MIT mixed U-Pb gravimetric solution

200ph_25J-2#U solution derived from ultra-high-purity CRM-145 and SRM-
991 materials mixed at MIT late summer/early fall 2004.

The Ingredients:

CRM 145 (natural U, solution)

SRM 991 (**Pb, solution)

See below for certificates of analyses.

The mixture:

Aliquots of SRM 991 and CRM 145 were mixed.
CRM 145-3.3342 ¢

SRM 991 —5.5668 g

The Dilution:

Step One. The CRM 145/SRM 991 mixture from above was diluted with
1000.11g IN HNO,. Solution was left overnight to homogenize.

Step Two. An aliquot of the Step One dilute solution was taken (weighing
2.1015g and added to 1008.71g 1N HNO,. Solution was left overnight to
homogenize.

The Resultant Solution:

After the two-stage dilution the resultant solution has the following
concentrations.

206pp - 3.69967 E-6 micromoles/g

25U - 2.10633 E-6 micromoles/g

28U - 2.90421 E-4 micromoles/g
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Uertificate of Analysis

CRM 145

Uranium (Normal) Assay Solution Standard

Uranium hass Fraction: EOI0L3SE + U0 kp Uke solution
(D336 £ Q0011 mp WYg selotion

Eelative Atomuic hass: 230250

This Certificd Relerence Material {CRM) 15 a uraniom eoncentration solution standird intended for use in
vulibrarior. of andior quality cortrol for uranium anzlysis methods.  Fach wnit of CEM 145 consists af
approximately 20-ml of a urany] nitrate solution in 1 A HNO;, coniaied in a sealed 20l glass ampule.
BOTE: Tie vial showds! be fondied under praper rodiofomicatly- conirofled conditians of alf Homes,

'he cerlified value is based on the mass of high-punity metel dissolved and diluted to 2 known solution mass.
Tlez sialed vranium concentialion was calculated as e prepared value, and verilied sxpenmentally by the WRL-
moch izl Davies and Ciray Gualion, The uncemainty w the cerified value is caleulated o3 2w, where ug is the
coibzined nnertainty caleulared aceoriing 1o the 180 Guide!": the coverage factor of 2 15 chosen to provide an
approzimate ¥5% level of confidence, The value of w, i iniended 1o represent, &t the leve] of cne standzrd
deviation, the cembBined uneeraintics dus 1o weighing, purity and buoyancy factars. Al contribuloss fo the rotal
unceriningy arc Type B uncermintes. The vales for te certified relative alomie mass is thal given for CRM L12-
A, Uranium Metal Assay Standard, whicl was used in the preparation of CRM 145, The value was verilied by
thermal igaizalion mass speciromeiry.

Technical coondination for the preparation, centification, and issuance of MBL CRM 145 was provided by P3.

Masen. Preparation and packaging were performed by PR Mason, PV, Croatte, LW, Frank, and F.P. Orlowice.

Tirimetiic assy measurements wese perfermed by LW, Frank and G Oclowice: isolopis abundance

medsurements were perfonmed by A, 1 Trdi; stutistical assessment of the data for comification was performed

by ML D. Boriane, Teshnivel guidanec was provided by 1 1, Narayanae and ©. G5, Gradle, Project supervision
s provided by 1 D0 Oldbam and W, G biichell.

Septomber 31, [ 949G fover) H. Rodney Marin
Aqgonne, Wlinods Arting Diresior
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Certificate of Analysis

Standard Reference Material® 991

Lead—206 Assay and lsotopic Standard
This Standard Reference baterial {SREM) is intended for use as an assay and isotopic standard. SEM 991 consists of

a solution of lead nitrate sealed in quariz ampoules. Each ampoule containg a nominal 15 g of solution, (05N in
nitric acid. The certified isotopic compositions are given below fogether with the atomic weight of lead.

Molality of Lead: 0.3226] mmolkg + 0046032 mmolkg

laoiopic composition:

“UPh, Atom Percent < (003

“ph, Atom Percent Q9070+ (002
P, Atom Percent GO0 £ 000
“"ph, Atom Percent GOld £ 0.00]

Adormic Weight: 205,975

The concentration of lead in SEM 991 was determined by an isotope dilution mass spectrometry (1DMS) technigue.
A cormection for isotopic fractionation was checked by analvzing SEM 981, The indicated uncemainty for the
concentration is the 95 % tolerance limit [1,2] for coverage of ar least 99 % of measured values of this lot of
ampoules of SEM 991, The measured values should fall within the indicated toleranee limits with a confidence
cocfficient of 45 %

The mass spectrometric measurements were made by L1 Moore and 1W. Gramlich of the NIET Analytical
Chemistry Division. The solutiens measured were prepared by LAL Machlan of the MIST Analytical Chemisiry
Drivision.

The overall dircction and coordination of the techmical measurements leading to certification were under the
chairmanship of LL. Bames of the MIST Analytical Chemistry Division.

The technical and support aspects concerning the preparation, certification, and issuance of this SEM were
coordinated through the Office of Standand Reference Materiala by WP, Reed. Revision of this certificale was
coodinated through the NIST Standard Reference Materials Program by B8, MacDonald of the MIST Measurement
Services Division.

This Certificate af Amalysis has anderporne eaditorial revision o reflect program and editorial cluorges ot NIST and
the Depariment of Covmerce.

Willie E. May, Chief

Amalytical Chemistry Division

Graithersburg, MDY 20800 Raobert L. Watters, Ir., Acting Chief

Certificate lsaue Date: 31 August 2004 Measuseimnent Services Divigion
Sep Cevrttficane Revarton Fiivbony o Lasr Fope
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