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1. Scope these reference may be made to other published glosséries.

1.1 This test method covers the determination of alphaz symmary of Test Method
particle-emitting isotopes of uranium in water by means of . -
chemical separations and alpha pulse-height analysis (also4'1 The water sample to be analyzed is acidified and

known as alpha-particle spectrometry). Uranium is chemicall;}Jrar.".um'l232 IS qdded to ser¥e asan f'Sr?tOp'C tr:lalcgr before any
separated from a water sample by coprecipitation with ferrougdd'tIona operations are per ormed. Ift e sample is a seawater
hydroxide, anion exchange, and electrodeposition. The te mple, or if it contains carbona_\te or k_Jl_carbonate ions, the
method applies to soluble uranium as well as to any uraniurﬁamIOIe must be b_oﬂgd under ac_ldlc_condmons to convert these
that might be present in suspended matter in the water sampllgns to carbon dioxide gas which is then expelled from the

This test method is applicable for uranium processing efﬁuentgomtlon' Carbonate ions must not be present during the

as well as substitute ocean water. When suspended matter%ec'p't"’ltlon step because they complex the uranium and

present, an acid dissolution step is added to assure that all ﬁfevent its co_precipitation. The_ uraniu_m is cpp_recipitat_ed from
the urar,1ium dissolves e sample with ferrous hydroxide. This precipitate is dissolved

: in concentrated hydrochloric acid, or is subjected to an acid
1.2 This standard does not purport to address all of thegissoytion with concentrated nitric and hydrofluoric acids if
safety concerns, if any, associated with its use. It is thenq yqrochioric acid fails to dissolve the precipitate.
responsibility of the user of this standard to establish appro-' 4 5 The uranium is separated from other radionuclides by
priate safety and health practices and determine the applicaé\dsorption on anion-exchange resin from hydrochloric acid
bility of regulatory limitations prior to useSpecific warning (2+1), followed by elution with hydrochloric acid (1+119). The

statements are given in Section 9. uranium is electrodeposited onto a stainless steel disk. Isotopic
uranium radioactivities are measured by alpha pulse-height
2. Referenced Documents analysis with a silicon surface-barrier or ion-implanted detector
2.1 ASTM Standards: and a multichannel analyzer.
C 859 Terminology Relating To Nuclear Materfals 4.3 When uranium-232 is used as the tracer, the other
D 1129 Terminologies Relating to Water isotopes of uranium listed in Table 1 can be detected in the
D 1193 Specification for Reagent Water alpha-particle spectrum of an unknown sample. From the alpha
D 2777 Practice for Determination of Precision and Bias ofenergies given in the table, it can be seen that the alpha energy
Applicable Methods of Committee D-19 on Water of uranium-232 is more than 0.40 MeV higher than the energy
D 3084 Practice for Alpha-Particle Spectrometry of Water of any other uranium isotope. Thus, there should be little
D 3370 Practices for Sampling Water interference from tailing of the uranium-232 into the lower

D 3648 Practices for the Measurement of Radioactivity —energy alpha peaks. Uranium-233 and uranium-234 usually
cannot be resolved because their principal alpha energies differ
3. Terminology by only 0.04 MeV. Uranium-235 and uranium-236 peaks can
be resolved only with difficulty. The alpha peaks from other

3.1 Def|n|t|onf5_ ) o combinations of uranium isotopes can be resolved unless the
3.1.1 For definitions of terms used in this test method, refegajity of the finally prepared sample is poor.

to Terminologies C 859 and D 1129. For terms not included in
5. Significance and Use

5.1 This test method was developed to measure the radio-
activity of uranium isotopes in environmental waters or waters

1 This test method is under the jurisdiction of ASTM Committee D19 on Wat . :
IS test methot 1S Lncer 'e JUrsciction o ommiitee D=5 o AT raleased to the environment, and to determine whether the

and is the direct responsibility of Subcommittee D19.04 on Methods of Radiochemi

cal Analysis.
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