Agllent

Trusted Answer

Poster Reprint

ASMS 2018
TP-180

_ow Energy El and Hign
Resolving Power Instrumentation

for the Analysis of Arson
Samples

Matthew Curtis
Agilent Technologies, Santa Clara, CA



Introduction

The FBI Uniform Crime Reporting Program reported
56,825 arson cases in 2010 in the United States with
46% of those involving structures such as residential,
storage and public property. The average loss was
almost $18,000, with industrial structures having the
highest loss average of $134,000. The ability to
quickly and confidently identify if an accelerant or
ignitable liquid was used in the origin of a fire is vital
to an investigator. With the number of easily
accessible ignitable liquids increasing and their
diversity decreasing, a sensitive and accurate analysis
is required. Most of the current analyses of arson
utilize the total ion chromatograms of ignitable liquids
to match the sample to a known accelerant’. The
complexity of the sample matrix and possible
mixtures of the accelerants hinders the ability to
quickly match the chromatogram from the database
of images.

The data presented in this poster illustrates the
analytical capability of an accurate mass high
resolution GC/Q-TOF with low energy El functionality
(Figure 1) to help with unknown compound detection
and increased identification confidence to provide
detailed information on specific ignitable liquids.

Figure 1: Agilent 7250 GC/Q-TOF

Experimental

Sample Preparation:

Substrate samples that required only solvent
extraction prior to injection were analyzed. These
substrates were soaked in different accelerants and
different concentrations. Two additional sample
collection types were analyzed; a laboratory wipe of
the accelerant and a wood chip with the accelerant. A
Detailed Hydrocarbon Analysis (DHA) standard
sample included paraffins, isoparaffins, aromatics,
naphthalenes and olefins, was used for the analytes
used for quantitation. Carbon disulfide was used for
the extraction of the substrate to increase the
recoveries of the naphthalene isomers.

Analytical conditions for the GC/Q-TOF platform are
listed in Table T

Low eV Optimization:

A survey of multiple eV settings was acquired, then
reviewed to determine the amount of spectral tilt
necessary for high confidence in the detection of
molecular ions.

Software:

All data analysis was performed with the MassHunter
Suite. This included MassHunter Qualitative Analysis
BO8, MassHunter Quantitative Analysis B0OS,
MassHunter Unknowns Analysis, and Molecular
Structure Correlator.

Table 1: Agilent 7250 GC/Q-TOF; 7890B GC

Parameters?

Column DB-Tms Ul, 60 m, 0.25 mm ID,
0.25 uym film

Injection volume and liner [uiV(S

20:1 split
260 °C
Oven temperature 50 °C for 3.5 min
program 5 °C/minto 120 °C
12 °C/min to 300 °C; hold 5 min

Helium at 1.6 mL/min constant
flow

300°C

280°C

150°C

300 300 m/z

12 Hz, both centroid and profile
70eVand 13 eV
(Emission

Emission 5uA and 0.8pA, respectively

Single-taper low-
pressure drop



Results and Discussion
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Figure 2: lllustrates the spectral tilt observed as the eV is
decreased with the low energy ion source.
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Figure 3: Comparing 70eV (above) and low eV (below) for a
low level component with mass accuracy maintained.
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Figure 4: Exact mass ion extraction to locate suspected
components. Low eV was sensitive enough to detect the
component with an accurate mass.

i St Ta: S, 10, T 325 ® GCompoerdLat € ount. 17 cme, W o fommals =
|- BCE-F Y

scuinton s taen ey Sew twa
Peatiame e Semnay T ¥ el T fewds  Tloo THUT ue Thec kot T e Vinpdgoen T 1T THOAT @ioee TOUonas ¥ mr T ¥ a0t TumieT ©
B S, 0 Tow CRLEED 1 et B3 b LA Cpa M LT eyl CHIL A CanM e o wna

Senpi |70 S K0 127 Mermhed 21 sl HMLIE] Ch3A e 6T amenyl UM TN UMM T coe

AL Co¥ i tepiene UBT eyl COMIA U0 G TUNL_co_TANID_BONG I hewyOwese TN A Veeeess  USememARy TSN b

% L L B cme G0N AT z

" ZHEIL]  CoaVhlapaene LETSemenyl: CINIC AN | AW W s e et

“ UMALD  Coabt lpatene Ldbamen (it RS il R cthe NI AR e

H SIuL camH A coE 4TSIE mAOMS et

“ AL CoRbh apeimen 10 aetytl LTS 1M W s TN MAMS 7 PesbrOhosas M UTH Gbiees USSR TSAOMS P Ty mn s

“ A  Cpd 2 Mipatew 1AERemetyl: CIINIABAM  CHIWH 3P G0 3T DLW X fedbyChvomsty AN blasch Latees PG TALIMS 714 WESTETL mn s

] - BIELL (PSR Mapthens eyt (ALY CHNN LM com 1TRE  mamW T frabrChomets 314 D00 Lthesr UnSenshaNG SLONS AIM WITNEL mn s

H Sasiairs 141 ety A4l ol Mapthsew UATSememyl CUMIE N C1INM A a0t TS MAME  H feabrCheesls IS BTN Lbtae Lirtens s “ € it mn nw
al, LS = — -t w
7 Compmand Chrmstgram Seaity aenrd. ®

It AEW XA OC O MEARNNA L L =S

G macarais spmrin et x

set GBEA -DMAD A =
a4 [Co U5 Raphhalona 16 Taimptn G104 32900 o Conpoond Soaciem 1 7545828 430w FeageT0 IV Swnpia 10, Tw, e S0

! Jmoe

14

"

ELY

2

14

#1018 FE

F|gure 5 I\/Iolecular Feature ExtracUon and NIST17 I|brary
searches provided quick identification of C3-naphthalenes.
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Figure 6: Unknowns Analysis utilized Agilent SureMass, a
signal processing algorithm, to identify individual
components and clean the spectra from co-eluting peaks
and background.
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Figure 7: SureMass signal processing and NIST17 library
search to identify the C5-benzenes from a gasoline soaked
wood chip.



Results and Discussion
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Figure 8- Increased molecular ion intensities at low eV
improved MS/MS spectra to help with the identification of
the structure using Molecular Structure Correlator.

Far b Viem dewior Mehod Updie Ly Reprt Teck b
O W %O et~ § | oot 510 B (D (8 Fontcen Dottt Loyt

-------

s 2 o
| &t 2
. 2 1
e 7 " 7S N - .
% T I . H
W 9% H_ ae T Wy wm B mm I EE T T E TR g § ok 108 G5 ok a8 & as fs ok G 0B 30 0% 41 ok o aE 1 ok :
St ieaiie e Crn Comebe

T e =T Vi

Procesusd Sargie 1132 01 Rarrens |- 15 deradeh T80 1 Surches {13 iy

Figure 9: A quantitation curve was created from the DHA
components and applied to an Exxon aromatic 100
sample, naphthalene-d8 was used as the ISTD.
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Analysis will first identify the target components then find
and identify new components as Hits.

Future Work:

Collect additional accelerant and ignitable liquids to
create a PCDL for unique components for each solution.
Test the limit of detection for some of the unique
compounds with real world spiked samples.

Conclusions

High resolving power, accurate mass and low eV provided
additional information to a difficult analysis

« Software allowed quick analysis of the data to provide
elemental compositions for low level compounds.

MS/MS and structure correlation increased the
confidence in the identification of components

Low eV provided additional information and
confirmation for fragile molecules.

High resolving power quantitation provided excellent
results for complex samples.
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