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MALLINCKRODT 188
NUCLEAR SAINT LOUIS 7, MISSOURI *U. S.A. *CENTRAL 18

CORPORATION

Plant
Hematite, Missouri

April 24# 1960

Liconsinc, IBroneh
Division of i4cesyimt; and Yieg~alation

Ima)r Mr. Delano~"t

This& letter is a roquest ZLor an extonsioni of our opeolal
nuclear moteril~s license !?o, 33 tet includro the uranium
raciovary proceze {iIOCWssed herain. to; desire to use
this process Cor roooverr3 the ureniwu txontent from
sorain rmiiterial *.P sny ii'35' onrictrnont,

III essonoe.4 the. rocovory,, proooes involve:

1. ViusoWv±n thbe ecrop material In nitrie acid,

P. Extracting thIo uriniurs content from~ this acid
a olution*

3, Precipitatinr the extracted urani3.m.

L4. r'llterina the Preoipitsao~

171gure I at the ern-t of' th±s letter shows a plane view of
the veasses t~o be usad in the extraction znd precipitation
operat~ions,~ Ves~sel dimensions an~d vessel soporetion
divtonces are given on th2.o rigure.

Initiel dissolviig~of the soz'ap material wd3JJ. be dono
In tsunks havinr, safle volurmsi.-con~rormirng to datts In
Table Xi!-t, P. 2 19rith~ !roviz ion~. Each batrdh
ol' scrap Xbp~t Is dissolved will be 'limited to a safo '
muse of as iste3d in Table n:Vs P. 22,F 7 1019,
T'Ifth Pevislon. The "serapff iottio tha.t is formeda
Hnill ba pomsed into the tonmr systamf shown in Figure I.
Heoro the lwrfniufl contont will be extrakcted., procipitated,
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and fille-od. It i3 to be notc that several batches
of solutionr will be poured into the vystam bafore an
extraction-filtration ran is made. The total uranium
content of one of these oxtraction-filtration runs vid1l
be less thnn 390 kg. of urenimu.

The preci-plitate that is formod 17111 be deposited in
tank 9 in Figurc I. This tank has an always safe void
volune of 293 cubic inches in which precipitate may be
deposited (Table XIII, p. 21, K 1019s Fifth Revision).
I'hen the filter is tull and the precipitate has boen
blown with nitrogen, the cake will be knooked frcrm this
tani into geometrically safe vessels, and romoved from
the system.

Except for two 5-1"A diameter tanks (tanks 7 and 9), all
tanks in the extraction system are 5" or less in diameter.
The two 5-lA" diameter tanks are limited safe by the
data in Tribla XV, p. 23, K 1019, Fifth Revision. All
interconnsrcting piping botw-sen tho tanls is 1" or less.

Except for tarnks 7 and 8, all tanks aro at Icast 12"
apart. This spacing uaots the requirement of paragraph

e"o p. 26, x 1019, Fifth Revision. A 12" interval was
not deemed rnecessary be-%t',f-,en tanks 7 and 8 since the
bottom of inank- 7 is eppoximately 1" above the top of
tan-. 8.

Since arch vassel in ths extraction-filtration system has
a diamoter or approximstely ,5tl, a i value ofr neaP .58
is allowed for easch vessel. A kc value of .58 permlits
a mz-IMu;, solid angle of 3,2 ateradians to be subtended
at any one tank (Table XVII, P. 29, K 1019, Fifth
Revision). For our system, as shown in Figure I, a
maximuma solid angle of 1.75 etoradinna is subtended at
tank 6 (ooe ssm-ple calculations at the end of this
letter). In view of the fact that 1.75 steradians is
considerably loSs then 3a2 steredlens, it can be
concluded that our system Is safe from an interaction
standpoint.

Sincerely,

MALLINCKRO] NRUCLEAR CORPORATION

E. H. Dencker

EHD/Jrt



I
I

Page 1 of 2
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I. Solid lrm&Lo Casculatiors.

1. Solld tcn1-1 stu'tzi-.ded *t tsr&Iz 6 "see Fig. I).

YL)- x 2dx
sin 9. Mcthod B. 1, Appondix 3,

K 1019, Fl'fth Revision

xaind)cates s essel l-1 2 3: ntit

la2) -Py vetssel 1:

Alt _ 2 (5) (38)
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,, e 256 startdions
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(h) E7 vos3el 9:

-JQ_9 _ n (vezszz; 7 hides 9)

(I I Totc- 9'o7id ang>6ij su~t~ended a'............... teraci~ 6:s

AI-0tal !..e 7 sto:c E inns

2. SG i-;d sngle nurbt-=cled s'% Vnn'f 2:

Ifitotil o i.','4v.3 st~ernc~ins

(1g3'.:i, ~o,'hod of clcuaL Ptioon iv ttiO samo aE in 1. 1)

3. S,01.3W vv-L ,1o s-.ubtsn~d'. - ; tar.i 7:

Att .-'i.1 M !,007 f:e:to:Isdisnt

IO±,OTE (.4kri t ca-IuOLItioll is the smo as in
.:. I -1d [. 2 c fropt f-ar drum B. For drurm 8,

neothnd A. r4, Appv.dt 3, K 1019, PIfth
Revi.;3cn, iz usEd:

i28 top .. P: b ccss 0

q2

:: b = dlmneter of tv'ri 8

artd

.;h.rSo ea

b

a b co& 0
7;- qC

di&e-t.sr of tank 8.

: tv r.1 ht of task 8.

4. So2.L.c t'nglos ILubVeitdzd nt 1h> oth'ls tsnke would
bo 1o-z thnn 8thcisa sUibtanded WU tnnias 2, 6, and
7 bcc".iUse of obvlou3 dimnsieunal &nd Secimotric
conuiderritions,
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