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Introduction

A study was conducted to determine the rate of solubility of uranium product
(yellowcake) obtained from four uranium processing mills. The techniques
employed in the study were developed in this Institute to assess the solubiliza-
tion rate of finely divided particulates in various solvents. The primary
solvent employed in this study was a simulant of an ultrafiltrate of blood
serum,1 SUF, containing DTPA. Such studies in an in vitro system should be
valuable in predicting the potential solubilization that would occur in vive
following inhalation of the particulate material in humans. A second solvent,
0.1 M HC1, was employed on duplicate samples to assist in elucidating chemical
mechanisms operative in the solubilization process. The duration of the study
was 30 days. An adjunct to the 7n vitro solubilization study was the determina-
tion of chemical form of the uranium in each sample using x-ray powder diffrac-
tion measurements. Infrared spectroscopy was also employed on some samples of
yellowcake to better characterize some relatively non-crystalline forms of
uranium that were present.

Materials and Methods

Approximately 3 grams of yellowcake powder were obtained from the nroduction
lines of each of four uranium mills. Details of previous process history or
sample collection were unknown. The samples were identified only by the name of
the company operating the mill.

A 25-29 mg portion of each sample was weighed on a Nucleopore filter mem-
brane (pore size 0.1 ym) and a second filter of identical type was placed over
the sample. The filters containing the powder sample were secured by compression
of an O-ring near their periphery by a circular teflon clamp. This assembly was
then placed in 200 ml of solvent.2 This in vitro system allowed for complete
retention of the particulates between the two filters while allowing free
diffusion of the solvent and solute. The solvent was changed every two hours
for the first six hours. Beyund this time through 30 days, solvent was changed
periodically as showh in Figures 1 and 2.
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IN VITRO SOLUBILITY OF YELLOWCRAKE
IN ©.1M HCL SOLVENT
















A1













HOMESTAKE M/LL

} - ;“/‘ [.)(‘,/ (\ 7 /[" £ T A N‘,A'w)






















US NUCLEAR REGULATORY COMMISS!ON
BIBLIOGRAPHIC DATA SHEET

NRC ronm 335
1.77
Rsensenus emeummE
4 TITLE AND SUBTITLE (Add Volume No
4
N—— ’
7. AUTHOR(S
8 PERFORMING ORGANIZATION NAME
. o '
12. SPONSORIN RGANIZAT i NAM
}..4 — -
13. TYPE OF REPORY
15 SUPPLEMENTARY NOTE
16. ABSTRACT 200 words or less
3 4 A £
-
17. KEY WORDS AND DOCUMENT ANAL
y }
Y 14 1 Ty 1 * r
ru 1 i [ . I LY
A ll=Tlme uraniyum mill
170 IDENTIFIERS/OPEN-ENDED TERMS
18 AVAILABILITY STATEMENT

NRC FORM 338 (7.77)

Y

fappropriate

AN

)

MA NG

1. REPORT NLMBER (dusigned by DOC
2 (Lesve Dlank
3 RECIPIENT'S ACCESSION NO

L DATE REPORT COMPLETED
‘;{”m'n : ’1YI~AN'V

DATE REPORT

clucle Zip Code ISSUEI
‘, MONTH I‘v(,ﬁ;n
|
|5 (Lesve Dienk)
{
b - - —
|8 (Losve Diank
-
w Zip Coce o S
{ 1 PROJE T/TASK/WORK INITN

| CRCU——— " o mra omind

Bmm—

PERIOD COVERECL Viive dams

e RS

14, (Lowwe Dank

170 DESCRIPTORS

19. SECURITY CLASS (This mport 21.NO OF PAGES|
20. SECURITY CLASS (This page 22. PRICE







