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Nuclear-Grade Gadolinium Oxide (Gd ,0;) Powder
This standard is issued under the fixed designation C 888; 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 epsilonej indicates an editorial change since the last revision or reapproval.
1. Scope CFR 50), Domestic Licensing of Production and Utiliza-

1.1 This specification provides the chemical and physical tion Facilities
requirements for nuclear-grade gadolinium oxide powder in-, Terminology
tended for subsequent processing and use in nuclear fuel L o . )
applications, for example, as an addition to uranium dioxide. 3-1 Definitions of Terms Specific to This Standard:

1.2 This specification does not include requirements for 3.1.1 Terms shall be defined in accordance with Terminol-

health and safety. Observance of this specification does ngY C 859 except as defined herein.
relieve the user of the obligation to be aware of and comply 3.1.1.1 buyer—the organization issuing the purchase order.

with all federal, state, and local regulations pertaining to 3-1.1.2 powder lot—a quantity of gadolinium oxide powder

possessing, shipping, processing, or using this material. that has been processed in a manner such that samples taken in
accordance with the procedures of 8.1 can be considered as

2. Referenced Documents representative of the entire powder lot.
2.1 ASTM Standards: 3.1.1.3 selle—the gadolinium oxide powder supplier.

B 329 Test Method for Apparent Density of Powders of : :
Refractory Metals and Compounds by the Scott Vqume—4' Ordering Information ) o )
ter 4.1 The buyer shall specify the following information for all

C 493 Test Method for Bulk Density and Porosity of Granu-°rders where this specification applies:
lar Refractory Materials by Mercury Displacemént 4.1.1 Powder lot size (allowable range),

C 859 Terminology Relating to Nuclear Materfals 4.1.2 Quantity (weight of delivered product),

C 889 Test Methods for Chemical and Mass Spectrographic 4.1.3 Nominal particle size range and applicable tolerances

Analysis of Nuclear-Grade Gadolinium Oxide (@) N accordance with Specification E 11,
Powdef 4.1.4 Density (optional), Scott Volumeter (Test Method

E 11 Specification for Wire-Cloth Sieves for Testing Pur-B 329) and Mercury Displacement (Test Method C 493) are

poses referenced as guides to density measurement techniques,
E 105 Practice for Probability Sampling of Materfals 4.1.5 Shape factor and method of determination (optional),
2.2 ANSI Standard: 4.1.6 Sampling requirements,

ANSI/ASME NQA-1 Quality Assurance Requirements for ~4-1.7 Crystal structure (optional), and
Nuclear Facility Application’ 4.1.8 Quality requirements.

2.3 U.S. Government Document: 5

. : . Chemical Composition
Code of Federal Regulations, Title 10, Part 50—Energy (10 I Posi

5.1 Loss-on-Ignitior— The loss-on-ignition as determined
after ignition fa 2 h at aminimum temperature of 900°C shall
not exceed 1.5 weight %.

1 This specification isAunder Fhe jurisdictioln”of ASTM Committee C26 on 5.2 Gadolinium Oxide ConcentratieeThe minimum
Nuclear Fuel Cycle and is the direct responsibility of Subcommittee C26.03 on . . 0 .
Neutron Absorber Materials Specifications. Gd, O concentration shall be 99.8 weight % exclusive of the

Current edition approved Feb.10, 2003. Published February 2003. Originaliconstituents lost on ignition as determined by Test Methods
approved in 1978. Last previous edition approved in 1997 as C 888 — 97. C 889.
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5.2.1 Gadolinium Oxide Isotope Concentratie+The isoto- 8.2.4 Retention of archive samples by the seller.
pic concentration of the gadolinium shall be that which is 8.3 Archive samples shall be retained for a period of time
found in naturally occurring gadolinium for the following specified by the buyer and delivered to the buyer upon request.

Isotopes: 9. Inspection and Certification

Isot Atomic %

5eg 149+ 10 9.1 The seller shall inspect the material covered by this

1*7Gd 187 = 1.0 specification and shall provide the buyer with certificates of
5.3 Impurity Contert tests showing the results of all testing and inspection performed

5.3.1 Individual Impurity Limits—Individual impurities ex- ~ on each lot. _ 3
clusive of constituents lost on ignition shall not exceed the 9.2 The seller shall deliver all test certificates to the buyer

following limits. prior to or concurrent with the shipment of the powder lot.
Maximum 10. Rejection and Rehearing

Element Concentration

(g/g Gd,05) 10.1 Unless the buyer and seller agree otherwise, rejection
Eggon:ium 22 and acceptance shall be on a lot basis.
Thorium 30 10.2 Powder lots that fail to conform to the requirements of
(Chlorine + fluorine) 100 this specification may be rejected by the buyer. The seller may
(Europium + samarium + terbium + ytterbium + 1000 petition the buyer to waive selected requirements for identified
Cysprosium) 600 out-of-specification lots. The decision to grant such waiver

belongs to the buyer. The seller shall obtain the buyer’s
approval, prior to use, of any remedy proposed to bring
rejected lots into specification.

10.3 In the event of disagreement over the results of
chemical analyses, samples shall be submitted to a mutually

5.3.2 The buyer may specify individual impurity limits for
any elements not listed in 5.3.1. Any identified impurity
exceeding 1000 pg/g G@; shall be reported. The total of all
measured impurities shall not exceed 2000 pg/gQzd

6. Physical Properties selected referee for resolution.
6.1 Physical properties listed in 4.1.3, 4.1.4, 4.1.5, and 4.1.11. Packaging and Package Marking
shall be in compliance with the buyer’s requirements. 11.1 Gadolinium oxide powder shall be packaged in sealed

containers to prevent loss, damage, or contamination of the

) powder from airborne or container materials. The exact size
7.1 The lot shall be processed and packaged in a mannghq type of packaging shall be as mutually agreed upon by the

that precludes contamination by dust, organics, plastics, Q5uyer and the seller.

other foreign materials. 11.2 Each container shall bear, as a minimum, a label on the

lid and side with the following information:

8. Sampllng. o ) 11.2.1 Material in container (gadolinium oxide powder),
8.1 Sampling plans to meet acceptance criteria and inspec- 11 2 2 Specification number,

tion and measurement procedures that describe the method of11 2 3 pyrchase order number,

compliance with this specification shall be approved by the 11 2 4 powder lot number,

buyer. The degree of sampling where not specified in this 11 2 5 Gross, net, and tare weights,

document varies with the application and therefore should be 11.2.6 Name of seller, and

specified on the purchase order. Recommended Practice E 10511 2.7 Container, numbered to identify individual container

is referenced as a guide. _ and total quantity of containers in shipment.
8.2 Each sample taken shall be sufficient to perform the

following in the event they are necessary or desired by thd2. Quality Assurance

7. Cleanliness

buyer: 12.1 Quality assurance requirements shall be agreed upon
8.2.1 Quality verification tests by the seller, between the buyer and seller when specified in the purchase
8.2.2 Acceptance tests by the buyer, order. CFR Title 10, Part 50, Appendix B, and ANSI/ASME

8.2.3 Referee tests, in the event these become necessary, &QA-1 are referenced as guides.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
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