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; i The solubility of yellowcake (and the radioactive isotopes in uranium ~
.

f ore and tailings) is currently being measured under contract to the'NRC. -

7-
by Battelle-Pacific !!orthwest Laboratories. Solubility is being measured .

"

in simulated lung fluid at body temperature using a pass-by method for -

,

,|
yellowcake and a batch-method for ore samples. The discussion belcw is,

.

taken frem Cattelle's first progress report to the NRC.
.

[ Figure i shcus the solubility for an-ore dust sample collected from -

-

,

the air in the crushing olant of a New Mexico mill. Note that uranium
'

''
. shows a surprisingly short 35-day dissolution half-life. On the other

.

hand thorium-230 and lead-210 do not show measurable dissolution. About
1

20% of the radium-226 appears to dissolve rapidly, but the remaining 805

shows little solubility. According to the ICRP Task Force Lung Mcdel
'

.

uranium would be a class il ccmpound, thorium-230 and lead-210 would be-

class Y,'nd radium-225 would be 20% class II and 80% class Y.a;
!

'

Figure 2 shows solubility of yellcwcake from three mills. The Exxon4

i
; sample was green-black, the, Kerr McGee sample was orange-yellow, and the

; Anaconda sample was green-yellow. Dissolution half-lives of 8.5 days,
. -

13.7 deys, and 24 days were measured.

-
. .

THIS DOCUMENT CONTAINS
P00R QUAUTY PAGES

.
...

1.



_ _ _ _ _ _ . _ _

Q ,: wew y:t
M; y?f^M eumQ3t49d% y y @% & %q|,@* M| m y& h.p Q {% W] Qd; W % %( 4 :

b;;Omn;mgq~tgr tc.sy:py.y:g$. g%e+x ,.u.y.pq,m.LaMi y
2 p;s a; % g . g @% S' 4 .g-Q;w cay

%wn. h>4n&WG M hf:.,3he 4D! C Q:.'aY m fy n @ |p.y. Wh
, c.yg, g ;;;9.g%,ffRip %p.p :.qyj Q:4.;e; g g g y.g.,. g g g~. g ,y., g .g. w g: g y, z g ,g g ;

,2 -
~ L .NW @ ,J: gg- ' " ,'

:. . . ..

s v .; ,

.
.,

2 . . . . . i. o, . :..:a. ,

-.

#o~1- According to the ICRP Task Force Lun,g Model the' two more soluble
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./ yellowcake samples are on:the ' borderline bet'weerr classes D and W... The.
-
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: less soluble yellowcake is nearer class W (50-day half-life, by ICRP pm ;#
w,
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8 definition).:LThese result's 'should be! considered preliminary, and may ; "4-

*

be revised at a later date.
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I JAn analy~ sis completed by R.1E. Alexander of the NRC Office of Standards ,I

,

-~ -
. :. .. .. .

I Developr.cnt indicates that.for any natural uranium compound with a half-life

3.
-

-
. . . . .

-.
. .

of 50 days or less in the lung, chemical toxicity to the kidney is the
. ; .

| critical consideration. This analysis, alcng with the dissolution half-life
! -

! results obtained at Battelle-Pacific Northwest Laboratories, have led the

! HRC staff to take the position that yellowcake should _be considered soluble

with respect to ccmpliance with S'20.103 of 10 CFR Part.20. It is possible
"

.

that a similar position will be taken later for uranium ora dust, depending| O.> .

I on future results obtained for the dissolution half-life.g.

i
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