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1. Purpose:

Each Fourier-transform infrared (FTIR) spectrometer acquired by the TBI FCU must demonstrate that it
will accurately reproduce spectra previously obtained within the laboratory. The TBI FCU currently uses
Attenuated Total Reflectance (ATR) attachments since this technique is efficient and does not destroy
the sample during analysis.

Although properly maintained instruments all adhere to the theories of FTIR, unique factors may exist
within each system that can generate slightly different spectra between different instruments.

This instrument differs from the previous models of FTIR spectrometers (Nicolet Avatar 380, i510) used
in the laboratory in that it uses a solid-state diode laser instead of the traditional Helium/Neon laser to
track the position of the moving mirror in the interferometer.

The Smart iTX ATR attachment also differs from its predecessors (Golden Gate and Smart iTR) because it
uses a monolithic diamond crystal that provides the benefits of traditional diamond crystal without the
need for ZnSe lenses.

This performance verification will assess the following:

e The spectrometer’s ability to generate accurate spectra of certified reference standards compared
to previously run laboratory standard spectra

e The ability to use the Golden Gate accessory as a primary ATR accessory for both future FTIR
acquisitions and for serving as a potential back-up in the event of an attachment failure
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2. Components and Experiment Setup:

Instrument Components

iS20 FTIR Smart iTX attachment
Source Single point Crystal plate type Monolithic Diamond
Beam splitter KBr/Ge coated Verification Standard Polystyrene “lollipop”

Laser Type Solid-state Diode
Detector DTGS KBr
Internal Verification Polystyrene/NG Glass
Standard wheel

Experiment parameters

Scans 16
Resolution 4
Spectral Range 4000 - 525 (iTX) 4000 — 600 (Golden Gate)
Gain Auto
Optical Velocity 0.4747
Aperture Medium resolution

Golden Gate #3 S/N 0703009 was used since this attachment had been in service recently.

3. Procedure:

Ten certified reference standards were tested on this instrument using the Smart iTX attachment.
Several of these standards were selected because they are frequently encountered in case work. Both
salt forms of cocaine were tested to determine if salt forms could be determined. Non-controlled
substances were also tested to determine if the spectrometer could detect possible adulterants. Out of
these ten, five standards were tested using the Golden Gate attachment.

Prior to running these standards, the routine monthly maintenance as outlined in TBI SOP was
performed to ensure the instrument was operating according to acceptable standards. Additionally,
laser alignment is recommended every two months by the manufacturer since a slight drift in output is
possible. In this performance check, the laser verification was performed each time.

All standards were run in their pure form — no extractions, washes, or other alterations were performed.
If available, the same chemical lots utilized to create the FCU ATR spectral library were used. Prior to
each standard run, the instrument’s sampling area was cleaned, and a background spectrum was
collected to ensure no cross-contamination occurred.

Since this instrument uses some components not present in other ATRs within the TBI FCU, all standards
were run on a previously validated instrument (IR #7) to determine if these new components would
produce results consistent with previous instruments.
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4. Standards Used:

Standard Source Lot Number
Acetaminophen* Sigma-Aldrich 088K0040
Alprazolam Upjohn 487RA
Caffeine Eastman Kodak 355
Carisoprodol Alltech 311 (label A)
Cocaine base* Merck u7472
Cocaine HCI* Sigma-Aldrich SLCF4870
Diazepam Sigma 105F0451
Methamphetamine* K&K Labs 732A
3,4-MDMA* Cayman Chemical 0460656-7
Oxycodone Sigma 128H1012

*These standards were used for performance checking the Golden Gate attachment.
5. Results and Conclusions

Spectra for the ten standards generated by HAL9000 were compared to both library standard spectra as
well as the IR #7 generated spectra. Results from HAL9000 using both the iTX and Golden Gate
attachments were consistent with both sets of spectra and matched satisfactorily for identification.

All data generated for the iS20 using the iTX attachment can be found in Appendix A. Golden Gate data
can be found in Appendix B.

The ValPro Qualification reports outlined in the Procedure section as well as the current maintenance
log are in Appendix C. During this validation, the detector failed to meet acceptable standards on
7/30/21. The detector was replaced on 9/8/21 by Unity Lab Services under warranty. The full factory
validation performed on that date is also included in this appendix.

The laser monitoring requirement will be incorporated into the monthly maintenance to ensure the
laser is verified regularly.

In summary, this instrument has demonstrated satisfactory results for use within the TBI FCU. The
operation is the same as the unit’s other ATRs with a few minor software differences for labeling
spectra. Therefore, no additional training requirements will be needed for currently trained scientists.
Please refer documents at the beginning of Appendix A for the instructions for these differences.

Training for monthly maintenance requirements will be conducted according the user manual for the
iS10 and iS20 instruments located in ensur.



Ella Careenter

“rom: Ella Carpenter
.ent: Friday, October 8, 2021 12:33 PM
To: Andrea King; Ben Hubert; Brandi Fisher; Brett Trotter; Cassandra Franklin; Glen Glenn;

Glenn Everett; Isabella Barnett; Jennifer A. Sullivan; John Scott; Laura Cole; Lela Jackson;
Rachel Freeman; Rebecca Hernandez; Rebecca M. Stout; Madison Talley

Subject: HAL9000
Attachments: Ella Carpenter.vcf; HAL900O user instructions.docx
Hello all,

The new ATR in the instrument room is ready for use. Its operation is similar to the other ATR with a few small
differences. Please see the attached document for entering sample information.

Thanks!

Ella Carpenter .
special Agent Farensic 5cient... |
Tennessee Bureau of Investig...

515744452 Waork
Btz Carpantar Z0m.Qov

%01 R. 5. Gass Bld
Mashville, TH 27216




HAL9000 — sample labeling

e Because of the new software, the user will be prompted to name the spectra before running any
sample.

Collect Sample

| Enter the spestrumn title:
IEHC TEST CASE 001|

7 ox ) ([ X cancel)

e The spectra title can be changed by placing the cursor in the top dialog box and adding whatever
information is necessary.

=T T D - N T e (il o i e 5

& OMUIC - [Windowl]
@File Edit Collect View Process Analyze Report Window Help

Experiment; |§mart iTX - Diamond (Smart |
i Wy AN A ~ o gt L
s | ¥ | >6 A | EE

Open  Savehs ColBkg ColSmp Prirt Spect  Clear Cut Paste Slack Spe %

(®) (®)[EVic TEST GASE 007 _sampie ramd]

"Background, Fi Oct 08 11:52:56 2021 (GMT-05-00)
19 - Signature: Not signed

10-

e Disregard the “Signature...” messages. This is part of the audit trail software package.
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ValPro Qualification Report

\) Qualification test: Smart iTX accessory - PV

Operator: OMNICAdmin

Date: Thursday, July 15,2021 1:02:31 PM (GMT-05:00)

Instrument: Nicolet iS20 Serial number: BEP2110298
Accessory serial number: X81863

Filename: Smart iTX accessory - PV_20210715_130231.spg

Result

i_~ Test description ! High limE] Low limit |_ Measured [

Wavenumber accuracy _

r— " Peakat 28495 (om-1)|  2850.5 28485 2849.5 | Pass
] Peak at 1601.2 (cm-1) | 1602.2 | 16002  1601.0| Pass
[ Peak at 1583.0 (cm-1)| 1584.0 | 1582.0] 1583.0 | Pass
[ T Peakat 11545 (em )| 11555|  us3s|  11545] Pass
| Peak at 1028.3 (cm-1) | 1029.3 | 10273 1028.0 | Pass
Optical Resolution

| FWHH at 1154 (cm-1) | 10.00 | 5.00 | 8.07| Pass
| FWHH at 907 (cm-1) | 14.00 | 500 12.64 | Pass
{Performed by: (d\/\‘/ Title: Date:

Approved by: Title: Date:

Comments:

Digital comment(s):
No digital comments found.

Signature verification was SUCCESSFUL

File: c:\ominc secure data\valproresults\Smart iTX-PV.qrs
By: OMNICAdmin

Date: 07-15-2021 13:06:51 (GMT-05:00)

Reason; Authorship - signifies ownership

Signature verification was SUCCESSFUL

File: C:\Ominc Secure Data\spectra\Smart iTX accessory - PV _20210715_130231.spg

By: OMNICAdmin
Date: Jul/15/2021 13:06:51 (GMT-05:00)

Reason: Authorship - signifies ownership

Page 1 of 1




ValPro Qualification Report

Qualification test: Nicolet iS20 system KBr - USP

Operator: OMNICAdmin

Date: Thursday, July 15,2021 12:44:36 PM (GMT-05:00)
Instrument: Nicolet iS20 Serial number: BEP2110298
Filename: Nicolet iS20 system KBr - USP_20210715_124436.spg

| ' Test description | High limit|  Low limit|  Measured Result
Wavenumber accuracy

| Peak at 3060.0 (cm-1) | 3061.0 | 3059.0 | 3059.4 | Pass
[ Peak at 2849.5 (cm-1) | 2850.5| 2848.5 | 2849.0 | Pass
| Peak at 19429 (cm-1)|  1943.9] 1941.9 | 1942.4] Pass
[ T Peakat 16012 (em-1)| 16022 16002 16009 | Pass.
| Peak at 1583.0 (cm-1) | 1584.0 | 1582.0 1582.8| Pass
[ Peak at 1154.5 (cm-1) | 1155.5] 1153.5 | 11544 Pass
] Peak at 10283 (cm-1)|  1029.3 1027.3 | 1028.3] Pass.
Performed by: QV\C/ Title: Date:

Approved by: Title: Date:

Comments:

Digital comment(s):
No digital comments found.

Signature verification was SUCCESSFUL

File: c:\ominc secure data\valproresults\NicoletiS20 KBr-USP.qrs
By: OMNICAdmin

Date; 07-15-2021 12:48:17 (GMT-05:00)

Reason: Authorship - signifies ownership

Signature verification was SUCCESSFUL

File: C:\Ominc Secure Data\spectra\Nicolet iS20 system KBr - USP_20210715_124436.spg
By: OMNICAdmin

Date: Jul/15/2021 12:48:17 (GMT-05:00)

Reason; Authorship - signifies ownership

Page 1 of 1



Nicolet iS20 system KBr - PV_20210715_123451 Page 1 of 1

ValPro Qualification Report

Qualification test: Nicolet iS20 system KBr - PV

~ “perator: OMNICAdmin
sate: Thursday, July 15, 2021 12:34:51 PM (GMT-05:00)
Instrument: Nicolet iS20 Serial number: BEP2110298
Filename: Nicolet iS20 system KBr - PV_20210715_123451.spg

I Test description | High limit r Low limit |_ Measured { Result
Energy ratio o
[ Energy ratio 4000/ 2000 | too|  o020[  044] Pass
| T Energy ratio 2000/ 1000 | 400[ 0.80 | 1.83 | Pass
Noise level
[ P-P noise 4050 - 3950 (%T)| 025 0.00 | 0.08 | Pass
] P-P noise 2050 - 1950 (%T) | 0221 0.00 | 0.106 | Pass
[ P-P noise 1050 - 950 (%T) | 0.10 | 0.00] 0.02] Pass
[ ' P-P noise 550 - 450 (%T) | 1.50| 0.00 | 0.44] Pass
| RMS noise 4050 - 3950 | 005 0.00 | 0.01 | Pass
[ RMS noise 2050 - 1950 | 0.039 | 0.00 | 0.021] Pass
| RMS noise 1050 - 950 | 0.014 | 0.00[ 0004[  Pass
l RMS noise 550 - 450 | 030] 0.00] 0.08 | Pass
Detector linearity o |
] Slope | 1.10 | 090 L10] Pass
[ o o Intercept (%T) | 1.00[ -1.00 | 0.05 | Pass
e

Performed by: Title: Date:

Approved by: Title: Date:

Comments:

Digital comment(s):
No digital comments found.

Signature verification was SUCCESSFUL

File: ¢c:\ominc secure data\valproresults\NicoletiS20 KBr-PV.qrs
By: OMNICAdmin

Date: 07-15-2021 12:41:46 (GMT-05:00)

Reason: Authorship - signifies ownership

Signature verification was SUCCESSFUL

File: C:\Ominc Secure Data\spectra\Nicolet iS20 system KBr - PV_20210715_123451.spg
By: OMNICAdmin

Date: Jul/15/2021 12:41:45 (GMT-05:00)

Reason: Authorship - signifies ownership
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Bl . 7/15/2021 12:57:32 PM

BEP2110298 Nicolet iS20

Po/vy%r Supply Status Current Acceptable Range
+ 5 Volt Pass 4,99V 4.50V to 5.50V

+ 12 Volt Pass 11.99V 10.80V to 13.20V
- 12 Volt Pass -11.97V -13.20V to -10.80V
+3.3 Volt Pass 3.32v 3.00V to 3.60V

Print | View Mare | Return




TBI
BEP2110298

Jism
Laser Current
Source Voltage
Source Current

Source Power

Temperature

Print

Status

Pass
Pass

Pass

Pass

Current

0.19A
10.04Vv
1.88A
18.86W
52.79C

7/15/2021 12:57:32 PM
Nicolet iS20

Acceptable Range

0.10A to 1.30A
4.00V to 13.00V
0.10A to 10.00A

0.50C to 70.00C

Return
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unitylabservices e o

1400 Northpointe Parkway
West Palm Beach, FL 33407

Service report

Instrument: NICOLET 1S20 MID-IR DTGS Ticket: 648081

Serial number: BEP2110298 Type of service: Service Request
Coverage type: MW: Factory Equipment Warrnty
Service technician: Kurt Gillespie

Thank you for selecting us as your service provider.

Billing Service location

TENNESSEE BUREAU OF INVESTIGATION TENNESSEE BUREAU OF INVESTIGATION
901 R.S. GASS BLVD 901 R.S. GASS BLVD

NASHVILLE 37216-2639 NASHVILLE 37216-2639

Tennessee Tennessee

Contact: ELLA CARPENTER

Arrival date: Sep-08-2021 Warranty validity date: Jun-18-2021 - Jun-18-2022
Completion date:

Subject: Warranty - failing noise ratio tests
Issue: Warranty - failing noise ratio tests
Quantity ltem # Item# Description
1.0 714-008300 iS10i210 DTGS DETECTOR KIT

Actions taken:
bench status report (attached) looks normal - detector seems to be failing.

(09/08/2021) Replaced detector. Ran Alignment and performance test, detector passed.

Did Valpro for the bench and iTX accessory. Both components passed. Customer also verified the functionality of the
bench and is happy with its operation. Printed and signed the Vapro documentation.

Bench is operating as intended.

Customer will sign the summary report and e-mail it back. Once received it will be attached to this ticket.

© 2019 Thermo Fisher Scientific Inc. All rights reserved. Th F'

Any personal data will be processed in accordance with Thermo Fisher Scientific's Grmﬂ iSh el'
privacy notice, available here: S C | ENT | F I C
nugsrlﬁm_lbgrmgﬁsher.ggm!ggmnihQ[g&_!gl_o_bj;l!pﬂy_@gy-go?icy.hlﬂ

Ticket: 648081 Page 1/2



h'l t:? I ab S ervi C eS Thermo Electron N.A.

1400 Northpointe Parkway
West Palm Beach, FL 33407

Unit operating as intended: Yes

P T S R MR R T T R T R S

= = I IS T ST e

Customer Technician
Kurt Gillespie
Customer unavailable to sign
1
w\'ﬂ/\& ‘

Signature Signature

Date: Sep-08-2021 Date: Sep-08-2021
© 2019 Thermo Fisher Scientific Inc. All rights reserved. .
Any personal data will be processed in accordance with Thermo Fisher Scientific's Thermo FISher
privacy notice, available here: SCIENTI F1C
nnpg:mev.mg[mqﬁghe[.g_gm.'g;k!enmgmgiglgba1!n[1‘mgwiqmmj

Ticket: 648081 Page 2/2



Nicql‘et iS20 KBr - Factory (CP,JP,PHEUR,PV,USP) - PV_20210908_101625
ValPro Qualification Report ! l ,\i c \

Qualification test: Nicolet iS20 KBr - Factory (CP,JP,PHEUR,PV,USP) - PV

- Operator: OMNICAdmin
)ate: Wednesday, September 8, 2021 10:16:25 AM (GMT-05: 00)
fnstrument: Nicolet iS20 Serial number: BEP2110298

Page 1 of 2

e Y/

Filename: Nicolet iS20 KBr - Factory (CP,JP,PHEUR,PV,USP) - PV_20210908_101625.spg

| _ Test description[ High Iimit]_ Low Ii_mit_[ _ _Measured_'[__ Result
CP Wavenumber accuracy _
] Peak at 3027.0 (cm-1)[  3032.0] 30220 30254 Pass|
| Peak at 2851.0 (cm-1) | 28560 28460  2849.1| Pass
| Peak at 1601.0 (em-1)[ 16020 | ©1600.0| 16009  Pass
| ~ Peak at 1028.0 (cm-1) | 1029.0 | 1027.0]  10283|  Pass
' Peak at 907.0 (cm-1) | 9080 9060  9064|  Pass
cp Optlcal resolutlon _ o o _
[ B Resolution 2870 - 28495 (%T)| 10000 1800 3700  Pass
] ~ Resolution 1589 - 1583 (%T) | 100.00 | 12.00 | 23.00| Pass|
cp PeakResolutlon - . S
| i _ Pedks between 3120 and 2850 cm-1 r 7| 7| 1 ~ Pass|
JP Wavenumber accuracy -
~ Peakat30600(cm-1)|  30615| 30585|  3059.4|  Pass
[ Peakat28495(em-l)|  28510] 2848.0|  2849.1 Pass|
r _ “Peak at 19429 (cm-1)[ 19444 19414| 19424|*____. Pass
Y Peak at 1601.2 (cm-1)[ 16022 1600.2 | 16009  Pass
i - Peak at 1583.0 (cm-1}{ __15_84.0| ....15_82.:0;|._ - 15829 | __Pa_ssj
[ Peak at 1154.5 (cm-1) | 11555 1535 11544] Pass|
. _ Peak at 1028.3 (cm-1) | 10293 10273[  10283[  Pass|
JP Optical resolution : _ _
| Resolution 2870 - 2849.5 (%T) | 100.00 1800 3700  Pass
[ Resolution 1589 - 1583 (%T) | 100.00 | 1200( 2300  Pass
JP Repeatability
L  Peakat3027d(em-)[ 500 500 000 Pass,
[ ~ Peakat 1028.3 (cm-1) | 1.00 -L.00]] 0.00] Pass|
(N Intensity at 28495 %T)[  050[  -0.50] 001  Pass
| i Intensity at 1028.3 (%T) | 050 -0.50] -0.02] Pass|
PHEUR Wavenumber accuracy ) . e -
[ Peaka30500 (m)| 30610 3059.0( 30594 Pass
[ - Peak at 16012 (cm-1)[ 16022 16002 16009 Pass|
[ Peakat1028.3(cm-1)| 1029.3 10273 10283 Pass|
[ B ~ Peak at 906.6 (cm-1) | 907.6 9056| 906.5| Pass|
PHEUR Optlcal resolutlon ) I - -
r— Resolution 2870 - 28455 (Abs)| __ 10.00[  033[ _ 0.40] Pass
| | ~ Resolution 1589-1_583_(Abs)r ~10.00| 008 012 Pass’
V Energy ratio _ i ) I . -
[ Energyratio4000/2000] 100 o020 o4z Pass
| I ~ Energy ratio 2000/ 1000 | 4.00 [ 0.80)| 1.66 | Pass




,. Nicolet iS20 KBr - Factory (CP,JP,PHEUR,PV,USP) - PV_20210908_101625 Page 2 of 2

PV Noise level - .
[ P-Proise4050-3950 (%T)| 033 000 00 Pasy
| P-P noise 2050 - 1950 (%T) | 0.221 0.00 | 0.017|  Pass|
P-P noise 1050 - 950 (%T)| 0.10 0.00| 0.02] Pass|

| P-P noise 550 - 450 (%T)| 1.50 | ~ 000  04s[  Pass
[ _ RMS noise 4050 - 3950 | 0.05 | ~0.00 0.00]| Pass|
[ - RMS noise 2050 - 1950 | T 0039 000 0003  Pass
[ RMS noise 1050 - 950 | 0.014 0.00  0005]  Pass
N RMS noise 550 - 450 | 030 o000 — 007]  Pass
PV Detector linearity - _ S g = S
l Slope | 110 09  1.06]  Pass
[ meep®n[  100[  -Loof  006]  Pas
USP Wavenumber accuracy .. R
(. Peak at 3060.0 (cm-1) | 30610 30590  30594[  Pass
| “Peakat2849.5 (m-1)[  2850.5[ 28485  2849.1|  Pass
| Peak at 1942.9 (cm-1) 1943.9 19419 19424 Pass,
| Peak at 16012 (cm-1) | 1602.2| 16002 16009 Pass|
[ Peak at 1583.0 (cm-1) | 15840 15820  15828|  Pass
] ~ Peak at 1154.5 (cm-1) | 1155.5 11535 1154.4 | ~ Pass|
L Peakat10283 em-)[  10293[ 10273 10283  Pass
Performed by: 4:{ éi@! dage—__Title: LSF Date: Wzl
Approved by: Title: Date: |t
|

Comments: ____ _ _ _ l

Digital comment(s):
No digital comments found.

Signature verification was SUCCESSFUL

File: c:\ominc secure data\valproresults\NicoletiS20 KBr-Factory.qrs
By: OMNICAdmin

Date: 09-08-2021 10:40:22 (GMT-05:00)

Reason: Authorship - signifies ownership

Signature verification was SUCCESSFUL

File: C:\Ominc Secure Data\spectra\Nicolet iS20 KBr - Factory (CP,JP,PHEUR,PV,USP) - PV_20210908_101625.spg
By: OMNICAdmin

Date: Sep/08/2021 10:40:17 (GMT-05:00)

Reason: Authorship - signifies ownership



, Smart iTX accessory - PV 20210908 100925 Page 1 of 1
ValPro Qualification Report

Qualification test: Smart iTX accessory - PV
-~ Operator: OMNICAdmin
yate: Wednesday, September 8, 2021 10:09:25 AM (GMT-05:00)
Instrument: Nicolet iS20 Serial number: BEP2110298
Accessory serial number: X81863
Filenamé: Smart iTX accessory - PV_20210908_100925.spg

| e " Test description | High limit[  Low limit| ~ Measnred|  Result
Wavenamber accuracy ) [ S
B _ “Peak at 2849.5 (om-1) | 2850.5 | 2848.5 | 28493 Pass
[ B Peak at 1601.2 (cm-1) | 16022 16002  1601.0|  Pass|
| Peak at 1583.0 (cm-1) | 1584.0 | 1582.0|  1583.0|  Pass|
| R 11555 11535 11545]  Pass
| Peak at 1028.3 (cm-1) | 1029.3 | 10273 | 10280  Pass
Optical Resolution __ BT s B N
[ _ FWHHat 1154 (em-1)[ 1000 500 809  Pass
[ R “FWHH at 907 (cm-1) | 1400 500|__ 1224  Pass
iPerformed by: é;;f A;éé. p—0  Titlee  LSF Date: MW&Z/ I
Approved by: Title: Date: ::
Comments: _ _ [

Digital comment(s):
No digital comments found.

Signature verification was SUCCESSFUL

File: c:\ominc secure data\valproresults\Smart iTX-PV.qrs
By: OMNICAdmin

Date: 09-68-2021 10:12:49 (GMT-05:00)

Reason: Authorship - signifies ownership

Signature verification was SUCCESSFUL

File: C:\Ominc Secure Data\spectra\Smart iTX accessory - PV_20210908_100925.spg
By: OMNICAdmin

Date: Sep/08/2021 10:12:48 (GMT-05:00)

Reason: Authorship - signifies ownership



Nicotet 320 system KBr - USP_20210908_100408

ValPro Qualification Report

Qualification test: Nicolet iS2¢ system KBr - USP

_Operator: OMNICAdmin

)ate: Wednesday, September 8, 2021 10:04:08 AM (GMT-05:00)
{nstrument: Nicolet iS20 Serial number: BEP2110298
Filename: Nicolet iS20 system KBr - USP_20210908_100408.spg

Page 1 of 1

Test descriptionl High Iimitr_ Lowlimit| _M_easu_red_r ~ Result,

Wavenumber accuracy

Pass

| Peak at 3060.0 (cm-1)[ 30610 30590  3059.4| |
(I Peak at2849.5 em-1)[ 28505 2848.5| 2849.1]  Pass
r Peak at 19429 (cm-1)[ 19439 19419  19424|  Pass
[ Peakat16012 (cm-1)| 16022 16002 16009  Pass
| Peakat 15830 om-1)| 15840 15820  15828|  Pass
| Peakat 11545 (em-1)[  11555( 11535 11544  Pass
[ Peak at 1028.3 (cm-1) | 10293  1027.3 1028.3 | ~ Pass

Approved by: Title: _Date:

Performed by: A pA d: Llooer— _ Title: ) =7 Date: @9/ B/ 242!

|Comments:

i
1
\
|

)igital comment(s):
No digital comments found.

Signature verification was SUCCESSFUL
File: ¢:\ominc secure data\valproresults\NicoletiS20 KBr-USP.qrs

' By: OMNICAdmin

Date: 09-08-2021 10:08:10 (GMT-05:00)
Reason: Authorship - signifies ownership

Signature verification was SUCCESSFUL

File: C:\Ominc Secure Data\spectra\Nicolet iS20 system KBr - USP_20210908_100408.spg
By: OMNICAdmin

Date: Sep/08/2021 10:08:10 (GMT-05:00)

Reason: Authorship - signifies ownership




Nicelet 520 system KBr - PV_20210908_095513 Page 1 of 1
ValPro Qualification Report

Qualification test: Nicolet iS20 system KBr - PV
- Operator: OMNICAdmin
yate: Wednesday, September 8, 2021 9:55:13 AM (GMT-05:00)
Instrument: Nicolet iS20 Serial number: BEP2110298
Filename: Nicolet iS20 system KBr - PV_20210908_095513.spg

I “Test description | High limit| _ Low limit| _ Measured[ “Result
Energy ratio ] ]
| "~ Energy ratio 4000 /2000 | 1oo| 020 o043 Pass|
[ ~ Energy ratio 2000/ 1000 400 o080 167  Pass
NOise level - - R——— — - - —e- - S P ——— ————
 P-Proise4050-3950(%T)| ___o02s[  ooof 008  Pass
~ P-P noise 2050 - 1950 (%T) | 0221 0.00] 0095  Pass
| ~ P-Pnoise 1050 - 950 (%T) | 0.0 000 0.06]  Pass|
| P-Proise550-450%T)[  150[  oo0of  o64]  Pass
| ~ RMSnoise4050-3950[  0.05| 0.00/ 001 Pass|
[ RMsnoise2050-1950[ 0039[  0o0f  0020]  Pass
| _ _ ~ RMSnoise1050-950[  0.014[ 000 0012  Pass|
[ RMS noise 550 - 450 | 0.30| 000 0.1 Pass|
Detector linearity o ) - S — o
~ Slope|| 1.10] 090 .02  Pass
Intercept (%T) | 1.00[  -Loof 0.08]  Pass|
ISR -
Performed by: ﬁ;;l é LLen porr— Title: F S Date: m‘:(
I{Approved by: Title: Date:
|
;Comments_: = _ . m
Digital comment(s):

No digital comments found.

Signature verification was SUCCESSFUL

File: ¢:\ominc secure data\valproresults\NicoletiS20 KBr-PV.qrs
By: OMNICAdmin

Date: 09-08-2021 10:02:32 (GMT-05:00)

Reason: Authorship - signifies ownership

Signature verification was SUCCESSFUL

File: C:\Ominc Secure Data\spectra\Nicolet 1520 system KBr - PV_20210908_095513.spg
By: OMNICAdmin

Date: Sep/08/2021 10:02:30 (GMT-05:00)

Reason: Authorship - signifies ownership



Nicolet iS20 systemn KBr - PV_20210908_113916 Page 1 of 1
ValPro Qualification Report

L

Qualification test: Nicolet iS20 system KBr - PV
—Operator: OMNICAdmin
ate: Wednesday, September 8, 2021 11:39:16 AM (GMT-05:00)
instrument: Nicolet iS20 Serial number: BEP2110298
Filename: Nicolet iS20 system KBr - PV_20210908_113916.spg

] - Test descriptionl ~ High limit'[ _ Low_limit_[__ Measur_ed'l|_ ~ Result,
Energy ratio _ B ] B - _
| _  Energy ratio 4000 / 2000 1.00| 020 043 Pass|
[ Energyratio2000/1000[ 400[ 080  167]  Pass
" Noise level . — . S e i = T e—— P
| P-Prnoise 40503950 (%T)| o025 o000 00|  Pass
| ~ P-P noise 2050 - 1950 (%T) | 0.221 | 0.00] 0.006  Pass
| P-P noise 1050 - 950 (%T) | 0.10] - 0.00| 0.1 Pass,
| P-Pnoise 550-450 (%D 150|000  072]  Pass
[ RMS noise 4050-3950|  0.05 10.00]] 0.00 | ~ Pass
[ RMSnoise 2050- 1950 0.039]  0.00]  0.001] ~ Pasg
| ~ RMSnoise1050-950  0014[ 000  0002]  Pass
| RMS noise 550 - 450/ 030 000  olof Pass|
Detector linearity - _ D B
| Slope| 110 0.90| Lo7]  Pass
[ Intercept (%T) | 1.00 -1.00 | 008  Pass

Performed by: W Title: Date:

__ |
Approved by: Title: Date: |
|

Comments:

Digital comment(s):
No digital comments found.

Signature verification was SUCCESSFUL

File: c:\ominc secure data\valproresults\NicoletiS20 KBr-PV.qrs
By: OMNICAdmin

Date: 09-08-2021 11:46:21 (GMT-05:00)

Reason: Authorship - signifies ownership

Sigrature vérification was SUCCESSFUL

File: C:\Ominc Secure Data\spectra\Nicolet iS20 system KBr - PV_20210908_113916.spg
By: OMNICAdmin

Date: Sep/08/2021 11:46:19 (GMT-05:00)

Reason: Authorship - signifies ownership



TBI
BEP2110298

Power Supply

+ 5 Volt

+ 12 Volt
- 12 Volt

+3.3 Volt

AP o]

Status

Pass

Pass

Pass

Pass

Current

4.99V

11.98V
-11.97V

3.32v

View Mare _]

9/8/2021 11:54:13 AM
Nicolet iS20

Acceptable Range

4.50V to 5.50V

10.80V to 13.20V
-13.20V to -10.80V

3.00V to 3.60V

Retumn




TBI
BEP2110298

Item

Laser Current
Source Voltage
Source Current
Source Power

Température

r Print

Status

Pass
Pass

Pass

Pass

Current

0.20A
10.01V
1.86A
18.63W
52.18C

9/8/2021 11:54:13 AM
Nicolet iS20

Acceptable Range

0.10A to 1.30A
4.00V to 13.00V
0.10A to 10.00A

0.50C to 70.00C

Return




o

1G3.C

1025/
102.0
101.51
101.0]

100.51

Background, Wed Sep 08 11:55:04 2021 (GMT-05:00)

|Wed Sep 08 11:55:47 2021 (GMT-03:00)

100.0-

%  Transmittance

09.5
99.0-
08.5-

98.01

97.5

97.0

\

4000 3500 3000

2500 2000 1500 1000 500
Wavenumbers (cm-1)

Wed Sep 08 11:55:47 2021 (GMT-05:00)

- Collection

9

N

_time: Wed Sep.08 11:56:31 2021 (GMT-05:00)

Number of sample scans: 36

Number of background scans: 36

Resolution: 4.000
Detector: DTGS KBr Sample gain: 1.0
Beamsplitter: KBr  Optical velocity: 0.6329 .

HAL9000Q, Source: IR Aperture: 80.00 n



Smart iTX accessory - PV_20210908 120152 Page 1 of 1
| ValPro Qualification Report

Qualification test: Smart iTX accessory - PV
—Qperator: OMNICAdmin
\/ate: Wednesday, September 8, 2021 12:01:52 PM (GMT-05:00)
[nstrument: Nicolet iS20 Serial number: BEP2110298
Accessory serial number: X81863
Filename: Smart iTX accessory - PV_20210908_120152.spg

| _ Testdescripl_i:nﬂ High limi£| Low limitr Measured | ~ Result
Wavenumber accuracy _ S o

[ Peak at 2849.5 (em-1) | 28505  28485[ 28496  Pass
[ Peak at 1601.2 (cm-1) | 1602.2 | 16002  1601.0[  Pass
i  Peakat 1583.0 (em-1)[ 15840 15820 15830  Pass
| Peak at 1154.5 (cm-1) | 1155.5 | 1153.5[  11546|  Pass
| Peak at 1028.3 (cm-1) | 1029.3 | 10273 10280 Pass.
Optical Resolution _ _ _ " -
[ FWHH at 1154 (cm-1) | 10.00| 5.00] 819  Pass
[ FWHH at 907 (cm-1) | 14.00 | 500 1221  Pass

Performed by: 6\(\/\(/ Title: Date:

Approved by: Title: Date:

~omments:

Digital comment(s):
No digital comments found.

Signature verification was SUCCESSFUL
File: ¢:\ominc secure data\valproresults\Smart iTX-PV.qrs
By: OMNICAdmin
_ Date: 09-08-2021 12:20:47 (GMT-05:00)
Reason: Authorship - signifies ownership

Signature verification was SUCCESSFIJL

File: C:\Ominc Secure Data\spectra\Smart iTX accessory - PV_20210908_120152.spg
By: OMNICAdmin

Date: Sep/08/2021 12:20:46 (GMT-05:00)

Reason: Authorship - signifies ownership



