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Y. 8¢ Ftodlc Ensrpy Ccermiseion

SUBXCT: Spscisl Huclosr lieteoris) Licenza No. 33
Doay Mr. Delanoy:

This letter 1s & regueest for sn extonaion of our spesirli '
nuclear moterisl licenss fo. 33 te inclule the urenium

racovery proceas dlocussed horain. e desire to use

this process for recovering tho urenium content from

sorap naterisl of eny 1735 onrielmont, :

1n esscnce, the Pacovery precess involves:
1. UPllssolving the sersp materisl in nitric acid.

2.  Extracting tho uraniuw contont from tils acid
solution,

3» Precipitating the extracted uranium,
. T[4ltering the precipltatea.

Flgure I et tao enl of this letter shows & plene view of
the vessals to be used in the sxtraciion znd precipltation
operations, Vesgel dimensiona snd vosmsel sepuration
disgtences sre given on thios figure.

Initisel dissolving of tha scirap matsrisl will boe done
in Usnks having swfe volumsge-conforming to data in .
Table XI11I, p. &I, K 1019, Fifth Revislion. Fach batch A
ol acrnpuégpb is dissolwed will be Limltod ¢to o ssfo ' :
_masg_of # a8 lisved in Tabls YIV, p. 22, K 1019,
rifth Nevision. The "scrap" solution that iz formed
wlll bo poured inte the tonk systom stown in Figure I. .
Hore the ureninw contont will bs axtracted, pregipitated, ' ‘
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end filterod. It is to bas ncteld that several batches
of solution will bs peursd into the gystom bafore an
extraction~-filtration run is made. The total ursnium

content of one of these cxtrection~filtration runs w1l 7

be less than 3.0 kg. of urenium.

The preciplitete thsat is formsd will be deposited in
tank 9 in Figurc I. This tank hes an slways safe vold
volune of 253 cubic inchss 1n which pracipitate may bs
deposited (Table XII1I, p. 21, K 1019, Fifth Revision).
When the fiiter is full asnd the precipltato hes boen
blown with nitrogen, the ceke will be knocked frem this
tenk into gsomctricelly sefe vessels, and removed from
the systen.

Except for two 5-1/4" diameter tonks (tanks 7 and 9), =sll
tenks in the extrection system are 5" or less in diameter.
The two 5-1/4" dismeter tanks are limited safe by the
deta in Tadble XV, p. 23, K 1019, Fifth Revision. All
interconnseting piping botwsen the tonlis 1s 1" or less,

Except for btankas 7 and 8, all tanks aro at lcast 12"
apart. Thils spacing meebds the requirement of peragrsph
Te", r. 26, K 1019, Fifth Revislon. A 12" intervel was
not deamad necessory between tanks 7 snd 8 sirnce the
bottog of $tank 7 is cpproximately 1" evovse the top of
tank O,

Since each vag@asl in ths extraction-filtraticn systen hss
e dlemoter of approximstely 5", & k valuz of near .58
is allcwsd for each vessal. A k value of .58 peraits

a mexinum solid asngle of 3.2 steredlans to be subtended
at any one tenk {Table XVIIi, p. &9, K 1019, Fifth
Revision). TFor our systom, &s shown in Figure I, &
maximum solid angle of 1,75 csterzdiens is subiended at
tank 6 (sso ssmple caleculations at the end of this
letter). In view of ths fact that 1.75 steradians is
considerably less then 3.2 zteradlens, 1t csn be
concluded that our system is sale from an interaction
standpoint.

Sincerely,
MALLINCERODT NUCLEAR CORPORATION
E K. Besokes
E. H. Dencker
EHD/jrt
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SAMPL: CALCULATIONS

I. Solid ﬁngie Celenletions.

1. Solid engla subtonded st tonk © (see Fige. 1).

I

®x =2 2dx  gin e, Method B 1, Appendix 3,
G - K 10319, Firth Revision

X indicates wvessal L, 2, 3, atc.

{a) By vessel 1:

Fla = 2.(5) (38)

ST O e

—_— ' 380 2256 storcdisns
(0.5 (35770

{t) By vessol 2:
.J/].a 2 .118 storedisns

{c) By vegssl 3:

[y = .

{d) By vessel L:
A/EJL

(e} By vesscl 5

Ny = .

2

76 gtoradlens

A

,062 ateradiena

Lo

21 steradions

g (f) By vessel T:
- —n"{' =  .358 steradiens

(g) By vesscl 8:
e (2 8 = [”:hEB storadiens .



{h) By vassel G:

Pepe 2 of

.Q{lg = 0 (vesszl 7 hides G)

(47 Totel zolid angls subtended st tenk 63

total =  1,7Y% stersdin

Sciid azngle subtonded st Yank 23
.(ltctal = 1,uh3 steraciane

(Wosmy Method of celsulstion ie

Selid en3lo subtsnded eh Hanic 7

.{l$otal = 1.007 steradiana

a3

the same as in I.1)

HOTE: iMathod ¢f cnleulation 1o
ve 1 and J. 2 cxeoplt For dram 8.
nethed A, I ¢, Appondix 3, K 1019, Fifth
fevision, 13 vesed:
“a/28 top - £ b coz B
e
aq
vhere 2 o b = diomgter
and
I) . & b co3 4
“~8 gide = = % —
q

whore a = dismctor of tank 8.

b

e
"

holsht of tenk 8,

Seclid englos aubbtended at the othsr tanks would
bo loss than thoss subisnded at tanks 2, 6, and
7 occzuse of obviocus dimonsicnel end geomstrice

considoretions.
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35.5"

=5

ho=2g"
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Nom&holatv\ve: . HoTE: The 'top at |
., A2 Adiamater ' ' . - Eank B{: s  abaut 1"

2. h= C.yl;b_\dey he_;qht below he. battow of 7




