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Dr. Allan tough 
Isotopes Division 
U.S. Atomic Energy C-ission 
Oak Ridge, Ttifnaemee 

Dear Dr. Lou& 

8.8 
rat 8 

We are subnittlng herewith Forn 313 tor 
of 500 nilliouries per week upon notifi- 

uation. We expeot t o  use the material in the 
preparation of beta ray 8011roes to provide 
exc i tat ion for the phosphor unit i n  "Type Fn 
metasaopeo. 

ouriea of 9r-90, t o  be delivered a t  the 

The cnticiprrted suhedule w i l l  require the 
produotion or a t  l e a s t  1000 unit8 per week. 
Te sxpeut t o  prodiice them In eocordanoe with 
our standard procedure for the nanufccture of 
redioootlve foi l8  with certain nodl f ios t ions  
to provide shielding ond remote handling, faof- 
l i t i ee  a8 requirod. Zaoh unit w i l l  consist of a 
sllvor-qold b h e t a l l i o  diso approximot s l y  . 3  
inoh i n  diarreter by ,006 inch t h i o k ,  containing 
224 niuroouries of Sr-90. Since the d i s c s  w i U  
be blanked from rolled strips, upproxinntoly 
60 per cent of the or ig ina l  ect fve  naterisl is 
resavered in the final product; cnd t h o  rest is 
ccnsfdered unavoidable blanking waste  . 

The various 8teps invo lvsd  i n  the preporstion 
of the units  ffiay be broadly c l a s s i f i e d  as follows: 

1. Reoeivfng, checking, and allquoting 
3r-90 aolution. 

2. Precipitation on gold powdor 

3. F i l trat ion and drying 



4 .  E!lxine, 

5. Campacting 

6. Sintering and roL1ing 

7. ?!eI+3hlng end w e l d i n g  

8. Roll ing of f i n a l  f o i l  

9. B l n n k i w  

10. Assenbly on f o i l  nounting 

11. Finrrl instrursent assenblp 

The naterial is reoeived In an Isolated a t e -  
room adjaaent to the nain plant where the  shipping 
oontalnor is opened. and the act ive  material is 
transferred t o  B wooden oarrying C R S ~  having 
auff fc ient  wall thickness t o  absorb a l l  beta 
radiation. The operation is  oarrfed out over a 
p l a s t f o  tray, wing B long pair of tonga, and 
the operation I s  monitored by ~eans of a SU-lb 
rad l a t l o n  rreter. 

After trensfer t o  the laboratory tha carrying 
oaae is plaoed in a tray unitor the hood, and 
operating through 8 port i n  a one-half inch luoite 
shield, t,he bot t l e  is conveyed t o  8 l u c i t e  box. 
By nenm of Q renote oontrol  pipett ing srrange- 
m a t ,  B smll aliquot of the solution I s  applied 
to a polystyrene +is0 and evaporated 'to dryness 
for an aat iu i ty  measurement. 

Present consideration of the project anti-  
c ipates  the prsparation of the f o i l s  of suoh size  
thst 100 JiC inorernonts of Sr-30 will be used. 
On ? h i s  basis eaoh compnut will aontofn 2.5 
grms of ?old powder, and 100 D;C of Sr-90 preoi- 
p i t o t e d  a s  the oarbonate with suff ic ient  ac'ded Sr 
car r ie r  t o  aacount for about 4 p e r  cent of the 
total weight. A weighed anount of Bold powder is 
pluced under water In a 3-11 beaker whlch also 
contains the added ccrrior and suf f i c i ent  NaOH t o  
neutralize the uald in the  a c t i v e  solution. The 
Sr-90 solution is  siided by ~~ctans of s r m o t e l y  
controlled pipette, and precipitat ion I s  effected 
by the addition of an excess of soOlum carbonate 
solution. 

U s i n g  EL tared, f i n e  porosity,  fritted glass 
crucible ,  the Sr-90 ::old nfxture is filtered and 



washed. Tho line froa the suction f l a s k  w i l l  lead 
through a sulfuric acrid bath and ~318s~ wool trap 
t o  the ttacuw punp. Theocruofbfe containing the 
nixture is heated a t  110 C for 1 hour and weii.:hed. 
fIandl€n& of the crucible io t o  be accoEplishod 
by munS of boxes GOnBtructed from l u a i t e  of 
sufficient thickness t o  absorb a l l  bote rudfstion, 
These boxes w i l l  be open on one s i d e  End provided 
with a hole in the other by mans  of whfch the 
crucible  cen b e  nsnipulated ueing a spring operated 
gripper. The balance is o Fisher Gramtic provided 
with aclditionsl shielding In front. This technique 
has been t r i e d  on a m a l l  male In the handl ing  of 
luninaua inserts and has been found satisfactory.  
The filtrates will be retained and evaporated for 
disposal .  

pihi18 the teohnftJue O f  pr9Oipit8ting the 
ac$lve material in the presenoe of the gold powder 
provides sone degree of homogeneity, the unifornitg - 
d e s i r e d  i n  the f ine l  produot requires further 
mixing. This is nomally auoomplished in the cas8 
of radium by hand nixing using a boran oarbide 
mortar and pestle. This operattion is  mi?e possible 
by the f a o t  that the step is completed soon a f t e r  
the rae€um he8 boon de-enaneted and before the Ssta 
an6 gac-ma radiation levela have increased ctppre- 
ciably.  Ln the case of 3r-90, howover, it is m u -  
essnry t o  provide Q mchaniC8l device far the 
operation, since the beta rndint inn l eve ls  w i l l  be 
very hfqh, Tost apparatus under con3truction at 
t h i s  t h e  oonsists of a stainless  steel o y l h d e r  
rounded a t  the bottan and provided wit& a topored 

'top, which is attached t o  the bottoE part  by mans 
of an axtarnel threaded collar and 8 ground and 
lapped jo in t ,  The cy3.ind.m -!ifll be equipped with 
a number of hardaed  s tee l  b f i l l s ,  enif nixing iA.ll  
be acconpliahed by rolling the cylinder a t  an 
angle on gloss blowers i.-ollers. 

Aftor fiix€ng the Fovder W i l l  be del ivered 
through the tapered top t n t o  the recess of a 
corspactiw d i e .  This d i e  conafsts of a rectangular 
opening i n  a piece of t o o l  a t e e l  which i s  equipped 
with two recooable p l u g s .  
maEe from hardened nnd pol i shed  steel and the 
plugs fft with clerirsnces of O.OQO5 inch on all 
sides. In prspa ru t ion  for filling t h e  b o t t m  p l u g  
is f i t t e d  i n t o  p l o c e  and covered with 8 p i e u e  of . 
p r e o i s s l y  cut gold f o i l  0.001 i m h  thick. Next 

The ent ire  aaaocbly is  



the powder r i x t u e  is de l ivered  as descr ibed  
above and after leveling is coverod with  8 piece 
02 g o l d  i'ofl. The to9 glue is caref&Uy f i t t e d  
i n t o  place and a pr~mure of 20 tons per square 
inch is z p p l l e d .  The ilie is placed on R steal 
ring ona the bottorr p lw,  e n d  cmpeat ere ejected. 
The coonpact is recoved fron t h e  press i n t o  one 
of the previously clescrihed Zucfte boxes. The 
dry operations of the last two s t e p s  w i l l  be 
oarried out in 8 dry box by m a n s  of shielded tongs. 

The compaot i s  placed on a cerada block and 
sintered in a ;:ufflo furnace by heating fo r  & hour 
a t  15009. Then by alternately rolling and anneal- 
ing the thickness of the briquette is  grcldually 
rsducod from 0.050 to about 0.0025 inch. The uni t  
is weighed and e factor ~ l v i n g  the  aonoentration of 
Sr-90 in niarocuries per nillfe,ram of foil fs 
computed. 

Preparatory t o  w!e?!dfng the oonpaot foil w i l l  be 
out i n t o  four approximately equal pieues by ze8ns 
of a ahlelded "Di-Aara" shear equipped wfth a 
Eiorms+,er feed attaclhont. After the weight is 
detemined the oonpect f o i l  is oenjksred on ci 
blook of si lver 0.150 inch thfok, whicrh rests on 
mica in tho bod of a stainless stsel d i e .  A block 
of s t a i n l e s s  steel is pleced over the t.op ani! the 
?old and s j lver  are welded tagether by the applioa-  
tion of preseure nt$er heating to 10000lr. 

The Pfnal rallfng is accomplished by repeat- 
edly pasainq; the silver-!:old bLmtal  through the rol-ls 
with gradual c los ine  u n t i l  t h e  f a i l  has reeched pre- 
calculated d l m n s i  ons which give the concentration 
desired. 
of an a o t i v e  area 2.5 x 10 inches a t  a Sr-90 con- 
centration of 1 b.fC per square inoh. The overall  thick- 
ness of t h e  f o i l  will be in t he  order of 0.006 inch 
and the thickness of t h e  nctivte layer  w i l l  be obout 
2.5 nlorons.' 

In th i s  case the  final product w i l l  GOnSiSt 

Tho blanking operation w i l l  be o a r r i e d  out by 

The 
feedine  the f o i l  through Q ehlelded ttmnel i n t o  a 
gang dies which r v l l l  blank 5 (iiscs per oyale. 
c!lscls w i l l  fa21 through the t ie  into a shielded 
reoeptacle. The sorap foil w i l l  be received in 8 
speoial  container and retained for eventual  reuovery 
of the cold ond silver or for c?isposal. 



Ths assenbled un l t  which fits in to  the instruent 
is a semi-circular b a i l  equipped with a f l c t  d i s c  zt 
the center or' the  arc which serves 8s 8 nountin$ 
for the foil. 
holder ;vi11 be tinned and fnstened in a jig. 
f o i l  will be set in pleoe by means of a vacum h a d -  
l i n g  tool and sweat-soldered down with a hssted f ix-  
ture which w i l l  be piston operated and have a ~~100th 
surface confornine t o  the shape of the f o i l  notint- 
ing. 
containors for delivery to the f i n a l  asserxbly Line. 

A8stmbI.y l i t t o  the instrunant will be carried out 
by m a n s  of a speoie2 device whioh c o q m x w x 3  the ends 
of %he b a i l  j u s t  suffiuioctly to a l l o w  then t o  engage 
the  pins. T h i s  w i l l  be shielded with l u o i t e  to pro- 
t e o t  the hanOs of the operatorl and the operation 
will be c a r r i e d  out behind a luoite barrier equipped 
w i t h  ports. 
ment Fa a l a e &  en6 is oonsidored aefe t o  hanele from 
this point on. 

detailed t o  enable you t o  v i sua l i ze  the proce88. 
f t  is OW: b e l i e f  that by f O l I W i f n Q ;  the techniques 
outlfned and carefully monitoring, tho various steps, 
any difficulties arising f r o n  radiation may be 

In mounting the f o i l  the face of t h  
The 

After scrlderiw3 the uni t s  w i l l  be placed i n  

After insertion of the foil, tho Instru- 

We hope that this description 1s sufffcisntly 

R V O i d e d  0 

'I b e l i e v e  Edr. Eallhausen has discussed the 
urgenog of this p r o j e c t  w i t h  you. Your best ef forts  
to exps5te  outhorization for the proourement of the 
isotope will be very msoh spprociated. 
glad to s u p p l y  m y  other  in fo rna t ion  you consider 
nec ea sa ry . 

I shal l  be 

C. C. Carroll 
Chief Cheni st 

ccc :nl 
c o : [r#7allhan sen 


