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Certificate of Analysis

CRM 145
Uranium (normal) Assay Solution Standard

Uranium Mass Fraction: 0.0101356 + 0.0000011 g U/g solution
(10.1356 £ 0.0011 mg U/g solution)

Relative Atomic Mass: 238.0289

This Certified Reference Material (CRM) is a uranium concentration solution standard intended for use in
calibration of and/or quality control for uranium analysis methods. Each unit of CRM 145 consists of
approximately 20-mL of a uranyl nitrate solution in 1 M HNQOs, contained in a sealed 20-mL glass
ampule.

NOTE: The vial should be handled under proper radiologically-controlled conditions at all times.

The certified value is based on the mass of high-purity metal dissolved and diluted to a known solution
mass. The stated uranium concentration was calculated as the prepared value, and verified experimentally
by the NBL-modified Davies and Gray titration. The uncertainty in the certified value is calculated as
2u., where u. is the combined uncertainty calculated according to the I1SO Guide [1]; the coverage factor
of 2 is chosen to provide an approximate 95% level of confidence. The value of u. is intended to
represent, at the level of one standard deviation, the combined uncertainties due to weighing, purity and
buoyancy factors. All contributors to the total uncertainty are Type B uncertainties. The value for the
certified relative atomic mass is that given for CRM 112-A, Uranium Metal Assay Standard, which was
used in the preparation of CRM 145. The value was verified by thermal ionization mass spectrometry.

Technical coordination for the preparation, certification and issuance of NBL CRM 145 was provided by
P.B. Mason. Preparation and packaging were performed by P.B. Mason, P.V. Croatto, I.W.Frank, and
F.P. Orlowicz. Titrimetric assay measurements were performed by I.W. Frank and G.J. Orlowicz;
isotopic abundance measurements were perfomed by A. J. Traina; statistical assessment of the data for
certification was perfomed by M. D. Soriano. Technical guidance was provided by U. I. Narayanan and
C. G. Gradle. Project supervision was provided by R. D. Oldham and W. G. Mitchell.

[I] Guide to the Expression of Uncertainty in Memurement, ISBN 92-67-1 01 88-9, I st Ed., 150, Geneva,
Switzerland, 1993.
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Recommended Procedure for Ampule Handling and Dispensing of Solution

1. The ampule contains a strongly acidic radioactive solution. Appropriate protective clothing
should be worn, and the ampules opened and handled in a fume hood.

2. Before opening the ampule, ensure that any dried uranium or condensed liquid in the neck or
body of the ampule is redissolved into solution. This can be accomplished by inverting the
ampule several times, with shaking or gentle tapping to clear the neck of any solution.

3. Ensure that all of the liquid has drained from the top and neck of the ampule. Gently shake or tap
the neck if necessary.

4. The glass ampules are scored at the neck for ease of opening. However, glass burrs and fragments
pose a cut hazard to anyone opening the ampules. In order to minimize the risk of injury,
precautions should be taken when opening and handling the ampules. Heavy, puncture-resistant
gloves should be worn at all times when handling the ampules.

5. Moisten the scored line on the neck with distilled water. This will make for a cleaner break at the
score.

6. Wrap the neck of the ampule with a heavy cloth or towel. Holding the ampule upright, gasp the
body of the ampule firmly with the right hand, placing the thumb just below the score. With the
left hand, place the thumb just above the scored area of the neck, just above the right hand thumb,
with the fingers of the left hand wrapped around the top portion of the ampule. Exert pressure on
the score with the thumbs while pulling back with the left hand fingers to cause the glass to fail at
the score. This should be accomplished with a smooth, quick motion, with the ampule in the
vertical position at all times.

7. The top portion of the ampule may be disposed of as radioactive waste. Generally, the edges at
the break will contain very sharp glass burrs and shards. Precaution must be taken at all times
when handling the ampule.

8. Because of the narrow neck of the ampule, it may be difficult or impossible to pour the solution
out. In order to enable the solution to drain through the narrow neck, obtain an approximately 12-
cm length of plastic capiliary tubing (approx. dimensions: i.d. of 0.1", 0.d. of 0.16"). Insert one
end of the tubing fully into the ampule. Fold the remaining length of tubing down along the
outside of the ampule, ensuring that the tubing is not crimped, thereby allowing air flow through
the bent tubing and into the ampule. Holding the ampule and tubing in one hand, and a beaker or
dispensing bottle in the other, carefully but quickly invert the ampule over the container, allowing
the solution to drain into it. The bent capillary tubing allows air to flow into the ampule, thereby
removing the "air lock" caused by the narrow neck of the open end of the ampule. Be cautious
during this procedure, both for spills and the possibility of cuts due to the sharp edges of the neck.

9. The user should be wary of evaporative losses once the ampule is opened. It is recommended the
entire solution be accurately weighed and aliquanted as soon as possible after opening the

ampule.
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