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INTRODUCTION

One objective of a forensic glass examination is to compare glass specimens to determine if they
can be discriminated using their physical, optical or chemical properties (for example, color, refractive
index (RI), density, elemental composition). If the specimens are distinguishable, except for
acceptable and explainable variations, in any of these observed and measured properties, it may be
concluded that they did not originate from the same source of broken glass. If the specimens are
indistinguishable in all of these observed and measured properties, the possibility that they originated
from the same source of glass cannot be eliminated. The use of an elemental analysis method such as
micro X-ray fluorescence spectrometry (µ-XRF) yields high discrimination among sources of glass.

1. Scope

1.1 This test method is for the determination of major,
minor, and trace elements present in glass fragments. The
elemental composition of a glass fragment can be measured
through the use of µ-XRF analysis for comparisons of glass.

1.2 This test method covers the application of µ-XRF using
mono- and poly- capillary optics, and an energy dispersive
X-ray detector (EDS).

1.3 This test method does not replace knowledge, skill,
ability, experience, education, or training and should be used in
conjunction with professional judgment.

1.4 The values stated in SI units are to be regarded as
standard. No other units of measurement are included in this
standard.

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:2

E177 Practice for Use of the Terms Precision and Bias in
ASTM Test Methods

E2330 Test Method for Determination of Concentrations of
Elements in Glass Samples Using Inductively Coupled
Plasma Mass Spectrometry (ICP-MS) for Forensic Com-
parisons

3. Summary of Test Method

3.1 µ-XRF is a nondestructive elemental analysis technique
based on the emission of characteristic X-rays following the
excitation of the specimen by an X-ray source using capillary
optics. Simultaneous multi-elemental analysis is typically
achieved for elements of atomic number eleven or greater.

3.2 Glass fragments usually do not require sample prepara-
tion prior to analysis by µ-XRF. Cleaning of specimens may be
performed to remove any surface debris.

3.3 Specimens are mounted and placed into the instrument
chamber and subjected to an X-ray beam. The characteristic
X-rays emitted by the specimen are detected using an energy
dispersive X-ray detector and displayed as a spectrum of
energy versus intensity.

3.4 Qualitative analysis is accomplished by identifying
elements present in the specimen based on their characteristic
X-ray energies.

3.5 Semi-quantitative analysis is accomplished by compar-
ing the relative area under the peaks of characteristic X-rays of
certain elements.

3.6 Spectral and elemental ratio comparisons of the glass
specimens are conducted for source discrimination or associa-
tion.

1 This test method is under the jurisdiction of ASTM Committee E30 on Forensic
Sciences and is the direct responsibility of Subcommittee E30.01 on Criminalistics.
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