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Learning Objectives

» To understand the criteria for the classification of ignitable liquids

» To identify the limitations of GC/FID data per ASTM 1387

> To recognize the impact various substrates can have on data interpretation

> To properly identify a group of ignitable liquids in accordance with ASTM E1618
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Introduction

Upon completion of this lesson the analyst will be able to interpret chromatographic data
from fire debris samples to (a) determine whether an ignitable liquid is present and to (b)
identify and classify the ignitable liquid.

Outline



Why classification is necessary

a. the products with similar chemical composition are marketed for
different uses

b. the products with different chemical composition are marketed for the
same usage

Evolution of Ignitable Liquid Classification

a. ATF & IAAI (1983)

b. ASTM E 1387-90

C. ASTM E 1387-95

d. ASTM E 1387-01

e. ASTM E 1618-01

f. ASTM E 1618-06

Data Analysis: GC/FID

a. visual comparison/pattern recognition
b. limitations

Data Analysis: GC/MS

a. compound identification

b. visual comparison (TIC)

C. extracted ion chromatography (EIC)
I. major ions present in MS of common ignitable liquids (single ions)
ii. summed ions

d. target compound chromatography (TCC)
. target compounds in different classes of ignitable liquids

Ignitable Liquid Classification Scheme
a. criteria for the identification of gasoline

i. general TIC profile

ii. presence and or absence of types of hydrocarbons
b. criteria for the identification of distillates

I. general TIC profile

ii. presence and or absence of types of hydrocarbons

iii. de-aromatized and re-aromatized distillates
C. criteria for the identification of isoparaffinic products

I. general TIC profile

ii. presence and or absence of types of hydrocarbons
d. criteria for the identification of aromatic products

i. general TIC profile

ii. presence and or absence of types of hydrocarbons
e. criteria for the identification of naphthenic paraffinic products

I. general TIC profile

ii. presence and or absence of types of hydrocarbons
f. criteria for the identification of normal alkane products



I. general TIC profile
ii. presence and or absence of types of hydrocarbons

g. criteria for the identification of oxygenated products
I. presence of ignitable oxygenated compounds

h. light, medium and heavy range
I. carbon range

6. Interference from Substrate Materials

a. carpet and carpet padding

b. wood

C. paper products

d. shoes and clothing

e. polymers

f. condensates

g. vehicle fires

h. others

Teaching Aids

Practical exercises (interpretation of analytical data)
Handout
PowerPoint presentation

Summary

Classification of ignitable liquids is essential since products with similar composition are
marketed under different brand names for different uses. The ignitable liquid is classified

by its chemical nature and by its boiling point range.

Test Questions

1. Which of the following are bacteria more likely to degrade in a gasoline sample?
a. certain aromatics
b. cycloalkanes
C. naphthalenes
d. indanes
2. How do you distinguish between a distillate and a de-aromatized distillate?
a. relative abundance of extracted ion profiles for aromatic compounds
b. GC/FID data
C. total ion chromatogram
d the profile of 128, 142, 156 ions



What fresh petroleum distillate elutes primarily between C8 and C12?

a. light

b. medium
C. heavy

d. gasoline

A chromatogram has a series of homologous triplets from C10-C16. What does
this commonly represent?

a. heavy petroleum distillate

b. medium petroleum distillate

C. polystyrene

d. polyethylene

What type of an ignitable liquid has similar summed extracted ion profiles for
ions (57+71+85) and (55+69+83)?

a. isoparaffinic product

b. naphthenic paraffinic product
C. petroleum distillate

d. aromatic product

Which of the following does not fall under the ASTM classification of oxygenate?
a. acetone

b. petroleum ether

C. isopropyl alcohol

d. diethyl ether

Kerosene falls into which ASTM classification?

a. heavy petroleum distillate

b. medium petroleum distillate

C. mid-heavy petroleum distillate
d. none of the above

Gasoline identified in fire debris can be readily associated with a particular
gasoline source. True or False

Detection of terpenes is conclusive proof that turpentine was used as an
accelerant. True or False





