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Standard Operating Procedure

PTi QuantMaster 40 Spectrofluorometer

Standard Fluorescence Emission Scan(Source: 190-900nm)
1. Introduction

1.1. Purpose

The purpose of this document is to familiarize the user with the mode of function of the PTi-
QuantMaster 40 spectrofluorometer (FLD) available in TRACES, and to describe the sampling
procedures available for emission (em), excitation (ex), and time-based fluorescence studies.

1.2. Scope

This instrument is used to characterize the relationship between absorbed and emitted photons
at specified wavelengths. Fluorescence occurs when a molecule absorbs photons from the u.v.-
visible light spectrum (190-900nm), causing transition to a high-energy electronic state and then
emits photons as it returns to its initial state, in less than 10-9 sec. This procedure is 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
User
1.4. Accountability
Principal Investigator/Course Instructor/Teaching Assistant

1.5. Emergency Contacts
o Emergency Fire/Police/Ambulance:911
e UofT Police:416-978-2222

2. Referenced Documents

2.1. FelixGX Ver 4.1.2 User's Manual A4

2.2. FelixGX Data Analysis 1.3.137 - revision C3

2.3. PTi Technical Notes

2.4. Guilbault, G. G. Practical Fluorescence. Modern Monographs in Analytical Chemistry.

3. Chemicals & Supplies

3.1. PTi QuantMaster 40 Fluorospectrometer
3.2. Kimwipes
3.3. Course-provided or Course-produced or UofT Research samples ONLY
° Use of this instrument for purposes other than laid out by the course instructor or the
TRACES Manager will result in severe penalty and academic offense.
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4. Personal Protective Equipment

4.1. Nitrile/Nylon Gloves
4.2. Laboratory Coat/Jacket
4.3. Safety Glasses

5. Safety and Electronic Equipment Concern
5.1. Chemical Safety
° 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.
° Dispose of the chemical waste and chemicals-soaked paper in the designated containers.
5.2. Electronic Safety
° Please refer to the manufacturer’s recommendations and warning label.

7. Operational Instrument Parameters
7.1. PMT: 190-900nm UV-Vis
7.2. InGaS: 500-1700nm NIR
7.3. Temperature Controller: -20°C-105°C

8. Initial Instrument Set-up
8.1. Turn power cord(s) switch to ‘ON’
8.2. Turn lamp ‘ON’ (allow min of 15 min for warm up)
8.3. Check water level in the recirculatory tank (add if required) or see TRACES Staff for direction
8.4. Check slits.
° Assure that ex slits match & em slits meet your specifications
o They can be changed AFTER initial instrument setup
° Please be advised that the slit width of 0.25mm=1nm optical slit width
. These value MUST be manually set before the acquisition

9. Initial Standard Fluorescence Set-up

9.1. Monochromator Grating Selection:
9.2. Modules Initialized

UV-Vis
Blue Black

Figure 1
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° Turn on the ASOC -10
° Turn on the Motor Stirrer
° IF DOING TEMPERATURE MEASURMENTS, turn on the TC125

9.3. Computer Software
° Turn on the computer

° Passwords are provided during training session. Do not share.
° Select the FelixApp icon
. Wait for the software to initialize with the instrument before proceeding
. Licensed to Univ of Toronto and License ID will be prompted
. Press OK (Figure 2)

ax
File  Math  Transform  Axes  Action Configure Help

B E (7 &) A i
B16_OFS B16.450 B23 450 B16_OFSman DIGITA WIS NO TEMP DIGITA VIS TEMP InGaAs TEMP InGafs DIGITAVISPOLZ TEMP DIGITAL WIS Pol

Cument Acquisition: None Licensed To: Univ of Toronto
License ID: 1634615869

Setup

Selected Trace: None

Setup

00:00:00.0
Q

Current Hardware Settings

Acquisition: Unknown

Figure 2
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9.4. Instrument Configuration: (Figure2)
° Select from the following;
. DIGITA VIS NO TEMP: for routine FLD experiment (190-900nm)
. DIGITA VIS TEMP: for routine FLD experiment (190-900nm) with temperature control
. You will be prompted by a Current Hardware Configuration has been
changed to: DIGITA VIS NO TEMP OR DIGITA VIS TEMP depending on your

selection

9.5. Acquisition Scan Selection:

° Select FLD_Scan (Figure2) for fluorescence emission acquisition
. This experiment can be used as a template for other acquisitions scans types
(excitation, synchronous...). Please discuss the options with the TRACES Staff

9.6. Acquisiton1 Experimental Parameter Setup: (Figure2)

° Select Setup

. Tabs will appear once the Acquisition Type has been selected (Figure3) W

° For Fluorescence Emission Scan
° Select Emission Scan
° Temperature Controller and Stirrer can be enabled in DIGITA VIS TEMP

. Select the Acquisition Settings Tab (Figure3)

Vi

Emission Scan

° Select the excitation wavelength of choice

. Select emission wavelength range (ensure there is a 20nm separation)

° Select step size (multiples of 0.03nm) and integration level (experiment
dependent)

° Slits for em and ex can be matched and manually set into software

o Matching is NOT necessary and is experimentally set

@) Setup: Acquisition 1 (EmissionScan)

Acquisition

Excitation Emission

ol

Acquisition Type Acquistion Settings  Real4ime Comections Backgrounds Traces Prefersnces  Comments

|E\(c‘rtation: 350 nml Emission: 70 - 600 nm

Length: 230 nm

Excitation Slt Widths Emission Siit Widths

Manually set Slt Widths
Manual Slit Width Set (in mm) is 4X Less
than OpticalSlit Width (in nm)

B 5 En: 2 nm {0.50 mm) = 3 En: 2 nm {0.50 mm})
D2 By =2

@ Ex: 2 nm {0.50 mm) & B 2 nm (0.50 mm)

= [m]

Summary

Set in multiples
~102 ™ &= of 0.03nm

1 sec

Cancel Accept

Figure 3
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Select the Real-time Corrections Tab: (Figure4)

. Enable Excitation Correction

. Ensure excorr is the enabled ex correction table

. Set the Excitation Correction position to the ex wavelength set in the acquisitions
° Set the Bias to provide a Signal of 1V allowing the corrected and raw spectra to

have similar intensity. DO NOT CHANGE once adjusted
For certain applications, user setting the Bias to 2V, prevents detector saturation

. Enable Emission Correction
. Ensure emcorri is the enabled ex correction table
@® Setup: B16_QFS (EmissionScan) — ] *

Acquisition

Acquisition Type  Acquisition Settings Realtime Comections  Backgrounds Traces Preferences Comments  Summary

Excitation
Excitation Comection T
8 Enabled Lookup Table: excor ‘—-/EO Fre Ch on Ta b | e

= Use Hardware Default Choose Configure
Excitation Comection

siga: | .
Set Bias

. . Bias: ' 3.380 =V .

Set Excitation for a Signal
) o -£.500 6.300 -
correction position of ¥1V
.'_-—".b_ 350 nm Goto Open Shutter
Emissions Comection = s
Emission

Em 1 B Enabled Lookup Table: emcom ‘-—-—-—
Use Hardware Default Choose Corfigure CO rre C‘L—I on Ta b | 2

Canicel Accept
Figure 4
o Select the Background Tab: (Figureb)
. Click on Clear All Backgrounds
o Select Automatically Acquire Detector Background Subtraction

e Shutter Position: Closed
e Background Acquisition Time: 5sec
e Enable: Use Background
. For successive acquisitions the Detector Background Subtraction can be set to
Manual Input with the Use Background enabled
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Qi Setup: Acquisition 1 (EmissionScan)
Acquisition
Acquistion Type  Acquistion Settings  FRealtime Comections  Backgrounds  Traces Prefersnces Comments  Summary
Clear All Backgrounds
Detector Background Subtraction
© Automatically Acquire 5 seconds
O Manual Input Shutter / Slider Position
© Closed () Open
AegTime: Use Background
Figure 5
Select the Traces Tab: (Figure6)
° All data is saved (see Preferences (Figure7))
o For viewing purposes ONLY, select the Derived RealTime Correction Plot (D1) of
your spectra and ensure that it is visible
o You can also select the Raw Data Plot of the spectra (D1)
[ Setup: Acquisition 1 (EmissionScan) = ] *
Acquisition
Acquisition Type  Acquisition Settings Realtime Comections  Backgrounds Traces  Preferences Comments  Summary
Raw
Name Source Background [G\‘::gjrleﬂ [C}::::ubth) Curve Set
Det.Dark Background D1 Detector 0 O O ~
Det.Dark.Background ExCom RCQCSignal 0 O O ~
D1 350:370-600 Detectorl 0 ] -
ExCorr 350:370-600 RCQC Signal 0 (] ~
Derived
MName Source 1 Function Source 2 IG\I;:i?ﬁ IG\:EEAZ} Curve Set
D1 350:370-600 RealTimeComection ExCor 350:370-600 | 0 -
Add Remove LUT: Configure
Cancel Accept
Figure 6
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Select the Preference Tab: (Figure7)
Enable Manual Pause (pauses) acquisition clock
Automatically Start after Prepare
Always create a new Session
Include background traces in Session

gﬂ Setup: B16_QFS  (EmissionScan)

Acquisition

Acquisition
Reset clock for time-based acquisitions
Manual Pause pauses acquisition clock
() Display manual device cues
Automatically Start after Prepare
(] Average all repeats in one trace
Always create a new Session
Include backaground traces in Session
Acquire Background waits for TTL IN
(] Hide all traces except cument Repeat
[

|| Synchranize Slits

| Show acquisition clock in seconds

Acquistion Type  Acquistion Settings Fealtime Comections Backgrounds Traces FPreferences

Figure 7

Complete Acquisition Setting: Select Accept tab

. You may be asked to Accept New Background Trace and Updated Step Size

and Integration values

10. Acquiring Fluorescence Spectra

10.1.

10.2.

Start Acquiring Fluorescence Data
Click Start Scan |

Skark

Background Prompt

You will be prompted to Close Excitation slider to perform background acquisition

CAREFUL NOT TO TOUCH THE WHEEL
Press Start scan

You will be prompted to Open Excitation slider

CAREFUL NOT TO TOUCH THE WHEEL

Manually move the slider to the CLOSED position (Figure8)
Located near the Excitation Monochromator Entrance Slit

Background scan will be acquired and depend on the time set in the background

Manually move the slider to the OPEN position (Figure8)
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. If running a temperature experiment, the run will start after it has

Press Start scan (again) to commence acquisition of the fluorescence
spectra

reached the desired temp (DIGITA VIS TEMP only)

. Wait till the experiment is completed
. Realtime Graphs (selected in Traces tab) will be visible

Excitation
Monochromator
Entrance Slit

Figure 8
10.3. Time-based Acquisition (DIGITA VIS TEMP only)
Select the Time-Base tab and enable this acquisition
Enable the Stirrer (if available)
o Static Experiment
. One temperature selected for entire run
. Time-Base Experiment
. Specific temperature and duration (in seconds) is selected
. Temperature Ramp Experiment
. Start to End Temperatures are selected with a given rate ramp
(°C/min)
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11. Evaluation Fluorescence Data
11.1. Select Data for Evaluation
. Ensure the data file is selected before performing any data evaluation
° Data is selected for viewing:
J Data is closed and not viewable: e
R
. Quick Full Scale X and Y Axes EB
J Zoom into selected/active Graph Q\
. Toggle Data Cursor selected/active Graph t“
o Toggle Visibility Cursor ON/OFF %‘
11.2. Data Evaluation: Math
. Ensure the data file is selected before performing any data evaluation
. Peak Finder
e Select the Low X (wavelength)
e Select the High X (wavelength)
e Execute
. Normalize
¢ To the highest reference peak
¢ Select Min-Max computation
11.3. Save/Export Data

e Session: including the entire experiment data set
e MUST BE SAVED as *.gxz
e Trace: relates to a single specific experimental run
e MUST BE SAVED as *.txt

12. Shutdown

° In reverse order of start-up

13. Waste Disposal
e All waste generated during the lab experiment are to be disposed of in the appropriate
waste container

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