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Standard Practice for
Analysis of Aqueous Leachates from Nuclear Waste
Materials Using Inductively Coupled Plasma-Atomic
Emission Spectroscopy1

This standard is issued under the fixed designation C1109; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This practice is applicable to the determination of low
concentration and trace elements in aqueous leachate solutions
produced by the leaching of nuclear waste materials, using
inductively coupled plasma-atomic emission spectroscopy
(ICP-AES).

1.2 The nuclear waste material may be a simulated (non-
radioactive) solid waste form or an actual solid radioactive
waste material.

1.3 The leachate may be deionized water or any natural or
simulated leachate solution containing less than 1 % total
dissolved solids.

1.4 This practice should be used by analysts experienced in
the use of ICP-AES, the interpretation of spectral and non-
spectral interferences, and procedures for their correction.

1.5 No detailed operating instructions are provided because
of differences among various makes and models of suitable
ICP-AES instruments. Instead, the analyst shall follow the
instructions provided by the manufacturer of the particular
instrument. This test method does not address comparative
accuracy of different devices or the precision between instru-
ments of the same make and model.

1.6 This practice contains notes that are explanatory and are
not part of the mandatory requirements of the method.

1.7 The values stated in SI units are to be regarded as the
standard.

1.8 This standard does not purport to address all of the
safety problems, 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

C859 Terminology Relating to Nuclear Materials
C1009 Guide for Establishing and Maintaining a Quality

Assurance Program for Analytical Laboratories Within the
Nuclear Industry

C1220 Test Method for Static Leaching of Monolithic Waste
Forms for Disposal of Radioactive Waste

D1193 Specification for Reagent Water
D7035 Test Method for Determination of Metals and Met-

alloids in Airborne Particulate Matter by Inductively
Coupled Plasma Atomic Emission Spectrometry (ICP-
AES)

E135 Terminology Relating to Analytical Chemistry for
Metals, Ores, and Related Materials

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

2.2 ISO and European Standards:3

ISO 1042 Laboratory Glassware—One-mark Volumetric
Flasks

ISO 3585 Borosilicate Glass 3.3—Properties
ISO 8655 Piston-Operated Volumetric Instruments (6 parts)

3. Terminology

3.1 For definitions of pertinent terms not listed here, see
Terminology C859.

3.2 Definitions:
3.2.1 atomic emission—characteristic radiation emitted by

an electronically excited atomic species. D7035
3.2.1.1 Discussion—In atomic (or optical) emission

spectrometry, a very high-temperature environment, such as a
plasma, is used to create excited state atoms. For analytical
purposes, characteristic emission signals from elements in their
excited states are then measured at specific wavelengths.

1 This practice is under the jurisdiction of ASTM Committee C26 on Nuclear
Fuel Cycle and is the direct responsibility of Subcommittee C26.05 on Methods of
Test.
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