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x1:.!I a relative standard rlevi:.t.iorr of 0.12. Initially, three
tuciniques were to be used to mrvl+ure the half-life of 233Pu.
E:IC?I technique (alpha-particle counting. calorketry. and mass
spectronutry) was to he u~ud by at least two laboratory
?ha r~,sults of that initial effort have heen published. ??J It

is the ji~te~t of this papur to describe the cvaluntlon of the

Isoto:)e-dllutlon mass spectrmcctry procedures, ~l~ed at I.os
Alams a% a part of that efrort and for the 2-”PU measurement.
and tbe difft:rcnt proccdurc used for the 2k1Pu masurment.
I~~t~j~* cliluti~n mass spcctrometry can he a very Ilsaful quun-
t~ti;tjve a[,al.ytical tool when it is properly appliud. This
proh!,:n fur:]is!uq:; a cla~s[cnl nppllcntiorI and illustrnt~~s both
tk.d c:llquc ilClViltlti1g~9 and many of the critical opcrntkms.
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..-.., 1’.1‘Xt:llq ?h~.-IHI r ~lml,n r.. A fmlutlon was propdrml by--’.,----- ,-. —J. _—--. — ... .. . ..
dis:..’!”i:l ;,;, 9~j.IJ96Z cnriuhccl 27~u30fi in nltr~c acid and cali-

.1. , ii. . . (Ifl,::llll.~,(1f:(li](’cillL r.lf (1111C)f SI:F1 900” (:il I lhl”.i’lt1o11

,, ;Ilill.li .;, !111[ [011 I Y(I ,:

B, . . ,!,. 1 r:. l 1111111 [! )11 ;11 11111111 2 1,

,, ‘ ir.:1 LIIIII1 11111;. !., ,.11111111111I:Jfl );

1, ,. ;..,I’IJ:III {Ii 1!11 Ill;l :11 itlllllt :) };

,.., !,,,’ ‘(,:111 (11 1!1! 11111 :illllll Ilnll?()}:

. . ,,. , , ,~f I 11111 ::lllllf 11111 1,4 1[1(1

. . . . . . . .

Yusl)
. . . . . ---

n.olh

(). 0!)0

111’);1.

(), ()!)()’)

Ilt!); l .

(). ()()[)’i

(). ()’1()

(1, ()()()’)

(). ()”)()

(), ()()[)’1



Ta!lle II . Vartables and Assigned Errors Affecting the

!;;.J~/K$&9 ratio.

—- . . — .—

Variabl. c Value % RSD

S?.: (typical) - 1.9 IH1 atoms oo(J~3

“BE Cone (Stf!l 9(LJ) - 1.4 E16 atoms/g 0.046
:~~~ c~~c (IA mtill) - 1.2 1:16 atoIm/g 0.052

‘“”L’ Cnnc (VS ~’~8) 1.31473 E16 0.062

2;”J~ C.~n~ (VS 235) 1.31495 E16 0.063

‘?”’L t%nc (nv~:) 1.31484 ti16 0.044

!;;2,/!:~k$ “. 9.6 K-5 o,o/*q



aca.iurmcnt error and the stated unccrtnlnty in the NBS
certified val. uc. It should he noted thiit this error should

he l.ar~~?lynulllflcd through the usc of this factor for the
23311 solutions as well as the grow-incallhrn:.ton of the

x::i:.ure.:wntsm

Tl:e value or N1.2b0 aud its nssncl.atcd standard deviation
hwrc t:sti::latcd lJ~ a computation whkh included. Covarknces.

I“hi:r~’su]tlng viilm of 111,21,0 1s 6574 yr, with a standard

d,:vi;t io~l (rnvan) of 6.2 yr. Tt,c 95% confidence lim~ts are
6.37A -~ 12.8 yr. Val.ucH from the other mcmhcr Inhorntorics
arit !li)t yti: avail.: d)l(: fc)r rwcparl:wn.
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Ir? which Rt and ~ are the 2b1Pu/2b2Pu atom ratios at tines
: and to. A single mixture of enriched 2hlPu and 2kzPu iso-
topes in stron~ hydrochloric ncid was used in which the 2k1Pu/
‘“J?u ratio approached unity in 3 yeara. The 2bzpu/2*2pu

aeon ratios were measured on two portions of the nixture at
:3 and on four portions at each of three elapsad times of
2.5, 2.9 and 3.6 years. All maes spectrometric iseasurements
#are done on at least duplicate filament loadings of each
separated ortion within 2 days following ion-exchange aepa-

!.,*..ratkn G< The measured half-life value is 14.379 years
:Ith a 95Z confidence interval of 14.32 to 14.43 yeurs.

DTSCHNIIfJX OF FACTORS AFFECTING IWTOPE-DILI!TIOY MASS
sP~CT~c).~TRy

!1: ..: “ .“;l”::; ::. . . . .


