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MALLINCKRODT CHEMICAL X\TORI{S

MANUFACTUREZIRS OF

FINE CHEMICALS FOR MEDICINAL, PHOTOGRAPHIC
ANALYTICAL AND INDUSTRIAL PURPOSES

FACTCRIES. ST LOVIS.JERSEY CITY, MONTREAL
SALES OFFICES: ST.LOUIS. NEW YORK, CHICASO, CINCINNATI, CLEVELAND
DETROIT.LCS ANGELES. PHILACELPH-A,SAN FRANCISCO, MONTREAL TCRONTC

10 Docember 1958

Mr. lyall Johnson

licensing Division

U. S. Atomic Ensrgy Commissicn
wm’mm 25’ Do co :

SUBJICTs Special Nuclear Materials Iicenss No, SNM=33

Dear Mr. Johnsont

Mallinokrodt Chemical Works has erected & new building at the Hematite, Masouri
special nuclear meterial processing plant to houss a production facility far
pelleting enriched uranium dioxide, We are giving below (1) a genaral descrip-
tion of the rocess (2) spscific details for redistion and dust control, and (3)
provisions for radistion monitoring es specified under 10 CFR Part 71.

General Desoription of the Frocess
Specific steps in the manmufecture of pellets will de as followss
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i, Lyaii Johnson

We sre epplying foo extonsion of ocur SliMe33 licsnse to cever the operaticns of
this plaat in accaydance with the procedures to be described foar uranium ecariched
in the isotope U226 up to end including 5%. Reference to "limited safe" batch
sizes would, in all cases, meen those quantitlies listed in Table XVII of E=1010

Part L, Delsted, far the assay in questicn,

The first three process steps of blending, grenulation, and drying are cirriecd
out in a single dust hood to insure positive isolation of eny dust fram the
operetors and {rom the main production area., The blender, granulator, ard dry-
ing cven ere separated from cach other by not lezs than two feet edge to edge to
insure complete isolation of "limited safe" batches which may be in the three
pleces of equipment, A single drum containing a "limited safe"™ batch will be
intreoduced into the hooded area, The drim will be emptied into a mixing bowl by
a special drum inverter compleiely enclosed in the hood. The necessary binders
and lubricants will be added and mechanically blended into the batch of codde,
The entire mixdng bowl will then be transferred within the hoecd to a commercial
granulatar to develop the proper particle siss. Materdial will fell directly
fram the granulator onto trays and will be transferred manually to the drying
oven., The trays will be inserted into the drying oven on & batch basis., The
entire hood system is exhausted to the atmosphere through two MSA type filters
for rositive removal of airborne dust to prevent contamination of the building

roof snd the environs, : .

[T Follcwing completion-of the drying operation, a single batch of trays will be

unlocded into & drum, a sample taken far testing. After the 1id is placed upon-
the drum, it will be removed from the hood and placed in a storage rack. The

starsge rack is constructed so that the drums are separated two feet edge :{2
a 1 8.

—wdpge and & vertical g%aca._ng of two feet top to bottom maintain
This is identic o the rac escr and licensed in our other operations,

Th;er?ck is constructed of steel angle iron. (See application dated February l,
195¢8. .

When tests show that powders are accepteble, a single drum will be removed from
e storage rack, pleced in & dust hood end pneumatically transferred to a

/‘,
('/‘v'w.(,w,,; .y ége hopper on top af the pelleting press. This hopper is equipped with a

-

4

valve and press feed will be discharged as required into a feed hopper an the
rress, ‘The feed hopper attached to the press mechanism is 10" I,D. Since the
press feed at this point has been showm to have & maximm density of 3.0 g/cc,
the 10" dicmeter hopper attached to the press is safe geometry accarding to
Table XV of E-1019, Part i, Deleted, for assays up to and including 5% Un3s,
The relleting press and all associated mechenisms are enclosed in a dust hood
which 1s exhgusted through MSA typs filters to positively remove airbarno
contemination, .- | : ’ . :

Following pressing, the pellets are automatically discharged from the press and
fed o a continuous belt which passes through the pre-sintering furnzcz. Ths
hearth opening in the furnace is 4™ hish by 14" wide which, according to Table

XIII of X=1019, Part li; Delsted, & safe slab thiggsa far assays up 0 and 71
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inciuding 5%. Thersfare, regordlcess of the possibility of furnace problans oo
belt feeder wmrodlems, this haarth end furnsce affard auclear control fraaz =
sefe clab consgideration,

The dischargs cad of the rre=sintering furnace delivers the pe.Llets continuouns-
1y into a hocded enclesure where the pellets sre loaded onto trays fer trensfer
to tae high tempsrature sintering oparatiocn. The pre-sintering and high temper-
aturs sintering furnaces operate on & continuous basis, To maintain smooth
operation, transfer of pellets from the pre=-sintering to the high temperatura ¢
sintering furnaces must bs accamplished every hour. The accumulation, therefers,
at the transfer hood will never excaecugo pounds of U0z)__This quantity of UQ,
is s "limited safe” batch for up to 5% &ssay, ~ In the event the. m-easintoring
furnace or the sintering furneces need to be completely emptied, provision hes
beon made to store the pellets temporarily in layers not to exceed two inches in
depth with two feet spacing between laysrs. This would only occur under emere-
gency conditiens such as furnace repair, power failures, etc. The tray loading
hood 18 exhausted to the atmospheie through MSA type filters to positively
eliminate airborne dust.

Four high temperature sintering furnsces will be installed. The hearth-heisht
is four irches. Since the trays which carry the pellets through this fwynuce”
have a dimension of 2" x 5" x 7%, and are losded to a maximum of nine pounds of
U0, pellets per tray, the wranium density in each tray is 3.1 gfec over tka
tray volume. On this basis, the hearth height of four inches is within the safe
slab dimension given in XIII of K-1019, Part L, Deleted, for materisl up %> and
including 5% assay. ~The trays will % periodically discharged from the cooling
end of the high temperature sintering furnaces and will be manually placcd on &
transfer cart and moved to a gauging station, At the gauging station the oper-
atar will- transfer one tray at a time into the feed mechanism of the gau;ing
machine, This mechanism will arient the pellets and pass them automatic:lly to
the gauging machine where they will be sized into acceptable, undersize, and :
overaize pellets. The undersize pellets will be collscted batch-wise anc re-
turned to scrap recovery operations in our currently licensed facility. The
acceptebls pellets will be collected in a "limited safe” batch or less ard
trensferred directly to the tube loading station. Oversize pellets will be
collected in a "limited safe™ batch or less and tran:ferred to a centerless
grinciing station,

The centerless grindar is housed in a dust enclosure which is ethxsted through
MSA type filters to positively remove airbarne ‘contamination. Fellets from the
grinder will be collected as & "limited safe" batch or less end transferred to
the tube loading station. The coolant and lubricating solution used for the
centerless grinder is continuously discharged from the machine to & filtering
unit, The filtering is accomplished by gravity flow through an sutomatitc paper
£ilter. The depth of the 1iquid on the filter.is controlled by a float valve
and will be limited to 1 to 2 inches for efficient operation maintaining a

safc slab dimension for the assay of uranium in question. The coolant solution

‘with the uranium and grinding compound removed is recirculated to the machine,.

The centerless grinder and the filter have been especially designed for nuclear
applications with the externdl ﬁ.lter provided to prevent accumulation oi' _

wanfiume=bearing sludges.
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Tube loading will be accomplished menuelly in a spsclally decigned dust enclosuvs

Ho mare than o
single "iimited safe” batch will be permitted ot the tubdbe loading stetion 2t one
tima, Following loeding, tubes will be placed directly in shipping ceateadners,
Since these shipping conteiners will vsry dereadirg upon the length, diemater,
and &ssay of the uranium in the tubes, they will be coversd by individual reg=
quests for approval.

General Safety Ccnsiderations

The building has beeﬁ canstructed of fire resistant materiels throughout. The
area will be equipped with e high level radiation monitor in accordence with our
rroposed instellation covered in our letter of 28 November 1958.

The discussion above covers the general process, specific health and safety
provisions and gensral area high level radiation monitoring. We are specifically
requesting extension of our Special Nuclear Material License No, Sli%33 to in-
clude the pellst operation described fo uranium up to and including 57 U235
content. Operaticns will be carried out at our Hematite, Missouri location, A1l
other auxilisry operatlions necessary, such as packaging, transpertation, =~
enalytical, and storage of raw materials, will be in accordance with our present

licensed procedures. :

If there is further information required, please contact me immediately by
collect telegram or telephone in arder to prevent any undue delay in the conside
eration of this application,

Very truly yours,
MALLINCKRODT CHEMICAL WORKS

W. M, leaders
Technical Directar
Special Metals Division
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