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¥or, Iymil Jcohnzon

Ligensing Division

U. &, Liomic Energy Commission
Waehington. D.C,

SURJECT: Special Mucliear Matsrisls licenss No. SMNj-33
Doar Mr, Jchnson:

Soms of our customsrs for our Uy of wy to 5% enrichment have indicated &
preforence for blendnd lots dn exeass of the "limited safe” bateh size. In

At DA ?‘ @\dsr to provide such materind, it is nocesssry to wtilize blending equirment.
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Yo have desigrod a blending facllidy which we beldeve quiis adsquate from tha
standpoint of critieality control and dest contrel and axe rsquesting thzt
wp licenss be modifled Yo dncluds this blending facllity az'a part thereof,

Tha peodect from cuwr low asesay production arez is produced baiteh~wiss utidize
ing v"lindted zefe® quantities for tho periiculay assay with a maximm quantity
¢f approximtely 350 pounds for thz lewer agsay materisl, Bach 15 galion
drun, as it is £ijled in the final opzration, contains no mare N g
"iimited safe®™ batch,

The blending wiil bs acco#:plished in a gpacielly dssigned dust control hood,
A maximun of 3D dwumo can be cormbinad in 2 single copsratlon in the follewing
maner: . '

1. . A single drum from a starage rack conlzining a “limibted safo® bateh will
by placsd in the hoed, Aftey clezsing the heod, tho lid will bo removed
and the drum placed on a {owr whoel dally in a canted position, The
dolly rides on reils 2long the back of tho hood.

2, In front of the ruil carrlor will bo loecatsed ton stations, ecch ssperated
frum the next by a conerete slab 1 £, thick, approaddmtely 3 £4, high
and 2 £ft. wida to isoliate cach ztation fron the next from 2 reutren inter-
setion standpoint., An empty 15 gallon drum will be positioned in oack
station. .

3. ‘The dolly will bs nmoved fron staticn to statvion and an cperator will {ranm-

fer with £ band seccop, by volunn, ons=tenth of the product from the fnil
drunm into & drum in each of the recsiving atetions,
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This operaticn will be repoated until the entdre batch is blended o untid
the drums at each station are 65% filled. The individual drums having re-
ceived the incrementzl parits of the blend will ba fitted.with z 1id, re-
noved from the hood, placed on a railor and tumbled to accomplish blending,
At this point, the drums, if thoy contadn a Y1limited safe® tatch, will be
accurataly weighed snd placed in birdeoges and transferred to the stovage
vault awsiting shipment. In the cases vhere the 65% £i1led drunm ccatains
less than a "limited zafe¥ batch, these drums will be transferred to a
packaging station where the individual drumz will bo leaded, by weight,
The "limited safe" quantity wilil not be exczeded inm any drom, Follailng
docding and weighing, the drum will bo placed in o birdcagn for transfer
to the sterage vault avalting shipment,

precedure for material roverent control inside the blending building will bs

a5 follous:
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Facilities

The blending room ig approximately 20 X 50! and the entive area will be
devoted to this single opecration, The blermder hocd is on one wall. Steel
storage racks will oceupy two other walls. These racks are constructed
to mintzin 2 ft. edge to edge spacing botireen sides and top and bottom
of the drums, OCne rack provides far two-high storage ard one rack foo
thrse-high starege. Also in this area will be a dust controllsd packaging
hood which 1ill be used in those cases vhore the batch size 13 greatsy
than can be properly turbled for adequate blending, Also in the sam areca
will be two roller tyrs blending machines for tumbling drums. Those are
so located that when 4o drums are being rotated at the sare time, spacing
of more than 2 ft. vdge to edge is meintained,

¥aterdal Movement

Drams will be removad from the packaging station in the U0, production
facility by fark truck amd carrled, one at ¢ tims, into the storage rocclks
in the blendor building. Brightly colored lincs will be painted on floore
as a guide to the fark truck oporators so as to prevent the possible clozs
apmreoach of two "limited safe" batches. In the blerndar bullding, brightly
colared lincs will be painted on the floor in front of all sterags racks
and the blender hocd as a guide to the operators to indicate the cantral
floor area im which lateral novemont of a drum will be psrrdtted. 7This
central ersa inside the colored lines will mintain at least a 2 £t, edge
to edge space betueen the drum being moved and those in either the storage
rack or the blender hood., All personnel will be carefully inetructed as
to tho necesaity of maintaining this spacing ard the operating procedurc
will be rigorously enforcad.

The f£illed drums from the blending hood lended to approximtely 65% by
, volurz or less, dspending upon assay, will ba moved by hand dolly out of
" the andividuval atalls to the Centrar area beyond the colored line amd

¢




meved to the rolling station. Frem the rolling station the drums will go
) into birdeages direcctly if the contents of the drun ere a "limited safe®
K { batch and to ths packaging station if the drum contains less than a
Y 7 Miimited safe" batch for filliing to not mese than the "limited safen
b "‘-f(\&‘quantity, A scaie ic provided fer zccurats woighing checks.
3
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Vo request your prompi coasiderczticn ef this applicaticn and fwther roquess
- that if additloml informmtion is required we bs informed by telsphone cr tole-
grarh sc that we may »upply the needed additicunal informtion promptly.

Sineerciy yours,
MALLINCRRCDT CHEMICAL WORES
A N,
‘/a/:, . ,, . / 7 ‘2: W/
W. M. Igcadexr

Technical Director
Specizl Mstals Division
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Hr. Iyall Johnson

Licensing Divisien

U. S, Atoxde Energy Cemmissaion
Washington, D.C,

SUBJFCT: Special Nuclear Materials. Iicense Fo. SNHe33
Dear Mr. Johnson:

CABLE ADDRESSES
MALINKRODT, ST.LOUIS
DESABRIDO, NEWYORK

CODES
A.B C.PIFTH ED IMP,
A8 C BIXTH ED.
BENTLEV'S COMPLETZ PHRASE
BENTLEY'S SECOND PHRASE

MAL?.I‘NCCQKNRDOS:OSTS ST- Lo U I S ] 7' M o .

In the course of our busivess of preparing ureznium compounds, it has bacome
essential that we establish facilities far purification and recovery of our
own internmal waste residues. We are, therciore, proposing the construction
of two facilitles for sclvent extraction to be used on internally generatsd
gerap and recovery material such as floor sweepings, dust collsctor rogiduss,

ete., ard unirradiatod scrap product fram sxtersal eources,

(ne facility

will be used feur miterinl® of assays from 5% upward to highly enriched. The
other facllity will be used for up to S enrichmant. The faciiities and tha

operating procedurss to be utilized are described belows
1. 5% ard Higher Enrichment

The process to be used will be an followes (a) sdiezsclwe the scrap mterdal
in nitric acid, (b) extract the U values with TBP-kerosene solution (¢) ré=-
oxtract the U values from the TEP-kérosemm salutions with wator, (d) pre-
cipitate U wluss as ADU with ammonia, (v) filter ard introduce the

precipitate into cur regular production line.

The equipment which will be used for high assay mterisls will be atainiess
steel beaksrs, and amsll tankse, batch operated, for dissolution in nitric
scld. 1Two extraction devices will be utdlized depending upon tha assay and
tatch aize, The first will be 2 small butch opersted mixing tank where s
asingle boteh of U feed snd the proper TEP-kerosens solution will be rixved.
In all cases this equipment will have a mximun diamster of 5". ‘The uraniunm
solutions will contain no more than 30CG g/l total U content,

The other equipment, which will bo used for larger batches, at lower sssays,
will consist of comnter~current flow columns for sxtraction and for reex-
traction. Thease columns will have & mexirau dismeter of 4". The meterisl
will be fed te the column either by gravity flcw ¢ with the use of smll
pups. All equipmnt, columns, pumps, tanks, ete. necessary fa the opers-
tion of this recovery wnit will be housed in an approrriate fume hood., The
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hood will bo so dosigned that any spills will te reiainsd in the hood up to
a depth of 1%, Appropriate slots will be placed in tho hocd to insurs this
mxlmam depth., Operating nrccedures will be ripidly onferzed o inswure
that no rore than one "limited zafe® butch quantity of mierdsl will be in
tho extraction hood at any ecos tims, These procedures will inclule proe
amlysis of all scrap sclutiony and s0licds to determing their U condent arnd
veighing or mzsuring thoe propor quantity to meke a "linited =zafe” batch,

2. FPcr Emrichments uwp to 53

Tor this arez of the plant a large fume hood will bs erccted in which will
bs honssad 21l of the extracticn equipmn’o, The cquivrant will consist o¢f
extraction columns of 2 mxdimum of 6" in diameter for the folloving operr.c
tions: (a} extraction of U values into TRP-keorosons sclution, (b) reex
traction from TEP~ksrosene into water, and (c) continuveus treatiment of
solvont. Also in this area will be feod preperation tonks, purps, ard
product tanks -of appropriatz size. Foilowing pweification, the mterial
1will be precipitatsed from tho fiml solution with awmenin or peroxide (HaOg)
and filterad. The filter cake will then be dntroduced dnto the appropriate
step of our regular preduction Jine, The exiraction columns will be spacsd
1o raintain approxdmtoly 2 £i. betusen edges to prevent interaction frome
nautron standpoint. The tenkage, hovever, is not amemile o guch spacings
therafore; ths operating rrocsdure will ©all far not wore then one %1imitnd
safe” batch of the particular assay mtsrizl involved to bte in the hood 2% ..
any piven tird.. A second bateh of fesd #1111 not be mads wp without JDGCifiC
aucnorization of the superviscr in charge to inswre against the possibility
of double batching, The charge waight will be controlled by amelysis of
feod mterial priar to digestion and weighing the apmropriate quantity into
the digestion tank.

A1l solvents will be handled according to apmroved safety provisicaz and the
lighting Zixtures, motors, and other slecctrical equipmunt will bs chosen in
accordanza with the standard prectice for handling TBP-kerssence cdlutions,
An oxhaust fan on the hood discharging to the atmosphere will prevent the
spread of solvent fumss to othor areas of the plant, The floor of the hood
is designed to be able to retain 1-1/2 tank volums of tha largest vessel,
The depth- of the liquid in the floor will bs limited to 27 by aprropriate
slot spill-overs for eriticality control.

Wa are quite anxiocus to be able to offer scrap recovery service to the civilian
muclear industry and, therefore, mrge prompt consideration of this zpplication
for modification of owr Licsnse “Hlo. SNM-33 to include thete tiwo recovory areas,
If wa can be of further assistsnce in expediting this mtier, do not hesitate
to call upon us,

Sincersly yours,
VAJLINCKRODT CHEMICAL. vfoars

ﬂ ;}77 &ZZG‘L&":' t,.w-
A, M. Teadeks
Technical Direcvor
Srecial ¥etals Divisicn
WMLsd 3



~/

r

ESTABLISHED 1867 i -
L‘..'L - el w L ;;;L'—-——-L’?Z'.’~§_~~ - —_ -
[P Rin s
MALLINCKRODT CHEMICAL WORKS  *=
MANUFACTURERS OF
FINE CHEMICALS FOR MEDICINAL, PHOTOGRAPHIC " nneoor R s

ANAl:YTICAL AND INDUSTRIAL PURPOSES . .DESAB‘RICDg.DE:EW YORK
L : . A.B.C.PIPTH ED. 4P
FACTORIES, ST. LOUIS, JERSEY CITY, MONTREAL A-8 C EIXTH ED

BENTLEYS COMPLETE PHRASE
SALES OFFICES: ST.LOUIS, NEW YORK, CHICAGO. CINCINNATI, CLEVELAND BENTLEY'S SECOMD PHRASE

DETROIT,LOS ANGELES, PHILACELPHIA, SAN FRANCISCO, MONTREAL ,TORONTO

li February 1958

wliSes%s ST. LOUIS, 7. MO.

MNr. Lyall Jehnson
licsnsing Division
U. S, Atomic Enorgy Commlssion’

SURJECT: Specisl Nuclear Matorisie Licsnzo Mo, Si=33
Dear ¥r., Jchnrsons

This cormmicatian is owr application far medification of ocur liesnse SNif-33
to incdluis a wetal prodveing facility o handls onrlched wranium of awy zescy.

Toe equipmont to0 bo used in this metel production facility wme designed after
caroful considaration of the oquirmnt that has been and ia baing used by ABC
cantract opevators for the redustion of W4 Intd wanium metal enriched :Lu the
isctore U226 in excess of 90%., In uwary caze whare the wanium mtal or inter-
radiate meterials aye handled, we have attempted o copy as ¢lossly se& possible
the tochniquas currontly ussd by those conteactors., & detailsd description of
the variocus mrocoasing steps is givan bolass

1. PFPreparation of We

Initial operation of owr plant will niilize tho proparaticon of W4 by
hydrofiuniration of U003, The U0y will, in overy cage, bs prepared in owr
approved oxide faoility. A furneco hes been dosigned which essentdally
duplicates thoso ured In the Gok Ridge aresa for conversion of U0 to UF,
with anhydrous HF., 4 spaedsl room, oxtoriar to the rain tuilding, houses
the HF supply amd vapuriser, All pipes, fittinga, and valves are of an
approved doslgn for safoty using plastle enclosures around flangss and
splash guards on g1l wvalve stoms. A safely shover and oye fountain are
loeated Just ontside the door as & further safegmyd to protect the
operators. A1l work in connooting and discomecting HF cylindors and rae-
pair of piping will require that the oporatars and minterance peopls
woar approved plastic suits and ajr supply mnoks vhile performing these
tasks, ALl operating persoinol will bo instructed in the precautions
required for the handling of HF, Many of the persomnel have had exten-~
sive. experience from previcus oporations with this materdsl. ‘Thess
oxparienced operators will bo expected {0 assist in the traixﬂng of the
new oparators.
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. 2,850 kg of U centont.

Ths furrece in which the conversicn of U0, to UFa will he mde is= hLonsed
in o totalliy enclosed hood go that ery escapinz HF vavers i1l bz guigke
iy yvemoved fron the building withenb contaminating cecupied sreas, Ths

/_traf;s are desigied so that their totzl crose gectionzl area is ecuitalend

%0 a 5Y cylinder, On thiy basis, we are using Yeafo! goomotry in this
retort for criticality conbrol. The retort iz so constructed that ornly
70 trays can be accoxmodated end our mavdimm furnoez loading ezn be
The fuarmes cycle will bs escoatialiy as follosas
£2¢ter the U0, lc2d has boen intreducad an inert atwosphere (nityogen)
will be turnsd 6a to check the gao=tizhincss of the flanged front end
alzo o purge the air Ifren the retort, Too inerd simozsphere will be
maintainzd until tho thormocouple in the rotort is gbove 250°F., Tho HF
swply will then b2 turnsd on arnd the hezting ecntinved for sufficiont
+im to accomolish complets counvorsion to Wa. Durdng the cool=dom
cycle the incrt atmoschere will again be used 4o sueep cut the excsss
H" and protect the IF, from oxidation.

Lo2ding the Rsducticn Reactor

Following the compleotion of the W, converslon, the enbirs rotort will he
raroved fron tho fuznace and hood and vhysically conrected o a glove box
20 that 2ll hendling of . will be deone ingide. the dust control box.

The trays will be remcvod from the retort, the UF, gromd., weighed, ard
ctored in a2 plastic container propovatory %o lo2ding the bord, The gquzne-
tities of caleium and dodine rouived for the reduwction wiil bz hased on
the UF, weight obtzincd from tha furnace. Thess ingradients will then

bo rized in the proper propoction with ths UFy and the entive chavep
stored in a plastic contniner pric to leading in the reactor.

3.

¢ AN

The veactor is of standavd design utdlized by AEC contractars., It is of
heavy stesl construction 5% I.D,, 12-3/4" long with o flanged iid and an
oxternal thermecownle woll, A prafired high density mgrssiun oxide
thimble will be used as the scoctor liner. The engular space bsiween

this thimble erd the roactor chell will bs packsd with magnasium oxide
cand, The blended chavge wiil te introduced into the thivble erd o copper
gaskot placed on the top of the bomb ard. the 1id szcurely bolted in placo, -
The bomb will thon be evacueted and f£illed with argon to ambient pressure,
ss2l6d, ard rgmoved fron the glove bex through an aizloeck,

Firing

The ignition of the charge will be cccorplished by heating in a high
frequaney induction coil. 7This coll is enclozed in g heavy izl hoed,
exhaustad to the atmospherc &s & procaution zgainst room contamination:
from flenge leaks o blowoubs. ‘fhe thermaocowple on tho side of the borb
will indieats firing corditions., Follosing tho fixing, the bomb #ill be
zemoved from the furmres and piaced in ¢ table far cooling, This tabloy
consiructed of stsel, bas holes so that spacing tatusen adjacent bombs
will be 2 £t, cdge to sdge.
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Afier cotling, the catire borb will by placed in e zecond glowe box whoxe
the 134 vill bo removed ard tho contents dumped and separated. Spacial
ovznings are provided in the bobtem of tho glove box so that the zlap
linsr ard cand can be directly dumged into z drun, tho metal button ro=
rored and mechanically cleanied, Folleowing rechanical clcaning, the
button will bs picidded in acetic acid, waghad with water and dried. 4
dx3l11 has bsen provided insids e glovs box for campling purpssos.

5. Shiprond

Buttors will be wrapped in polyethylens ard shipped in a waters=tigat
steel can pigidly fastered in the contsy ef a birdeage. A mxinum of
10 kg of 1235 gontent in ihe meteld will be shipped in any given bixdeage,

Theso facilities have boen adequately tssisd usling norml isctopic assay weaniim
without encountaring any difficulty fvom a rochanical, dist contrel, o sofely
stzndpoint, We beldeve that in as much as we have essontially copicd designs
which hzve been operated by Cormissioa contractors for soms years, ue havte a
metal fncility that is compleotely vafe from a criticality standpoint as woll as
from the standpoint of safoty and dust control.

Wa ave, therefore, roqussting spprowel of this facllity for vse with ony sssay
of uwranium in accordance with the operating procediwres describsd herein.

Since we ars quite anitious o bs able to offcr Serwiee in tho propuration of
U mzinl to the civiliapn reactor indesivy, we ave requesting ae prowst conside
eration to this zpplicatiocn as is pogssible, If additiomal inforration is
roquired, vo shall be quits happy to furnish it promotly.

Sincerely yowrs,

MAYLTCIROOT GHEMICAL WORKS

2l : JURIGOT G4
0 —f—7 j/},‘/ A ﬂféam
ders

AATNKS, W, M. Iea

oy Technical Dirvector
L Spceial Motals Division
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