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Genera! Comments(1)*

This Standard Reference Material (SRM), which has been developed in cooperation
with member laboratories of the International Committee for Radionuclide Metrol-
Syqy, consistis of approximately 45 grams of dried, cryogenically ground human
liver(2), vacuum packed in a 125 ml glass bottle.

This SRM is intended for use in the measurement of radionuclides under study by
members of the Transuranium Registry and other laboratories studying the move.
ment and effects of heavy alpha-particle-emitting radionuciides withia and

spon the human body. It should prove useful to those scientists who may wish

to evaluate analytical methods, or to use as a generally available "real" sample
matrix in interlaboratory intercomparisons.

The contents of the whole bottle represents a typical working sample for many

monitoring taboratories, The bottie should be opened carefully, releasing the
vacuum In the bottle first, The sample should be weighed as soon as possible

after the bottle is opened.

dhen additional data become available, it is expected that other radionuclides
will be certified and purchasers will be notified, To aid in these certifications,
asers are requested to send thelr measurement rcsuét? for uncertified racio-
activities, together with the methods used, to nzstll),

*See notes



CERTIFIED VALUES

hetivity(3) Total (4} _.
Concentration Yncertainty Method Codel5)
Radionuclide {Bq g-1) {Percent)
238py 5.5 % 10-5 44 1A, 28, 2
239y + 240py 2.06 x 1073 19 1A, 1+2, 2B, 2
241 jm 1.5 x 10-% 37 1A, 142, 2B, 2

This Standard Reference Material was prepareg in the Center for Radiation Research,
Nuclear Radiation Division, Radicactivity Group, D.D. Hoppes, Group Leader,

Hashingten, D.C. 20234 George G. Uriano, Chief
Office of Standard Reference Yaterials
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(%) For further informetion contact K.G.W. Ian {301} 921-22383 or J.M.R. Hutchinson
{301} 921-2395, Mational Bureau of Standards, Room (114, Building 245,
washington, D.C., 20224,

(2) Liver specimens were radiation sterilized and freeze dried. The ratio
07 the wet-liver-tissue weight to the freeze-dried liver-tissue weight is 4:1.
Radivactivity-contaminated livers from two chronically exposed individuals
were mixed with diluent material from healthy individuals. The sample was
cryogenically milled and blended in a 3 £t3 "V" cone blender. It was then
vacuum packed in a glass bottie. Approximately 89 percent of the activity
contained in the SRM is provided by the highly contaminated livers and
approximately 1) percent originates in the background contamination of the
diluent material.

(3) Certified values are those measured by two or more laboratories and/or two
or more methods.

{4) Because of variations in radioactivity concentrations from bottle to bottle,
the uncertainties indicated for 23%4y + 240py, 241an, and 238py are the 95
percent tolerance Jimits for coverage of at Jeast 55 percent of the measured
values for this lot of bottled human liver sampies. In other words, if
measurements were made on all the samples (with precision and accuracy no
worse than that of the measurements used to certify this SRM}, then at least
25 percent of these measured values would fall within the indicated tolerance
limits with confidence 95 percent.

These tolerance l1imits are based on the following: for 239y + 240py, a
sample standard deviation of 6.8 percent calculated from 18 measurements;
for 231am, a sample stapdard deviation of 11.5 percent based on 11
megsurements; and for ¢-PPu, a sample standard deviation of 13,3 percent
based on 11 measurements, These measurements are judged to have negligible
systematic error,

o
()]
S

Analytical Methods (References in parentheses]; all with alpha-particle
spectrometry with surface-barrier detector

A, KF-pyrosulfate fusion (SHATY)

NaNO3-LiNQ3 fusion (MCI80)

Cryash

HNG3 or HNOa-HF-HC104 acid dissolution [HAR81, LMB75)

SR v~
. .

*

PARTICIPATING [N THE ASSAYS

Environmental Measurements Laboratory
J.S. Department of Znergy

New York, New York

{Dr, H.L. voichok and Mr. M.S. Feiner)
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Los Alanes National Laboratory

University of California

Los Alamos, Mew Mexico

(Dro JuFL Mclnrey, Or, HUAL Boyd, and Mr. 8.0, Eutsler)

Hatipnai Bureau of Siandards

U.5. Department of Commerce

Washingten, 0.C,

0r. JJMRL Hutehinson, bBr. K.G.W. Inn and Dr., W.S. Liggett)

Woods Hole Jceanographic Institution

Hoods Hole, Massachusetts
{Gr. v.7. Bowen and Or. H.D. Livingston)

UKCERTIFIED VALUES

The following activities are not certified. These sample standard deviatians
ware computed from the available measurements. These measurements do not
allow adeguate checking of the assumptions needed for statements of uncertainty.

dctivity Sample Standard Range of Rumber
Loncentration Deviation Measurements of
Radionuciide {(8gq ¢-1) {Parcent) {8q o=1) x 104 Assays
22871 5.1 x 10-4 38 3.3 to 7.0 4
2307h 2.0 x 10-9 12 1.6 te 2.3 4
232Th 5.8 x 195 24 0.4 te 0.8 8
234y 1.0 x 1979 11 0.8 to 1.2 8
235y 2 x 10-6 113 -0.1 to 0.2 8
238y 8.8 x 10-5 12 0.7 to 1.0 8

PARTICLE SIZE DISTRIBUTION OF THE FREEZE-DRIED LIVER MATRIX:

Percent by Weight diameter [ m) {By Alpine Air Jet Sieve)
3l 75
8 75-90
90150
4 150
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OTHER DATA

iron cancantramiﬁ? sample Standard ¥ethod Lacoratery

fmiliinoies Fe g-1) Deviations
{Percant)

yod

1.3 Zine titration LANL

HAR £1 fnwvirormental Measurements Laboratory Procedures Manual, HASL 300
with 8 supplements, J.H, Harley, ed., New York, MNew York {1980).

LMR TS =0, Livingston, U.R. Mann and ¥,T. Bowen, Analytical procedures
Tor transuranic element in seawater and marine sediments, Analytical
Methods in Cceanoyraphy, Advances in Chemistry Series No. 147, T.R.P, Gibb,
Jr., ed., American Chemical Society , Mew York, 124 (1975),

MCL 80 Los Alamos National Laboratory, Industriai Hygiene Group, Slutonium
in tissue analytical procedure, 3.F. Mclnaroy, ed., Los Alamos, New Mexico
113507

k22 ).

SHA 79 C.W. Si1T, FLO. Hiadman, and J.1. dnderson, Sinmultaneous
determination of alpha-emitting nuclides of radium through californium
in iarge environmental and biological samples, Analytical Chemistry,
51 {8}, 1307 (1979).

WNE S0 K.ML Wong, Y.E, Noshkin and v.T. Bowen, Radiochemicel procedures

for the analysis of strentium, antimony, rare earths, caesium, and plutonium
in seawatar semples, Reference Methods for Marine Radiochemistry Studies,
International Atomic Energy Agency Technical Report Series No. 118, later-
national Atomic Enerqy, Vienna, 119 (1970).
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Gamma-ray spectum of SRM 4353, with 60 cm3 Ge(Li) detector.
Background has not been subtracted and contributes typically
20 percent to the peaks for many natural radicelements,



