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ABSTRACT: Elemental compositions of each of 100 to 500 dif-
ferent constituents (i.e., every peak in a mass-to-charge ratio range,
50 � m/z � 300) of lighter fluid, kerosene, turpatine, gasoline,
diesel fuel, and two brands of mineral spirits (and their weathered
analogs) make possible direct identification of each accelerant in a
experimental fire, based on electron ionization 6.0 Tesla Fourier
transform ion cyclotron resonance (EI FT-ICR) ultrahigh resolution
mass spectrometry. Septum injection of as little as 500 nL of accel-
erant into an all-glass heated inlet system yields definitive elemen-
tal compositions (molecular formulas) based on accurate (� �1
ppm average error) mass measurement alone. Extraction and EI FT-
ICR mass analysis of fire debris from a controlled burn of a couch
with simple (lighter fluid) and complex (turpatine) ignitable liquid
yielded dozens of elemental compositions serving as a unique “fin-
gerprint” for each petroleum product, despite the presence of up to
249 additional extracted matrix and pyrolysis components. Forty-
five of 56 lighter fluid constituents and 126 of 133 turpatine con-
stituents (not counting 13C-containing species) were identified in
the debris from a fire staged for each respective accelerant.
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ant, ignitable liquid, weathering, ion cyclotron resonance, Fourier
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In 1997 the State of Florida Bureau of Fire and Arson Investiga-
tions conducted 5437 investigations (up 35% from 1994). Of
those, total losses were valued at an estimated $234,452,737 with
losses from arson totaling nearly $39 million. Furthermore, of the
148 fire-related deaths reported that year, 23% were a result of ar-
son related fires. Incendiary related fires comprised 40% of all fire
investigations and led to 751 arrests. In the same year, the State of

Florida Fire and Arson Laboratory analyzed 1392 fire debris cases
containing over 3100 samples (1). Nationally, about one in five re-
ported fires is of suspicious origin (2). As a result, the simple, rapid
identification of ignitable liquids in suspected arson fires is crucial
to the timely criminal investigation of suspected arson cases. Fur-
thermore, new analytical techniques and sample preconcentration
methods are needed to provide reliable information when tradi-
tional analysis techniques fail.

Analytical Difficulties

Gas Chromatography (GC) with Flame Ionization Detection
(FID) has been used for the identification of ignitable liquids in
fire debris for well over 30 years (3). It provides a simple, rapid
chromatogram that may be compared to known standards to de-
tect and identify the presence of an ignitable liquid (4). Advances
in sample preconcentration methods (5), such as solid phase mi-
croextraction (6–10) and the use of activated carbon strips or
coated fibers (11–15) have addressed the problems encountered
with traditional solvent extraction (16) or steam distillation
(17,18). However, in some cases, the presence of an ignitable liq-
uid can neither be established nor discounted due to coeluting
substances that interfere with chromatogram comparisons to stan-
dards (19). Both pyrolysis and matrix volatile organics can com-
plicate the GC chromatogram and make detection and subsequent
identification of suspected arson accelerants difficult to impossi-
ble (20–23). Another complication is microbial degradation of the
ignitable liquid prior to analysis (24). Multidimensional GC (25),
reverse phase liquid chromatography (26), or acid stripping
(27,28) can remove or separate interfering components; however
these methods cannot be used at microscale. Efforts to overcome
these interferences can be difficult and time consuming, as well
as unsuccessful, due to compositional overlaps between the ig-
nitable liquid standards and pyrolysis species produced from
common petroleum-based products used in building construction
(26,28–30). The present method cannot distinguish an ignitable
fluid component from matrix/pyrolysis components of the same
elemental composition (i.e., the same molecule and/or its iso-
mer(s)). However, that distinction does not significantly affect
our ability to identify an ignitable fluid. The worst that can hap-
pen is that a few compounds from matrix/pyrolysis could add to
the signal already present from the reference ignitable fluid. That
won’t affect our “matching” procedure, because (unlike “pattern
recognition” methods) we do not rely on relative abundances of
resolved peaks. Moreover, our method does resolve and eliminate
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all matrix/pyrolysis products whose elemental composition differs
from those in the reference ignitable fluid.

Mass Spectrometry

Problems with typical GC-FID analyses stimulated the replace-
ment of the FID with a mass spectrometer. GC-quadrupole, GC-ion
trap, GC-time-of-flight, and GC-magnetic-sector instruments are
currently available. GC-quadrupole mass filters are most com-
monly used and provide a wealth of information for ignitable liq-
uid identification (23,31–33). However, despite its ability to
greatly reduce the number and impact of both pyrolysis and matrix
species, the limited mass resolving power of GC-MS typically ne-
cessitates specific data interpretation schemes optimized for spe-
cific fuel classes or specific petroleum products (21). Both target
compound chromatograms (19,20,34,35) and mass chromatograms
(36) have been employed for the interpretation of GC-MS data,
each with its own difficulties. A target compound chromatogram,
as its name implies, requires the selection of target species charac-
teristic of the ignitable liquid under standard GC conditions; more-
over the selected species must persist detectably after prolonged
weathering, dilution, and/or contamination from coeluting com-
pounds (19,35). Alternatively, as reported in the early 1990s, the
requisite number of different mass chromatograms can be prob-
lematic (19,35).

Fourier transform ion cyclotron resonance mass spectrometry
offers ultrahigh mass resolving power (m/�m50% �1,000,000 @
mass-to-charge ratio � 500 or so, where �m50% is the mass spec-
tral peak full width at half-maximum peak height), high mass ac-
curacy (to �1 ppm) and rapid analysis (�10 min) (37–43), making
it an attractive alternative for the analysis of complex volatile mix-
tures (44). The high mass resolving power afforded by FT-ICR
mass spectrometry allows for the baseline resolution of multiple
species of different elemental composition at the same nominal
mass (e.g., 12C12H23 vs. 12C11

13C1H22, differing by just 0.0045 Da
at a nominal mass of 167 Da) without prior chromatographic sep-
aration. The resolution of isobaric species combined with the sub-
ppm determination of accurate mass not only resolves multiple
species at a given nominal mass, but also provides unique assign-
ment of molecular formulas (elemental compositions) for all peaks
in the mass spectrum (45,46). The elemental composition assign-
ments constitute a molecular formula “fingerprint” of the ignitable
liquids and their weathered analogs. Inter-standard presence/ab-
sence comparisons of such elemental “fingerprints” yield a set of
components unique to a given ignitable liquid and its weathered
analogs. In fact, as long as one can resolve and identify all of the
components of a complex mixture, it is the very complexity of that
mixture (i.e., the principal problem for traditional methods) that
makes its “fingerprint” so specific. Here we report the first foren-
sic application of FT-ICR mass analysis for discrimination be-
tween unweathered/weathered arson accelerants and for identifica-
tion of those accelerants ignitable liquids in associated fire debris
by use of a homebuilt 6.0 T FT-ICR mass spectrometer coupled to
an All-Glass Heated Inlet System (AGHIS) (47).

Experimental Methods

All experiments were carried out with a homebuilt FT-ICR mass
spectrometer equipped with a 15 cm horizontal bore 6 Tesla mag-
net (Oxford Corp.) and a MIDAS data station (48) described in
more detail elsewhere (44). Briefly, the mass spectrometer features
dual closed perforated cylindrical Penning ion traps (49) and is
evacuated by a pair of 1500 L/s (N2) cryopumps (CryoTorr 8, CTI

Cryogenics, Mansfield, MA). The system is coupled to an All-
Glass Heated Inlet System (AGHIS) (R.J. Brunfeldt Company) via
a resistively heated glass transfer line (0.5 mm i.d.) containing a
drawn glass conductance limit (~80 �m i.d.). The conductance
limit enables moderate inlet pressures (1–500 mTorr) in the
AGHIS while maintaining ultrahigh vacuum (5 � 10�9 Torr) in the
source vacuum chamber. The sample is volatilized in either a sep-
tum or ampoule inlet and passes to the source cell through a heated
glass capillary terminating within a couple of inches of the dual
Penning ion traps. A second conductance limit (2.5 mm) between
the two Penning ion traps allows for an additional pressure drop
(factor of 10–50) to 5 � 10�10 Torr for high resolution mass mea-
surements. The current sample introduction arrangement restricts
the sample vapor to an all-glass path from the septum inlet to the
ICR cell and enables hydrocarbon samples to be analyzed with a
minimum of fragment ions that could otherwise be produced by
catalytic cracking at a hot metal surface. The AGHIS oven temper-
ature (~250°C) and transfer lines (~200°C) are maintained at ele-
vated temperature to ensure that the sample remains vaporized
throughout the course of the analysis. The source vacuum cross
was kept at ~150°C to prevent the sample vapor from condensing
on the chamber walls.

Unweathered, 25, 50, and 75% weathered #2 diesel fuel,
kerosene, gasoline, and mineral spirit standards were obtained
from Restek Corp. (Bellefonte, PA) as neat liquids. Bulk lighter
fluid, turpatine (an ASTM class 0.4 ignitable liquid and a
petroleum based replacement for turpentine), mineral spirits, and
paint thinner were obtained from Walmart (Tallahassee, FL) and
used as unweathered standards. Weathered standards were pre-
pared from the unweathered bulk petroleum products as follows.
Aliquots of each unweathered petroleum product were transferred
to glass vials and placed under a gentle stream of dry nitrogen. Per-
cent weathering (25, 50, 75, 85, and 95%) for each petroleum prod-
uct was determined by weight loss: i.e., 50%-weathered petroleum
product has lost 1/2 of its initial weight by evaporative loss. Two
mineral spirit samples, Restek Corp. (Bellefonte, PA) and Gillespie
made by W.M. Barr and Company Inc. (Memphis, TN) were in-
cluded to find out if the technique could distinguish between two
different batches sold as the same commercial petroleum product.

Fire debris samples were collected from a controlled burn of a
couch conducted on-site, accelerated by the addition of ~1 L of ig-
nitable liquid. Samples were collected from the combustion of in-
dividual couch cushions and then the entire couch. A portion of the
fire debris sample (~5 g) was placed in a pure cellulose extraction
thimble and Soxhlet extracted in chloroform (~200 mL) for 24 h.
The remaining extract was distilled over a hot plate until only ~10
mL remained. The liquid was then placed in a SpeedVac for ~1 h
to remove the excess solvent and then stored at -20°C until analy-
sis. Prior to analysis, the sample was transferred to a small glass
dish where the remaining (~200 �L) of the extraction solvent was
evaporated with a dry nitrogen purge that yielded (e.g.,) a green,
brownish-black solid (turpatine sample) or a brownish-yellow film
(lighter fluid sample) in the sample dish. The glass dish containing
the sample was placed in the ampoule inlet of the AGHIS and
cooled with liquid N2 prior to evacuation by a mechanical pump
and then a diffusion pump. The liquid N2 was then removed from
the sample and the temperature of the AGHIS ampoule compart-
ment was ramped to 250°C in ~7 min to volatilize the sample.

The FT-ICR MS experimental event sequence is described else-
where (42). Briefly, ionization and detection were performed in
separate compartments of a dual ion trap. In this way, electron ion-
ization may be conducted efficiently at relatively high pressure in
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the “source” compartment, with subsequent transfer of ions to the
“analyzer” compartment for high-resolution detection at much
lower pressure. Specifically, the volatilized sample (1 �L injection
volume for unweathered/weathered standards or the solvent extract
from the fire debris) was ionized by a low-energy electron beam
(18 eV and 500 ms beam duration) at a source pressure of ~5 �
10�9 Torr (measured ~1 m above the source cell) before isolation
in the analyzer trap (5 � 10�10 Torr, measured ~1 m above the an-
alyzer vacuum cross) for dipolar cyclotron excitation and detec-
tion. The trapping potential applied to each end cap of the analyzer
cell was successively lowered from 2 V (initially, to prevent loss of
translationally “hot” ions) to 0.4 V (once the ions had cooled) prior
to broadband excitation (100 kHz - 1.56 MHz, sweep rate of 1 �
109 Hz/s, at an amplitude of 21.3 Vp�p) followed by direct-mode
image current detection of 2 Mword time-domain data. The time-
domain data were Hanning-apodized, then padded with another 2
Mword of zeroes, and subjected to fast Fourier transform, magni-
tude calculation, peak location by quadratic fit to the three highest-
magnitude frequency-domain data points and centroid computation
for each above-threshold peak, and frequency-to-mass conversion
(50) to generate a final accurate-mass m/z peak list. All observed
species were singly charged (as evidenced by the absence of mass
spectral peaks separated by less than 1 nominal mass unit).

The high-resolution mass spectra were further processed to yield
a molecular formula for each resolved above-threshold peak in
each m/z spectrum. Depending on the ignitable liquid, the analysis
resulted in the resolution and assignment of 100–500 peaks in each
mass spectrum (50 � m/z � 300). Molecular formulas were auto-
matically assigned to all peaks in the peak list by use of the Molec-
ular Formula Calculator in the MIDAS FTMS analysis software.
Molecular formulas were limited to isotopic contributions from
12C, 13C, 1H, 14N, 16O, 32S, 34S, and 31P.

Results and Discussion

Before analyzing specific ignitable liquids, we pause here to
note two important aspects of the present approach. First, the act of
assigning elemental compositions to all mass spectral peaks effec-
tively reduces an 8 Mbyte FTMS data file to a 10 Kbyte peak list
containing elemental composition and relative peak height with no
loss of information. Thus, computer storage is reduced for simple,
rapid, easily interpreted searches against elemental composition
lists from a suspected arson debris sample. Second, the present
method of comparison for ignitable liquid identification is based
simply on presence or absence of reference compounds in an un-
known analyte mixture. The present method does not rely on rela-
tive abundances of those components, and thus may be more robust
than “pattern-recognition” methods, which depend on matching the
relative magnitudes of (resolved but unidentified) chromatographic
or spectroscopic signals.

Unweathered/Weathered Ignitable Liquid Standards

Aliquots (1 �L) of each of the standard ignitable liquids and its
weathered analog were separately injected into the septum inlet of
the AGHIS, each resulting in a source base pressure of ~5 � 10�9

Torr that was stable for more than an hour. From the ultrahigh-res-
olution FT-ICR mass spectrum (m/�m50% � 100,000), elemental
compositions could be assigned for all of the above-threshold mass
spectral peaks, with an average mass error of �0.5 ppm. Composi-
tional changes as a function of degree weathering are easily ob-
served from changes in the broadband mass spectrum. Due to the
compositional diversity in both the ignitable liquids proper and be-

tween different ignitable liquids, the weathering characteristics of
the ignitable liquids differed slightly, but seemed to fall into one of
two weathering patterns.

Ignitable liquids such as gasoline, kerosene, lighter fluid, paint
thinner, and mineral spirits display similar or less compositional di-
versity as the degree of weathering increased. Figure 1 shows the
compositional changes in gasoline as the degree of weathering in-
creases from unweathered (top) to 75% weathered (bottom). Note
that the number of mass spectral peaks decreases with increased
weathering. Figure 2 shows broadband mass spectra of both un-
weathered and 75% weathered kerosene along with corresponding
mass scale-expanded segments. The compositional diversity of
kerosene is much greater than that of gasoline. From the broadband
mass spectra, it is obvious that the most abundant species have
shifted from m/z � 130 (unweathered kerosene) to higher mass
(m/z � 155) in the 75% weathered kerosene. Although the average
m/z value increases on weathering, the compositional diversity re-
mains about the same. Mineral spirits (Fig. 3), lighter fluid (Fig. 4,
top), and paint thinner (Fig. 4, bottom) exhibit similar behavior,
even after extensive weathering (95% for both lighter fluid and
paint thinner). We can offer two explanations as to why the low-m/z
components persist even after weathering. First, for a simple mix-
ture such as gasoline or lighter fluid, the difference in vapor pres-
sure is not huge between the various components present. Even if
there were zero difference in vapor pressure between different
components, the heavier low-abundance species will soon evapo-
rate below our detection limit, leaving more abundant (albeit
lighter) components to dominate the mass spectrum. In support of
that mechanism, weathering does not produce a shift on weathering
to lower-m/z components for more complex fuels, for which there
are many more species of comparable abundance. Second, at 18 eV
incident electron energy, most of the saturated hydrocarbons will
undergo some fragmentation during ionization. In a simple mixture
(e.g., gasoline, lighter fluid, or jet fuel (51), composed almost en-
tirely of saturated hydrocarbons, one would thus expect to see
fewer peaks after evaporation, with little or no change in the m/z-
distribution range, due to fragmentation that continues to generate
lower-mass peaks.

A different weathering pattern is observed for turpatine and
diesel fuel, for which the mass spectral complexity actually in-
creases as the degree of weathering increases to 50% or more (see
Figs. 5 and 6). Of course, weathering as defined here (namely,
evaporative losses) cannot increase the number of species. Rather,
it is that the capacity of the ion trap is finite, and the unweathered
substances fill the trap primarily with lower-m/z species; as those
species are preferentially lost by evaporation, the same trap can be
filled primarily with higher-m/z species (some of which were be-
low threshold in abundance initially).

Such mass spectral changes on increased weathering are poten-
tially useful for identifying an ignitable liquid in arson debris, be-
cause the state of the ignitable liquid after prolonged burning
should be similar to that from extended weathering, in the absence
of matrix effects. Developing a library of weathering patterns
should therefore increase the number of characteristic elemental
compositions for a given ignitable liquid profile, increasing the
chance of correctly identifying the ignitable liquid, even after par-
tial combustion/evaporation.

Distinguishing Between Two Brands of the Same Ignitable Liquid

The composition of a typical ignitable liquid depends on its
petroleum source as well as commercial processing. We therefore
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FIG. 1—Full-range FT-ICR mass spectra of gasoline. Proceeding from top to bottom: unweathered, 25, 50, or 75%-weathered. Note the decrease in
number of above-threshold peaks on increased weathering.
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FIG. 2—Full-range FT-ICR mass spectra of kerosene. Top: unweathered. Bottom: 75% weathered. The insert in each case is a mass scale-expanded
segment. Although the average mass shifts from ~135 to ~155 Da on weathering, the spectral complexity (i.e., compositional diversity) is relatively un-
changed (see text).



analyzed two brands of mineral spirits to determine whether or not
the present technique could distinguish between different brands of
the commercial products with the same generic name. FT-ICR
mass spectra of two brands (Restek and Gillespie) of mineral spir-
its (Fig. 7) reveal a pronounced shift to lower m/z in the m/z distri-
bution for Gillespie mineral spirits (top) relative to that for the
Restek mineral spirits sample (bottom). Based on these results for
mineral spirits, we predict that it may be possible to identify an ig-
nitable liquid (even after severe weathering) within a commercial
petroleum class.

Arson Debris Analysis

Vaporization of the arson debris extracts resulted in a signifi-
cantly higher base pressure (5 � 10�8 to 1 � 10�7 Torr) in the
source vacuum cross and therefore lower (but still very high) mass
resolving power (30,000 � m/�m50% � 50,000). One complex
(turpatine) and one simple (lighter fluid) ignitable liquid were used
for the arson debris test. An elemental composition could be as-
signed for every ignitable liquid peak in the mass spectrum at a
mass accuracy of �1 ppm. However, it was not possible to assign
an elemental composition to every matrix peak in the turpatine de-
bris extract mass spectrum, due to large number of matrix peaks
with molecular formulas that could contain elements other than
those searched (C, N, O, S, P, H). In any case, those unassigned
peaks do not affect identification of an ignitable liquid, because
unassigned peaks are assumed to originate from the matrix or py-
rolysis rather than the ignitable liquid. For example, for the turpa-
tine debris extract ~85% of all peaks in the broadband mass spec-
trum could be assigned at a mass accuracy similar to that obtained
for the lighter fluid debris extract, namely, �1 ppm.
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FIG. 3—Full-range FT-ICR mass spectrum of Restek Corp. mineral spirits. Top: unweathered. Bottom: 75% weathered. In this case, weathering results
in only minor changes in the relative abundances of mid- to high-mass species.

FIG. 4—Full-range FT-ICR mass spectrum of lighter fluid (top: un-
weathered and 95% weathered), and paint thinner (bottom: unweathered
and 95% weathered). Here, weathering affects relative abundances but
does not significantly alter the number or identity of chemical constituents.
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FIG. 5—Full-range FT-ICR mass spectrum of #2 diesel fuel. Top: unweathered. Bottom: 75% weathered. The mass scale-expanded segments (200 �
m/z � 300) shown above each broadband mass spectrum reveal a significant increase in the number and relative abundance of high-mass species after
weathering.
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FIG. 6—Full-range FT-ICR mass spectrum of turpatine. Proceeding from top to bottom: unweathered, 50, 85, or 95%-weathered. Note the significant
increase in the number and relative abundance of species throughout the broadband mass spectrum after weathering.



Figure 8 shows the broadband mass spectra resulting from the
vaporization (250°C) of the arson debris from the accelerated
(lighter fluid) combustion of a couch. The debris extract was rela-
tively transparent and brownish-yellow in color. Vaporization of
the extraction solvent in the glass sample dish led to a light brown
film on the dish along with a small amount of precipitate. As a re-
sult, few matrix peaks appear in the broadband mass spectrum. A
molecular formula “fingerprint” is generated by assigning molecu-
lar formulas to all mass spectral peaks. This “fingerprint” may then
be projected onto the unweathered/weathered library of standards
discussed earlier. Figure 8 (bottom) shows the debris extract mass
spectrum (displayed as negative peaks) lined up against the best
match library spectrum, namely 85% weathered lighter fluid (dis-
played as positive peaks). By visual inspection alone, the two mass
spectra are clearly very similar. Clinching evidence is provided by
the mass scale-expanded segments (Fig. 8, top), 94 � m/z � 101.
Specifically, of the 56 mass spectral peaks (elemental composi-
tions) assigned for the 85% weathered lighter fluid standard, 45
(excluding low-abundance 13C-containing species) could be posi-
tively identified from the arson debris extract.

Figure 9 displays a similar match for turpatine accelerated fire
debris. Figure 9 (bottom) shows the broadband mass spectrum for
both the debris extract (shown as negative peaks) and the best
match library spectrum, namely, 85% weathered turpatine (shown
as positive peaks). In this case, the extract consisted of a brown-
green black solid that most certainly is the source of the large
number of matrix peaks in the broadband mass spectrum. Again,
strong visual similarities between the debris extract and 85%
weathered turpatine are evident from both the broadband mass

spectrum (bottom) and a mass scale-expanded segment (middle).
Figure 9 (top) displays the advantage and power of the high-res-
olution mass spectrometric technique. A mass scale-expanded
segment is shown for species of m/z �139. The ultrahigh mass re-
solving power and ultrahigh mass accuracy afforded by FT-ICR
MS yield baseline resolution of multiple peaks at a given nominal
mass, so that library comparisons may be based on actual ele-
mental compositions. The best-match library mass spectrum (85%
weathered turpatine) is shown on top (as positive peaks) along
with the debris extract (negative peaks) on the bottom. Note the
increase in the number and relative abundance of oxygenated
species as well as a new species (m/z 	 139.0541) presumably a
matrix or pyrolysis product. The peak arising from two 13C atoms
at m/z 	 139.1392 drops below threshold in the debris extract
mass spectrum due to a decrease in the relative abundance of its
congener all-12C isotopic species as a result of either evaporative
loss or combustion.

In spite of multiple peaks at a nominal mass, a correlation be-
tween the debris and library standard is possible. Of the 133 re-
solved peaks (elemental compositions) assigned in the 85% weath-
ered turpatine standard, 126 (excluding 13C peaks) were identified
and assigned in the arson debris extract mass spectrum. Moreover,
the success of the match was unaffected by the presence of more
than 249 additional matrix and pyrolysis peaks in the debris extract
mass spectrum, resulting in as many as five peaks at the same nom-
inal mass. Table 1 shows cross-comparisons for elemental compo-
sitions of each of five ignitable fluids vs. the extract from the tur-
patine-accelerated couch debris. It is encouraging to note that the
largest fraction (95%) of elemental compositions found in both
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FIG. 7—Full-range FT-ICR mass spectrum of both Gillespie (top) and Restek (bottom) mineral spirits. Note the difference in the molecular weight range
for components of the two commercial brands of the same ignitable liquid. Such compositional differences, maintained even after severe weathering,
promise to allow identification of the origin of an ignitable liquid.
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FIG. 8—Full-range FT-ICR mass spectrum (bottom) of Soxhlet extracted arson debris collected from a lighter fluid-accelerated control burn (shown as
negative peaks) along with the best match from the arson standard library, namely 85% weathered lighter fluid (shown as positive peaks). Both the broad-
band mass spectrum (bottom) and (much more definitively) a mass scale-expanded segment (top, allowing for elemental composition identification) demon-
strate an excellent match between the arson extract and a library standard.

pure ignitable liquid and couch extract is observed for the correct
ignitable liquid (turpatine). However, two relatively simple ig-
nitable fluids (lighter fluid and mineral spirits) show surprisingly
high fractions of common compositions as well. That’s because
any matrix contributions or matrix fragmentation products from
ionization will increase the number of low m/z species and there-
fore increase the possibility of matching to a simple standard. Thus,
in actual arson situations, it will be advisable first to obtain a refer-
ence library of matrix elemental compositions, and subtract those
from the list of compositions in the extract of burned material to
eliminate “background” species, before trying to match the re-
maining compositions to a pure ignitable liquid. No matter what
matching criterion is used, it is clear that the reliability of the match
will increase with increasing compositional complexity of the ac-
tual accelerant.

Future Projections

The initial ignitable liquid library in the present demonstration
is obviously very limited. However, because of the very large

number of chemically distinct components that can be identified
in fire debris, we feel safe in predicting that this method could be-
come the most definitive means for identifying ignitable liquids
with high reliability. We next plan to conduct double-blind stud-
ies of accelerated test fires conducted on-site. We shall also ana-
lyze actual case samples provided by the State of Florida Arson
Investigation Lab (Tallahassee, FL). In addition, our existing in-
let will be modified to improve the robustness and user friendli-
ness of the current system. We shall also adapt the inlet to allow
activated carbon strip sample preconcentration prior to introduc-
tion to the mass spectrometer.
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TABLE 1—Number of distinct elemental compositions for various pure
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