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OVERVIEW

Summary of Test Methods

The following protocols for extractions and interpretation of ignitable liquids in fire
debris evidence in the Alaska Department of Public Safety Scientific Crime
Detection Laboratory use the following the latest ASTM International standards
as reference guides:

ASTM E1386 Standard Practice for Separation of Ignitable Liquid Residues e
Debris Samples by Solvent Extraction
ASTM E1388 Standard Practice for Sampling of Headspace Vapors fronND S

Samples
ASTM E1412 Standard Practice for Separation of Ignitable Liquj '% from Fire
Debris Samples by Passive Headspace Concentration with Aciivat®d Qgaggoal

ASTM E1618 Standard Test Methods for Ignitable Liquid Re§idueglin Extracts from Fire
Debris Samples by Gas Chromatography-Mass
Spectrometry

ASTM E2451 Standard Practice for Preserving Ignitable Li
Ignitable Liquid Residue Extracts from Fire Debrij mples

nd

This laboratory utilizes a gas chromatograph (GC) Which is interfaced to a mass
spectrometer (MS) with a data statio puter)®apable of storing and
handling chromatographic and mass data.

by visual pattern matching a ce ignitable liquids for the purpose of
detecting and classifying ignit i
interfering combustion is products, which are formed when materials
are subjected to fire, icate certain classes of compounds, as
mentioned in ASTM E d are included in Appendix B, Table 7.

Significance and Use

@0 and classification of ignitable liquids or residues in evidence
a fire scene may assist the fire investigator regarding the origin,
cendiary nature of the fire.

does not necessarily lead to the conclusion that a fire was criminal in nature.
Further investigation may reveal a legitimate reason for the presence of ignitable
liquids or residues.

Due to the volatility of ignitable liquids and residues, and variations in sampling
techniques, the absence of detectable quantities of ignitable liquids or residues
does not necessarily lead to the conclusion that ignitable liquids or residues were
not present at the fire scene.
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INSTRUMENTATION, EQUIPMENT, MATERIALS

The minimum instrumentation, equipment and materials necessary for fire debris

analysis are:

Gas Chromatograph/Mass Spectrometer (GC/MS) designated as “Dejta”
o0 Gas Chromatograph (GC) with an Autosampler %
0 GC capillary column is 100% Dimethylpolysiloxane, with N'
=~ 30m x 250um x 0.25um

0 Mass Spectrometer (MS) capable of scanning f m/z
o Computer and software able to control the G %retrieve mass
spectral data and provide a library sea
0 Helium, chromatography grade (9948Q9+%0)
Reference Ignitable Liquid collection
Preparatory Oven (~5 ft3) is force

Carbon Disulfide, HPLC grad

Charcoal adsorption strip ps)e(from Albrayco Laboratories, Cromwell,

CT)
N: cans with lids (quart and gallon), fire debris
-top GC vials and inserts, caps, Dentotape® dental

Supplies of coate
tic pipets, new small metal paper clips, razor blades

plastic bags,

floss, disp@sable
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QUALITY CONTROLS

Information and Data for Chemicals and Supplies are maintained in the
“Fire Debris Quality Control Binder”

Storage of Supplies

Carbon Disulfide, C-strips, coated metal paint cans with lids (quart and gallon), fire
debris plastic bags, glass screw-top GC vials and inserts, caps, Dentotape® degptal
floss, disposable pipets, new small metal paper clips, and razor blades musi¢de stored
properly to ensure they are free of contamination and from extractable hydrocagbo

GC/MS Calibration

The MS is tuned prior to the analysis of a sequence of samples.

Records are maintained in the “Fire Debris Instrument Logbool” 10 r the
GC/MS, and annually archived into the LIMs.

GC/MS Maintenance

The Gas Chromatograph and Mass Spectromet cRangg’and maintained as
needed (source, septa, liner, etc.). Records are pr|ined in the “Fire Debris

Instrument Logbook” located near the GC/MS.
GC/MS Autosampler syringe is automatj ed between sample injections.

Reference Ignitable Liquids

Various commercial, industrial, a il gMemicals or products that are flammable or
combustible. These Refer IgRitab®Liquids are stored in a solvent cabinet in the
Solvent Room.

The data for these refereRees®e located in the “GC/MS Reference Ignitable Liquid
Library” binder and ebris GC/MS computer.

OXY-SAM Sol@tion ( enated-Standard Accelerant Mixture)

ouse OXY-SAM solution must be analyzed with each case or
show the proper operation of the Gas Chromatograph, autosampler,

The WORKING solution lot number is referenced when analyzing evidence samples.

All the STOCK and WORKING solutions must be stored in the refrigerator, and the
WORKING OXY-SAM solution needs a new cap after use.
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Test Mixture

A commercial product consisting of 13 chemicals must be analyzed
approximately four times a year to show good resolution from the Gas
Chromatograph, and good sensitivity from the Mass Spectrometer.

Records are maintained in the “Fire Debris Quality Control Binder” located near
the GC/MS. E1618-97 Test Mixture (available from Restek, Bellefonte, PA)

Container Blank

A Container Blank is either a “paint can” or a “fire debris plastic baw w,
empty and prepared in the same manner as the evidence sa an

analyzed with the evidence samples.

Extraction Solvent

A new lot of an Extraction Solvent bottle is conce, t&%% analyzed prior
inedifo

to evidence sample analysis, and the data is exa gnificant
contamination.

The extraction solvent is used as a “Reagent Blank¥, and is analyzed just prior to
the analysis of each evidence sampl ecorded along with the evidence
sample in the case file.

If significant contamination is it st be alleviated prior to further

ented in the “Fire Debris Quality

C-strips
A new lot of C-stri

-strip in a GC vial with insert, containing CS, for
ing, and,

e Byp g a% of a C-strip into a formerly analyzed, empty metal quart paint
ining two drops of 100% Gasoline onto a small Kimwipe® to verify
t -Strip efficiency

If contdmination is present, the analysis must be repeated.

If contamination is still present, the C-strip manufacturer must be contacted to
resolve the issue.

The quality control analysis of C-strips is documented in the “Fire Debris Quality
Control Binder” located near the GC/MS.
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Preparatory Oven

The oven temperature is set at 65 °C +/- 2 °C and the temperature is recorded in
the “Oven Logbook”, before evidence containers are placed inside the oven and
when the evidence containers are removed from the oven.

GC/MS Data

Every case file must include the Total lon Chromatogram (TIC), the Extgcted lon
Profile (EIP) from the macro program for every evidence sample, and
one appropriate Reference Ignitable Liquid.
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SEPARATION & CONCENTRATION PROCEDURES

Passive Headspace Concentration with Activated Charcoal

This procedure is used for sampling ignitable liquid residue from samples of fire
debris. The method is nondestructive. the method is used for fire debris
evidence packaged in airtight containers, such as metal paint cans or fire debris
bags. Passive Headspace (PHS) Concentration may not distinguish begveen #1
and #2 Fuel Qils, waxes, vegetable oils, engine oils, bunker oils, lubric&ti i
etc. It may not detect ignitable liquid residue very low in concentraN

1) Briefly open and examine the fire debris sample in order tojdet&gnine that it
is consistent with its description. Resolve any discrep

2) Place a two C-strips on the end of a new and clean sNall r clip and
suspend in the evidence container. The paper glip Yhaf\be¥attached to the

inside of the lid by use of a magnet or hung in cdn Ry a piece of dental
floss.

3) Reseal the container and place in an oven set t@ = 65 °C for = 18 hours. The
adsorption temperature and durati y va¥®based on the evidence
sample.

4) CAUTIONARY NOTE: Whgfi otiger entiary considerations arise, such as
document or latent print e tiggh, it may be appropriate to conduct the
adsorption at room tegperajure ¥ extended periods, such as 24 hours or

longer, to minimize to detect low molecular weight compounds.
5) After heating, the c IMgr is removed from the oven and allowed to cool to

room temperat

oved from the container. One C-strip is placed in a
turned with the evidence. The other C-strip is placed into a

eter sheet must be included in the case file and contain the following
mation: lot numbers of the C-strips and extraction solvent, the size of the
C-strip, the volume of extraction solvent, the oven temperature, the
approximate time in the oven, and the GC/MS column and parameters.

{see Appendix B - Table 2 — Parameter Sheet example}
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Solvent Extraction

Due to size and/or packaging, certain evidence samples may not be suited for
using the Passive Headspace Concentration technique. This method is useful
for extracting ignitable liquid residues from very small or very large non-porous
containers. It is also useful when attempting to distinguish between various
grades of Fuel Qils, since it extracts low volatile compounds.

1) Open and examine the fire debris sample in order to determine tha®{t 4
consistent with its description. Resolve any discrepancies. \

2) Place a representative sample in a clean beaker.
3) Thoroughly moisten and mix the sample with a suffici %f solvent

such as CS.. ‘ i
4) For some items of evidence (such as fuel cont% » may be added
te

directly to rinse any ignitable liquid residues.

5) Decant the CS;into a second clean beakgr If necessary.
6) Reduce the CS;volume in a hood RQuegllowingmi#’to evaporate to = 1 mL to

concentrate any ignitable liquid rg8 hat may be present.

S

NOTE: DO Not Evapor T

7) The sample is then transfeje C vial for GC/MS analysis.
8) Return the CS; ext a% evidence by inserting C-strips in the GC vial to

absorb as much ot¥ge 5.

O
&
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Sampling of Headspace Vapors

This method may be employed when the investigator suspects that a light
oxygenate may be present, and strong odor of alcohol is detected.

This practice is the |least sensitive of the sample preparation techniques and may

not detect quantities of less than 10 pL of petroleum product. Because this

separation takes place in a closed container, the sample remains in

approximately the same condition in which it was submitted. Due to

inconsistencies in the debris sample condition, reproducibility of TICs

difficult to obtain. High concentrations of highly volatile compound&
omp8ynds

overwhelm the headspace, inhibiting the recovery of less volat

1) Open and examine the fire debris evidence in order to, % hat it is
consistent with its description. Resolve any discrep&g®ies

2) A gas-tight syringe Air Blank consisting of air is d e GC/MS using
an appropriate method by not shutting off the filg@m

3) Punch a small hole in the lid of the paint can wih a uch as a nail and

immediately place a piece of transparent SNe t&#pe over the hole.
4) Analyze an ambient sampling first, and then the can in an oven at

= 65 °C for = 30 minutes.

5) Insert the syringe needle throug
withdraw = 1 mL of headspac
GC/MS method.

6) Reseal the hole with tape.

7) Re-analyze the evidence c@pta sing the Passive Headspace

Concentration techn\

am®ling Liquid Samples

1) Check thegpH of he%iquid
2) The ljg/m may be analyzed by a flame test. This is accomplished by
: @A w drops of the liquid into a small aluminum pan and gently

SI0 theliquid to a flame

ed hole, pump it several times, and

I b the GC/MS using an appropriate

The re®ults of these tests are documented in the bench notes.

NOTE: Clean organic evidence samples must be diluted with CS; before

GC/MS analysis. Typically, a dilution is 1 drop/mL CS;
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GC/MS ANALYSIS

After GC/MS analysis of the evidence samples, the TIC, EIP, and mass spectral
data are evaluated by comparison to reference ignitable liquid data.

Evidence samples and a reference ignitable liquid must be analyzed using the
same GC/MS method within 30 days.

The GC/MS utilizes an autosampler for injecting evidence samples an

reference ignitable liquids, which is controlled by a “sequence” prodadur®.
{see Appendix B - Table 3 - Sequence Table Setup}

All the GC/MS methods are printed and placed in the “Fir %trument
Logbook” located near the GC/MS.

S
O
&
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DATA ANALYSIS

1) Access to data:
. On the GC/MS computer, “Enhanced Data Analysis”, “File”
o “Load Data File...”, change path, select data file, TIC in upper window
o For a 2-page TIC and EIP report, type <macro “deltaakaion”,go>
{see Appendix B, Table 4, for EIP macro command information}

o To obtain the Mass Spectrum of a TIC peak, widen peak, doublggfight
click on the peak center, mass spectrum appears in lower wind
. For a library search of a peak, double right click on the mas ectr,
“Search Results” are at bottom of screen
2) The carbon number range is determined by comparing the TId e evilence
sample to the OXY-SAM solution, Test Mixture, or to simi N containing
known n-alkanes
3) Extracted lon Profiles for chemical families must be u tQen e the signal-to-
g

noise ratios and to decrease the influence of interf ohds {see Appendix
B, Table 5, and Table 6 — Additional Chemical Farfjlies racted lons}

4) An identification of an ignitable liquid is made cQmbyation of:
e Visual pattern matching of TICs with ref

ignitable liquids
o0 Relative retention times
0 Relative ratios to each g
e Visual pattern matching of §
o0 Relative retentio
0 Relative ratios t¢ €% >
e Mass Spectral library s g#FSignificant peaks

pference ignitable liquids

e Visual @attern Mgtching of TICs and EIPs can be assisted by:
-houge “GC/MS Reference Ignitable Liquid Library”
— Ignitable Liquids Reference Collection”
oritative forensic books and Journal papers
NOTE: These libraries are only intended to give guidance for
selection of reference ignitable liquids

NOTEY If the evidence sample EIP seems to indicate a close comparison to a
reference ignitable liquid EIP, but the evidence sample TIC pattern is too obscured
as compared to the reference ignitable liquid, then the positive comparison is
negated.
The ignitable liquid TIC pattern must be visible in the evidence sample TIC

5) Raw data files are retained for technical review
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INTERPRETATION

Ignitable liquids consist of compounds in different chemical families, which have
been organized into the following classification system, based on ASTM E1618
(see Appendix B, Table 7)

The significant compounds that comprise ignitable liquids consist of:
e Alkanes (both normal and branched)

Alkenes
Cycloparaffins

Aromatics \
Naphthalenes
Indanes
e Oxygenates (L
» Distinguishing between examples within a clgseificgtiorfgflay be possible,
but not consistent. %\
le

» The ignitable liquids listed in Appendix BT the various

classifications are illustrations of kno erClal uses. These
examples are not intended to be all-incluSiv

1) With the exception of the g&so assification, the major ignitable liquid

classes may be divi i subclasses based on boiling range:
Light, Medium an .

2) Light product rghgeg

& Nn-Cgy, the majority of the pattern occurs in the
range n-Cy 0 nT&jor peaks exist above n-Cj;.

3) Medium pfoduct e: n-Cg— n-Ci3, narrow range products, the majority of
the p cugd in the range n-Cg— n-Cy3, no major peaks below n-C; or
ab 4.

ea roduct range: n-Cg— n-Cy, typically broad range products, the

il ®f the pattern occurs in the range n-Cy— n-Cy, with a continuous
rn spanning at least 5 consecutive normal hydrocarbons, or ignitable

jd products starting above n-Cij.

5) It may be necessary to characterize a product as “light to medium,” or
“medium to heavy,” when the carbon number range does not fit neatly into
one of the above categories. In such instances, the carbon number range
should be reported.

4)
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Ignitable Liguid Classification

In order for an ignitable liquid to be classified, the following minimum
criteria must be met:

Criteria for the Classification of Gasoline

GENERAL.: All brands of gasoline including gasohol and E85. Patter
characterized by abundant aromatics in a specific pattern.

ALKANES: Present. Pattern may vary by brand, grade, and IQ\

CYCLOALKANES: Not present in significant amounts.

fer ignitable
liquids; 1-methyl-3-ethylbenzene (m-ethyltoluene), -4thylbenzene
(p-ethyltoluene), 1,3,5-trimethylbenzene, 1-meth
(o-ethyltoluene), and 1,2,4-trimethylbenzene S ent; above n-C-, the
aromatic concentration is generally substantigll\gaigRer than the alkane

concentration.

CONDENSED RING AROMATICS:
ignitable liquids is usually prese
methylnaphthalenes. These ¢
Indan (dihydroindene) and m

omparable to known reference
aphthalene, 1- and 2-

y be absent in some gasolines.
are usually present.

WARNING: The mer

en f alkylbenzenes does not justify an
identification of gasolin se compounds must be present at approximately
the same relative ions as are observed in samples of known gasoline.
Many carpet at have been exposed to fire conditions contain these

es, and naphthalenes, which are present in gasoline, are
also sogetigligs found in fire debris samples containing no foreign ignitable liquid

may irglicate an aromatic product.
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Criteria for the Classification of Distillates

GENERAL.: Traditional distillates and de-aromatized distillates; Predominant
pattern associated with a homologous series of n-alkanes in a Gaussian
distribution of peaks. Light distillates may not exhibit a recognizable pattern and
may contain one or two of the n-alkanes.

ALKANES: Abundant. Predominant n-alkanes present with isoparaffinic

compounds present.
CYCLOALKANES: Present, less abundant than alkanes. Pattern &b

boiling range and peak spread.

AROMATICS: Always present in traditional medium and %tes; less
abundant than alkanes; pattern and abundance varies oi e and peak
spread; may be present in light distillates. In some prod¥cts, romatic
composition may be significantly reduced or compl aljseW(de-aromatized).

CONDENSED RING AROMATICS: May be presegt b on boiling range and

peak spread.
Q‘ Isoparaffinic Products
tQgisively of branched chain aliphatic

g rgnge and pattern are dependent on the

Criteria for the Classifi

GENERAL: Product comprise
compounds (isoparaffins). T
specific formulation.

ALKANES: Abundan tte mparable to known isoparaffinic formulation.
Characteristic isopara uct patterns present with no or insignificant levels
of n-alkanes. TheSgoil nge and compound pattern are dependent on the

specific formu

bselt, or not present in significant concentrations.

. Absent, or not present in significant concentrations.

NO indicative of cycloparaffins are also present in smaller amounts in
isop@Ifinic compounds. “Cycloalkane” pattern representing isoparaffins may
be pregent, but significantly less abundant than the alkane pattern.

CONDENSED RING AROMATICS: Not present.
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Criteria for the Classification of Aromatic Products

GENERAL: Products comprised almost exclusively of aromatic or condensed
ring aromatic compounds, or both. The boiling range and pattern are dependent
on the specific formulation.

ALKANES: Not present in significant amounts.

CYCLOALKANES: Not present in significant amounts.

AROMATICS: Abundant. Pattern comparable to known aromatic ggoduets.
Pattern depends on formulation. K

CONDENSED RING AROMATICS: May be present, pattern sw‘ on
formulation. Pattern comparable to known aromatic prodydCt.

NOTE: Light aromatic products may consist of singlgs0r & fe pounds.
These compounds must be identified by both GC_ r@teriorNinte and mass
spectral identification.

WARNING — The relative intragroup ratios ‘h ers of xylenes and
Cs-alkylbenzenes do not vary significagilgamo troleum products.

Therefore, the relative ratios of th @ nds should match, or nearly match,
the ratios found in petroleum I

ey are to be reported. Further, in the
presence of Styrene at a conc significantly higher than that of Toluene
or Xylenes, the findin \ or Xylenes should not be considered

significant.

O
&
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Criteria for the Classification of Naphthenic-Paraffinic Products

GENERAL: Products comprised mainly of branched chain (isoparaffinic) and
cyclic (naphthenic) alkanes. The boiling range and pattern are dependent on the
specific formulation.

ALKANES: Abundant. Branched alkanes present while n-alkanes may be
notably absent or at diminished levels compared to distillate products. Pattern
comparable to known naphthenic-paraffinic products.

naphthenic-paraffinic products.

AROMATICS: Not present in significant amounts. Q
CONDENSED RING AROMATICS: Not present in sign\%u

CYCLOALKANES: Abundant. Pattern comparable to known \
nts.

Criteria for the Classific Normal Alkane Products
GENERAL: Product comprised gXclus f n-alkanes. The boiling range and
pattern are dependent on the #IC forMulation.

ALKANES: N-alkane progyct patte resent with no isoparaffins or only minor
levels of isoparaffins. QY range and pattern are dependent on the
specific formulation.

CYCLOALKA ent in significant amounts.

AROMATICSH Not pllesent in significant amounts.

COND R AROMATICS: Not present in significant amounts.
N ; ajor chromatographic peaks for this class must be identified by both
GC time and mass spectral characteristics.
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Criteria for the Classification of Oxygenated Solvents

GENERAL: Products containing major oxygenated compounds may include
mixtures of oxygenated compounds and other compounds or products. Major
oxygenated compounds present before Cg; major compound(s) may include
Alcohols, Esters, and Ketones. Other major compounds including Toluene,
Xylene, and distillate formulations may also be present.

ALKANES: If in a mixture, may contain characteristic petroleum distill attern;
pattern depends on formulation.

CYCLOALKANES: Pattern depends on formulation.

AROMATICS: Pattern depends on formulation. Q
e &C retention

CONDENSED RING AROMATICS: Not significant.

NOTE: All major oxygenated compounds must b
times and mass spectral characteristics.

WARNING: The mere presence of oxygen% nts such as Alcohols or
orei

Acetone does not necessarily indicate gagf a f ignitable liquid is present in

of the compound (at least one order

IC) before the analyst should

ne classification or do not fall into any of the above classifications
¥scellaneous/Other.

f these synthetic mixtures consisting of only a few compounds, rather
than dmtillation, require GC retention times and mass spectra of the compounds
in order to achieve classification.
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Factors Affecting Interpretation of Results

Pattern matching of EIPs rarely gives perfect correlation with reference ignitable
liquids. In general, the unknown pattern (if positive) will be skewed toward less
volatile compounds for weathered samples, or skewed towards more volatile
compounds for incompletely recovered samples. Compounds may be missing
from the light end, the heavy end, or both. Under certain conditions, selective
loss of chemical families may result from microbiological degradation.
Compounds may also be added to the pattern when the pyrolysis or ¢ tion
of materials at the fire scene yields compounds of the same chemigal fagilie§ as
c

those being compared. All of these circumstances must be taken i
by the analyst during visual pattern evaluation. Therefore, it i that

the analyst have a sufficient library of reference ignitable liqui ccessive
stages of evaporation. A library of extracts from commo% aterials
aingd

containing no foreign ignitable liquids should also be m

Interferences

Extraneous Compounds-Burned material f
extracted usually contributes extraneous compo,

the sample has been
to an extract.

The amount and type of pyrolysis
depend on the substrate materi

stion products formed during a fire
istory.

They can consist of Oxygenat@d
Aromatic, or Condensed Ring

itega for Meavy Petroleum Distillates should be reviewed
unds" that elute near n-alkanes and are the result

lect¥ar weight hydrocarbon (asphalt) decomposition.

cs, all of which will appear in the EIPs.

Extracts that meet th
carefully for "extrageou
of Polyolefin or

Peaks represgnting fle Corresponding 1-alkene or 1, (n-1)-diene, and having a

concent concentration (within ¥2 an order of magnitude) of the
alkane considered as indicating the presence of Polyolefin products or
aspRalt mposition products rather than Fuel Oil products.

Poly@gfin Tecomposition products typically do not exhibit the same pattern of
brancRed alkanes as Fuel Qils.
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Missing Compounds-Exposure of the ignitable liquid to heat usually results in
the preferential loss of lighter compounds, thereby enhancing the
chromatographic pattern at the heavy end. Some sample preparation
techniques may result in the preferential recovery of either the lighter or the
heavier compounds, resulting in the "loss" in the opposite end. Neithegbr these
factors will cause the selective loss of intermediate compounds. The
unexplainable absence of compounds from the middle of a pattern en

sufficient grounds for a negative finding. Possible explanation g
intermediate compounds include low sample concentration (cd d below
detection limit), distortion of the mass spectrum by a co-e eous
compound, and, in rare cases, selective loss due to diggst robes. Any

such explanation for loss of compounds in the midd must be
scientifically supportable, and efforts should be mafe, iBle, to retrieve
evidence of their existence from the data file or by\yeanglygihg the sample.

The presence of small quantities of some compOu common to a particular
class of ignitable liquid product does pecessaly indicate the presence of
that liquid in the debris at the time o For example, the pyrolyzates of
some polymers may include Tol enes. The pyrolyzates of polyolefin
plastic may include a homolo

Certain ignitable liquid ¢ OouRds My be found in some substrates common to

fire scenes. For exa 3 ne products found in linoleum and in
carbonless paper for illates found in some printed materials; and solvents
used in some adh®@giy; oatings.

r

If there is suspicion that an ignitable liquid found might be indigenous to the
substrate, the testing of an appropriate comparison sample, if available, may aid
in determiningﬂhether an ignitable liquid is foreign to the substrate.
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Case Bench Notes

e A detailed description of each item of evidence and its packaging
e An updated “Parameter Sheet” (see Appendix B, Table 2)

e Extraction method used (e.g. passive headspace) for each it

e TIC and EIP for each: N

0 evidence sample Q
0 Reference Ignitable Liquid used for compgg \

e TIC of each:

0 empty Container Blank ‘b
0 Reagent Blanks prior to evi e sa analysis

e Conclusions reached from

e Disposition of adsorbe usgd C-strips
e Dates that analysi an®was completed
LIMS Case File

e RequeSi for LRbdratory Services

glete chain of custody information for all evidence

2 generated from LIMS, the case file pages are numbered and the
age is indicated.
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REPORTS
Laboratory number
Agency case number
Submitting Agency
Name of person receiving report

ltem numbers Q\

Item descriptions

“Results, Conclusions and Opinions” is t i}minion based on
all the GC/MS data \

S
O
&
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APPENDIX A

Abbreviations

=. approximately
ASTM: ASTM International

Cx: xis the number of carbons

HPD: Heavy Petroleum Distillate \
LPD: Light Petroleum Distillate (»Q
MPD: Medium Petroleum Distillate (»\

S
O
&
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Appendix B
Table 1

“OXY-SAM Solution”
GC/MS Oxygenated-Standard Accelerant Mixture

An OXY-SAM solution must be analyzed with each case or batch of ¢
show the proper operation of the Gas Chromatograph, autosamplew C
ed |

liner, GC column, Mass Spectrometer, Data Station, and the
Profile macro. %
STOCK SAM solution consists approximately of: \

e Gasoline (JRG-104)10 drops ‘b\

e Jet A (JRG-086) 20 drops
e Diesel Fuel (JRG-107) 20

0.94 mL in a 2 mL vial)

STOCK OXY-MIX soluti on§ proximately of:
e Methyl Alcohol 10 drops
e Ethyl Alcoh 10 drops
e Aceto 10 drops

Icghol 10 drops

| Ketone 10 drops

Isobutyl Ketone 10 drops

(60 drops ~ 1.1 mL in a 2 mL vial)

WORKING OXY-SAM solution consists approximately of:
1 drop of STOCK OXY-MIX solution + 2 drops STOCK SAM Mixture in 2 mL CS;
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Appendix B - Table 2 - Parameter Sheet example

Alaska Scientific Crime Detection Laboratory #: 14-09876
Date: September 1, 2014

Analyst Name, Forensic Scientist Il

Equipment and Parameters Summary Sheet

Instrument and Operating Parameters

Method name: ARSON

Gas Chromatograph (Agilent® 7890A)

Injector: 250 °C

Initial Temperature: 40 °C Final Temperatur 30 °C
Initial Time: 4 minutes Final Time: minutes
Rate (°C/min): 10 Run Tim 0 minutes
Flow: 0.8 mL/minute (constant flow), Helium

Split Ratio: 200:1

Gas Chromatograph Capillary Column (HP-1ms®)

Column Phase: 100% Dimethylpolysiloxane

Inside Diameter: 250 ym

Film Thickness: 0.25 um

Length: = 30 meters

Automatic Injector (Agilent® 7693)

Injection Volume: 1uL

Mass Spectrometer (Agilent® 5975

Acquisition Mode: ScaEle nization (El), Positive-lon mode

Scan: TR m/z (1.3 to 2.05 minutes)

Scan: 0W/z (2.45 to 30.0 minutes)

Source: °C

Quadrupole: °C

Sample Prepar

Gas Chromatog Spectrometer (GC/MS) “Delta”, Autotuned: September 1, 2014

Passive He traction technique utilized a = 40 mm? C-strip at 65 °C for = 18 hours, and eluted

aint can (AMPAC Fire Debris Bag®) contained a = 40 mm? C-strip hanging on a Paper Clip and
tring, and CS, Solvent Blanks were analyzed using identical conditions as all items

suspended by
Activated Charcoal Strips® (C-strips), (Albrayco Technologies®) ACS-100, Lot # D121312
CS, solvent, HPLC grade (Aldrich Chemical Co.®), Lot # 01928AJ

Helium, chromatography grade (99.999+%)

C-strip portions returned as Item # 100GW

All items were analyzed by GC/MS and Wiley 9"/ NIST 2011 MS Library® software
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Appendix B
Table 3

Seqguence Table Setup

1. Use the GC/MS computer
2. “Sequence”

3. “Edit Sequence” and enter the appropriate information Q\

. “Type” — sample
. “Vial” — position number in autosampler tr %
- “Sample” — (blank) for laboratory #, e c

- “Method” — GC/MS method (usually ARS
- “Data File” — (blank) laboratory %, ce #
- “Comments” — initials, e ion s nt, dilution ratio

Repeat this process until t led in
“OK”
“Save Sequence As ...’ e), (ex. 073114initials), “Save”
“Simulate Sequefige rify operability of sequence)

Modify the “Dat xrectory” (ex. D:\Data\073114initials, “Run

Seque

© N o g bk

E: if"an error occurs, modify the sequence
9. “Sequdpce”, Rrint Sequence ..., “Brief Format” (optional)
10. t eqguence Report to ensure that all the information is correct.
.ErnSyire that the “rinse bottle” in the autosampler is full with the “Extraction
nt”
12¥ensure that the syringe moves freely
13.“Sequence”, “Run”

14.Wait until the first vial completes the injection
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Appendix B
Table 4

Extracted lon Profiles

Macro Command

{C:\mschem\MSexe\deltaAKARION.MAC} \

macro “deltaakarion”,go

(A copy of this macro is stored in the Fire Debgi %Logbook}

or EIP Analysis

Chemical Extracted lons (m/z)
Alkanes 57,71, 85,99
55, 69, 83
romafics 91, 105, 119
N alenes 128, 142, 156
Indanes 117,131
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Status: Archived

Additional Chemical Families & Extracted lons

Compound Type m/z

Alkane 43, 57,71, 85, 99
Cycloalkane and alkene 55, 69
n-Alkylcyclohexanes 82, 83
Aromatic-alkylbenzenes 91, 105, 119, 92, 20,
Indanes 117,118, 131
Alkylnaphthalenes 128,142, 1
Alkylstyrenes 104, 11
Alkylanthracenes 178,
Alkylbiphenyls/acenaphthenes 1

Monoterpenes 9

Ketones 43,

Alcohols , 45

oS

&
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Appendix B - Table 7

Ignitable Liquid Classification Scheme

Class

ng ht(C4-Cg)

Medium (CB-Clg)

‘ Heavy (Co- Cso+)

Gasoline-all brands,
Gasohol, E85

Fresh gasoline is typically in the range C4-C;,

Petroleum Distillates
(including De-Aromatized)

Petroleum Ether
Some Cigarette Lighter
Fluids Some

Camping Fuels

Some Charcoal St rs
Some Paint Tigneér
Some Dry Clean SQlven

Kerosene
Diesel Fuel
Some Jet Fuels
Some Charcoal

_ Starters
L Some CRarcogl gtarters Some .
- Aviation Gas . Commercial
Isoparaffinic Products ) S P Inners .
Some Specialty Solvents . Specialty
ofMer Toners
Solvents
Some Paint and Varnish Automotive Parts Some Insecticide
Removers . ;
. Cl@ahers  Specialty Vehicles
. Some Automotive Par ; ;
Aromatic Products leaning Solvents Industrial
Cleaners - . )
Xylenes, Toluen Some Insectlcm_j_e Vehicles Cleaning
' Fuel Additives Solvents
produ
Some Insecticide
Naphthenic-Paraffinic Cyclogxan§ baSé&d Some Charcoal Starters Vehicles
Some Insecticide Vehicles Some Lamp Oils
Products ucts . .
Some Lamp Oils Industrial
Solvents
Some Candle Oils
Solvents
. Carbonless
Pentane Some Candle Oils
Normal-Alkanes Products : Forms
Hexane Some Copier Toners .
Some Copier
Heptane
Toners
Alcohols
Ketones Some Lacquer Thinners

Oxygenated Solvgnts

Some Lacquer Thinners
Fuel Additives
Surface Preparation
Solvents

Some Industrial Solvents
Metal Cleaners/Gloss
Removers

Miscellaneous/Other

Single Compound Products
Some Blended Products
Some Enamel Reducers

Turpentine Products
Some Blended Products
Some Specialty Products

Some Blended
Products
Some Specialty

Products
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Appendix C

Revision History

This manual has too many revisions from FD 2013 RO to document in a revision
history. It must be read as a complete new document.
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	In order for an ignitable liquid to be classified, the following minimum criteria must be met:
	Criteria for the Classification of Gasoline
	GENERAL:  All brands of gasoline including gasohol and E85.  Pattern characterized by abundant aromatics in a specific pattern.
	ALKANES:  Present.  Pattern may vary by brand, grade, and lot.
	Criteria for the Classification of Distillates
	GENERAL:  Traditional distillates and de-aromatized distillates; Predominant pattern associated with a homologous series of n-alkanes in a Gaussian distribution of peaks.  Light distillates may not exhibit a recognizable pattern and may contain one or...
	ALKANES:  Abundant.  Predominant n-alkanes present with isoparaffinic compounds present.
	CYCLOALKANES:  Present, less abundant than alkanes.  Pattern varies by boiling range and peak spread.
	AROMATICS:  Always present in traditional medium and heavy distillates; less abundant than alkanes; pattern and abundance varies by boiling range and peak spread; may be present in light distillates.  In some products, the aromatic composition may be ...
	CONDENSED RING AROMATICS:  May be present based on boiling range and peak spread.
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	Criteria for the Classification of Normal Alkane Products
	Criteria for the Classification of Oxygenated Solvents

