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References. See footnotes and embedded documents section at end of document. 

[bookmark: _Toc211506937]Abstract
This report details the process and results from the FT-IR experiment conducted by the student on 10th October 2025. The experiment was to identify 4 unknown materials provided by the lecturer using spectroscopic analysis. 

This experiment will use a PerkinElmer Spectrum 2 with diamond ATR module to scan and test the unknown materials. Although the main tasks involved will me the measuring of the sample absorption using the FT-IR this report will detail the appropriate method used to achieve the results and staps taken in processing and determination of the materials. 
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[bookmark: _Toc211506939]Introduction and Background

Fourier Transfer Infra-Red (FTIR) is a type of Spectro analysis that uses a beam of infra-red light to ascertain what a sample of a material might be. As the light is bounced through the sample certain wavelengths of the light are absorbed by some molecules and bonds within the sample. The FTIR then observes the light that’s coming out of the sample and can plot a graph knowing what is missing from the light. This is the absorption spectrum of a sample. The below absorption spectrum for TNT shows major peaks in the form of wavelength (µm) this can be converted into wave number cm-1 using Equation 1. 

[image: A graph of a normalized wave

AI-generated content may be incorrect.]
Figure 1 - Absorption Spectrum of TNT [1]

[bookmark: _Ref211170886]Equation 1 - 

From Equation 1 we can take the 2 major peaks and 2 minor peaks and convert them into wavenumbers in the table below. From this data the functional groups can be identified. [2] [3] [4]

	Wavelength estimate (µm)
	Wavenumber approximation ()
	Peak Shape
	Functional Group

	6.3
	1587
	Strong / Sharp
	C=C stretching and or asymmetric NO2 stretching

	7.3
	1370
	Medium / Sharp
	Symmetric NO2 stretching confirming first peak at 6.3 is Asymmetric NO2 stretching. 

	6.2
	1613
	Weak/ Broad
	C–H Bending

	7.1
	1408
	Weak / Broad
	C–N Stretching


[bookmark: _Ref211172240]Table 1 - TNT absorption peaks Processing
 
As Table 1 demonstrates the reading of absorption data can be difficult and heavily specialised. This is the reason that most FTIR experiments use a library of known results to compare against. This provides the user with a quick and accurate method of achieving a result without having to use the basic principles of functional groups to determine the chemical composition. 

FTIR is regularly used in Ordnance Munitions and Explosives (OME) as a method of energetics identification, residue analysis and thermal stability analysis. FTIR analysis is used as it has key advantages being non-destructive, highly sensitive, versatile and can be made portable. [5]

Mainly FTIR is used in the identification of materials post incident. For example when an Improvised Explosive Device (IED) has been either recovered, made safe or initiated the identification of the energetic used can support the investigation and help prevent future incidents [6]

[bookmark: _Toc211506940]Experiment Purpose

The aim of this experiment is to identify the 4 unknown samples using the FT-IR machine to prove the process and identify the materials. The scenario provided by the lecturer is detailed below. 

“Following a site inspection at a small materials-testing facility, inspectors recovered a series of labelled reference powders that were reportedly being used in the evaluation of new energetic formulations. The materials are common industrial or laboratory chemicals, but each represents a different class of functional group frequently encountered in the design, manufacture, or degradation of energetic compounds. Before the samples can be cleared for safe disposal, confirmation of their identity and chemical functionality is required.” [7]

[bookmark: _Toc211506941]Hypothesis

The hypothesis is that the 4 materials will be identified using the FTIR machine and associated material library with a confidence level of above 95%. 

[bookmark: _Toc211506942]Variables

The below table details the variables identified in this experiment, their type and how they relate to the experiment

	Variable Type [footnoteRef:2] [2:  I = Independent, D = Dependent, C = Controlled] 

	Variable
	Effect/ example

	C
	FTIR Technique
	The equipment available and therefore the technique used can affect the results KBr Plates vs ATR Crystal.

	C
	Instrument Calibration
	Is the machine calibrated, when and is the experiment using reference materials.

	C
	Instrument Settings
	Settings like the apodization function will alter how much smoothing or background noise is removes from the result. 

	C
	Spectral Resolution
	This resolution setting determines how many ‘bounces’ through the sample the laser does and therefore will impact the readings

	D
	Absorbance / Transmittance
	This is the primary measurement. 

	D
	Baseline Characteristics
	How much noise exists on the result, this directly reflects how contaminated the sample is. The less noise the purer the sample.

	D
	Peak Intensity
	This corelates to how concentrated the sample is and the strength of certain bonds. 

	D
	Peak Position
	This correlates to Bond vibration frequencies. 

	I
	Sample
	Which sample is being tested.

	I
	Sample Composition
	What the sample is. 

	I
	Sample Phase
	what phase the sample is, S,L or G

	I
	Sample Thickness
	The thickness of the sample can affect.


Table 2 - Experimental Variables



[bookmark: _Toc211506943]Materials and Setup


PPE
Safety Goggles
Nitrile Gloves

Materials
Isopropyl alcohol
Blue Roll
Powdered Sample Materials
Equipment
1 x Sample Container Per sample.
1 x Metal Spatula Per Sample 
1 x Perkin Elmer Spectrum 2 with Diamond ATR and associated equipment

Setup
Other than the gathering of appropriate materials no setup is specifically required for this experiment outside of the procedure. If the FTIR is new the manufactures instructions should be followed for initialisation and first use. [8]

[bookmark: _Toc211506944]Procedure
The procedure outlined below details what was performed in the experiment but does not include specifics related to the equipment being used. 

· Prepare Sample
· Place a small amount of the sample in a labelled disposable container. 
· Prepare FTIR Machine
· Start Up Machine
· Retract foot from sample plate
· Remove Protective covers from foot and sample plate 
· Clean Sample Plate and Foot
· Rotate foot to clear plate to enable cleaning. 
· Remove foot by pulling down gently. 
· Clean sample plate and foot using IPA and Blue Roll. 
· Re attached foot gently be pushing it back on. 
· Perform Background Scan. 
· Rotate Foot to over the sensor
· Tighten the foot till the ratchet clicks
· Initiate the background scan on the software. 
· Observe the results for any irregularities to the ‘normal’ scan. ‘If anything makes sense clean and test again’. 
· Once successful test is achieved loosen the foot and rotate the foot out of the way of the sample plate to finish preparation for the sample. 
· Load Sample
· Using the metal spatula add a sufficient pile of the material to the sensor until the sensor is covered. The quantity does not matter if the sensor is covered. “This is bucket chemistry” [9]
· Rotate the arm and foot over the sample. 
· Tighten foot until the ratchet clicks
· Scan Sample
· Select Scan
· Wait for Initial Scan
· Confirm reading is logical for expected material
· Select Scan
· Await Final Scan to complete. 
· Initial Processing
· Change Sample results graph line colour to something ‘sensible’
· Compare result to available Library
· Observe and note Initial Result
· Save Files in file format Name: YYYYMMDDHHMM-SAMPLENAME-OPERATOR.csv
· Repeat from Step 3 for each new sample. 
· Initial Results from Library Lookup
· Sample A Vit C Powder
· Sample B Guanidine Nitrate
· Sample C Methyl 3-nitrobenxoate
· Sample D Acetaminophen (Paracetamol)
· Tidy Up
· After the final sample has been tested, repeat Steps 3 and 4 till clean. 
· Replace Foot and Plate covers  
· Tighten foot till click. 
· Power down equipment.



[bookmark: _Toc211506945]Observations and Data

The full results achieved for each sample can be seen in Annex 2 separated by sample, this also details the library search results for each sample. The below section reports the individual spectra for each sample with the associated absorption peaks. 

[bookmark: _Toc211506946]Sample A
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Figure 2- Sample A Spectra
[bookmark: _Toc211506947]Sample B
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Figure 3 - Sample B Spectra
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Figure 4 - Sample C Spectra
[bookmark: _Toc211506949]Sample D
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Figure 5 - Sample D Spectra





[bookmark: _Toc211506950]Calculations and Processing

The common method to process and evaluate FTIR spectra is to compare the resultant absorption spectra to a library of known spectra. This is the fastest and most effective way of accurately determining the chemical in a spectrum. Prior to these libraries being available, the reading of spectra results was a valued skill. The sections below detail the major functional groups that can be identified from the sample spectra as this is what would be done when a there is no result from a library or chemical is unknown. 

Due to the constraints of this report only sample A will be evaluated manually as detailed in the introduction using a list of available functional groups with wave numbers [10]. 

[bookmark: _Toc211506951]Sample A

	Wavenumber approximation ()
	Peak Shape
	Functional Group

	3524, 3407,3311
	Sharp 
	O-H Stretch

	2981, 2916
	Broad, Medium
	C-H Strech

	1732, 1653
	Strong, Sharp
	C=O Stretch

	1497,1453
	Medium
	C-H Bending

	1271, 1111, 1043
	Strong, Sharp
	C-O Stretch

	987,819,753
	Strong, Sharp
	C-H Bending



From the above functional groups, it can be determined that the sample has a at least a hydroxyl Group, a Benzene Ring and a Carbonyl Group but without more detailed evaluation it is not simple to determine the compound from this information. 

[bookmark: _Toc211506952]Results & Discussions

[bookmark: _Toc211506953]Library Identification

Using the available library matching the below results can be concluded. 

	Sample Name
	Determined compound
	% Confidence From Library Search
	Comments

	A
	Vitamin C Powder
	99.4
	High confidence in results

	B
	Guanidine Nitrate
	95.3
	Slightly lower confidence than expected. Could re-run.

	C
	Methyl 3-Nitrobenzoate
	52.8
	Compound not in library, identified Ethyl 4-nitrobenzoate instead

	D
	Paracetamol (acetaminophen)
	99.3
	Hi confidence in results


[bookmark: _Ref211349567]Table 3 - Library Search Results


The results in Table 3 provide high confidence in the identification of samples A,B and D. With confidence matches all above 95% there is little likelihood of misidentification. Sample 3 came back with a incorrect match with a low confidence. On further investigation it was determined that the correct spectra is not available in the library hence the incorrect result. In addition, as this sample was locally synthesised quality and contamination of the sample are concerns. 

[bookmark: _Toc211506954]Conclusions
In conclusion the 4 unknown materials where able to be correctly identified using the FTIR despite sample C not being available in the library. The basic evaluation of the major functional groups within the samples further assured the correct results. FTIR spectrometry is a critical method in the identification of unknown materials within OME and is often used in both lab and field conditions. As a whole the experiment was a success, enabling the safe disposal of the materials from the given scenario. 
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The below annex details the data and information captured through both digital and written means during the experiment. 

Fillable FT-IR Method Template
(complete every field. Where asked to justify a choice, give a short reason,1–2 sentences.)
1. Safety & sample handling (tick / fill)
PPE required: [ ] Lab coat   [x] Nitrile gloves   [x] Safety glasses   [ ] Fume hood if dusty
Hazard notes (brief): No Specific Notes in relation to the Task but unknown chemicals should be treated with sufficient caution
Waste route (how samples / wipes will be disposed):
Most samples present no hazard and therefore contaminated supplies can be disposed of through general waste. Methyl 3-nitrobenzoate contaminated items will be disposed centrally through contaminated waste. 
2. Equipment & consumables (list model where applicable)
	Item
	Make / model (if known)
	Qty / Notes

	ATR-FTIR spectrometer
	Perkins Elmer Spectrum 2 
	___1___

	ATR crystal (type)
	X Diamond ☐ ZnSe ☐ Other: 
	___1___

	Cleaning solvent
	(IPA / EtOH / other) 
	___500ml___

	Micro-spatula / tissue
	Blue Tissue and Metal Spatulas
	1 Roll + 1 Spatula per sample

	PC / software
	Spectrum IR
	______

	Reference spectra files
	Stored in local Library 
	______


3. Acquisition parameters (fill and justify)
Spectral range: 4000 – 250 cm⁻¹ - This is the capability of the machine. 
Resolution: __________________ cm⁻¹ - Justification: this refers to how many ‘bounces’ the laser does along the sample
Background scans: 15 scans - Justification: this is considered a statistically relevant number of scans to allow for a more relevant average reading of the sample. 
Sample scans: 15 scans - Justification: Same as background. 
Apodization function: __________________ - Justification: TBC
Pressure/force guidance: (how you will ensure consistent contact)
The ATR has an inbuilt max torque wrench
File naming convention: YYYYMMDDHHMM-SAMPLENAME-OPERATOR.csv
Files to be saved: [ ] native format   [X] .csv   [ ] .png/.pdf annotated
4. Step-by-step measurement procedure (numbered)
(Be explicit so another trained student could reproduce your work.)
A. Prepare Sample
i. Place a small amount of the sample in a labelled disposable container. 
B. Prepare FTIR Machine
i. Start Up Machine
ii. Retract foot from sample plate
iii. Remove Protective covers from foot and sample plate 
C. Clean Sample Plate and Food
i. Rotate foot to clear plate to enable cleaning. 
ii. Remove foot by pulling down gently. 
iii. Clean sample plate and foot using IPA and Blue Roll. 
iv. Re attached foot gently be pushing it back on. 
D. Perform Background Scan. 
i. Rotate Foot to over the sensor
ii. Tighten the foot till the ratchet clicks
iii. Initiate the background scan on the software. 
iv. Observe the results for any irregularities to the ‘normal’ scan. ‘If anything makes sense clean and test again’. 
v. Once successful test is achieved loosen the foot and rotate the foot  out of the way of the sample plate to finish preparation for the sample. 
E. Load Sample
i. Using the metal spatula add a sufficient pile of the material to the sensor until the sensor is covered. The quantity does not matter if the sensor is covered. “This is bucket chemistry” [9]
ii. Rotate the arm and foot over the sample. 
iii. Tighten foot until the ratchet clicks
F. Scan Sample
i. Select Scan
ii. Await for Initial Scan
iii. Confirm reading is logical for expected material
iv. Select Scan
v. Await Final Scan to complete. 
G. Initial Processing
i. Change Sample results graph line colour to something ‘sensible’
ii. Compare result to available Library
iii. Observe and note Initial Result
iv. Save Files in file format Name: YYYYMMDDHHMM-SAMPLENAME-OPERATOR.csv
v. Repeat from Step 3 for each new sample. 
H. Initial Results from Library Lookup
i. Sample A Vit C Powder
ii. Sample B Guanidine Nitrate
iii. Sample C Methyl 3-nitrobenxoate
iv. Sample D Acetaminophen (Paracetamol)
I. Tidy Up
i. After the final sample has been tested, repeat Steps 3 and 4 till clean. 
ii. Replace Foot and Plate covers  
iii. Tighten foot till click. 
iv. Power down equipment. 
5. Data processing & interpretation policy (state what you will do)
ATR correction: [ ] Apply   [X] Do not apply - Reason: Not Needed 
Baseline correction: [ ] Yes   [X] No - Method / settings: None 
Smoothing: [X] None   [ ] Savitzky-Golay (window = ___, poly = ___) - Reason: Smoothing from 15 scans and Average
Peak-picking rules: (e.g., pick top 5 peaks > X% absorbance, tolerance ± Y cm⁻¹)
Manual____________________________________________________________________
Library search use: [X] Will run library search - acceptance threshold:  95 %
Manual justification requirement: (state how many diagnostic peaks you will cite) ___
6. Quality control / validation checks (tick and comment)
Background collected at start - time: ______ - comment: ____________________
Blank collected after each sample - comment: Yes per notes and Procedure. 
Replicate acquisition performed on sample: [ ] A   [ ] B   [ ] C   [ ] D - results OK? [ ] Yes   [ ] No - notes: 
ATR crystal cleaned between samples - method: Clean after Test, Re background test, and then next sample
S/N check - main peaks S/N ≥ ______ - measured at _____ cm⁻¹ - value: _____
If any check fails, describe corrective action: Reclean, Background Scan, and Retest
7. Troubleshooting (two likely problems and mitigation)
Problem 1: Contamination
Action: Reclean, Background Test and Retest 
Problem 2: Poor Sample Contact
Action: Retighten till torque drive clicks, retest. 
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Figure 6 - Written Experiment Notes Page 1
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Figure 7 - Written Experiment Notes Page 2
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Figure 9 - Sample A Spectra
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Figure 10 - Sample B Screen Shot
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Figure 11 - Sample B Spectra
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Figure 12 - Sample C Screen Shot
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Figure 13 - Sample C Spectra



[bookmark: _Toc211506961]Sample D
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Figure 15 - Sample D Spectra

image1.png
inistry
of Defence




image2.png
ADbsorbance [A.U.]

— Trinitrotoluene

T T T T |
6.0 6.5 7.0 7.5 8.0
Wavelength [um]




image3.png
0.25

0.2

0.2

0.20-

0.1

016

014

012

0.10

0.08-

0.06-

0.04-

0.02

0.00-

0.01

3407.09cm-1, 0.04A
3311.63cm-1, 0.04A

3524.21cm-1, 0.04A

2981.40cm-1, 0.06A  2916.09cm-1, 0.06A

1653.13cm-1, 0.12A

1497.11cm-1, 0.04A

1752.59cm-1,J0.05A)

1022.77cm1, 0.25A

987.85cm-1, 0.15A

1111.20cm-1, 0.20A 753 9%cm, 0.15A

563.88cm-1, 0.16A

1312.99cm-1, 0.13A

471.01cm1, 0.11A
1043.76cm-1, 0.10A

1271.58cm-1, 0.11A

1453.09cm-1, 0.04A

4000

3500

3000 2500 2000
cm-1

1500 1000 500450




image4.png
03y

o
S
i
,
,
O
,
R
emsoin
oy / 562 91emfi, 0364
e
,
o
[} \
Lo
N\
o 2820 Gem-1, 0 06A 1444 28cm-} 0.07A
R,
N
oo —— ——
: —
yis — — — — — —

om-1




image5.png
:
,,
.
o 1101 80cm-1, 0264 £23 38cm1, 0.
)
s
} — il
N

o

- - - = -

ET)




image6.png
021 502.63cm-1, 0.21A

517 67cmf1, 0.20A
020
1225.31cm-1, 0.19A
1505.41cm-1, 0.19A
01 682.07cm1, 0.17A
143 53cm-1, 0.17A
1562 t4cm-1 0.1 807.24cm1, 0.1
018) 1258.57cmil, 0.15A 836.09cm-
1651.53cm-1, 0ftsA]
124179011, 0,14
7 0.13A
014 1609 43cm-1 0. 1BA 8em-1, 0.fIIA
785.9
012 137 em-1, 0,11l
o7 flocm-1. 0104 0.4
< oo
1171.8cm-1, 0.08A
0.08 968.360m-1, 0.06 463fem1, 0.0
3160.22¢m-1, 0.07A 1015 125.'.74 0.06A
1 75em-1, 0.47,
006! 3322.81cm-1, 0.06
oo 57.08cm|
0.02
0.00]
001
4000 3500 3000 2500 2000 1500 1000 500450

cm-1




image7.jpeg
pajejouue jpd/Bud  [] Aso' ] jewdoj sAleu [ ] ;penes oq 0} S8l

w«‘w\»\ug. LYY w\\QJM d:w onQ :UOJJUBAUO0D Bulweu 8ji
(3220 Ve @76dey 7175 ul

(10BJUOD JUBJSISUOD BINSUB [[|M NOA MOY) :@ouBpInb 8d10)/2iNssald

i “UONEoNIISTT=

) %) A) )27 77)75  UOHedyisNY - Sueos
»30\ 0y X)) 1) ¢)>7 J  ‘uoheoypsnr - sueos ¢ ] :sueos punoibxoeg

S| :sueos a|dwes

a:wvmbvb Yod 7OY

) qvvr,\ —h ~7 \\\u\vw» -Wo T 17 — (PJ7] 9buei jeoads

(Ayasn[ pue 1) si39weled uonisinboy ‘g

X \wuuw\ P2073 s9|l} esjoeds sousisey
J 1 v/9)> N\\\A 3Jemyos / 0d
)7 Vm L‘\uf 1 y\\ﬁ\ u.@\& anssy / ejnjeds-oIoIp

(4ayjo / HOZ \@ aAjos Buiues|y

#9UO 01 9817 0 puowieq (edh) [e15K10 Y1

239795 ~0F 5] oy sewwonoeds wiLu1y

sejoN / A (umou J1) [opouw / xe|y way|
(319e11dde aiaym [apouw 1si|) s3|qewnsuod 3 uawdinby 'z

] > =

g7 S - Y ) J< 7.
‘(pesodsip aq ||Im sadim / sejdwes Moy) sjnou asep)

‘(Jauq) ssjou prezey

Aysnp y pooy awing [] sasse|b Ajejes S sanolb oINA] jeoo qeq [] :paanbai 344
(I3 /1) Bujipuey ajdwes 3 Ayajes 1

(‘seousyues z—1'Uoseal Joys e anib ‘@oloyo e Ajisnf o) peyse aleyzy ‘Piey Aione 2jaiduwioo)
aejdwa ] poyId A yi-14 9|qe|i4





image8.jpeg
:uoiy

‘7 wajqoid

r\\vvﬂwd\* §8N_ ‘uonoy

Y >y INYIupe)  hwelqod
(uoneSniw pue swajqoud Ajay1| omy) Sur00ysa|qnoiL ‘L

TP © v 7547 Cpoy :UOIOB BA[}0BLI00 8q1I0S8p ‘S|[B 308UD AUE J|
¥77°%1 Yoy - ‘enfeA - ,_wo Je painseau - 2 N/S syeed ulew - %08Yo N/S

w2y + GQ 7! \.\3\ Q A?A ‘poyjew - sejdwes usamiaq paues|o [e}shio ¥ 1Y
:sajou

-oN[] seAlléeMosunsar-al] o[l gll vl]:edwes uo pawiopad uopisinboe sjeolday

P () 0 G, QU uswwioo - sdwes yoes Jaye pajos)|0o yueld
P01 D) ) P)roys 324 0u

)7l

“JUSWILIOD - 2w} - Ye)s Je pajoa)|0d punoibsoeg

(Juswwod pue 3211) $323Yd uoliepi|eA / |0J1uod Aljenp ‘9
T (ay0 |im noA syead onsoubelp Auew moy ajess) :Juswalinbas uoneaynsnl [enuepy

% w 1, ‘PIoysai} aouejdeooe - yosess Aseiq uni [ [/ :@sn yosess Aieigi
) by

(,_wo A F 90oURIS|0)} ‘D0URgIOSAE %X < s)ead G doj yoid “6°9) :sejni Bunjoid-yesd

“” w\DP\H ) Sm_\ﬂﬂ :uoseay - ( = Ajod ~ = mopuim) Aejo-Ayzyines [] suoN [/ :Buiyioows
0y :sbumes/pouyidn - ON S saA [ ] :uonoauiod suljeseg

«3,8 o] 9 |y ‘uosesy - Aidde jou oa¥ Aiddy []:uooswuoo ¥y
(op [11m NoA 3eym 33e3S) Adljod UoneIBIdIRIUI B Buissad0ld eleq g

7

9

'S

YA ~
07 5 30U~ e
23 w\.\Q\: r‘\niﬁ\vn\u ey M_ 4
;wme&\\ 291 -

(oM InoA @onpoidal piNod JUSPNIS paulel} JYOUe 0s Joldxe ag)
(pasaquinu) 21npadodd jJuawalnseaw dais-Aq-dais 'y

A1919T) BT JOU ~~ar03]  )peo) —





image9.png
€ PerkinElmer Spectrum IR
[ File View Messurement Process Setup Navigation Help

End (cm-1)
450 15

Accumulations Sample D

Administrator 27

Start (cm-1)

4000 Scans v

‘Samples View 1 Results Table
‘Source Spectra Search Results

@ Sample Nome

1 mple A grp 2

petpten

> By .

Scan Scanalyze.

Sample ¥

Load Setup

Search

‘Search Best Hit
PUOTT2

o g ®

Halt Background  Monitor

‘Search Best Hit Description

UATR

Search it List
&1 | Search Score

0.98091
0978539
og72tes
0502383
059208

F95209.5 FOS20SVITAMIN C MICRO-.
F95212.5P F95212VITAMIN C, PHEUR _
FO5210.5P FOSD1OVITAMIN C  PURISS..
‘CAMU-CAMU EXTRACT 25%
ACEROLAEXTRACT 25

PHARMA™2
PHARMA™2

P Type here to search

N =

Aeceptas BestHit Search Resicuels
Y| o, Additional propetes of PUO112
&
o
W o]
M| s
L 0%
022
o
o10]
000
s
0 00 £ 200 ED 00 B
PerknA? e o1
Name Desciption
>—SompleAgrp2 ‘Somple 023 By Adrmiistrator Date Ficay, O.
»——Puoii2 VITAMIN C, PULVER
©  Clikherctoview erors thatoccured during search
[ae—
Setup ATR | Setup Results il | St Sear Parametes Setup Sectal Livaren
Name Desciption Viite Protected | Include TR Path
€ FORENS?2 Cilsersim broadhead Documerts|Libraries Forensics FT-IR Library Forersics DLB L.
© PHaRNA? Cilsersim broadhead Documents Libraries|Pharmaceuticals FT-R Libary Pharmaceuticals db Remove
© POLYVER (CAUsersim broadhead Documerts|Libaries\Polymers FT-IR Library\FOLYMER DLB
€ Libary 1 Clpel_datalibs Clear
© Lk Clpel_datalibsiFluka dlb Detals
P TR Poymer sy Cloel_datlibs\intPoly spl
& DRUGS Clpel_datalibs!Ramdrugs db
© P Clpel_datalibsiRampolym b
£ 894 i (iremal) @ C106420 | Adrinistato





image10.png
€ PerkinElmer Spectrum IR -
 ma Vi e G S MR D

Strt(cm-1)  End(cm-)  Accumulations Sample 1D Description
4000 450 15 Scans v Administrator27 || Sample ¥

‘Samples View 1 Results Table | Search

Source Spectra Search Resuls Search it List
& Sample Name Search Best Hit Descriton
mple Borp 2 JANIDINE NITRATE. PURUM: 1 POLYMER
o oseazis 705033 5P FORO3IAMINOGUANIDINE NI POLYMER
3 osiss #50920 5P FE0330GUANIDINE CAREON  POLYMER
T osiou ‘GUANIDINE NITRATE PHARMA2
5 05z ‘GUANIDINE NITRATE FLKA
5 ostise MELAVINE UREA FORMALDEHYDE RE_ POLYMER
7 oseizs F5700 5P FETOSONMETHYLUREA PU. POLYMER
& osrEa FLUOXYMESTERONE KER DISC FORENS2
9 osTE FLUOXYMESTERONE KER DISC PHARMA2
0 oessin TESTOSTERON PHARMA2
Aeceptas BestHit Search Resicusls
LT Addtional propertes of CT783
[ Informsion
W e
L 12
Value of the propery.
10
)
<
05|
04
02]
0]
oy
4000 3500 3000 2500 2000 1500 1000 500450
Perkntimer nc cm-1
Name Description
> ——sampleB g2 Sample 024 By Administator Date Friday, O.
»——ciz FS0970.5P FSO70GUANIDINE NITRATE P

@  Clickheretoview errors thatoccurred during search.

119
£ Type here to search 3 noes T





image11.png
0.9

0.

07

0.6

0.4

0.2

0.1

3194.45cm-1, 0.49A

2820.61cm-1, 0.06A

2405.82cm-1, 0.04A

1343.38cm-1,

1660.25cm-1, 0.69A

64cm-1, 0.40A

1773.76cm-1,/0.03A

0824

1459.01cm-1, 0.30A

821.01cm-1, 0.24A

532.14cm-1, 0.75A

562.91cm:-

. 0.36A

3500

3000

2500

cm-1

2000

1500

1000

500450




image12.png
€ PerkinElmer Spectrum IR
 ma Vi e G S MR D

Strt(cm-1)  End(cm-)  Accumulations Sample 1D Description
4000 450 15 Scans v Administrator27 || Sample ¥

Samples View 1 Results Table  Search

Source Spectra Search Results Search HitList
] ‘Sample Name ‘Search Best Hit Description | Search Score. | Search Reference Spectrum Desciption | Search Library
1 ETHYL &-NTROBENZOATE PHARNA
2
3 BENZOYLECGONINE KER DISC FORENS2
7 F55850.SP FE58504-HYDROXY-G-METH. POLYMER
5o ‘GLYCERYL TRIBENZOATE C24 H20 06 POLYMER
6 oawms TESTOSTERONE BENZOATE SIGMA 28 FORENS2
7 oamry 1.3-DINITROBENZENE FLUKA
- PIPEROCAINE SUEAR FORENS2
o oawsn PIPEROCAINE SHEAR PHARMA2
o 04w DOCOSA10.12-DIVNE1 22-DIVL DIBEN POLYMER
Acoept as BestHit Search Residuals
9 Adiionsl propertes of F72540
1] 12 Property | nformation
5 Copyright Fluka brary suppled by PerkinEimer
11
o]
104
0.9
0.
0.7-
0.6{
0.
0.4-
0.3-
024
0.1
VAUS N
-0.0.
-0.0-
4000 3000 2000 1000 205
Fuka brary supplied by Perkin Eimer cm-1
Neme Descrption
>——SampleCgrp2 Sample 025 By Administrator Date Fricay, O...
>—m0 ETHYL 4-NITROBENZOATE
@  Clickheretoview errors thatccurred during search.

20
£ Type here to search 3 noes B





image13.png
0.9

717.52cm-1, 0.92A

0.9{
08
07-
06 1349 Tdcm-1, 0.58A
1247 94cm-1, 0.53A
05 1134.68cm-1, 0.48A
1526.15cm-1, 0.43A
128gJ84cni1, 0.45A
04
1101 gjem-1, 0.26A 823.38cm-1, 0,36
925.28cm-1, 0 28A
1715 75cm-1, 0.33A 118 73cm-1p poA 779 28em-1. 0304
148 52cm-1, 0[f0A| 975 98cm-1. 0 31A
03
486.72cm1, 025/
8o ghem-1.p.1pA
664.94cm-1]0.20A
02 1787 2401, 0024
01 3092 30cm-1, 0.08A 1848.38cm-1, 0.02A
3421.21cm-1, 0.05A 26§8.9%cm-1, 0.05A 4dem, 0.05A
1073.94cm-1, 0.29A
35
oo 3500 3000 2500 2000 1500 1000 500450

cm-1




image14.png
€ PerkinElmer Spectrum IR
[ File View Messurement Process Setup Navigation Help

Strt(cm-1)  End(cm-)  Accumulations Sample 1D Description @
v

4000 450 15 Scans v Administrator27 | Sample ¥
. " Load Sety

UATR
Samples View 1 Results Table  Search

‘Source Spectra Search Results ‘Search Hit List
@ Sample Name Search Best Hit ‘Search Best HitDescription (| Search Score
1 1
2 osim PARACETAMOL FEIN (RV241) PHARMA2
3 oss7er PARACETAMOL FEINES PULVER PHARMA2
) FO0370.5 FOU3704-ACETAMIDOPHEN . POLYMER
5 oo PARACETANOL PHARMA2
5 oot ACETAMINOPHEN -REFIDDA- FORENS2
7 ogEn ACETAMINOPHEN -REF-IDDA- FORENS2
5 083067 ACETAMINOPHEN KER DISC PHARMA2
s 0307 ACETAMINOPHEN KER DISC FORENS2
0 074362 ‘CODEINE 507% ACETAMINOPHEN 50%  FORENS™2
Acceptas Best it ‘Search Residuals
LT Addiionsl propertes of PUOOTS
-] 100
& %
W 90
8
80
75
o
-
[
60
55
50
45
40
35
4000 3500 3000 2500 2000 1500 1000 500450
Perkinlmer inc. cm-1
Neme Description
>——SampleDgip2 ‘Sample 026 By Administrtor Date Frday, O.
»——PU0075. PARACETAMOL FINE POWDER
@  Clickheretoview errors thatoccurred during search.

1122

£ Type here to search 3 x noes B





