


Data Browsing and the Registration, Editing, Deletion of Data, Images, Document Files

By clicking “Edit” and selecting an existing library, the data, images and documents registered in the selected library can be
browsed. Data can be newly registered, edited and deleted. A new library can also be created. In addition, if data for a sample were
acquired by instruments other than EDX and FTIR instruments (such as a chromatograph, mass spectrometer, or surface observation
system), it can be converted into PDF format and then registered, enabling linked storage to the EDX/FTIR data.

[ Photographs,
Document Files,
Comments, and
EI Other Information

EDX Pro les,

Quantitation Results,

EDX Photographs, Comments,
and Other Information

Browsing Registered
Photographs

Browsing
Document Files

FTIR Spectra and Comments

All Data Are Linked and Stored

Sample Holder/Stocker for Contaminant Measurement
EDXIR-Holder (option)

Measure the Samples Kept in the Holder with EDX and FTIR
The Holder Can Be Used as the Sample Stocker after the Measurement

Enables More Ef cient Analyses

This foldable holder consists of adhesive layer with samples attached and polypropylene Im designed for uorescence X-ray. When
using EDX for measurement, close the holder and place the polypropylene Im directly to the irradiation side (downside). When
using FTIR for measurement, open the holder and press the samples attached to the adhesive layer against the ATR prism. This
enables the replacement of samples, at a minimum, saving on labor and making analysis more ef cient.

Prevents Loss of Samples

Close the holder after the measurement and it can be used as a sample stocker. It is not necessary to transfer the samples to other
containers, so there is no danger of losing samples.
Polypropylene Film Designed

for Fluorescence X-ray Adhesive Layer
[ ]
How to Use with EDX I Attach the Samples How to Use with FTIR I
Close the holder and place the polypropylene When the Holder is Open Open the holder and press the samples attached

(Inside of the Holder)

Im to the irradiation side (downside). to the adhesive layer against the prism.

IRAF nity-1S
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Software Options

LabSolutions IR incorporates data processing functions such as Advanced ATR correction and Kubelka—Munk conversion,
quantitation functions such as the multi-point calibration curve method and the CLS method, as well as the spectral searching
function as standard features. However, adding the following optional software products makes it possible to further increase the

application range.

LabSolutions IR

Time course software (PN 206-74558-91)

The time course program is used to collect spectra in regular intervals and creates a
time course dataset used to follow reactions as a function of time. Changes in peak
height and peak area can be used to calculate values related to reaction kinetics.
Time course information is saved and displayed in 3D (bird's eye view) or in a
contour plot. It can be recalculated by modifying parameters.

The scan interval is dependent on resolution, number of scans and mirror speed.
The fastest speed under a 16cm~" resolution and a mirror speed of 9mm/s is 7
seconds for 1 accumulated scan. Maximum measurement time is 48 hours but

it depends on scan parameters. The time course software includes a 3D
Processing program.

LabSolutions IR

Mapping program

(P/N 206-74559-91)

The Mapping software allows one to map absorption information on a sample
surface as a function of position when using the Shimadzu AIM-8800 Infrared
Microscope.

Mapping parameters, such as the mapping range, the scan intervals, and the
background positions, can be set on the composite images. Area mapping, line
mapping and random mapping modes are supported.

In addition to mapping in the conventional transmittance and reflectance modes,
micro-ATR mapping with an optional ATR objective is also available. From the
acquired mapping data, it is possible to extract spectra and to perform
calculations for functional-group mappings for specific peaks. The data can be
displayed as 3D images or contour plots, or in spectral overlay mode.

Mapping program includes a 3D Processing program.
AlMsolution Mapping Program (P/N 206-32936-41) is necessary when mapping in
combination with Shimadzu AIM-9000 Infrared Microscope.

LabSolutions IR

3D processing program (PN 206-74563-91)

The 3D processing program offers the following functionality
» Changes the method of displaying data

* Data can be displayed in bird's eye view (3D), as an intensity distribution or

using contour lines, as a spectral overlay, or rotated.
» 3D data processing

* Changes at specific wavenumbers can be isolated.

e Functions include data extraction, data points thinning, smoothing,
zero-baseline, background correction, normalization, log conversion, first- or
second-order derivative, and ATR correction.

» Creation of 3D data from spectra

e Spectra measured at fixed intervals, such as by repeated measurements, can

be arranged consecutively to create 3D data.

Note: The 3D processing program cannot control mapping
measurements or AIM-8800 series infrared microscopes.



LabSolutions IR
Curve-fitting peak-spiitiing program (P/N 206-74561-91)

Usually, absorption bands in infrared spectra consist of overlapping peaks. The
curve-fitting (peak-splitting) program can be used to separate absorption bands
into individual peaks, separate peaks that have been influenced by hydrogen
bonding, and identify the peaks of functional groups that are hidden by
absorption bands. Six types of curves, such as Gaussian, Lorentzian, and
Gaussian+Lorentzian, are available for separation analysis.

The curve can be selected in accordance with the form of the peaks in the
absorption band. The separated component peaks are displayed together with the
resultant spectra, making it possible to accurately evaluate the separation.

LabSolutions IR
PLS quantitation program (P/N 206-74560-91)

PLS (partial least squares) quantitation is a chemometrics method that, like
multiple linear regression analysis, is widely used for the simultaneous
quantitation of multiple components. The PLS quantitation program incorporates
PLS I 'and PLS Il methods. It is possible to display calculation values based on input
values. PLS factors are based on "PRESS" values, loading vectors, and score values.
Analysis can be performed on the regression equations obtained with the PLS
method.

LabSolutions IR

Macro platform (PN 206-74562-91)

The Macro Platform is required to run the customized macro programs created by Shimadzu (for a fee).
If, for example, you wish to perform routine work in which certain functions are used in a
pre-determined order, or you wish to run an automatic measurement system in combination with an
auto sample changer, please contact your SHIMADZU representative for details.

Contaminant Library for LabSolutions IR (P/N 206-30390-91)

This is Shimadzu's latest original library. It is an effective tool for analyzing contaminants in tap water
and food. In addition to containing information on actually sampled contaminants and information
about commercially available water supply maintenance parts, the library also includes X-ray fluorescence
profiles (PDF files) and significantly improves the accuracy of contaminant searches. Unlike existing
libraries, this contains data on mixed compounds and incorporates all the depth of knowledge and wide
experience needed to make qualitative assessments.

Thermal-Damaged Plastics Library” (P/N 206-33039-91)

Unlike existing libraries, this library contains data of degraded plastics that have been oxidized by
heating. The library demonstrates its effectiveness when the contaminants include degraded substances,
as is often the case.

* The library was compiled by Shimadzu Corporation from spectra measured and acquired by the Hamamatsu Technical Support Center, Industrial
Research Institute of Shizuoka Prefecture.

IRAffinity-1S
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A Wide Range of Accessories

If an accessory is installed in the sample compartment, the name and identification (machine) number
of the installed accessory is displayed in LabSolutions IR.

In addition to being displayed on the status monitor, it is also recorded in the log file.

The optimum measurement parameters for the installed accessory are automatically set.

This is a series of horizontal ATR accessories integrated with sample compartments.
The ease of purging has been improved, and there is no concern with dust entering
the IRAffinity-1S sample compartment.

MIRacle 10 (P/N 206-74127-XX)

This is a single-reflection ATR accessory. To measure the spectrum of a liquid, simply drip it
on the prism. To measure the spectrum of the surface of other samples, clamp them firmly
on the surface of the prism. Large samples (with a large surface area) can be measured
without cutting them. The incidence angle is 45°.

Select from three types of prism: ZnSe, Ge, and diamond/ZnSe. Also, select whether the
respective prism is equipped with a pressure sensor. The Ge prism is ideal for samples with

a high refractive index.
- ‘ -t i -
J & o u d ¥

Powders Moldings  Thin Films Films Liquids Rubber

(P/N 206-74128-91)
GladiATR 10 (With pressure sensor P/N 206-74128-93)

This is a single-reflection ATR accessory. Since the prism is made solely of diamond, it is capable
of measuring spectra up to 400 cm~'. To measure the spectrum of a liquid, simply drip it on
the prism. To measure the spectrum of the surface of other samples, clamp them firmly on
the surface of the prism. The incidence angle is 45°. Select whether the prism is equipped
with a pressure sensor. The Ge prism is ideal for samples with a high refractive index.

J ¢ o2 B S

Powders Moldings  Thin Films Films Liquids Rubber

HATR 10 (P/N 206-74126-91)

This is a horizontal ATR accessory. There are prisms for liquids and solids. To measure the
spectrum of a liquid sample, simply drip it on the prism. To measure the spectrum of the
surface of film and rubber samples, clamp them firmly on the surface of the prism. The
incidence angle is 45°, and the number of reflections is 10. The ZnSe prism is included as
standard, but the Ge prism is ideal for samples with a high refractive index.

| LRI

Films Liquids Rubber




DRS-8000A (P/N 206-62301-58)

Although powder samples are mixed with KBr, as with the KBr pellet method, they are
analyzed in their original state. It is not necessary to create pellets. For plastic moldings,
part of the surface is scraped off with the emery paper attached to the SiC sampler (P/N
200-66750), and the powdered sample formed on the paper is analyzed. Diffuse
reflectance spectra that are similar to transmittance spectra are produced by Kubelka-Munk
conversion.

Powders Moldings

SRM-8000A (P/N 206-62304-91)

A specular reflectance accessory with a 10° incidence angle is used for the analysis of thin
films on a metal plate with a mm order of thickness. In the case of mirror-like plastic
samples, the light specularly reflected from the sample surface is measured. Specular
reflectance spectra that are similar to transmittance spectra are produced by
Kramers—Kronig analysis.

o

Thin Films

RAS-8000A (P/N 206-62302-91)

A high-sensitivity reflection measurement accessory with incidence angles of 70° and 75° is
used for the analysis of thin films on a metal plate with an nm order of thickness. Using it
in combination with the GPR-8000 infrared polarizer (P/N 206-61550) enables
measurement with an even higher level of sensitivity.

o

Thin Films

ATR-8000A (P/N 206-62303-91)

This accessory obtains spectra for the surfaces of film-like samples that are clamped firmly
on the surface of a prism. Incidence angles of 30°, 45°, and 60° can be selected. The KRS-5
prism is standard.

A Ge prism is also available for samples with a high refractive index.

%

Films Rubber

* ATR spectra similar to transmittance spectra are produced by ATR correction.

SiC Sampler

—
(Option) .

GPR-8000
(Option)

IRAffinity-1S
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5-cm Gas Cell (P/N 202-32006-XX)
10-cm Gas Cell (P/N 202-32007-XX)
Long-Path Gas Cell

Gas cells are used for the analysis of gas samples, and the path length is selected according
to the concentration. There are gas cells with short path lengths of 5 or 10 cm, and long
path lengths of 10 m or more. Please contact your Shimadzu representative for details on

long-path gas cells.

Gases

Accessories for Automated Analysis

5-cm gas cell ‘

Long-path gas cell

An automatic measurement system can also be configured using an autosampler. The autosampler is controlled by LabSolutions IR.

ASC-8000T (P/N 206-63900)

An auto sample changer that can perform automatic transmission measurement for up to
18 KBr pellets with a diameter of 13 mm.
Film holders and cell plates for Nujol mulls are available as options.

J 1

Powders Films Liquids

DRS-8010ASC (P/N 206-62308)

An automatic diffuse reflectance accessory that can automatically analyze up to 24 powder
samples.

Powders

Sample Switcher 21 (P/N 206-63663-92)

Transmission-type sample switcher that switches between the sample and the background.

Note: This accessories is not applicable CE marking. Please check with your Shimadzu representative for detail.

J % o

Powders Films Liquids

* An optional ASC cable is required.
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Accessories for Minute Samples winue sampies

A single-reflection ATR accessory is useful for the analysis of sample sizes of the order of a few mm. The sample is taken out, placed on a
prism, and firmly secured with the clamp provided.

An infrared microscope is useful for the analysis of sample sizes from a few mm down to approximately 10 pm.

In addition to transmission and reflection modes, the ATR mode is also available, enabling the analysis of various forms of minute samples.

Infrared Microscope AIM-9000 (P/N 206-32000-58 (Narrow band MCT))

The AIM-9000 incorporates a bright, optimized optical system and a high-sensitivity MCT detector. Not only enabling high-sensitivity
measurement of micro samples, but the system has also been automated to ensure all steps involved in micro analysis can be performed
quickly and easily.

Features of the AIM-9000

e Incorporates a bright, optimized optical system and a high-sensitivity
MCT detector to enable high-sensitivity measurement.

* Enables reflection/ATR measurements on samples up to 40 mm thick.

e Comes with a digital zoom function of up to 330x magnification using
the wide-view camera (optional) and the microscope camera. Enables the
measurement position to be quickly determined.

e Includes an automatic contaminant recognition system that automatically
determines the measurement position as a standard feature.

e Up to 60 measurement position can be recorded.

¢ Includes a contaminant analysis program to identify the cause of failures
as a standard feature.

Note: In order to use this attachment, an external beam extraction kit (P/N
206-32570-42), an AIM connection kit (P/N 206-32607-42), and accessories for the
AIM-9000 (P/N 206-32799-41) are required.

ATR Objective (Ge prism: P/N 206-32600-41)

This objective lens is used when performing ATR measurements

with the AIM-9000 infrared microscope. Using a cone-type prism, Py
this single reflection objective features 15x magnification and a | ? /—'\_. o’
45-degree mean incident angle. The slide-on type prism makes it P - \"’j
easy to switch back and forth between visible observation and | A
infrared measurement.

Mapping Program (AIMsolution) (P/N 206-32936-41)

The mapping program measures the absorption distribution on the surface of a sample and creates imaging data when used with the
AIM-9000 infrared microscope.

It allows setting of mapping parameters, such as the mapping range, the scan intervals, and the background positions, on the composite
visible images. It also supports area mapping and random mapping modes. In addition to mapping in the conventional transmittance and
reflectance modes, micro-ATR mapping is also available. (An optional ATR objective is required. It also requires a separate pressure sensor.)
From the acquired mapping data, it is possible to extract spectra and to perform calculations for specific peaks and functional group
mapping by multivariate analysis.

Other Accessories

In addition to Shimadzu genuine accessories, unique FTIR accessories from all over the world can be used with the IRAffinity-1S. Please
contact your Shimadzu representative about accessories that are not listed in this brochure. We will provide details on accessories that are
appropriate for specific samples and applications. Also, note that it may not be possible to use the previous FTIR-8000 series accessories. If
necessary, please check with your Shimadzu representative.

IRAffinity-1S
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> Specifications

Hardware

Interferometer

Michelson interferometer (30° incident angle)
Equipped with dynamic alignment system
Sealed interferometer with auto dryer

Resolution

0.5,1,2,4,8 0r16cm™

Mirror speed

4-step selection of 2.0, 2.8, 5, or 9 mm/sec

Beam splitter

Germanium-coated KBr

Data sampling

He-Ne laser (guaranteed for 1 year)

Light source

High-energy ceramic light source with 3 years guaranteed

Detector

DLATGS detector equipped with temperature control
mechanism

Sample compartment

Equipped with automatic accessory recognition mechanism
W200 x D230 x H170 mm
Center focus

Wavenumber range

7,800 to 350 cm™!

Power requirements

AC 100-240 V, 50-60 Hz

LabSolutions IR Software

Power consumption

150 VA (when used), 4 VA (standby)

(oY Windows 10 Pro 64 bit edition

Windows 7 Professional 32/64 bit edition
Interface USB 2.0, USB 3.0
Programs Postrun, Spectrum, Quantitation, Photometric,

Time course (option), Mapping (option)

Quantitative
functions

Multi-point calibration curve method,

CLS quantitative method,

PLS quantitative method (option), Photometrics,
Recalculation function for quantitative and
photometric results

Manipulation
functions

Four Arithmetic Operations, Normalize,

Zero Baseline Correction, 3 Point Baseline Correction,
Multipoint Baseline Correction, Smoothing, Derivative,
Cut, Connect, Reduce, Interpolate, Frequency Convert,
X Adjust, Time-Temperature Conversion, Peak Pick,
Film Thickness, Data Calculation, Purity, Deconvolution,
FFT, Kubelka-Munk, ATR Correction, Kramers—Kronig,
Atmosphere Correction, 3D Reprocess, 3D Extract,
Purity Judgement

Printing functions

Report template creation,
Printing using report templates,
Easy printing using the ViewPrint function (patent pending)

Validation program

Complies with Chinese, European, US, and Japanese
Pharmacopoeias and ASTM

GLP/GMP support

Tree-structured audit trail function,
Recording of operation logs and data logs (history),
Saving by overwriting the same filename is prohibited

Search functions

Spectrum search (based on similarity), peak search,
text search, combination search,
setting of search conditions, search of user library
and commercial library, creation of user library
Library of approx. 12,000 spectra of organic compounds,
polymers, pharmaceutical products,
inorganic compounds, food additives,
contaminants, etc. included

Security functions

Coordination with LabSolutions security functions,
User-group based privilege settings

File formats

Files of JCAMP-DX, ASCII, CSV, IRsolution, HYPER-IR
can be loaded and saved.
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