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Standard Operating Procedure

Bruker Alpha-R
Front Reflectance FTIR

1. Introduction

1.1. Purpose

To outline the procedure for the infrared (IR) analysis of a course-provided or course-produced sample
with the help of a Bruker Alpha-R Front Reflectance Fourier Transform InfraRed spectrometer (FTIR).

1.2. Scope

Applicable to undergraduate and graduate students enrolled in courses within the Department of
Physical and Environmental Sciences. This document may also be used as a template for research
users within the Department of Physical and Environmental Sciences.

1.3. Responsibility
1.3.1. TRACES Users
1.3.1.1.  All Users must obtain training with TRACES Staff prior to system operation. It is the
responsibility of the User to ensure they have a good understanding of the instrument and all
operation protocols.
1.3.1.2.  If additional training sessions are needed it is the responsibility of the User to schedule
these with TRACES Staff.
1.3.1.3.  User must ensure that FTIR is fully operational before commencing use of the instrument.
1.3.1.4. Instrument time must be booked by the User via the online booking system prior to system
operation.
1.3.2. TRACES Staff
1.3.2.1.  Itis the responsibility of TRACES Staff to provide introductory and, if required,
subsequent training to all users.

1.4. Accountability
Principal Investigator

1.5. Emergency Contacts
1. Emergency Fire/Police/Ambulance:911
2. UofT Police:416-978-2222
3. TRACES Lab Manager 416-7239

2. Safety

| IMPORTANT:
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= Most solvents are flammables

= Many samples and materials requiring analysis are toxic and dangerous
o Take the appropriate precautions

= Seek assistance from TRACES Staff if you have any concerns

3. Referenced Documents

3.1. Bruker OPUS Spectroscopy Software ver.7 ed.2011

3.2. Bruker Alpha User Manual ed.2 (p/n1005541)

3.3. Bruker Attenuated Total Reflectance (ATR) AN#79 (BOPT-4000352-01)

3.4. Bruker ALPHA-R: In situ and in lab applications

3.5. Fiber-Optic Fourier Transform Mid-Infrared Reflectance Spectroscopy: A Suitable Technique for in Situ
Studies of Mural Paintings, C. Miliani et al., Appl. Spec. 61, 293 (2007)

3.6. Vladimir Setnicka. (n.d.). FT-IR Reflection Techniques;
https://old.vscht.cz/anl/vibspec/FTIR%20Reflection%20Techniques.pdf

4. Chemicals & Supplies

4.1. Bruker Alpha-R Front Reflectance Module
4.2. Isopropanol or Ethanol
4.3. Kimwipes
4.4. Course-provided or Course-produced samples ONLY
4.4.1. Use of this instrument for purposes other than laid out by the course instructor will result
in severe penalties and academic offense.
4.5. For research purposes all users will abide by the rules and regulations governing set out by UofT
4.5.1. Use of this instrument for purposes other than laid out by rules and regulations set out by
UofT will result in permanent banning from the use of TRACES instrumentation

5. Personal Protective Equipment

5.1. Nitrile/Nylon Gloves
5.2. Laboratory Coat/Jacket
5.3. Safety Glasses

6. Safety and Electronic Equipment Concern
6.1. Chemical Safety
6.1.1. Read and become acquainted with the SDS of all the chemicals you will be using and/or
exposed to during the lab period -including the alcohols for cleaning.
6.1.2. Dispose of the chemical waste and chemicals-soaked paper in the designated containers.
6.2. Electronic Safety
6.2.1. Please refer to the manufacturer’s recommendations and warning label.
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7. Acquiring FTIR Spectra

7.1. Before Commencing work EZT::hon
e Ensure that the AlphaR Front Reflectance is attached
to the computer and that the OPUS for Front
Reflectance and IC Capture have been installed and
are located on the Desktop.

7.2. Before Commencing Analysis
7.2.1. OPUS AlphaR icon and AlphaR Data folder must also

be available on the Desktop. Front

Reflectance port with cap

7.3. Starting the Software (if not already done) Figure 1
7.3.1. Locate and start the Desktop icon ‘OPUS
AlphaR’ program with ‘Run as Administrator’ ‘ P)
(Figure2). = B 7
7.3.2. Username & Password (please ask TRACES fiitefig WM
Staff) etz
7.3.3. Select the OPUS Workstation (OWS) with the Open
AlphaR_VAM prefix. @ R
7.3.4. OPUS must load version with the IR, Search : ” Pltpw -
and Video packages (Figure3) — Unpinfom Star
7.3.5. Wait 5 minutes before work commencing. g
7.3.6. Allow the Alpha-R to run diagnostic test (5 f) B e
minutes). ﬁ 2 Pin to taskbar
@rigure Restore previous wenions
7.4. Setting up Alpha Front Reflectance FTIR Send'to
7.4.1. Analysis flow follows the ICONS from LEFT to Cut
RIGHT ‘|” }' it
- e -
o ) [0 e T off =
Properties
7.4.2. Click on the Video Measurement icon. M‘ Figure 2
7.4.3. Start Measurement without 3D (Figure4). iR ot ——
7.4.4. The green bar indicates the progress of the \\» ' m

measurement (sample and background). You
must wait. OPUS Login Figure3

UserlD:  AphaRl v
AlphaP OPERATOR

Paszsword 0000080888

Assigned workspaces: (| AlphaR_w_YaM1.oms 5
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Video assisted measurement

H Basic

B Advanced Display XY Stage Check Signal

Experiment: | Load alphaR_C31_w_VAM

Operator name:  AlphaR

Sample description:  20251216_blank2

Sample form:  Instrument type and / or accessory

Path: C:\Users\AlphaRefl\Desktop\AlphaR_Data\C31
File name: 20251216_blank2
Imaging device Alpha Front Module

Objective: Al PHA Reflection

Background Single Channel

Start Video Assisted Measurement

<T Start Measurement without 30 _)

[ Accept & Exit | Cancel

Help Figure4

7.4.5. In the Display Window, select the Advanced tab

7.4.5.1. Load (or create) an Alpha Front Reflectance XPM (if required)
7.4.5.2. Parameters that can be changed for Front Reflectance Mode:
7.4.5.21. Resolution: 4cm-1 (optimal)

74522, Background & Sample Scans: minimum of 32
7.4.523. Data: Reflectance

7.4.6. In the Display Window, select the Basic tab

7.4.6.1. Enter Sample Name once the buttons are no longer grayed out
7.4.6.2. Name Preference: YYYYMMDD_sample_details_##

7.5. Measure Background

7.5.1. To acquire a background scan, the Alpha Front Reflectance cap MUST BE in position.
Using the Video Measurement Window (Figure 6), click on the BG icon. BG
7.5.2. Remove cap to analyze sample

7.6. Setup Samples

7.6.1. Setup samples 10-20mm from camera (Figure5). Using the tripod and retort stands available in
the lab.

7.6.2. Using the Video Measurement Window (Figure 6). Ensure the image is sharp & focused on the
correct area.

7.6.3. Click on the camera icon and right click mouse (RCM) on the Saved Image window o
and save the image to the image folder (e.g., Desktop/AlphaR/Images)
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Front
Reflectance
B Path
7.7. Acquiring Sample Spectra eamra

7.7.1. Parameters have been set in the Advanced Measurement tab. 5
7.7.2. Using the Video Measurement Window (Figure 6) select Measurement icon to acquire

FTIR Reflectance spectra of your sample
7.7.3. The green bar indicates the progress of the measurement

7.8. FTIR Troubleshooting
7.8.1. Why do | have no spectra?
7.8.1.1.  Did you select the Measure Background button by mistake?

8. Evaluating FTIR Spectra
8.1. If the spectra is not visible, it may be out of range. Auto range the spectra @
8.2. If the sample requires Baseline Correction click the icon t‘
8.3. Smoothing can be accomplished by clicking the icon [ ¥

8.4. Click on the icon to run a standard peak pick of the spectra.
8.4.1. Right-click mouse and to choose Single Peak Pick for manual selection.
8.5. Click on the icon to print your spectra. Save the printed spectra to a Desktop folder.

8.6. Data can be saved in various formats including text (aka data point table (*.dpt)).
8.6.1. From the Display Window, select File and Save As.

8.6.2. Rename the spectra with a *.dpt suffix in the appropriate spectra folder
*

8.7. Click on the icon to remove your spectra from the workspace.
8.8. For more complex manipulations or evaluations please see TRACES Manager for details.
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9. Front Reflectance Analysis Completed
9.1. Remove your sample and clean the surrounding area. Place all waste into the appropriate waste bottle.
9.2. Close the Video Measurement Window first.
9.3. Exit the OPUS software

ALPHA Reflection

2000 1000 E 1000 2000
Lol bl Bl ol

Acquire Sample &

Spectra
Live Camera — \
3 “T“ £ Saved Image Window
amera
Video Measurement Window Scan
Display Window / aanbBackaround

Figure 6

*The TRACES Manager will provide further details during hands-on training.
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