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1. Safety precautions
Electricity safety

There is no rechargeable battery inside the ATPB300PLUS infrared spectrometer, which
requires users to connect 220V power supply or 18-24v an-board battery for power supply
. ATPBI0OPLUS has no switch button. Users can switch on the equipment normally by
directly inserting the attached power adapter into the rear power port of the instrument,

When switching off the instrument, turn off the main power supply directly or disconnect

the plug of the power adapter.

Do not put the instrument in water or soak it, so as not to damage the instrument or even

cause personal injury,

Laser safety

The laser used in the ATPBB0OPLUS infrared spectrometer is a 794nm semiconductor
2
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laser, which is invisible to the naked eye but harmful to human eyes. Do not open the shell

and look directly at the light source outlet to avoid visual damage.

Light source safety

The light source of the spectrometer is a silicon carbide rod with strong light intensity. Do not

open the shell and lock directly at the light source outlet to avoid visual damage.

The light source is built in the instrument. It is normal that there is a small amount of heat on

the instrument panel after a long time of startup.

ATR use safety

When using ATR to test powder, you need to turn the ATR pressure clamp directly above the
crystal, and then rotate it to compress the sample for testing. The pressure of the clamp is
high, so be careful to clamp your fingers.

Don't try to put your hand on the crystal to test the pressure!

Safe use of diamond crystal

Although the diamand crystal is corrosion-resistant and very hard, it is strictly forbidden to
use metal devices, hammers and other tools to directly knock or collide with the crystal. The

diamond crystal cannot directly test metal samples.

Safe use of drying tube

The drying tube is installed on the rear panel of the instrument, with built-in desiccant, which
is used to absorb water vapor and COZ2 in the optical path. After the desiccant is saturated,
the instrument software will display the humidity, and the user can regenerate. Users can
replace the drying tube by screwing it by hand and then tighten it. Do not screw it with a
wrench to avoid cracking.

After drying the desiccant, be sure to wear thick gloves to prevent high temperature scalding
d
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hands and skin.

Safe use of network cable

The data communication between the infrared spectrometer and the computer is through
the network cable. Don't fold the network cable to prevent the internal fracture of the netwaork

cable, resulting in inability to connect.

Safe use of instrument

It is strictly forbidden to drop the instrument directly from a height, which will cause the shell
deformation, seriously affect the built-in optical devices, and even cause the instrument to be

unusable,
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2. Installation requirements

To ensure that the spectrometer is in the best working condition, please read and meet the
requirements of the spectrometer for the working environment and related equipment. If you
have any questions, please contact our installation and maintenance engineer.

Ensuring the dry environment inside the instrument is the premise to ensure the normal
operation of the instrument. Users should pay more attention to the change of air
humidity.

It can’t be used in high humidity environment for a long time. After the measurement,
it is recommended to check the humidity change inside the instrument and regenerate
the molecular sieve desiccant.

If the instrument components are damaged by moisture due to ignoring this information,

it is not within the normal warranty period.

The spectrometer itself has certain anti-interference ability of power supply, but try to avoid
placing it in high-voltage and high magnetic erwironment. For high-power electrical
apphances that may cause power fluctuations, such as vacuum pumps, motors, etc., it is best
to use another circuit system. At the same time, try to stay away from vibration sources, such

as air conditioners, elevators, etc.
Environmental requirements

Installation location: indoor (below 2000 meters above sea level)

Ambient temperature: 5°C-35°C
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Relative humidity: = 60%

The internal humidity of the spectrometer is = 20% (if it is not used for a long time, it
can be turned on regularly, for example, it can be turned on for 2 hours every day, and
the state of the instrument can be detected, and the humidity of the instrument can be
checked inside the software); If the humidity is more than 20%, the instrument will
automatically remind the user to regenerate the desiccant.

The temperature change shall not exceed £+ 1 ° C

Power supply 220V + 10%, 50-60Hz, well grounded

Operating system requirements

The computer operating system is windows 10, English operating systemn;

Desktop or laptop can be connected, with standard interface of network cable
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3. Basic structure and components of spectrometer

ATPBI00PLUS infrared spectrometer is mainly composed of three parts, including
power, interferometer part and optical cavity. These components are all integrated in the
metal shell, and the humidity is maonitored by the molecular sieve desiccant.

The power supply chamber is responsible for the power supply of the instrument.

The interferometer part includes interferometer and beam splitter, which is the core part of
the instrument. The moving mirror of the interferometer moves continuously to generate
interference signals, which are transmitted to the detector to form an interferogram. Finally,
the infrared spectrum is cbtained after Fourier transformation.

The optical cavity contains a focusing mirrors and related sampling accessories, which is
convenient for sample collection in different types.

Meaning of status indicator:

1. Initialization:

Please ensure that the instrument is connected to the computer through the network cable,
and the IP address of the computer is set comrectly. When powered on, the two indicators
display yellow, red and blue in turn. After initialization, the indicator will go out and enter the
working state,

2. During measurement:

The two indicator lights display green and flash alternately.
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Network cable and power at rear

Jm indicator lights

interferometer

Change modules
(Currently in use)

ATR pressure clamp, rotate 360

Diamond ATR sampling
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4. Basic operation of spectrometer
Power supply

Connect 220V power supply (well grounded) and it can work normally. If possible, UPS power
supply can be connected to avoid the interference caused by voltage fluctuation to the
instrument, and the damage caused by sudden power failure to the instrument can also be

prevented.
Connect the network cable

The spectrometer communicates with the computer host through the general network cable.
Users can configure wireless routes to access and control the instrument through the wireless

network, which is more convenient to use.
Connect different sampling accessories

According to different applications of users, the instrument configuration is different, Different
sampling accessories can be connected in front of the infrared spectrometer to adapt to
different applications. For example, ATR attenuated total reflectance accessories (users can
configure different types of single reflection crystals, such as Diamond, ZnSe, Ge, etc., or
configure multiple reflection crystals, such as ZnSe crystals), liguid flow cell accessories,

transmission accessories, reflection accessories, diffuse reflection accessories, etc,
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5. Routine maintenance and fault analysis
5.1 replace desiccant

Before shipment, the instrument has been sealed and dried, but after long-term use, a
small amount of water vapor will enter the interior of instrument.

When the internal humidity of the instrument exceeds 20%, it will cause damage to
components, such as beam splitter and detector. At this time, it is necessary to take out
the built-in drying tube and regenerate the built-in desiccant.

The desiccant after moisture absorption is placed in the oven at 120 °C for 24 hours for
activation, and can be used again after cooling. Pay attention to high temperature to
prevent scalding!

The replacement steps of desiccant are as follows:

1. Counter-clockwise unscrew the drying tube. As follows:

2. Remove the drying tube, the desiccant pipe is inside the instrument.

10
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3. Take out the desiccant for regeneration(120 °C and 24 hours)

4. After replacing the new desiccant, install the drying tube back to the rear of the instrument

clockwise, and can be use normally.

11
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5.2 Connection of the instrument (the infrared host has been set before shipment, and
the IP address of the computer needs to be set on customer’s site)

5.2.1 Find "local connection” in the "control panel” of the computer, click "properties”,
and select “Internet Protocol version 4 (TCP/IPv4)", as shown in the following figure.

eI TR (O

¥ B Microsoh MEES S A |
¥ P Microsoft ST HEHTIONSE
¥ P oot S EN
& v o [ HEETE 4 (TC
2 Microsoft meﬂﬂ
¥ 5 Microsoft LLDP SHUIETHEMRE
¥ 4 Internet HRSUEE 6 (TCP/IPVE)

¥ . BERDEEBRGRE i
< »
ER/N).. L ATH BiER)
ot
SRl internet I, IRMMUBRUS RSN, B
FHEFELHEE SRS HEE,
&E W

Click "properties” and enter the IP address of the computer in "use the following IP
address”, as shown below. Finally, click "confirm".
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5.2.2 in the software interface of the host, enter the IP address of the infrared host: (the
infrared host has been set before shipment)

IP address: 192.168.1.200
Port: 8088

Finally, click "connect instrument”, as shown below, and the instrument can be successfully
connected. After the connection is successful, the indicator light in the lower right corner of
the software interface will display green; When there is no connection, red is displayed.

After connection, a green indicator light will be displayed in the lower right carner of the main
software, as shown below.

O Gemural setting ? *

Measure File Save Acquisition Hardware FFT parsmeters Sipnal Check Network
Instrusant

Type lnsterld

1P sddress |19, 168, 1, 200

Port mmber BO8S

Oviscommct

[Hsave all paramavers to file
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In the lower left corner of the main software, the “information output window"” will be
displayed to view the real-time change of humidity in the “instrument status”. If the host
exceeds 20%, the software will alarm and automatically remind the user to replace the
regenerated molecular sieve desiccant.

information output

Iﬁcq. information outDutI General information | |Instrument status

2022-07-04T14:32:46 socket closed
2022-07-04T14:32:53 socket closed
2022-07-04T14:33: 00 socket closed
2022-07-04T14:33:07 socket closed
2022-07-04T14:33: 14 socket closed
2022-07-04T14:33: 21 socket closed

5.3 the instrument cannot be connected

In case of abnarmal instrument connection, a red indicatar light will be displayed in the lower
right corner of the software, At stopped®

If the connection is abnarmal, you can check in sequence:

5.3.1 check whether the connecting network cable is normal; Sometimes, the cable will be
accidentally touched, resulting in looseness. Solution: reconnect.

5.3.2 check whether the instrument power supply 15 normal;, Without power supply, the
infrared host cannot be started; Solution: plug in the external power supply.

5.3.3 check whether the network settings are normal. The IP address of the host has been set
at the factory. If the IP address of the computer is changed, the host cannot automatically

connect with the computer. Solution: enter the correct IP address for the computer.

5.4 the connection is successful, but there is no signal

54.1 check whether there is temperature at the light source; Touch the panel of the
instrument with your hand to see if there is temperature. If there is a feeling of temperature,

it indicates that the light source is working narmally,
14
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5.4.2 check whether the accessories are connected normally; ATR crystal is built in the crystal
disk, mainly to check whether the crystal is damaged and the optical path is disturbed.

543 check whether the sampling accessories are normal, mainly to see whether the
accessories are locked, whether the ATR crystal surface is polluted or whether the sample

remains, and whether the sample transmission holder is blocked.

Other issues
Please contact our after-sales service engineer.

Tel: 0086(0592)6102588
Email: sales@optosky.com

15



ATPB900PLUS

6. Technical parameters

Resolution: better than 2em™ (upgrade: better than lem™)

Spectral range: 5000cm™ - 500cm ™ (related to the selected beam splitter type)

Light source: high performance MIR light source

Interferometer: high stability cube corner interferometer

Beam splitter; maisture-proof ZnSe beamsplitter (can select KBr beamsplitter)

Detector: high sensitivity DTGS detector (KBr window, pay attention to moisture prevention)
TE-MCT detector can be selected to improve detection sensitivity

Laser: solid state laser, with a lifetime of 10 years

Scanning speed: 8cm resolution, 5 spectra per second

Power supply:100-240 VAC, 50-60 Hz

Computer communication: Ethernet connection

16
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7. Dimension parameters

Length * width * height: 310+215=150 mm

Weight: The host is about Tkg

g
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8. ATR attenuated total reflectance module

Replace the ATR madule: slide the locking switch on the instrument panel to the left to replace
the ATR module; Slide it to the right to lock the ATR module, which can be used normally.
The following figure shows the normal locking state.

Introduction to Diamond ATR accessories

The ATR accessory adopts pure Diamond crystal, high strength, super corrosion resistance,
high throughput and excellent sensitivity.

Users can choaose other types of crystals, such as zine selenide crystal, germanium crystal, etc.
Different modules can be replaced with each other.

Application market
This accessory has a wide application market and can meet the testing needs of different
industries such as organics, polymers, inorganics, minerals, stones, asphalt and various
composite materials.

Sampling principle

ATR is the abbreviation of attenuated total reflectance. After the infrared light passes through
the interferometer, it forms interference light. When the interference light irradiates the crystal
surface, the infrared light will produce attenuation reflection wave on the crystal surface.
Therefore, after placing the sample on the crystal surface, the sample and the infrared
reflection wave will interact to obtain the infrared information of the sample.

Sampling method
1. For polymer particles, hard materials, inorganic minerals and other samples, it is necessary
to ratate the clamp above to make the samples and erystal in close contact;

18
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2. For viscous samples, such as asphalt, colloid, paste and other samples, only need to be
smeared on the diamond crystal,
3. For liguid samples, only one drop of the sample is needed on the erystal to measure.

Sampling process

1. Clean the crystal surface and click “acq. background spectrum”. The background spectrum
is collected with air as the background, so the crystal surface needs to be wiped clean;

2. Take a small amount of sample, smear it on the crystal, and click "acqg. sample spectrum”
to obtain the spectrum of the sample;

3. After collection, take a suitable solvent (water or organic solvent) and clean the sample an
the crystal surface to complete a test;

Sampling diagram:

The surface of the crystal in the figure is smeared with black asphalt samples for measurement.
At this time, the clamp can be rotated to the rear to increase the operation space.

19
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9. Temperature controlled ATR attenuation total

reflectance module

Replace the ATR module: slide the locking switch on the instrument panel to the lefi to replace
the ATR module: Slide to the right to lock the ATR module, which can be used normally.

Attachment introduction

The ATR accessory adopts pure diarmond crystal, which is corrosion-resistant and can be
heated and controlled at a temperature of more than 100°C.

Application market
The accessory is suitable for users to measure the infrared spectrum of samples at different
temperatures; Study the phase transition of substances.

Sampling principle

ATR is the abbrewiation of attenuated total reflection. After the infrared light passes through
the interferometer, it forms interference light. When the interference light irradiates the crystal
surface, the infrared light will produce attenuation reflection wave on the crystal surface,
Therefore, after placing the sample on the surface of the heated crystal, the high-temperature
sample and the infrared reflection wave will interact, so as to obtain the infrared information
of the sample at different temperatures.

Sampling method
1. For polymer particles, hard materials, inorganic minerals and other samples, it is necessary
to ratate the clamp above to make the samples and crystals in close contact;

20
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2. For wviscous samples, such as asphalt, colloid, paste and other samples, only need to be
smeared on the diamond crystal, without pressing the clamp;

3. For liquid samples, only one drop of the sample is needed on the crystal to measure. If
necessary, a liquid flow cell can be configured for measurement,

Sampling process

Clean the crystal surface and click "acq. background spectrum”, Collect the background
spectra at different temperatures and take the air as the background. Then place the sample,
and click "collect sample spectrum” after the temperature is stable.

10. Multiple reflection ATR module

Attachment introduction
The multiple reflection ATR accessory, using ZnSe crystal, can realize 5 times reflection
measurement,

Application market
This accessory is suitable for users to study low concentration liquid samples, and can obtain
a stronger infrared spectrum than a single reflection ATR.

Sampling principle

ATR is the abbreviation of attenuated total reflection. After the infrared light passes through
the interferometer, it forms interference light. When the interference light irradiates the crystal
surface, the infrared light will produce multiple attenuated reflection waves on the crystal
surface. Therefore, when the sample contacts the reflection waves at different points, it will
interact with the infrared reflection waves, so as to obtain the superimposed infrared signal
of multiple reflections of the sample.

21
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Sampling method

1. For viscous samples, such as asphalt, colloid, paste and other samples, you only need to
apply them on the surface of the crystal without pressing the clamp;

2, For liquid samples, the measurement can be carried out only by dripping the sample all
over the crystal surface.

B~

11. Infrared transmission module

Replace the transmission module: slide the locking switch on the instrument panel to the left
to replace the transmission module; Slide to the right to lock the transmission module, which
can be used normally.

Attachment introduction
The transmission attachment is the most traditional infrared sampling method. Infrared light
passes through the sample to be tested in a direct transmission or multiple reflection mode.

22
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High throughput and excellent sensitivity.

Application market

The application market of this accessory is very wide, and it can meet the testing needs of
different industries such as conventional solid pellets pressing, film, higuid film coating, liquid
cell guantitative measurement, short path gas cell measurement, long path gas cell
measurement, and so on, Just configure the corresponding sampling accessories,

Sampling principle

After the infrared light passes through the interferometer, it forms interference light. When
the interference light irradiates the sample, the infrared light will interact with the sample, and
then focus on the detector to abtain the infrared information of the sample.

Sampling method

1. For solid particles, powders, fibers and other samples that can be pressed into pellets, it is
necessary to cooperate with the tablet press and KBr powder to press the pellets, and then
place the pellets on the holder of the transmission chamber for transmission measurement;
2. For viscous samples, such as colloids, pastes and other samples, just apply a small amount
on the infrared window,

3. For liguid samples, just drop a drop of the sample on the window to form a film or put the
liquid into the liquid cell for qualitative and quantitative analysis.

Sampling process

First, click "acg. background spectrum”, The background spectrum is generally based on air.
After collection, place the prepared solid pellet or liquid window on the support of the
transmission chamber, and then click "acg. sample spectrum”.

Gas cell: straight through gas cell, which can continuously collect the infrared spectrum of gas

for online analysis.

Gas cell: multiple reflection gas cell, users can choose different optical paths, which can

23
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improve the detection limit, even to ppm level.

12. Upward (forward) reflection module

Transmission module

Diamond ATR

24
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Attachment introduction
The upward (forward) reflection module adopts the non-contact measurement mode, which
can realize the non-destructive reflection measurement.

Application market
This accessory is suitable for users to measure jewelry, emerald, bracelet, minerals and other
samples, with high reflection signal and non-destructive measurement.

Sampling principle

After the infrared light passes through the interferometer, it forms interference light. When
the interference light irradiates the sample surface, the infrared light will reflect on the sample
surface. Therefore, the infrared reflection signal interacts with the sample to obtain the
reflected infrared signal of the sample.

Sampling method

1. For small samples, such as diamonds and trinkets, a disc with a small aperture can be used
as a support, which can be placed flat on the support, so that the surface of the sample in
contact with infrared light is as flat as possible;

2. For large samples, the forward reflection module can be used for measurement, and the
forward reflection module can be placed in front of the large sample for measurement.

25
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13. Software installation

1. Window 10 operating system.
2. Open the software and run FTIRDasAnalyzer.exe software program for testing.

The next chapter will introduce in detail. Sy Roemrmalen

3. Tablet network settings:

Internet ¥MMARAE 4 (TCP/IPv4) B X
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1P #55H(1): 192.168. 1 .123 ‘
FRRBU): 255 .255.255 . 0 |
R (D): 192.168. 1 . 0 ‘

=8 DNS BEHIEHE)
@ ®FTEA DNS BEHMBHHE):
Ei% DNS BS3P). = \

&5 DNS BES(A): . ——a J

[Wp-5.L5E anas (W ERWV)...

4. After connection, the light in the lower right corner of the software turns green.
Green progress bar and test progress percentage will be displayed during
measurement.
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14. Introduction to main software interface

Click the "General setting" button a to enter the parameter setting and sample

measurement. This icon is often used,

i Fouren Toarmshonms s e S smangay Spuiers 307 - TR s prcscmeing o]

* File Operation Disply Window Data Baluation Hilp
THO0®EA

Ky T v %

I Daaull display Lppe Sone

# General setting and Measure process

The interface is divided into seven pages, which are "Measure”, "File Save", "Acquisition”,
"Hardware", "FFT parameters”, "Signal Check” and "MNetwork”, as shown in the following figure.

1. Measure page:

L General setting

Meazure File Save Acquisition Hardware FFT parameters Signal Check  Network
Load Paramelers
Sanple Information no Sasple Infd

File Prafix Spec
Parameters = : CH
r ¢ 4000-400cm-1

¢ 4Times/4Tinmes

A Aeq. sample spectrum Aeq. background spectrum

Notice: Any changes should be saved to file at the page Network, or it will not remember the changes at the next App start

B "load parameters” column: users can load the saved parameter file and use it directly.
B "Sample information”: enter the relevant information and description of the sample.

27
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B “File prefix”. enter the name of the sample. You can enter English, such as sample
2020. In order to distinguish the sample name from the test time automatically
generated by the systemn, it is recommended to add a connector "-" after the sample
name.

W “Parameters”:The basic information of the currently selected parameters is displayed
in the acquisition parameter box and cannot be changed. If you need to change it,
you can change it in the next settings pages.

B "Acg. sample spectrum” and "Acq. background spectrum”: when all parameters are
set, click " Acqg. background spectrum’” first, and the software will display the collection
progress bar; Then place the sample on the ATR crystal for example and click " Acq.
sample spectrum” button to scan the sample.

2. File Save:

£¥ General setting ¥ o

Meazure File Save  Acquisition Hardware FFT parameters  Signal Check Network

Background spectrun
Fath b /FTIRTemplata, debug oo
Filename |ref. spc Backup Load
Valid vime OU0009 Minutes

Sample spectrum

Path D:/FTIRTenplata/debug
Optian B4 48d number Start number 20 [ Add time Directory: [l ¥Vear [ Month [ Day
Filenane example D:'FTIRTenpData‘debug'prefixSpec 20 20720705T20]72:2

File saving option

Save chanpels [ Int A Spec b4l Tran < BG nt FIBG Spec
Expart txt file | Spec A Tran [ Az
] Deme information Separater: U, ) tab ® whitespace

Motice: Any changes should be saved to file at the page Network, or it will pot remember the changes at the next App start

B “Load parameters” column: users can load the saved parameter file and use it directly;

B "Backup " button: when all parameters are set, click this button to back up these
parameters, which can be loaded and used directly next time;

B "Background spectrum” column: you can set the starage path of the background
spectrum, name the background spectrum and set the effective time of the
background spectrum. The default is 999999 minutes. You can also back up the
background, and click the “"Backup” button to save as; "Path” can select different
folders of background files for storage, or load the existing background, and click the
"Load" button to load in.

B "Sample spectrum” column: "Path” you can select different folders of spectrum files for
storage; Check the storage "Option” to add a number to the file. When "Add time" is
checked, the measured time can be automatically formed after the file name, such as
20_202200705T201722 After the "Directory” grouping is checked, the folder can be
automatically established according to the year, month and day. This function is very
convenient for users who need to measure every day.

28
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“File saving option” column: the user can check the channel spectrum to be saved.
"Export txt file": depends on the" Acq. type "in the"” Acquisition” setting, and the
checked content is consistent with the acquisition type.

"Demao information”; when checked, the exported t«t file will contain the basic
information of the instrument, such as humidity.

“Separator”; the default is comma, and tab or whitespace is optional.

3. Acquisition

L3 General setting 3 w

Measure File Save Acquisition Hardware FFT parameters  Signal Check  Network

Measurement

Channel CHIY -
Acceasories  None v
Trigger Software Trigger -
Sample gain Gain lx w
BG gain Galn 1x =

Optical filter None o

Acquisition

Acq. type Absorption Spectrum * Post processing Abscrption—>KM = [ Debug mode
For sample spee |4 Times ~

For BG spec 1 Times ~

[ Cont inuous for |4 groups tAttention:Group export te txt can be combined to 10group)

[JFull autematic time gap |2 gecands

Notice: Any changes should be saved to file at the page Network, or it will not remember the changes at the next App start

"Measurement” column: mainly displays parameter files and addresses under different
channels. The default channel parameter is; CHO; "Accessories”, select none; Software
trigger; Gain 1X is selected for sample gain and background gain. None filter;
"Acquisition settings” includes different type of spectrum "original interferogram”,

“interferogram”, "interferogram + spectrum”, "spectrum”, “transmission spectrum”,
"absorption spectrum”, "reflectance spectrum”, "diffuse reflectance spectrum”,
“Radiation calibration spectrum” and other options. Usually, “absorption spectrum” is
selected, and the peak is upward; At this time, if you want to export txt files,
remember to check "abs" in "File saving option”™.

"Debug mode”: when checked, the spectrum of each frame is displayed in the
acquisition process. When not checked, only the last synthesized spectrum is
displayed;

"Far sample spec” and "For background spec” columns: display the acquisition time of
the current sample and background. You can choose how rmany times to repeat the
measurement, or set it to how many seconds to measure, Generally, the acquisition
time of sample and background is set to 16 or 32 times.

When “Continuous” is checked, the software will finish scanning after continuous
acquisition according to the number of groups set for continuous acquisition.

When "Full automatic” is checked, the software will collect data at intervals according
to the set time interval until the user ends the scanning manually.

29
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4, Hardware

£} General setting 7 o

Measure  File Save Acquisition Hardware  FFT parameters Signal Check  Network

Parameters

Rezalution deml -

Spead 5k =
Direction Bidir @ Pogitive O Negative

Peak offset |-3 [-2000, 20007

A/D channel @ Laft 2 Right F Optie switeh simoltaneously

Campenent s

IR socurce MIE Source i
Diaphragn Aperture Diaphragm 14 (6. O0mn} -
Beamaplitter HBr v
Detector DLATGS i

Notice: Any changes should be saved to file at the page Network, or it will not remember the changes at the next App start

Parameters;
"Resolution” column: the corresponding resolution can be selected from the drop-
down menu. Currently, the selectable resolutions are 2cm-1, 4cm-1, 8em-1, 16cm-1;
Usually choose 4cm-1.
"Speed”: the sampling speed of the interferometer, which can be 10K, 7.5K and 5K;
Usually choose 5K,
"Direction™ including bidirectional, positive and negative. At present, select the
"positive” sampling method.
"Peak offset": the parameters set befare shipment, and the peak position should be
corrected, and the user should not change it;
A/D channel: default transmission cavity detector.
Companents:
For MIR infrared spectrometer: selection of devices: MIR source(carbon silicon rod),
aperture, KBr beamsplitter, DLATGS detector

5. FFT parameters
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£ General setting ? ¥

Measure File Save Aequisitien Hardware FFT parameters  Signal Check  Network

FFT transforn

Apedization BlackmanHarris 4 =
Phase Resolution |32 B carl

Fhage Correction Power Spectrum B
Zarafilling 2x B
Wavenumber range {4000 - 400 co-1 + For example: 4000-400cm-1

Aute removal bl Diamand B €02

Katice: Any changes should be saved to file at the page Network, or it will not remember the changes at the next App start

B “"Apodization”: this function is used to eliminate negative peaks. There are multiple
functions to choose from, such as triangular functions, rectangular functions, etc.,
usually select BlackmanHarris4.

B "Phase Resolution™ select 32cm-1.

B "Phase Correction”; mainly used to calculate the phase of the spectrum, usually
select "Power Spectrum”,

B “Zerofilling™: the larger the zero factor, the more data points. For example, selecting
1x means filling in 2 times zero.

B "Wavenumber range”: enter the left and right boundaries of the spectrum, such as
4000-400cm-1.

B "Auto removal™ by default, diamond and CO2 are checked, and the software
automatically removes the interference peak of Diamond and CO2 when using ATR
accessory with diamond crystal.

6. Signal Check
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£} General setting 7 w0
Measure File Save Acquisition Hardware FFT parameters Signal Cheek  Network
O Int O Spec O Overlying Check

point count

0 200 400 ] 200 1. 000
i r f )
1,000+ - 1.000
B0 - B
L —
o3 =
=] =
R Loon ~
& -
i 2
= o
=
& 400+ e
4 z
200 - 200
o< -0
r T T |
0 200 L B L, D0

00 00
Wavenumber {co1)
Notice: Any changes should be zaved to file at the page Network, or it will mot remember the changes at the next App start

B Click the "Check" button, and after a while, the “interferogram” signal will appear
automatically. and user can check the “Spec” to show the spectrum, which is to check
whether the instrument is connected normally.

B "Overlying”: when checked, the new spectrum will be continuously supernmposed
on the previous spectrum in green colors.

7. Network
¥ General setting ? 4

Measure File Save Acquisition HRardware FFT parameters Signal Check Network
Instrument

Type Masterld

IP address [182. 168.1. 200

Port number BO88

ﬂl'.‘mct instrumant abisuomect

HSnve all paramaters to file

Motice: Any changes should be saved to file at the page Network. or it will not remember the changes at the next App start

B "|P address”: the IP address of infrared spectrometer is 192.168.1.200; Please refer
to the previous |P settings for the IP address of the computer;

B “Part number” defaults to 8088;

B "Connect instrument” and "Disconnect” connect and disconnect spectrometer
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buttons respectively; After clicking, a green / red display light will be displayed in
the lower right corner of the software, indicating that the computer and the infrared
spectrometer have been successfully connected / disconnected.

B "Save all parameters to file™: when all parameters are set and the connection is
normal, the user can click this button to save all the previously set parameters as the
default. In this way, even if the software is closed and then opened, the software will
automatically call in the saved parameter settings.

Fourier transform infrared spectroscopy system 2022

main software interface

% Fumminn Tomshvmm b anen) S bimsomgy Sstmens SGE BT o iy w o]

Fie Operation [ Window Dats Evalustion Hel Main manus
Quick icons

[y peree—— " x
Fumbar of ink, dain poinis
——— . . = - ux an . x
foecid nnw | spactra Files - - . . - - - . . R - = - =
" ]
= L
5 s
:1. - - T
x x
Spectra display window
'

a ' m T - = . —
Befault display trpe Nene wuvenumter ca |

information of instrument Y

Ao stopped @

1. The software can import the txt file from “File” menus and can load .spc files by
“Load Files” function.
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_* Fourier Transform Infrared Spectroscopy System 2022 - [FTIR data processing window]
J\ File Operation Display Window Data Evaluation Help

” Load File
SE ) Import txt File |8 X
<[] Save File ' 0 , 200
2 Export File i

2. When importing the corresponding txt file, select the format as "absorption
spectrum” or other format, and click OK.

A select 5., 7 o
import as:
Abs spec v

Cancel

3. Reading spectrum data position by selecting the function or double click the middle mouse
button on the spectrum, the position of the date point will show. If you want to cancel the
function, click the right buttan of your mouse once.
Display Window Data Evaluation Help
X_Unit b
Mouse Mode i )
Show Spectral Info

4. Information output window:

At the bottom of the main interface, there is an information output window, including
"acquisition information output”, "general information” and "instrument status”, where users
can see the changes of humidity and temperature of the instrument; Details of each
acquisition, etc.

infesmation oul put

Acg, infermation output  General information Instrument status
2020703709 15: zochet olosed
2022=-07=03T09: 15: 19 socket closed
2022-07-03T09:15:26 sochet ¢ «sed

'IJ"'-LFJ-'{J&'IU‘_-'! 15:47 socket closed

5. Other functions of mouse on software interface:

e Zoom in area: press and hold the left mouse button to drag. No matter which direction
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you drag, it is zoom in;

o Double click with the right mouse button: the size will be restored to 1:1 and you can
also exit the mouse reading function;

* Double click the middle mouse button: open the mouse reading function;

«  Remove the spectra file from display. Click the nght mouse button on the spectra file,

+ Middle mouse button spectrum movement: press and hold the middle mouse button to
drag;

»  Mouse scrolling: the mouse wheel can move the spectrum up and down, and pressing
and holding the Ctrl key to scroll the mouse can realize the left and right movement of
the spectrum.

6. Batch display function:
The software can batch display the spectra of the same spectrum channel of different files
without selecting one by one with the mouse. Method: open multiple files, as shown in
the figure. After checking "default display type”, the dialog box pops up. Users can select
the spectrum channel they want to view, as shown in the following figure. Select the
absorption spectral channel and click the "OK" button. All spectra will show the
Absarption format.

THOO®GA

A AL RN I
ORZHLA NOH IR 1

apie IBNERRITT

(L]
! KERel R

RERedy |

™
[Frrwes ey cm 1

ko2, nformetion eripet  Cesscal inforsstion  lnstresent stetus

AL, senoed @
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15. Quick Identification of spectra

Steps to setup identification method:

1. Open the function of “Setup Identification method" under "Quick Identification” in "Data
Evaluation" menus.

2. If a method has been established, directly open the "Load method"; If it is a new method,
click “Load reference spectrum”, select one or more spectra that will be used to establish a
quick identification method, and click "Open”. The spectra format is t=t file.

3. Sometimes, users collect multiple spectra of the same sample many times, or multiple
spectra of different manufacturers and batches of the same type of sample, which are very
similar. Then, if multiple similar spectra are selected as reference and the "Use Average
spectrum as reference” check box is checked, the average spectrum of these samples will be
used as the reference spectrum for quick comparison.

4. If multiple different standard spectra are selected and the " Use Average spectrum as
reference " check box is not checked, the tested sample spectrum will be compared with
each standard spectrogram one by one during guick comparison, and the correlation
coefficient will be displayed respectively, with the highest correlation coefficient ranking first.

5. Load reference spectrum: The software can load spectra with different spectra range,
different resolutions and different number of spectral data points. Click the "validity check”
button, and the software will automatically judge and inform the user, as shown in the
following figure. Users can input the spectra range and number of spectral data points, and
"narmalize” these spectra to the same condition for comparison. Click the "Reload reference
spectrum” button to return to the spectra range and number of spectral data points of the
ariginal spectrum.

_J‘T Error" N *

e Number of data of the Ref spec.
not equal
Whether to manually specify a
uniform spectrum range and
number of points?
Attention!, After manual setting,
the change of spectral data is

irreversible!
Cance

Press"OK", enter the spectra range and number of spectral data points you wanted.
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_ Please enter spectrum range and data p... 7 X

Wavenumber range: |4UU | —= 4000 | cm-1
Spectral data points: |9l]d |
| 0K | Cancel

6. Select range for comparison: After all standard spectra are showed in the window, user
can select range for comparison. Press and held Alt key and the left / right mouse button
respectively to determine the left / right range. At this time, the spectral curve at the bottom
will show the selected different color areas. Press and hold Alt and the right mouse button
to delete the selected range (different color areas) and select the range again. At the same
time, users can select multiple ranges, and there are selected ranges showed at the
“Wavenumber range" area, as shown in the following figure.

[Favenumbar raege: 1788, 4521 (3676, 20 |
Tips:
1

Alt+ left meuse button:left border, Alt+ right scuse buttom:right border; Alt+ right sowss click on an sxisted area:delote

intanaity

Spectral

7. Select "no processing” in “pretreatment method” or process the spectrum with “first-
order derivative” and "second-order derivative™; Select the smoothing method of different
points in "smoaoth points”; Enter an appropriate threshold in “Threshold value”, such as 95%;
If there is interference peak of diamond, you can check " Diamond region excluded”. If there
is interference peak of COZ2, you can check "CO2 region excluded . or you can check both.
Prtretust. ethod s deivative S oints 5 * o ogion nclded 002 reicnexlud Tl vl 5.0 }

Yo pracessing
{first-order derivative

8. Finally, after adding "Note" to the method, click "Save method" at the top to complete
the establishment of a quick comparison method.

Identification Analysis

1. Open the function of "Identification Analysis” under "Quick |dentification” in "Data
Evaluation” menus,
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A idenbfication snahysh. o S

2 Load method | T Guick comparison [] Subtraction comparison mode 30| ltem nhu as an image E Generate a report

Sample file: Nethod file:D: test TIC-2], Insagen Crention time:20X1-08-03 21:24:08

Pretreatmant ! second-order derivative Ssooth poimts:® Thrashald: 95 0% Exeluded 002 diamoed Spectral
range: (BO1. 0, 1807. 0}

it :Drugs

[ Msplay pretreatment spectrus [ Hiddem comparison aren [] Hidden marier Tips Alt+ LeftAdd Marker, Alt+ RightRemove the marker
Single comparison  Stack Comparisom
1.am

Sample apeetrum
intensity
-EEEE

0 e oo ] L] 1,000
Wavenssber ca|

Reference
speetrum
intensity

SE—— ——ee |

¢ ) 1 I ), #l |

. il 1

I S R L | Y R Y
ol 2 50 T’ T~
Wavenumber cm- |

SeqMo  The correlation coefficient  Spectrum file

2. Click the "Load test spectrum” button and select a spectrum for comparison.

3. Click the "Load method" button to load the established method. The software will
remember this method, and the next time you open this function, you don't need to
load the method again.

4. Finally, click the "Quick comparison” button, and the software will automatically compare
the correlation coefficient of the spectrum, and the correlation coefficient of the spectrum

and the name of the compound will be displayed at the bottom.

The features of the quick identification software is that different peak positions can be

added for comparison, which makes the comparison more intuitive.

If you want to show the pretreatment spectrum, click "Display pretreatment

spectrum” to show.

o |f you want to hide the comparison area, click "Hidden comparison area” to
eliminate the comparison area.

o |f you want to hide the mark, click "Hidden marker” to eliminate the peak position.

e« |f the correlation coefficient of guick comparison is higher than the threshold, the

results will be displayed on a white background, indicating that the compound is
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very similar; If the correlation coefficient is lower than the threshold, the results will
be displayed on a gray background, indicating that the results of the compound

are not necessarily similar and need to be noted.
¢ The results of quick comparison can be compared separately or stacked, as shown
in the following figure.

2 el st afalyns

.?-'.uﬁm [ Quick comparison []Subtraction compariscn seds 30 [lem Bsave as an isnge [B) conerata s rupart

-

- o ®

[ Display pretreatment spectrusm = Hidden comparisom area [ Hidden marker Tip: Alt+ Lefthdd Marker. Alv+ RightRemove the marker

Single comparison  Stack Comparison
& wZample

|
F' | I| Il'U“l, ,"_\ﬁ-i |‘|ﬂ"‘.,_,4||I"'»._.!L'IlJl L"L-‘lll‘l'.__." 3

Sample spectrum
intemsity
=
i
]

gl S e e _.L_________.IU'-;U
4000 3, Ho 500 250 2000 1. 500 Lo
Wavessmbor co- |
wl
T |
R || p|,| ) M
2550 oy ‘u Fafl oo A U,

oy

10w 350 200 2300 2 130 L0
Navesnmbor cm-1
SegMo  The correlation coefficient Spectrurn file d
1 =4} 100.00% 2.3- TP MM R ot
2 DOz 354 2-Ti-2- T
3 03 R26% LRt -

P eatif st aralyes - o £

.."-’.l.num [ Quick comparison [ Subtraction compariscn seda 30 [lem Bsave as an taspe [B) conarata s rapart

~
|

[ Display pretreatment spectrum 2 Hidden comparisom area [ Hidden marker Tip: Alt+ LeftAdd Marker, Alv+ RightHemove the marker

s ot

=]

"Sample
L5
[
=
; |
|J ' I
(¥ | ﬁ J ‘
fan S, |
" bt il Tt e N 1386, 3664 . -D.nn'_wo
4,000 3,5 000 2500 ™ 1.5nu 1,000
Wavenusber cm-1
SegMo  The correlation coefficient Spectrumn file
1 1 100.00% 2.3- TP WM R ta
2 D2 354T% 2P -2- T
i3 1R226% EZ Rt
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5. Users can click the "save as an image” button to directly save the comparison results as

image files for convenient storage or printing.

6. Or click the "generate a report” button to directly output the comparison results to the
report format and print them as PDF documents for storage and printing. First you should

install the PDF reader software and then use the function.

M Generate mepants - Quick Com@arnison repors - o W

| Leading the report tesplate | Save the repart

Informatian: D:/test{Teamplate for quick comparison—En. du-cxl

Parameter Settings [The report pre | Report Editing Instructions

Intelligent Prompt Group Number: ® 1 02 03 04 05 06 loading| | Reset prompt order| [Set display order
Mame content

You can preview the report in real time, and save the report.
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A Gerrate vepor - Db Comparion sepats - o

Loading the report Témplate Same the DepOrt
Information: ;. test/ Template for quick comparisomgn, docx
Parnmetor Settings The réportl previes  Roport Editing Instrections

Results of quick compansan

Sample file o B i B | Sample Path D:AINSA = ST H IR B /A8 T B M orest lib
ik

Method file All-20220303- | Method Path DINSA = @ATSH BRI A RS- H AR
2k2)insagem SRR P A AR

Pretreatment second-order Smooth Points 5
derivative

Excluded CO2 Yes Excluded Diamaond Yes Aerage | Mo

Spectral range (605.0,1886.0) Threshold TO%

Mote 20220303 Creation time 2022-03-03 18:02:39

Sample

é s: g i =Sample
% §f 1 __ _/"-.'L,__J\/“‘\.___,l W J‘.‘d U%

4, 0003, 500 3, 000 2, 500 2, 000 1, 500 1, 000
Wavenumber cm-1

spectrum

Sample
pectru

16 Analysis of mixed drugs

1. It is the same as the analysis steps of single component. First, load the spectrum and
method. Check the “Subtraction comparison mode” check box, and the following number can
be selected as 2, indicating that the mixed drug is composed of 2 components. Then click the
"Quick comparison” button to get the following figure.
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Y re— [l

r-\].ﬂﬂ [ !lhil:'k mim'j&lb‘tn:tinn compar ison mode |2 Ituhﬁu as an image Generate a repart

-

[ DPisplay pretreatment spectrum (4 Hidden comparison area [ Hidden marker Tips Alt+ Lefuhdd Marker, Alts RightResove the marker
Single compariscs  Stack Comparison Subtractive comparison

[l piaplay synthetic spectra

" A =Sample specira
- i N\ SRR AR AN ORR)
b Y. \
: AN
L ;
e . y ___ — .
4,000 1,500 800
b1 f #Residual
i, 08 l I'i
F0.08 N ,‘| | ML
Ea.04 M N | lI |I' 1
B S i N | Wil
Ll — — _wsazobe [ chdoggir TS .
1.000 4m 1,000 2,500 000 150
Wavenusher ca-l
SegMeo  The comelation coeffcient Spectrum file Subtractive wsed  Subiractive display = correlation « reduction r ctive accoun
11 75.27% 07 AL RS AL (RS ) et [ O 0.00% 1.00 0.0%
2002 B3a5% FNFFELRL W b | 0.00% 1.00 0.0%

2. The software first determines that the mixture contains "heroin hydrochloride”. The user
can click the “Subtractive use” check box in the line of heroin hydrochloride, subtract this
spectrum from the mixture spectrum. as shown in the following figure.

S denbincation analys

T Load method uﬂuiat comparisen B Subtraction comparison mode 2

2 [ 1ten [@5ave as an inage [ Generate a report

= o x

O DMsplay pretreatmsnt spectros ) Hidden comparisen area [ Hiddes marker Tipe Alve LeftAdd Marker. Alt+ RightResove the marker
Simgle comparison  Stack Comparison Subiraciive comparison
CIDieplay syntheiic specirs

[

i A A wSaEple spectra
gz Al BRI AL
B JO
=4 |
§2 a1
- a
i X1

A

g
5
g

.;1'] L I
o J'I -..-f'-'.“'-_-J"‘:'-:'hp./J '1'&]%&}:14&""

P
a

{ o =Residual
3o ] !
| r
i s / .t"lu | 1 i
i T ] ) A 4 'V, __.-'1\."'. = -ll-.“
4. 00 3,500 1000 500 2, 0 1,50 1, 0
¥Wavenumber om-1
Segio  The correlation coefficent Spectrum file Subtractive used Subtractive display = correlation o reduction r clive accoun
1641 75.22% EE R W R ) e =] 75.22% 03a 100.0%
212 63.25% FREF AR 0.00 0.0%

3. It can be seen that after the subtraction, the software will automatically make a second
comparison and get a new correlation coefficient of the second component. In the figure
above, the correlation coefficient of methamphetamine hydrochloride has changed from
63.25% to 99.94%, indicating that the second component in the mixture is indeed
methamphetamine hydrochloride.

4. The user can continue to subtract, check the "Subtractive use" check box in the second line,
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and get the picture below. "Subtraction ratio” refers to the proportion of two pure component
spectra in the mixed spectrum, which is different from the actual quantitative relationship.

B it

[ e o] o i ek compacin St comparie e 2 T [~ S nn----u_-:
==w — - A e |l P\ e ns
ximm ,L_J__d— /_“ — wﬁJ"\ = J\ M,WIL
it i W“ W“WWP A iy

B I-M-vlh-rq'l h
SeqMo The comelation coeficient Spectnam file
181 TEEI%

1002 63w

Subtractive used  Subtractive dapley  Subtracties coatfcant Subtractive ratin Subsesctive sccounted for
LB L TR =

D40 A0 0%
PR )t - L L e

As you can see, the resulting residual spectrum is very small, indicating that the mixture

is made up of these two drugs. The user can display a comparison of the synthetic and
actual spectra.
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17. Quantitative Analysis

Steps for setup Lambert Beer Quant method

1.0pen the function of " Setup Lambert Beer Quant method " under "Quantification” in
"Data Evaluation” menus.

s Setup Lambert Beer Cusant Method - o ®
| 7 Load method mSaw method ='|Load spectra Ehl:ulatiun and Reporting
Calculation method: Zero base area ~ Fitting method: Linear fitting ~ Components Unit Range le+0B| = le+07) co-1
Note:
1. o0
500
6000
]
200
L T T
L} 200 400 600 ) L.

2. If a method has been established, click’Load method" directly. If it is a new method, click
"Load spectra”, select the multiple infrared spectra to be used, then click "Open”.
3. Enter the name of the component in "Components”; Enter the concentration unit of the
component in the Unit column. In the range, the left and right boundaries of the
quantitative spectrum peak are input respectively. At this time, the bottom spectral curve
will show the selected region and indicate different colors.

4. Select "End base Area” in "Calculation method”; In Fitting method, select Linear fitting.
The fitting method can also choose "Quadratic fitting” and "cubic fitting”.

MNote;

"Zero base area” means the integral area based on O,

"End base area” refers to the integral area based on the left and right ends;

"Zero base peak” refers to the peak height value based on 0;

“End base peak” means the peak height value based on the left and right ends;

Calculation method: |Zero base area > | Fitting method: Linear fitting e

i Zero base area

Note: End base area
Zero base peak
End base peak

5. In the "content” column of the middle table, enter the true values of different
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concentrations of the components.
& Setugp Lambert Beer Cuant Kethod

2 'Load method

Note: (%

D Path File name

e 5.
11 DoltestITRERE oo e 2021062371423, °

22 DytestimmEe

S%new-2021062371219... 45

33 4

— 4
DuftestAREEIE oo e, 3021062371145...

. 1.
44 DtesthmBEES oo o s021062371928.. 35

e 1.
55 DitestAAEIS oo o 5021062371045, ¢

asave methad
Caleulation method: End base area ~ Fitting method: Linear fitting

Quant

@ Load spectra

4347

4347

4347

4347

4347

o k-

chalculatlm and Reporting

= Components SBS | Unit (%

Number of data

| Range {985
Range
3998 5-650.0 cm-1
3998.5-650.0 cm-1
3998.5-650.0 cm-1
3998.5-650.0 cm-1

3998.5-650.0 cm-1

| - o0

| em1

.34
0254 l
-P‘u
£ 0.2 ”
-}
5 |
20154 H
=]
E |
"
LA
= LEW/JU bl‘
0 ‘/)
— _— e, —,———— .
3, 500 3, 000 2, 5oo 2,000 1, 5og 1,000
Wavenumber cm-1

6. Click "Save method", name the quantitative method, and "save” the result. At this time,
“Calculation and Reporting” changes from gray to black. Click the button to view the result.

A Simple quantitative result assessment 4 4

True value vs fitting value

54 —
Ha.5 e
= —
2 o
e -
pr o
=357 e
gl
3 35 H 45 5
True value

Method file:D:/test/dnAEfl2E/5853-5%. insasqm
Correlation factor:0, 99643
Calibration equation:Y¥=20.631X-0. 751

| Disave as an Excel file

F Copy to memory B)cenerate a report

True value vs fitting value ~ |

SeqNo File name True value Fitting value Difference Int. value  °
11 5.0%new-20210623T142301Atxt 5 5.01883 0.0188302 0.279654
22 4.5%new-20210623T121954A.txt 4.5 4.50152 0.00151693  0.254579
i3 4.0%new-20210623T1145244 tet 4 398462 -0.0153834 0.229524
4.4 3.5%new-20210623T112823A et 3.5 3.43307 -0.0669318 0.20279
|55 3.0%new-20210623T104609A. txt 3 3.06197 0.061968 0.184802 v
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7. In the interface of "Simple quantitative result assessment”, the working curve is displayed
at the top; The correlation factor and calibration method of the curve are shown in the
middle. Below are detailed data results. Users can click the drop-down menu to display
different evaluation results and curves: true value vs fitting value; True value vs error,
Integral vs true value,

8. Click "Save as an Excel file" to save the result; or click "Generate a report” to print a
detailed report. First you should install the PDF reader software and then use the function.

L P —— -]
[ ioadisg tae copors teaplate ] P —
Infarmstion: [0; /1es{ Temginne £ ard Curve-Bn, focx |
Farometer Setnings [The ceport soevier | Meporc Bditing Lastmwerions

Repart for Quantification Standard Curve

Mame aof Lab: [} Mool report: (-}
| Origin of sample I = |
Marme of company Mo, of sample
| Purpase | | Marne of |
sampie
Saiphe deseriplion Diate of
| testing
| Test Standard GBT | Emvironment | Temperature("C)
| | Hurrsdiy (%)
| Type of squgment | FTIR
Testing mem Standard curve
| Data record I Content (%) | Area
| 5 0279654
45 0.254579
4 0228524
3.5 020279
a 0.184802
Standard Curve
True value vs
fittine value o

Quantitative analysis

1. Open the function of " Quant Analysis” under "Quantification” in “Data Evaluation”
Menus.

A Cpaanttative anahak o ®
|5" Load the sperinm to be malssed] [ Avernee mectra 7 Losd method | TQuantitative caleulation - Conr to mesory O Save to Excel file [BGenerate a report
Spectrm file | Smctral curve  Standurd eurve
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2. Click "Load the spectrum to be analyzed" button and select one or more spectra for
analysis. If more than 2 spectra are selected, the button of "Average spectra” will be
displayed. Click the button and the software will average these spectra before quantitative
analysis. This function is suitable for testing the same sample for several times to predict the
results.

3. click "Load method" button, load the established method, you can select one or more
methods, quantitative analysis at the same time.

4. Finally, click the "Quantitative calculation” button, and the software will automatically
calculate the quantitative result,

LY ——

% Load the spertrum to be malyoed O averam spectra = Load method Aopr to mmory [@iave to Excel file| Eltenerate o reprt

Spectra fll¢  Spectral corwe  Standard curve i Path File name Compaonents Uinit
] e Fie 11 OrftestAiiiEtE SHLE-9% insasgm 1.9 %

N LRI A (e, S REST 1452 1

27 O N | [Mnew- S0 BT N1 | DAS06A fn

0 Path File name Maodel file Components Chuant Unit integral
11 DestARBEEE 4. 0%new- 202 10623T 1145244 trt S853-5% insasqm 585 EL % D.229524
223 DifestATREE 3. 0new- 202 10623 T104E05A,. bt SH53-5%.insasqm 585 206197 % 0.184802

Af the same time, the user can also view the spectral curve of the file and the standard
curve page used, very intuitive.

e o B

[ Load the spectrum to be asalyned] [ Averaps mectra = Losd methed [ Quantitative caleulstion Hcopr to nesory BSave to Bxcel file [BlGenerate n report
Spectra file  Spectral curve  Standard curve o Path File name Components Wnit
11 Dtest/iBERS SBS-5% rmasgm 85 %

[}

o0 U "vﬂ-._\_‘_ : J.,"L I‘
o & e —___
(-1 Wi Lae  nEm e Lo
Bavormmber cm |
{1+ Path File rarne Kadel file Componaris Quant Uni integral
11 CeftesyiEldis 4.0%new- 202 1052371 145244, trt SH53-5%.insasqm 585 198462 % 0229524
22 DrftesyiElds 1.0%new- 2021062 3T 1046094, tet SHS3-5% insasqm SBS. 106157 % 0184802

Display of standard curve:
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* Cheant N e smesbyrn

l-- Load she specinm to be maL\'MI | Average specira < Load method [ Guantitative caloulation| @ Copr to weory @ESave to Evcel File L'nmﬂ" a report

Spectra file Spectral curve | St d eurve [[¥] Path File name Componerts  Unit
mlegral v= Lrue valis 11 DorestAlREE SHS3-5% insasqm SES %

wi .
i
g4 -
- |

-

1 ®
R " % ek
integral
Metbod £ile:0: test/ il M/SHE-5% insnme =
Corralat o feot LR
Pl Bl Looms_oss o s WS RN TR =
Components Qusnt Uinit

Path File name

22 Dyvest/0REEE 3. 0%new 202106237 1045004 tat SB53-5% masgm SBS 306197 % 0.184802

5. Users can directly click "Save to Excel file” or "Copy to memory™. If you need to print
a report, you can click the "Generate a report” button to print a detailed report for easy
archiving and viewing.

* Gt e - ST s rRpar ]
Loadimg the repart teaplate Save the report
Information; B:/tast/Tamplsts for Quant ARalvsty=Sn.fcs
Parameter Set o repoct proview  Weport Edltise Instructiens
Sampla descrgtion Date of B
testing
Test Standard | Gaer Enviranment | Tamperatura("C)
Humidity (%)
| Type of equipment | FR
Testing item | Quantification analysis result
Diata record | Content %) Area
398482 | 0228524

Quant Analysis Curve

Integral wvs true

0.20.220.240.260.28 0. 3
integral

| Function: ¥=20630T%+-0.750638 Corralation Cosfficient. 095643
Method Nama: Diftest/ S5 itk SBS3-5W.insasgm

49



ATPES00PLUS

18. Integral calculation

Setup Integration Method

1. Open the function of " Setup Integration Method” under "Quantification” in "Data
Evaluation” menus.
* St wp an imiegral method

[ Lond_sethod) [j5ave sethod ' Load spectrs Compound nese:

@ add avens Label: [x Raras: ool Integral method: [ffeZera base area
4 Tero base area

A End base ares

Nate:

Zero base paak

4L single freq. zero base peak
1 gle freq. end base peak
A single

i, Double bottom end base area

froq. horizontal eed ba

i - - - T - - - . - - = T - - - . - - - |
o 00 400 &0 800 L 003

Tips tefarmation

2. If the integral method has been established, click “Load method” button directly; If itis a
new method, click "Load spectra”, select the infrared spectrum to be integrated, and click
"Open”.

3. Enter the name of the compound in "Compound Name”. Fill the labels for the different
components in the label column. In the range, the left and right boundaries of the integral
spectrum peak are input respectively.

4. Select the appropriate integration method in the integral method. Specific instructions are
as follows:

e "Zero base area” means the integral area based on 0;

* "End base area” refers to the integral area based on the left and right ends;

* "Zero base peak” refers to the peak height value based on 0;

» "End base peak” means the peak height value based on the left and right ends;

* "Single freq. zero base peak” refers to the peak height value based on O at a
specified frequency;

* "Single freq. end base peak” refers to the peak height value based on the left and
right ends at a specified frequency;

* "Single freq. horizontal end base area” refers to refers to the calculation of peak area
under two given freguency ranges, but the baseline is the horizontal line
corresponding to a certain frequency;

* "Double bottom end base area” refers to refers to the calculation of peak area under
two given frequency ranges, but the two ends of the baseline depend on the valley
bottom of two optional spectra ranges.
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5. Click the "Add Areas" button, and different colored areas will be displayed in the spectrum

below to represent different components.
6. Finally click "Save method” to save the integral method.

et i an integLal method

[ Load mothod] [@save methed & Load specira Compound name: 011
QAleul Label: X

Notw; B EHT 08332000

Lot & Rnnge:

[ =] Pt Fie name Auiber of das

17 EANRARELYLHHE IR CANSAT S D RUE 20 0ZIa0TTI G055 1 b 7808

. method

Mowawenumber  Low range upper  Leow regne lower  Range upper Range lower

dingie e

2 RERETIN 4 borgontal end 3595 es 500
Base anex
3 mEEE . Toubl Bonom 1950 1T i #1850

H
1

i

Tips lafarsat ion

Integral quantitative calculation

r- = e — =T
" n e
— |
- { | |
[ {1
| | Il
: [ bl
] . |
edim, y S — .~-\ o
. - -

a1 Integral method: Jdsingle freq, horizental end base area =

range
800024000 5m-1

Right range upper Right ramge lower

1. Open the function of " Integration Analysis” under "Quantification” in "Data Evaluation”

menus.

M Integration analysis

O x

' Load Spectra| = Load method [F Quantitative calculation “¥Copy to memory [BESave to Excel file

Spectral file Speciral curve Method 1ist

D Path File
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2. Click "Load Spectra” button and select one or more spectra for analysis.

3. Click the button of "Load meth

od" to load the established integral method, select one or

more integral methads, and perform integral quantification analysis at the same time.
4. Finally, click the "Quantitative calculation” button, and the software will automatically
calculate the integral quantitative result corresponding to each spectrum.

5. Users can directly click “Save to Excel file" or "Copy to memory" to save the results.

% Integration anahysis

%|Load Spectra 3"Load method

Spectral file Spectral curve

i Path

Path
11

Fild
11 DuINSAT TSI T NS A/ R =

File
DINSAF=RRY.. =E2EEHEN... ERE..

x

o

@Quantiutiw t:nll:ulatiunl A Copy to memory mSnw to Excel file

Method list

File | snqucain] Avenld | Acea] | Acead |

Rl 340, 220.. 180..
Do/ TNSAF= 50/ ET 200 SR NS AV R .. HE Py g iy

[x] Path

1

2 d

base area:3400. 3 base area:220( o base area:l BC.
34,6695 B7.8396 252.827

Maodel file

At the same time, users can view the imported infrared spectrum, as shawn in the following

figure.

/4 Integration analysis

m} X

L‘_é\:Lua.d Spectra _.*:'._ Load method @Qﬂmtitative cal:ulation] ¥ Copy to memory ﬂSa.\rE to Excel file

Spectral file Spectral curve

Method list

fLI' 18] Path Fille 1
s & 2
B ‘ ‘ 11 DANSAERATSH R ARIER/NSAMR @
@]
| |
,731.5— | |
© | |
2 1 | 1 | I
; J I \
0.5 ! \‘v | I- “‘JI
“J‘LN""‘ i ¥
"3,500 3,000 2,500 2,000 1.500 1,000 500
Wavenumber cm-1 £ >
[0} Path File Maodel file ase area:340(0 base area:22( » base area:18
1 Dy/INSAFERR... M4, . ITEme..  34.6695 87.8396 252827
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19. Calculation of average transmittance

Set up an integral method

First, the integral method of average transmittance is established. The integral method under
different wavebands can be established according to the description of previous chapter -
Integral Calculation.

f St up an integral method

[T Losd method nhu method (3 Load spectra Compound neme: S0

@add aveas Label: X Range: el Integral method; JhZero base ares v
Nove: 2 FDem
[} Path Fila nams number of dats g
11 DINSAT AT REL NS RN Toa 103E8 4455.5-50010 em-1
Labwl . rethad N owweenumber Lo range upper  Lew ragne laeer Range uppar Fange lower  Faght range upper Right rasge lcwar
1 2.5 Bum 4 T base area 4000 3333
2 4-5um 4 Zerc base area 2500 2000
B - S
e
S *
3 \
= R %, ey
2 L S
B
00 1.0 3, e

Tips {afommstion

Calculate the average transmittance

1. Open the function of "Average Transmittance " under "Quantification” in “Data Evaluation”
menus.

2. Click the button "Load spectra” and the button“Load method”, then click "Quantitative
calculation”, the software can automatically calculate the average transmittance.

P e g g Lan . - 0 *

@ |Lead speetva | O Lo mthed X-dxis: O Veverumber fen-1) & Wavelagin lumh O Wave Length (sa) Eﬂu‘.llﬂlur culeulation| Meepy o msory @Seve 10 Bucel file

Spectral [ile  Spectral cusve
® o oo - ran - ot aewat
N1 OASASGLAL L I e
N1 CNGASEATHIVN L5 et M ) Lo e RS B fero S
i Path File Wcscled il Avevage transmittance ()2, 500-3.000um Average transmitiance [%)E4000-5.000um
11 DeAMNSAFRATHRE/ W WA T 2.5 Juminsaimbd 51914

BI455E
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3. The coordinates of the X axis can be replaced by the wavelength, and the spectrum can be

viewed in the "Spectral curve” column. Users can directly click "Save to Excel file” or "Copy to
memaory” to save the results.

W B R K

- o =
&' Load mpectra = Load methed ¥-hnis: O Favesimber ica-i) | B unstitative calcalation| Mooy to memsry DiSave to Rarel file

Spectral Tile Method L1t
"

[ Pat L]
A

comzcard Arwal) Al
= 11 DONAPRASNIS 35 ek S0 BRI e SRS ORI B
=1,
£
'—Eﬂ
u
_'E_N

I\' — ~ — — = p—

B L) L E
Wawe | ength (o)

[+ Path Filie Madal file

Average anEMITtance ()2 500-3.000um

DRANSAP BATH RIS TR 1 ) T 2.5 Jum ksl 51.914

Aarage ransmItance (%04 000.5.000um
934338
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20. Spectra Subtraction

1. Open the function of " Spectra Subtraction” under "Quick Identification” in "Data
Evaluation” menus. Click the "Load the subtracted spectrum” button. This is the mixture
spectrum, as shown red color in the box below. Click the "Load the subtraction spectrum”
button. This is the spectrum of a pure compound, as shown in green in the box below .If
checked, the spectrum is to be subtracted. The box below shows the result of the 1-fold
subtraction. Users can also select a variety of spectra for subtraction, which can be selected
separately.

] -

Ilenl the sbirncto spmeirmlf: T5SA3ET, 2001000 M AR, A L -0 8 P40, L dutomantie_ademtive ratie [ Disslar sroiteiic ssstrm
CArrenil subaclion sperirm (B 1SS0 00 VMU Gk M Y R M R Lo Jal Cooa O oeoeor Do o0l

Subtrictlon savesomber ruge Full racge CWidéen ares mrker Dlsploy marked aress oaly T Display resicil sdwtioly (0.2 - 8.2 | Sex display raage
e | shebivacted spaciza
= Times - M
Eua
] i
e )
2 * |
Eus -'.'I f !
{ 1
I.“ " W Ill' ’]u-
PV PUY S WSt ] s b
e P ) A Y W Sl el A
A b kY- L0 a4 I8 1, e e
Tavoaumber cu)
ol AN rreidual
. ] fThe Ters ling
an Foo- | ™ 1
4 i . i 1y il
— < y e ———— e L I = o | Y
TS AT L ™
Eam i ' i L
H | o A ]
g i W N
il
- J If
I |
0.
L'ﬂl : : : : 2.;.@ i : lom : : ‘.;W : J‘W - : : : I.;JI - : : Lxe ) . M

Losd the st ract s epecinm e o g ek e L hented

Delote the sbiraction spectnm
Save Uhe pesidin] sgectrim

2. Users can first click the "Automatic adaptive ratio” button in the upper right to roughly
subtract, and the effect is shown in the picture below,

P Species sehiraction - o x
Load the subtracted spectrem ;/ TSATH 2020801/ 00 U PR 0 i (6 A AN -0 06 0 66040, txt Display synibetic speclrm
Current sshiraction spectrum B:'INSANCE 2020 BUA 00 kMU 90 5 R MR EL. 1ne 0T w0000 ol Crauol 0000 O 00001
Sublraction wavenisber range Full range [ |Hidden area savker Display sarked areas oaly | Display restdoal adeptively 0.2 - 0.2 | Set display rasge
L | sSubtracted spectra
= Eaa i *Times -t BMRLE
[l b
“gau.z . [N |'11 L
2 f \ o
5 et - AR AN
e — WA T GRS PN LY N
4. 000 330 Lom 1,50 . oo 1.5 Lo o
Vavenusber cm1
ol y eresidual X
- oero limer
= =7 T
- o |— - o — —— e - '
E V
005 W F
1000 3w 1, 000 E o L el

Load the subtractios spactrum

Delets the subtrsction specimm 101
Save the residml specirem

[l Owiginal spectra = Ratics spectia
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3. In the manual selection multiplier box, the user can finely adjust the multiplier of the
subtraction. The minimum 0.0001 fold can be selected for subtle subtraction. At the same
time, observe whether the red residual spectrum in the box has no negative peak, and the
blue line indicates the reference of zero reference line.

1\ Speciia wibiraion

- O x
1/INSANERE /200 R U 1Y, N A TP B I B 60-40. trt| Autemmtie adaptive ratio (] Display synthetic spectrum

Corrent subtraction spectrum D' INSAMKFF 20208 A 00 LR MR B R IM AL ML, tat I-_f:li. 1,0 00,0 0,00 O 000 O 0,000y |
Swhtraction ssvermmber ranpe Full range [JHidden ares marher Display marked aress only [(]Displar residunl sdaptively -0.2 |- 0.2

&t display range
o3 I _L- wSabtracted ApRETEL
g one | " = Times - AF B R ik
- Al | |
T §ols s FANE 3 Iy }.
2 Y NS | .
EZur = I .'I,."l\k F Nd \\f T A
(3] — ) ) \_I'L\_ N -,-:-';J_, L ™y
40 kN A 000 B 2 (0 IN- 1, 00 Lol
Navenumber cul
04
A T wreaidual
—'1112 [Nl oTha zare line
Sete FAAYY \ il
Zaw | W, |'\.L |‘ |
Y # o S LY I
—— — b L “ J
.00 3600 3000 2500 2,000 ™ LB F
Navenusher co-1

o e e

Delete the sbiraction spectrum 1511 [l Original spectra I Ratio spectra 0.6006 WEELWE
Save the redidual spectyus

4. After the fine subtraction is completed, users can click the button of "Save the residual
spectrum” in the lower left to save the subtraction result for use.

5. User can choose some of the range to subtraction, Press Alt key and click the left / right
mouse button respectively to determine the left / right range. User can click "Display marked
area only"button to show the selected range, and can restore the whole range by double click
right mouse button. User can hide the range by check the "Hidden area marker"check box.

S Speciva wibteacion - o o
[Lowd the subsracted spectrum] :/1%SAYCH. SOUELPE KR UL BRI ALMESL- 1 06 S 60 40, cxi| Automatic adaptive ratio B Display srnthetic spectrem
Carrent subtraction spectrum Di'INSASERF | 20208 FF, 350 ML N\ S I AL, ext 0.6008 (5] 0 1.8 0,1 @ 0,80 O 0008 O 0, 0001

Subtraction wavemmber range Full range C]Bidden ases sarker Display sarked areas only [ Displey residual sdaptively [-0.2 |- (0.2 | Set display remge

L EE_EE:SE&'::&
‘U\J At

Speeteal
L||1.!=||l| Lt;
g hn

o3
P ,-“-.. = N
f-:' =Y A )
A !
S S .
- —

Iy ] A4.50 1, 000
bt it =cesidual
= 01 ! wThe zero line
Zow I\ 1073, 4265 ) g.0THIZ
Znm IJ J
a0 |
— - LY I
S S o M
R - — —_—
400 e 1w £ L0 o
Load the subtraction spectrm
Delete the subtraction specimem 111 MEEENEE

Zave the residual spectrum
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s Spwctra witmaction = =] x
lLoad the sshiracted spectrem ;. TSARR 202080 /0008 N !ﬁ-ﬁill 3k £ 5 -60-40, 111) Autosstic adaptive ratic = Display synibetic specirum
Curvest subtractios spectrum D:\INSARCH 202 i1 sl I8 |fo.6o06 [5] e Do @nllonm 7 0. 0001

Subtraction wavenusber range Full resge [ Hidden area marker () Bisplay residual sdaptively (0.2 |- [0.2 | Set diaplay range

L 500 1 L
Vavenumber cm 1

e w | s | s | ne | e |
Delete the sublraction specipm 151 [ Original spectra £ Raticy spectra D& AR R et

| Save the residunl spectram

User can set the display range of residual spectrum by clicking “Display residual adaptively”
button and enter the corresponding numbers, for example:-0.01 to 0.02.

s speciva wittuaction

#Sehtracted SpesTER
= =Times -l SR
Egoz lerge
iinu
LY

008
i
[T
i ool
= o s
g o
o
4000

Load tha subtractice spectrus
Belete the subtraction spectram 1 =1
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21. Kramers-Kronig transform (KK transform)

1.0pen the function of "KK transform " in "Data Evaluation” menus. Click the "Load Spec”
button. This function suit for the specular reflection spectrum at nearly normal incidence to
the sample surface, such as a 10 degree or 12 degree specular reflection measurement.

A Kramens-Kresig transform s ®

BCAII: Type: ® Refractive{Complex) O Abs ) Dielectric (Complex) ' Phase &:pnrt as txt file
Range (1 Use full range Manual range 1581 - |29 il
1. 000
=
=
=
2
2
=]
= AN
=
-
i om0
£
o
T T T T T
Ll eyl L= 1. 600
Wavenumber ool
1, oo
A0
E0D
400
200

]

0 20 w0 00 0 1. 000

2. Select the range of KK transfarmation. If "Use file range” is checked, the full range of the
spectrum is used. If not selected, you can manually enter the left boundary (high wavenumber)
and right boundary (low wave number). Or you can press Alt key and click the left / right
mouse button respectively to determine the left / right range. To remove the range, use Alt+

right mouse button to cancel,

5 Kramers-Krorig transform

¥ x
% Load spac f calc Trpe: ® Refractive(Complex) O Abs O Dislactric (Coaplex) O Phase [EExport as txt file
Range (1Use full range Masual range [1513 -3 .
0014
"
ooz
& nm
s
Sooa
=0 D06
1
o 0, 002500
£0.me -
e S T \_‘__w_'__
3, 500 3,000 L0 s -
Wavenumber cm1
1,000
00
o0
400
200
L]
) N o o L 1,600

3. Select "Type" for calculation. User can obtain the real and imaginary parts of refractive index,
real and imaginary parts of dielectric constant, absorption spectra and phase spectra in one
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transformation. The transformed spectra can be exported by clicking the "Export as txt file"
button.

M Kramers- Kienig transionms 7 H
| &Load spec | =[5 | Type: @ Refractive(Comples) O dbs O Dielsctric(Complex) O Phase [YExport as txt File
Rangs (] Use full range Manual rangs 1554 |- [a2e | em-1
o
=
Zaaz
£ 00
Eoom
=000
o0
Soone
_—
.50 300 7500 2,000 : : s
Wavenumber ool
L35 Bl aRefractive(®)
0.05
= Refractive(l
= L2 s 8 L
‘; -
-EI. 15 -o.mﬂ
AR 0
‘E 155
LG =
oz
1 T T T T T T T o
1,300 1,400 1,300 1. 50 1. 100 1,400 w0
Wavenumber cm-1
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