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Introduction

There exists a need to create a method for rapid and unambiguous
Identification of flammable oils, which can be used to help
Identify causes of accidental/arson fires. The goal of this project
IS to use a commercially available ambient ionization source,
Direct Sample Analysis (DSA), with Mass Spectrometry (MS) to
create mass libraries that can aid in the identification of forensics
unknowns.

Instrumentation

The DSA 1on source was mounted to a PerkinElmer AXION TOF
MS. Reagent Ion gas composition, flow rate, temperature,
countercurrent heated gas flow rate, and purge gas flow rate were
adjusted through software controls for optimum conditions.
Liquid oil samples were Introduced Into the 1on source
Individually on screens which were mounted on a two axis
translator with sample position controlled through software.
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Figure 1A: Scheme of interworking components of DSA
source. 1B: DSA source attached to the AXION TOF.
1C: Close up picture of the corona needle as well as
mesh screen
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Figure 2: Representation of various oil samples which
are considered flammable as seen by DSA lonization on
the AXION.
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Figure 3:Mass spectra of various types of olive oil within
the same brand. This shows the need of characterization
of not only olive oil but of the multitude of types olive

olls.
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Figure 4. A demonstration of the differences which can
be found within the same product, but with various
manufactures. This study further proves the need to
create extension libraries to appropriately identify
unknowns

Il Libraries with eCipher

A screen shot of the program AxION eCipher (V 1.0.0.0
Build 2476). This software allows data to be captured
and stored into target compounds list which can later be
search against. This Is a representation of the type of
results that can be achieved with this software

Targets Library: C:\Program Files\PerkinElmer\&xI0ON eCipheri\Methods\Zombustable Oils.swi [ Laad ] [ Create New] Spectrum
Enabled  Name 'RT |Window | Type |Forward |Reverse |Target Ion - Mass Intensity (%) -~
i Linseed il 1.1000 10.0000 RI 100 100 [l 1 5.1 E
2 wegetable il 0.6520 10.0000 RI 100 100 2 106 0.2
3 Wacuum Pump Oil 0.4520 10.0000 RI 100 100 3 107 0.3
4 Motor Oil 0.5021 10,0000 RI 100 100 A 107 7.9
o Olive Oil Extra Light Brand 1 5.1513 10.0000 RI 100 100 = 5 107 3.1
G Olive Oil Pure Brand 1 2.8349 10.0000 RI 100 100 o 107 0.5
) FDivee Ol Erd: Virgin Brand 1 1.1181 10.0000 RI 100 100 F 103 0.4
8 Olive Qil Extra Virgin Brand 2 2.3847 10.0000 RI 100 100 8 109 0.5
= Olive Qil Extra Virgin Brand 3 1.0348 10.0000 RI 100 100 e 9 109 2.5
10 Olive Oil BExtra Virgin Brand £ 1.5181 10.0000 RI 100 100 10 109 3.1
11 Clive il Extra Virgin Brand 5 1.6014 10,0000 RI 100 100 - 11 110 0.2
12 110 0.4
Time 0.0000 rr|ir15,. Scans U rrl.r’ 0. UUU Rel Int 0.00% Ion Ratios 13 111 0.6
- 14 111 2.0
100+ imhz |Ratic | Tol % 1= 111 05
T 16 111 0.2
207 17 112 0.2
ant 18 113 0.4
T 19 113 0.2
7071 20 114 17.1
21 114 1.2
= °91 22 115 0.1
c sof 23 115 0.1
E T 24 115 1.5
407 25 115 0.3
- 26 116 1.0
1l 27 116 0.3
2071 28 117 0.5
T 29 113 0.2
107 30 119 0.2
0- 31 119 0.7
200 400 600 800 1000 1200 32 119 1.3
Mass 33 120 0.3
34 120 0.7
T et Com t Report
Name e Delta Area Height L. EEsE Liis il Component ;.. potios Confidence Status
RT/RI RT/RI Threshold Threshold Forward Reverse Index
1 Vacuum Pump Cil 0.4520 0.5021 0.0501 2273698 1397858 350 350 a9 117 5 Mot Tested 8.8 Mot Found
2 Maotor Oil 0.5021 0.5021 0.0000 2273698 1397858 350 350 370 a00 5 Mot Tested 63.9 Found
3 Vegetable Cil 0.6520 0.5021 -0.1499 2273698 1397858 350 350 78 195 5 Mot Tested 8.7 Mot Found
4 Olive il Extra Virgin Brand 30.9347 0.4638 -0.4659 449057 182702 350 350 12 52 4 Not Tested 1.2 Nat Found
5 Linseed il 1.1000 0.7520 -0.3480 943747 386582 350 350 29 593 11 Mot Tested 13.5 Mot Found
& Olive Oil Extra Virgin Brand 11.1181 0.9853 -0.1328 38980 21556 330 330 10 211 16 Mot Tested 6.2 Mot Found
7 Olive Oil Extra Virgin Brand 41.5131 0.5853 -0.9328 436736 137881 350 350 9 67 7 Mot Tested 1.0 Mot Found
8 Olive Oil Extra Virgin Brand 51.6014 0.6187 -0.9827 316857 97703 330 330 27 215 8 Mot Tested 3.2 Mot Found
9 Olive Qil Extra Virgin Brand 22.3847 0.5853 -1.79594 436736 137881 330 330 21 154 7 Mot Tested 1.5 Mot Found
10 Olive Oil Pure Brand 1 2.8349 0.9853 -1.8496 38980 21556 350 350 20 204 16 Not Tested 2.6 Not Found
11 Olive Oil Extra Light Brand 1 5.1513 0.9853 -4,1660 38980 21556 330 330 25 113 16 Mot Tested 1.0 Mot Found

01 jaw 2012 05 14 su[M5], Time 0.5074 mins, Scan# 29, Intensity 0.00e+000, Relative Intensity 0.00%:
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