that of nitrogen, oxygen can condense from the air into the
liquid nitrogen. If dewars and insulated flasks containing liquid nitrogen are left uncovered for an extended
period of time, liquid oxygen can build up to levels which may cause violent reactions with organic materials
(i.e. a severe clothing fire could result).

Personal Protective Equipment (PPE) Required When Handling Liquid Nitrogen

e Safety goggles (unvented)

e Face shield

¢ Insulating gloves (gloves should be loose fitting, so they can be thrown off if liquid pours inside them,
or they should be elastic cuff insulated gloves).

e Alab coat or long sleeves is required to minimize skin contact. Also, trousers should be worn on the
outside of boots or work shoes to prevent shoes filling in the event of a spillage.

Important Precautions for Handling Liquid Nitrogen

= Always wear a face shield when handling liquid nitrogen.

= Use liquid nitrogen only in well ventilated places. Never dispose of liquid nitrogen by pouring it on the
floor. It could displace enough oxygen to cause suffocation. Nitrogen is colorless and odorless — the
cloud that forms when you pour liquid nitrogen is condensed water vapor from the air, not nitrogen
gas.

= Do not allow any liquid nitrogen to touch any part of your body or become trapped in clothing near the
skin.

= Do not touch any item that has been immersed in liquid nitrogen until it has warmed to room
temperature.

»= Do not store liquid nitrogen in any container with a tight fitting lid. A tightly sealed container will build
up pressure as the liquid boils and may explode after a short time. Use only approved unsealed
containers.

*= Do not store liquid nitrogen for long periods in an uncovered container. Use only fittings that have been
designed specifically for use with cryogenic liquids as non-specialized equipment may crack or fail.
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= Never dip a hollow tube into liquid nitrogen; it may spurt liquid.

= Never ride in an elevator with liquid nitrogen! When using passenger elevators, use an elevator key to
prevent the door from being opened by unauthorized persons. If a key is not available, then station a
person at each floor to ensure no one enters.

= Always fill warm Dewars slowly to reduce temperature shock effects and to minimize splashing.

= Always make sure that containers of liquid nitrogen are suitably vented and unlikely to block due to
ice formation.

= Do not fill cylinders and Dewars to more than 80% of capacity, since expansion of gases during
warming may cause excessive pressure buildup.
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Appendix A: Guidance Document for the use of iC
FBRM®, iC IR™, iC Raman and iC Quant in 21CFR11-

regulated environments
This document outlines the means by which users of METTLER TOLEDO iC FBRM, iC IR, iC Raman and iC

Quant software can achieve compliance with specific aspects of Title 21, Part 11 of the Code of Federal

Regulations (commonly known as 21CFR11).
All references in /falics are taken from the regulation.

Definitions (from Sec. 11.3):

(4) Closed System means an environment in which system access is controlled by persons who are
responsible for the content of electronic records that are on the system.

(6) Electronic record means any combination of text, graphics, data, audio, pictorial, or other information
representation in digital form that is created, modified, maintained, archived, retrieved, or distributed by a
computer system.

Subpart B--Electronic Records

Sec. 11.10 -- Controls for closed systems

iC FBRM, iC IR, iC Raman and iC Quant software are closed systems; therefore, these provisions apply.

a) Validation of systems to ensure accuracy, reliability, consistent intended performance, and the ability to
discern invalid or altered records.

The software was developed and tested following approved and controlled SDLC practices within
AutoChem's ISO9001:2000 certified Quality Management System. Invalid or altered records are detected by
the software using CRC algorithm technology. When the software detects invalid or altered records, the user
is presented with a warning dialog as well as a notation in the Document Information pane. The user can
choose to open the experiment even with invalid or altered data; however, the notation in the Document
Information pane remains.

b) The ability to generate accurate and complete copies of records in both human readable and electronic
form suitable for inspection, review, and copying by the agency. Persons should contact the agency if there
are any questions regarding the ability of the agency to perform such review and copying of the electronic
records.

Records can be viewed in electronic form within the software. Analyzed data records can be printed by using
the reporting function in our software.

c¢) Protection of records to enable their accurate and ready retrieval throughout the records retention period.

Records created by the software are saved as files. It is up to the customer to create SOPs surrounding the
proper storage and archiving of such files.
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d) Limiting system access to authorized individuals.

Access to the software is provided to licensed users through the use of the Windows NT logon and
authentication. Management of user IDs, passwords and control of physical access must be addressed
through customer SOPs.

e) Use of secure, computer-generated, time-stamped audit trails to independently record the date and time of
operator entries and actions that create, modify, or delete electronic records. Record changes shall not
obscure previously recorded information. Such audit trail documentation shall be retained for a period at least
as long as that required for the subject electronic records and shall be available for agency review and

copying.

All raw data is secure and cannot be altered once the experiment has been saved as per customer SOPs.
Any change in the presentation of data, i.e. statistics, averaging, etc., is written to the audit log. The user can
re-create the presentation of data at a later time. The audit trail cannot be edited, only appended to and is
retained as long as the experiment document. Retention of document files is addressed in 11.10c above. The
audit log can be reviewed within the software and can be copied using the '‘Copy to Clipboard’ feature.

f) Use of operational system checks to enforce permitted sequencing of steps and events, as appropriate.

Customer SOPs ensure proper instrument calibration and usage. iC software assists by providing wizards
that guide the user through instrument configuration and experiment set-up.

g) Use of authority checks to ensure that only authorized individuals can use the system, electronically sign a
record, access the operation or computer system input or output device, alter a record, or perform the
operation at hand.

The software relies on Windows NT logon security for authorization. Management of user IDs, passwords and
control of physical access is addressed through customer SOPs.

h) Use of device (e.g., terminal) checks to determine, as appropriate, the validity of the source of data input or
operational instruction.

The software warns the user if the instrument has not been calibrated within the last 3 months. Instrument
readiness is also displayed to the user during the Start Experiment Wizard workflow. Customer SOPs must
be in place to ensure proper instrument calibration and usage.

i) Determination that persons who develop, maintain, or use electronic record / electronic signature systems
have the education, training, and experience to perform their assigned tasks.

Education and training of customer personnel is provided at installation by qualified MT employees.

j) The establishment of, and adherence to, written policies that hold individuals accountable and responsible
for actions initiated under their electronic signatures, in order to deter record and signature falsification.

Establishment of policies related to personnel accountability is the responsibility of the customer.

Page 254 METTLER TOLEDO



k) Use of appropriate controls over systems documentation including:

(1) Adequate controls over the distribution of, access to, and use of documentation for system
operation and maintenance.

(2) Revision and change control procedures to maintain an audit trail that documents time-sequenced
development and modification of systems documentation.

Document management is addressed through customer SOPs. This includes document version control.
Version control of iC software and documentation is addressed by the AutoChem QMS.

Subpart C--Electronic Signatures
iC FBRM, iC IR, iC Raman and iC Quant software do not have electronic signature capability.
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