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NOTES

(1) This standard was prepared from a quantitative dilution of a solution
that was calibrated using 4nma (LS)-y-coincidence counting to measure the
ingrowth of danghter americium—241, The ingrowth of americium—241 has
been followed since the time of purification of the plutonium—241 in
1977. The activity of the plutonium—241 is calculated from the activity
of the americium-241 using half lives of 14.35 y and 432.2 y, respectively.

(2)  The overall uncertainty was formed by taking three times the quadratic
combination of standard deviations of the mean, or approximations
thereof, for the following:

a) 47 coincidence measurements 0.02 percent
b) gravimetric measurements 0.05 percent
c¢) deadtime 0.05 perceat
d) resolving time 0.10 percent
e) background 0.05 percent
f) pulse-height extrapolation 0.25 percent
g) half lives 0.13 percent
h) impurities 0.10 percent

(3) The material from which this standard was prepared was examined for
alpha—-particle~emitting impurities using a silicon surface-barrier
detector, for beta-particle—emitting impurities using a liquid-
scintillation counter, and for gamma—-ray-emitting impurities using a
Ge(Li) detector system. The only alpha—particle, beta-particle and
gamma—ray emissions observed counld be attributed to the decay of
plotonjum—241 and progeny (primarily americium—241), The estimated
upper limits for radioactive impurities, relative to the activity of
plutonium—241, are:

Alpha particles whose energies differ
by at least 50 keV from those emitted
by plutonium-241 or americium—241. 1x 10™°

Beta particles whose end point energies
exceed 50 keV. 2 x 1073

Gamma rays whose energies exceed 65 keV
and differ by a least 5 keV from those
emitted by progeny. 2 x 1076

(4) In addition to the a—y-coincidence measurements, the 241py activity
concentration value was confirmed to within 0.4 percent using the
method of 4np-liquid—-scintillation efficiency-tracing with 3H.
[Coursey, B.M. et al. Int. J. Appl. Radiat. Isotopes, 37, 403 (1986)].
For 10 ml of scintillator and 50 pL of sample, the nominal
efficiencies for the 3H and 241Pu beta particles were, respectively,
50 percent and 45 percent, for the two—phototube system with .a
coincidence requirement.

(5)  Nuclear_Data_Sheets 44, 407 (1985).
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The following table lists the alpha-particle- and beta-particle-emission rates per gram for this standard as a function of tims.
The values given in the table occur on the first day of the aonth shown.

Emission Rata { /s/g) Emission Rate ( /s/g)
HONTH YEAR  Pu-241{}) Pu-24lla} Re-241{a) U-237(4) HMONTH YEAR  Pu-241(8) Pu-241{a) Am-B4lig) U-237{%}
JuLY 1986 148.4 8.884 2.773 9.804 APRIL 1989 129.9 8.583 3.374 4.843
fUBUST 1986 147.8 5,984 2.7% .894 HAY 1989 129.4 §.963 3.39 8,883
SEPTEMBER 1986 147.2 #.884 2.814 8.084 JUNE 1989 128.9 6.883 3.488 6.883
OCTOBER 1986 146.6 #.804 2.833 8.804 JuLY 1989 128.4 §.003 3.425 §.883
NOVEMBER 1984 146.8 #.684 2.852 5.684 AUBUST 1989 127.9 8.683 3,441 8.063
DECEMBER 1986 145.4 2.884 2.871 g.994 SEPTEMBER 1989 127.4 §.883 3.438 8.843
JANUARY 1987 144.9 9.884 2.899 8.604 OCTOBER 1989 126.8 4.883 3.478 8,883
FEBRUARY 1987 144.3 3.984 2.949 .884 NOVEMBER 1989 126.3 #.943 3.491 #.843
MARCH 1987 143.7 8.984 2.928 8.884 DECEMBER 1989 125.8 4.443 1.587 8.883
APRIL 1987 143.1 8.884 2.947 8.864 JANUARY 1999 125.3 8.883 3.524 8.883
NAY 1987 142,53 #.984 2.946 4.994 FEBRUARY 1994 124.8 2.943 3.348 8,883
JUNE 1987 142.8 #.883 2.984 #.993 MARCH 1994 124.3 8.803 3.358 8,983
JuLy 1987 141.4 §.883 3.883 6.943 APRIL 1994 123.8 §.883 3.57 8.483
AUBUST 1987 148.8 #.843 3.gel 8.983 HAY 1994 123.3 9.803 3.588 9,893
SEPTEMBER 1987 148.3 8.863 3.848 8,943 JUNE 1998 122.8 8.063 3.484 2.883
OCTOBER 1987 139.7 4.883 3.858 #.883 JuLy 1994 122.3 8,803 3.628 #.883
NOVEMBER 1987 139.1 9.883 3.976 .693 AUBUST 1999 121.8 9.883 3.536 8.843
DECEMBER 1987 138.8 §.863 3.8% 8.983 SEPTEMBER 1994 121.3 8.443 3.652 §.483
JANUARY 1988 138.8 .863 3.112 #.683 OCTOBER 1999 128.9 #.843 3,667 8.643
FEBRUARY 1988 137.5 #.883 3.138 8.983 NOVEMBER 1998 128.4 8.843 3.683 8.483
NARCH 1988 136.9 #.843 3.148 8.883 DECEMBER 1998 119.9 .943 3.699 4.883
APRIL 1988 136.4 §.863 3.166 8.483 JANUARY 1991 119.4 #.883 3.714 £.883
HAY 1988 135.8 .883 3.184 .943 FEERUARY 1991 118.9 8.083 3.729 4.943
JUNE 1988 135.3 8.883 3.202 8.883 MARCH 1991 118.4 8.683 3.745 8.9¢3
Juiy 1988 134.7 9.983 3.21% 8.993 APRIL 1991 118.9 §.263 3.788 g.893
AUBUST 1988 134.2 8.803 3.237 #.083 HAY 1994 117.5 $.883 3.775 §.883
SEPTEMBER 1988 133.7 8.683 3.254 8.003 JUNE 1991 117.8 8.893 3.791 9.883
OCTOBER 1988 133.1 #.883 3.272 §.683 JuLy 1991 116.6 8.842 3.866 4,843
NOVEMBER 1988 132.6 .983 3.289 8.983 AUBUST 1991 116.1 8.563 3.821 2.483
DECEMEER 1988 132.8 B.983 3.306 8.883 SEPTEMBER 1991 115.6 §.843 3.838 8.883
JANUARY 1989 131.3 9.083 3,323 8.903 OCTOBER 1991 113.2 8.843 3.831 8.943
FEBRUARY 1989 131.4 #.993 3.348 #.863 NOVEMBER 1991 114.7 #.843 3.865 8,843

MARCH 1989 138.5 9.983 3,337 9.6483 DECEMBER 1991 114.2 4,943 3.884 4,843





