May 18, 1951
M

Dr. Allan Lough

Isotopes Divisicn

U.S. Atomic Energy Commission
Osk Ridge, Ténnessee

Dear Dr. Lough,

We are submitting herewith Form 313 for
8.8 curlies of Sr-90, to be delivered at the
rate of 500 millicuries per week upon notifi-
cation. We expect to use the material in the
preparation of beta ray sources to provide
excitution for the phosphor unit in "Type F"
metasgopes,

The enticipated schedule will require the
production of at least 1000 units per week.
We expect to produce them in eccordance with
our standard procedurs for the manufecture of
radicactive foils with certain modifioations
to provide shielding ond remote handling faci-
lities as required. Zach unit will consist of a
silver-sgold bimetallio disc approximately .5
inch in diameter by .006 inch thick, contal ning
224 nicrocuries of Sr-90. Since the discs will
be blanked from rolled strips, spproximately
60 per cent of the original zctive materisl is
recovered in the rinal product; end the rest 1is
ccnsidered unavoidable blanking waste,

The various steps involved in the preparation
of the units may be broadly classified as follows:

1. Receiving, checking and aliquoting
Sr-%0 solution.

2. Precipitation on gold powder

3. TFiltration end drying
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5. Compacting

6. Sintering and rolling

7.' Welgzhing and welding

8. Rolling of finel foil

9. Blanking _

10. Assgmhly on foil mounting
1l. Finel instrument assembly

The material is received in an i1solated ante-
room adjacent to the main plant where the shipping
container is opened and the active materisl is
transferred to a wooden carrying case having
sufficient wall thickness to absorbd all beta
rediation. The operstion is carried out over a
plastic tray, using & long pair of tongs, and
the operation is monitored by means of a SU-lb
radiation meter,

After transfer to the laboratory ths carryling

case 1s placed in a tray under the hood, and
operating through a port in a one-half inch lucite
shield, the bottle is conveyed to & lucite box,
By rmenas of a remote control pipetting arrange-
ment, a small aliquot of the solution is applied
to a polystyraene dise¢ and evaporated to dryness
for an activity measurement.

Prasent consideration of the project antli-
cipates the preparation of the foils of such size
that 100 1iC increments of Sr-90 will be used.

On this basis each compact will contain 2.5
grams of zold powder, and 100 MC of Sr-90 preci-
pitated as the carbonate with sufficient acded Er
carrier to asccount for about 4 per cent of the
total weizht. A weighed amount of gold powder is
placed under water in a scmall besker which also
conteins the added cerrier and sufficient NaCH to
neutralize the scid in the active solution, The
Sr-60 gsolution is added by reans of s rzmotely
controlled pipette, and precipitation is effected

by the addition of en excess of sodium carbonate
solution.

Using a tared, fine porosity, fritted alass
crucible, the Sr-90 cold nixture is filtered and
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washed. The line from the suction flask will lead
through a sulfuric z2¢id bath end glzss wool trap

to the vacuum pump. The crucible containing the
rixture is heated at 110°C for 1 hour and weighed.
Hendling of the ecrucible is to be sccomplished

by means of boxes comstruct ed from lucite of
sufficient thicknasss to absorb 2ll beta rsdiation,
These boxes will be open on one side znd provided
with a8 hole in the other by mesns of which the
crucible can be menipulated using a spring operated
aripper. The balance is a Fisher Grematic provided
with additionel shielding in front. This technique
has heen tried on a small scale in the handling of
luminous inserts end has been found satisfactory.

The filtrates will be reteined znd evaporated for
disposal. '

While the technique of precipitating the
active material in the presence cof the gold powder
provides some degree of homogenelty, the uniformity
desired in the finel produet requires further .
mixing. This is normally accomplished in the case
of radium by hand mixing using a boron oarbide
mortar and pestle. Thls operstion is made possible
by the faot that the step is completed soon after
the radium has been de-emenated and before the beta
and ga~nma radiastion levels have increased appre-~
ciably. In the case of 3r-90, howaver, it is nec-
essary to provide a miechanlcal device for the
operation, since the bets radistion levels will bde
very hizh. Test epparatus under construction at
this time consists of a stainless steel cylinder
rounded at the bottom and provided with a tapered
"top, which is attached to the bhottom part by mesans
of an external threaded collar and e ground and
lapped Jjoint. The cylinder will be equipred with
a number of hardened steel balls, and mixd ng will
be accomplished by rolling the cylinder at an
angle on glass blowers rollers.

After mixing the powder will be delivered
through the tapered top into the recess of a
compacting dle. This die consists of a rectangulsar
opening in a piece of tool steel which is equipped
with two removable rlugs. The entire asserbly is
made from hardened and polished steel and the
plugs it with clearances of 0.0C05 inch on all
sides. 1In preparstion for filling the bottom plug
is fitted into place snd covared with a piece of
precisely cut gold foil 0.001 inch thick., Next
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the powder rixture is delivered es described

above and after leveling is covered with a piece

of gold rfoil. The top plug is carefitlly fitted
into place and a pressure of 20 tons per square
inch is applied. The die i8s placed on a stesl

ring and the bottom plug and campsot are sjected.
The compact 1s renoved from the press into one

of the rreviously described lucite boxes. The

dry operations of the last two steps will be
carried out in a dry box by rmeans of shielded tongs.

The compact is placed on & ceramic block and
sintered in a nuffle furnace by heating for %z hour
at 1500°F. Then by alternately rolling snd snneal-
ing the thickness of the briquette is graduslly
reduced from 0.050 to about 0.0025 inch. The unit
is weipghed and a factor giving the concentration of

Sr-90 in miorocuries per milligram of foll is
computed. )

Preparatory to we’ding the compact oil will be
cut into four approximately equal pieces by resans
of a shielded "Di-Acro™ shear equipped with a
riorometer feed attachment. After the weisht is
determined ths compact foll is cengtared on &
block of silver 0.150 inch thiock, which rests on
mica in the bed of s stainless steel die. A block
of stainless steel i1s pleced over the top and the
70ld and silver are welded together by the applica-
- tion of pressure after heating to 1000°F.

The final rolling is accomplished by repest-
edly passing the silver-o0ld bimstal through the rolls
with gradusl closing until the foil has reached pre-
calculated dimensions which give the concentration
desired. In this case the final product will consist
of an active area 2.5 x 10 inches at a Sr-90 con-
centration of 1 MC per square inch., The overall thick-
ness of the foil will be in the order of 0.006 inch

and the thickness of the ective layer will be sbout
2.5 microns.

The blankipng operatiocn will be carried out by
feeding the foil through & shielded tunnel into a
gang diey which will blenk 5 discs per ocycle. The
¢iscs will fall through the ¢ie into a shielded
receptacle. The sorap foil will be received in a
special container and retained for eventuval recovery
of the gold snd silver or for dispossl.
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The assembled unit which rits into the instrument
is a semi-circular bail equipped with a flat cdisc =t
+he center ol the uarc which serves as a mounting
for the foil. In mounting the foil the face of the
holder will be tinned and fastened in a jig. The
foll will be set in place by means of a vacuur hend-
ling tool and sweat-soldered down with a heated fix-
ture which will he piston operated and have a smooth
surface conforming to the shape of the foil mount-
ing. After scldering the units will be placed in
containers for delivery to the final asserbly line,

-Assembly into the iastrument will be carried out
by means of a specisl device whioh compresses the ends
of the ball just sufficiextly to allow them to engage
the pins. This will be shielded with lucite to pro-
tect the hands of the operstor, and the coperstion
will be carried out behind a lucite barrier equipped
with ports. After insertion of the foil, the instru-

ment is ¢laved snd is considered s=fe to handle from
this point on.

We hope that this description is sufficiently
detailed to enable you to visuslize the process.
It is our belief that by following the techniques
outlined and carefully monitoring the various steps,

eny difficulties srising from radietion msy be
avoided.

I belleve Mr. Wallhsusen has discussed the
urgency of this project with you. Your best efforts
to expedite authorization for the procurcment of the
isotope will be very puch sppreciated. I sheall be

glad to supply sny other informstion you consider
necessary.

Very truly yours
TNITED STATES RADIUTY CCRP.

C. €. Carroll
Chief Chemist
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