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Standard Test Methods for
Chemical and Mass Spectrometric Analysis of Nuclear-
Grade Gadolinium Oxide (Gd2O3) Powder1

This standard is issued under the fixed designation C889; 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.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope

1.1 These test methods cover procedures for the chemical
and mass spectrometric analysis of nuclear-grade gadolinium
oxide powders to determine compliance with specifications.

1.2 The analytical procedures appear in the following order:
Sections

Carbon by Direct Combustion—Thermal Conductivity 2

C1408 Test Method for Carbon (Total) in Uranium Oxide
Powders and Pel lets By Direct Combustion-Infrared Detec-
tion Method

3

Total Chlorine and Fluorine by Pyrohydrolysis Ion—
Selective Electrode

-

Loss of Weight on Ignition 7-13
Sulfur by Combustion—Iodometric Titration 2

Impurity Elements by a Spark-Source Mass Spectrographic 2

C761 Test Methods for Chemical, Mass Spectrometric, Spec-
trochemical,Nuclear, and Radiochemical Analysis of Uranium
Hexafluoride

3

C1287 Test Method for Determination of Impurities In Ura-
nium Dioxide By Inductively Coupled Plasma Mass Spec-
trometry

3

Gadolinium Content in Gadolinium Oxide by Impurity
Correction

14-17

C1502 Test Method for Determination of Total Chlorine and
Fluorine in Uranium Dioxide and Gadolinium Oxide

4

1.3 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. For specific hazard
statements, see Section 5.

2. Referenced Documents

2.1 ASTM Standards:3

C761 Test Methods for Chemical, Mass Spectrometric,

Spectrochemical, Nuclear, and Radiochemical Analysis of
Uranium Hexafluoride

C888 Specification for Nuclear-Grade Gadolinium Oxide
(Gd2O3) Powder

C1287 Test Method for Determination of Impurities in
Nuclear Grade Uranium Compounds by Inductively
Coupled Plasma Mass Spectrometry

C1408 Test Method for Carbon (Total) in Uranium Oxide
Powders and Pellets By Direct Combustion-Infrared De-
tection Method

C1502 Test Method for Determination of Total Chlorine
and Fluorine in Uranium Dioxide and Gadolinium Oxide

D1193 Specification for Reagent Water

3. Significance and Use

3.1 Gadolinium oxide powder is used, with subsequent
processing, in nuclear fuel applications, such as an addition to
uranium dioxide. These test methods are designed to determine
whether the material meets the requirements described in
Specification C888.

3.1.1 The material is analyzed to determine whether it
contains the minimum gadolinium oxide content specified.

3.1.2 The loss on ignition and impurity content are deter-
mined to ensure that the weight loss and the maximum
concentration limit of specified impurity elements are not
exceeded.

4. Reagents

4.1 Purity of Reagents—Reagent grade chemicals shall be
used in all tests. Unless otherwise indicated, it is intended that
all reagents shall conform to the specifications of the Commit-
tee on Analytical Reagents of the American Chemical Society,
where such specifications are available.5 Other grades may be
used, provided it is first ascertained that the reagent is of
sufficiently high purity to permit its use without lessening the
accuracy of the determination.

1 These test methods are under the jurisdiction of ASTM Committee C26 on
Nuclear Fuel Cycle and are the direct responsibility of Subcommittee C26.05 on
Methods of Test.

Current edition approved Jan. 1, 2006. Published February 2006. Originally
approved in 1978. Last previous edition approved in 1999 as C889 – 99. DOI:
10.1520/C0889-06.

2 Discontinued January 1999. See C889–90.
3 For referenced ASTM standards, visit the ASTM website, www.astm.org, or

contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

4 Discontinued March 2005. See C889–90.

5 Reagent Chemicals, American Chemical Society Specifications, American
Chemical Society, Washington, DC. For suggestions on the testing of reagents not
listed by the American Chemical Society, see Analar Standards for Laboratory
Chemicals, BDH Ltd., Poole, Dorset, U.K., and the United States Pharmacopeia
and National Formulary, U.S. Pharmacopeial Convention, Inc. (USPC), Rockville,
MD.
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