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1. Scope

1.1 This test method covers the measurement of antimony
concentration in plastics or other hydrocarbon or organic
matrix by using neutron activation analysis (NAA). The
sample is activated by irradiation with neutrons from a research
reactor and the subsequently emitted gamma-rays are detected
with a germanium semiconductor detector. The same system
may be used to determine antimony concentrations ranging
from 1 ng/g to 10 000 µg/g with the lower end of the range
limited by numerous interferences and the upper limit estab-
lished by the demonstrated practical application of NAA.

1.2 This test method may be used on either solid or liquid
samples, provided that they can be made to conform in size and
shape during irradiation and counting to a standard sample of
known antimony content using very simple sample prepara-
tion. Several variants of this method have been described in the
technical literature. A monograph is available which provides a
comprehensive description of the principles of neutron activa-
tion analysis using reactor neutrons (1).2

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

1.4 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. Specific precau-
tions are given in Section 9.

2. Referenced Documents

2.1 ASTM Standards:3

E170 Terminology Relating to Radiation Measurements and
Dosimetry

2.2 U.S. Government Document:4

Code of Federal Regulations, Title 10, Part 20
2.3 Joint Committee for Guides in Metrology (JCGM)

Reports:5

JCGM 100:2008, GUM 1995 , with minor corrections,
Evaluation of measurement data—Guide to the expression
of uncertainty in measurement

3. Terminology

3.1 Definitions: See also Terminology E170.
3.1.1 comparator standard—a a reference standard of

known antimony content whose specific activation and count-
ing sensitivity (counts (mg of antimony)−1) may be used to
quantify the antimony content of a sample irradiated and
counted under the same conditions. Often, a comparator
standard is selected to have a matrix composition, physical
size, density and shape very similar to the corresponding
parameters of the sample to be analyzed. Differences in size,
density, shape and matrix composition between sample and
standard may be corrected for using physical or empirical
models.

3.1.2 gamma-ray spectrometer—a system comprising a de-
tector which detects individual gamma-rays and converts their
energy into an electronic pulse whose voltage is proportional to
the energy deposited in the detector, and a multichannel
pulse-height analyzer which measures the pulse heights, as-
signs a digital value and stores the individual counts in the
channels of a gamma-ray spectrum according to the digital
values assigned.

3.1.3 intensity—the probability of emission of a gamma-ray
of a given energy per decay. Another commonly used term is
gamma abundance.

3.1.4 monitor—any type of detector or comparison refer-
ence material that can be used to produce a response propor-
tional to the neutron fluence rate in the irradiation position, or
to the radionuclide decay events recorded by the sample
detector.
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