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THE USE OF BODY TISSUE AND FLUIDS
IN AN ARSON INVESTIGATION

by
Charles A. Guinther, Jr.; Robert D. Moss;
Ronald N. Thaman; Michael P. Carrocci;
Mark J. Mulcahy; and Henry Regalado
8 B.A . IRC.
7349 Worthington-Galena Road
Columbus, Ohio 43085
Through the evolution of fire investigation, there is
always a new method of taking samples at the fire scene or
even a new type of sample which can be taken. One of the
samples which is often overlooked is the remains of an
animal or even the remains of a human being. By reviewing

three case studies, the value of such samples in some fire

cases becomes obvious.

Case 1

A fire and explosion occurred in a cabinet finishing
warehouse which caused total destruction to the structure.
A woman, inside the building at the time of the fire/
explosion, stated to other parties that her dog was acting

strange just prior to her seeing a flash of fire race

across the floor. She ran from the building after the
explosion occurred. She refused to be interviewed by any
investigators. Upon digging through the remains of the

building, the carcus of the dog was found. Blood samples

from the dog's heart were taken along with the lungs.
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Analysis of the lung tissue was inconclusive by gas
chromatography techniques; however, the results of the
blood sample analysis by gas chromatography revealed the
presence of propane gas in the blood stream. With this
information, the investigator then interviewed personnel of
the company and found out that there was a truck within the
structure whose fuel system had recently been converted to
propane. It was further revealed that a propane control
valve on the truck fuel tank would sometimes stick open and
allow the propane gas to be released into the atmosphere.
Since the valve had malfunctioned previously and the truck
was the only source of propane present, the truck was

determined to be the cause of the fire/explosion.

Case Z

Another case involved the analysis of the remains of
horses. A fire occurred at a barn and it was suspected
that drugs were used to kill the animals and then the barn
was set on fire. At the scene, samples of the liver and
blood were taken from several of the animals. The blood
was analyzed for the presence of drugs and carbon dioxide
(COZ)' The liver samples were analyzed for the presence of
drugs. No drugs were isolated in either the blood or the
liver samples taken; however, there were elevated levels of
CO2 present in the blood of the animal samples. These

results indicate that there were no drugs in the animals,
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which would have been used to put them to sleep. Further,
the high level of C02 present in the blood system thus
indicated that the animals were still breathing at the time

of the fire.

Case 3

The last case involves a fire in which two women were
victims of a fire. The fire investigator took samples of
fire debris at the scene and the results of the analysis
were positive for gasoline. During the autopsy, it was
learned that the younger woman had a large hole in the
skull cavity. Also during . the autopsy, the lungs of both
were taken for analysis. The analysis of the lung tissue
determined that charcoal lighter fluid was present in the
victims' lungs. This finding was perplexing since gasoline
was found throughout the premises. However, through inves-
tigation, it was learned that a can of charceocal lighter was
present near the location of the bodies and that it was
empty. Through further investigation and interviews, it
was learned also that the two women were having an argumeht
in which the younger woman struck the older woman. The
older woman was then knocked unconscious. At this point in
time, the husband of the older woman entered and struck the
younger woman on the head with a ball peen hammer (this is
supported by the hole present in her head). He then
thought both women were dead, so he poured charcoal lighter

fluid on the bodies and gasoline throughout the house.
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From these three cases it can be seen that body tissues and
fluid can be of great benefit to the fire investigator, not
only in determining the cause of the fire, but to help

determine if there were any outside circumstances involved

with the fire.
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The Detection of Arson Accelerants
Using

Headspace Gas Chromatography & A Wide~Bore Capillary Column

Thomas A. Brette]lx, Penelope Moore, Marie LaMachia

Forensic Science Bureau
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P. 0. Box 7068

West Trenton, New Jersey 08625

And
Robert L., Grob, Ph.D.
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Villanova University
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INTRODUCTION

Among the various responsibilities of the forensic laboratory is the
examination of evidence from the scenes of suspicious fires. The detection
of accelerants is the primary purpose of this type of examination and several
different techniques are presently being used in forensic laboratories.

Some of the techniques used to detect the presence of accelerants are solvent
extraction (1), heated headspace sampling (2-10), steam distillation (11,12), and
sorbent concentration followed by thermal desorption (13-18) or elution with an
organic solvent (19-24). All of the techniques result with samples being injected
into a gas chromatograph for analysis and yielding chromatograms which can be
compared to known standards to determine the presence of an accelerant.

Heated headspace followed by gas-liquid chromatography (GLC) continues to be
the method of choice by many forensic scientists for initial screening of this type
of evidence because of the speed with which a large number of samples can be
analyzed (10). The ease of sample preparation and versatility of handling different
types of physical evidence also make this technique very attractive.

The use of GLC as an analytical tool for potential accelerant detection
in fire debris samples has been an established technique for over 20 years (1,25).
Historically packed columns have been used for this type of analysis for a variety
of reasons. Although forensic scientists realize the increased efficiency and
powerful separation potential of capillary columns, the wide concentration
range and variety of accelerants encountered in this type of evidence has
basically kept the packed column as the mainstay of heated headspace GLC. Now
with the availability of wide bore (0.5mm I.D. or greater) capillary columns
and their increased sample capacity (up to 15,000 ng per sample component)
the analysis of accelerants by heated headspace can be performed using

these columns.
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This communication will show that the analysis of accelerants from
evidence of suspicious fires can be performed routinely using a SPB-1 wide-bore
(0.75mm 1.D.) bonded phase capillary column and heated headspace sampling.

Experimental

A Varian 3700 gas chromatograph equipped with dual flame ionization
detectors was utilized throughout the investigation. A 30 meter (0.75mm |.D.
with a 1.00 micron film thickness) SPB-1 bonded phase glass capillary column
was used for the analyses. The column, purchased from Supelco, Inc., Bellefonte,
Pa., was a glass column mounted on a protective metal cage which incorporated
two capillary column butt connectors that connected the glass column ends to
lengths of flexible, deactivated 0.32mm [.D, fused silica tubing. Specially
deactivated sleeves (%in. 0.0, x 2mm |.D. x 4in.) were inserted into the
injection and detector ports with the proper connections to the capillary
reducer connections. Helium carrier gas was used at émL/min. and Helium
make-up gas was used at 30mL/min.

A 20 ft. metal column (1/8" 1.D.) containing 3% SP-2100 on Supelcoport
80/100 was also used in the analyses. The operating conditions for both
columns are listed in Table 1. All samples were prepared by placing known
amounts of liquid accelerants on a clean Kimwipe and placing it in a clean
one gallon paint can. All of the standard accelerants were purchased from
common commercial sources and analyzed fresh. The gallon paint cans were
punctured with a hammer and nail punch and covered with filament reinforced
tape. The samples were then placed in an oven at 100°¢C for thirty minutes,
removed and appropriate headspace samples were taken with clean dispesable

ImL syringes.
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RESULTS AND DISCUSSION

The most important advantage of the wide-bore capillary column is
the ability to inject samples with a component mass of up to 15ug directly
onto the column and still obtain capillary column efficiency(26). With
the wide concentration range and variety of accelerants possible this becomes
an attractive quality in column selection in arson analysis because the
analyst can utilize the capacity similar to packed columns while obtaining
capillary column resolution. One can appreciate these advantages by
comparing separations of some common accelerants on a wide~bore capillary
column and the corresponding packed column. Figures 1 and 2 show characteristic
gasoline patterns for the 3% SP-2100 packed column and the SPB-1 wide-bore
capillary column, respectively. The improved resolution of the SPB-1 column
over the 3% SP-2100 packed column for the same group of peaks can easily be
seen., For example, looking at the three groups of peaks marked A, B, and C
the increased resolution is obvious. For the B and C groups of peaks the
actual number of peaks present for comparison purposes has actually increased.
This is important because it increases the number of points of comparison
and makes the comparison more valid -- an important feature for forensic
purposes.

We chose the SPB-1 wide~bore capillary to compare to the packed column
because we routinely use the 3% SP-2100 column for casework and the SPB~1
closely resembles the SP-2100 in behavior. This choice was also based on
the 1983 Crime Laboratory Proficiency Testing Program Statistics (see Table 11
and I11) showing that the most popular liquid phase for packed and capillary
columns is the methylsilicone stationary phase (SP-2100 or 0V=101) (27).

The reason methylsilicone phases are such a popular choice for accelerant
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separations is the fact that they offer superior resolution of the higher
boiling components of accelerant mixtures such as in kerosene and diesel fuel.
Figure 3 illustrates this nicely by showing the separation of kerosene on the
3% SP-2100 packed column., The separation of the straight chain hydrocarbons
09-C16 is easily discernable, Figure 4 shows the improved resolution of the
same separation on the SPB-1 wide-bore capillary column. The peaks are not only
sharper but there are more peaks detectable between the straight chain hydrocarbons.
These peaks are reproducible and again, as in the case of gasoline, make the
comparison more meaningful.

Other examples of chromatograms from the SPB-1 column are shown in
Figures 5-9. Figﬁre 10 shows a mixture of gasoline and kerosene (1QuL/1QuL in a
gallon can) run on the SPB-1 column. The patterns of each accelerant are easily
discernable (see Figures 2 and 4). There appears to be no loss in sensitivity
when using the wide-bore column over the packed column when injecting comparative
volumes. For casework we have chosen to inject a 0.5mL-1.0mL headspace sample
to minimize deterioration of the column. However, a larger volume can be injected
if more sensitivity is needed.

Wide-bore capillary columns also offer some advantages over narrow-bore
capillary columns for accelerant detection. For example, narrow-bore capillary
columns usually require the sample te be split (50:1-100:1) resulting in a loss
in sensitivity and information. Wide-bore capillary columns do not. Low
carrier gas flow rates (~1.0mL/min.) for narrow-bore capillary columns require
better than average flow controllers and make-up gas. Wide~bore capillary
columns, on the other hand, can be run on packed column instruments (with adapter
kits for the injector and detector ports). One other important advantage of the

bonded-phase-wide-bore capillary column is that if it does
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become overloaded or contaminated, the column can be taken out of the gas
chromatograph, thoroughly rinsed with solvent; and then reconditioned to be

used again.

CONCLUS ION

Wide-bore capillary columns can be a viable alternative to packed
columns when performing heated headspace analysis of arson accelerants.
The use of a SPB-1 bonded-phase column offers increased resolution over
methylsilicone packed columns with no loss in sensitivity; with the added
advantage of being able to clean the column and net having toe repack or
replace it. The advantage of being able to inject samples of large component
masses and still obtain capillary column efficiency offers the forensic

scientist an attractive alternative to the more commonly used packed columns.
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Column Temp.

Det., Temp.
Inj. Temp.

Carrier
(Rate)

Sample Size

Table |

Column Conditions

SP-2100

3
Supelcoport
20 ft.
80/100

1/8"
50°C 5 min.
12C/min.
280°C 5 min.
300°C

250°¢C

Helium
30mL/min.

2mL

- 9 =

SPB~1 WCOT

30m

0.75mm

40°C 4 min,
129C/min.
250°C 5 min.
280°cC

250°C

Helium
6 mL/min.

0.5-1mL



Length

8-20 ft.

10-20 ft.

6-10 ft.

6ft.

10 ft.

6ft.
20 ft,

B £,

10 $t.,

B,

Packed Columns - (36 Labs)

Table Il

1983

Column

3% SP-2100

10% SP=-2100
5-7% Bentone=~34/5-10%
Didecylphthalate

Bentone=34/5P-1200

Carbopack/1500
0.2% Carbowax

10% UCW=982
0.3% WHP

3% 0V~-1

4% Dexsil

15% Carbowax 20m

Diameter

2mm

2mm

2mm

2mm

2mm

2mm
2mm

2mm

2mm

Lmm

- 95 -

Volume of Injection

Liquid Vapor
S—IQpL. 1-3ml-
(ten laboratories)
5-10uL 1-3mL
(eleven laboratories)
- 1-3ml
(seven laboratories)
byt 2mL
- 3mL
L 1-3mL
2ul ImlL

(two laborateries)
0.5-5uL --

- Iml



Length

12.5=-25m

60m

12m=30m

30m

30m

100 ft.

50m

Table Il

198

——

Capillary Columns - (18 Labs)

Liquid Phase Diameter
Methylsilicone 0.2-31mm
Methylsilicone 0.25mm
SP-2100 0.2-2.5mm
FS DB-1 0.25mm
DB-5 0.32mm
SCOT DC-550 --
SCOT Apiezon L 0.32mm

- 96

Injection
Liquid

U.Z-QFL

0.h4puL

Vapor Split Ratio
2mL 50:1-100:1
(Six Labs)
500pL No split,
Lo:1, 50:1
3ml LO:1=9200:1
(Seven Labs)
ImL 90:1
0.5ml 100:1
- 1071
2mL 15:1



Table IV

DETECTION LIMITS OF SOME ACCELERANTS

static headspace

M1 /gal _[ppm]
methanol > 0.1 0.26
ethanol > 0.l 0.26
Isopropanol > 0.l 0.26
gasoline 5 1.32
charcoal lighter fluid 1.2 0.32
kerosene 5 1.32
fuel oil no. 2 10 2.63

diesel fuel 10 2.63

« BF =
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fig. 3

KEROSENE

SP-2100

ro
14

1.1

26

12
235

19

24

31
- 100 -

28
30

32
33

34



Kerosene
SPB-1

fig. 4

- 101 =



SAVE
START

MAB
PAINT THINNER
" Fig.5

SPB-1

(P
k]

- 102 -



Fig. 6
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Notes

IMPORTANT NOTICE

As all of you are probably aware, the AAN has suffered
from reader apathy from its conception. The reader apathy
transfers into AAN's that are not issued on a timely
schedule due to lack of articles and information.

Accordingly, no AAN was published in "1985" for invoicing
purposes. Monies sent to cover your subscription for 1985
will be applied to 1986.

Hopefully, the subscription year 1986 will bring in suffi-
cient articles and information to keep us on schedule.

*

FOR SALE: Varian 2800 Gas Chromatograph TCD, FID, ALTP.

On service contract for ten years. Needs repair,
good source of spare parts. Make offer.

Ronald N. Thaman, Systems Engineering Associates,
7349 Worthington-Galena Road, Columbus, OH 43085.
(Phone 614/888-4160)

* Please submit information in the following areas for publica-

tion in the AAN:

- New personnel at your lab -- brief biography.
Lab items for sale.
Job openings.

Conference schedules.
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Job Opening

CHEMIST

The Florida office of the State Fire Marshal is seeking
qualified applicants for a chemist position in their
arson laboratory. This position requires a degree in
chemistry and two years of professional experience in
chemical laboratory analysis. The salary starts at
$16,996.32 annually. Send resume to: Michael Palecki,
Office of the State Fire Marshal, Suite 479, Larson Bldg.,
Tallahassee, Florida 32301 (phone 904/488-9825).

An Equal Opportunity, Affirmative Action Employer

* k % * * x *x % % %

AAN WELCOMES THE FOLLOWING NEW SUBSCRIBER

State of Idaho

Department of Health & Welfare
Bureau of Laboratories

2220 0ld Penitentiary Road
Boise, Idaho 83712
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