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A method of dissolving m e t a l l i c  f o i l s  (-0.001 i n . )  i n  varying concen- 
t r a t i o n s  of  H C l  (3.2 N, 6.5 rJ, 9 .7  N and 12.2 N )  by a l t e r n a t i n g  
cur ren t  e l e c t r o s t r i p p i n g  i s  described. Under xhe conditions described, 
t h e  amount of  metal  e l e c t r o s t r i p p e d  i n  30 min was found t o  be, i n  
mg/in2: 80 (Rh), 900 ( In) ,  90 (Pd), 2.5 (Au) and 12  ( I r ) .  

The production of Rb,a4 u t i l i z i n g  t h e  Sr87( p,cl)Rb8' and t h e  KY84( p,n)RbB4 
r e a c t i o n s  i n  t h e  OWL %-Inch Cyclotron i s  described. 
rate of 3.3 yc Rb84/hr was found i n  t h e  i r r a d i a t i o n  of SrO at 8 beam 
curren t  of -180 pa. 
krypton gas (normal and Kr86 depleted) i s  described. 
duction rate from t h e  proton i r r a d i a t i o n  o€ krypt n was 
0.23 mc/hr, 1.1 mc/hr, and 0.5 mc/hr f o r  Rb83, Rbg4, and Rb 
t i es .  The t'nick t a r g e t  reac t ion  CTOSS sec t ion  a t  12.9 Mev was e s t i -  
mated t o  be < 4300 m b  
Kr84(  pJ n)Rbm, and Kr86TpJn)Rba6 react ions,  respec t ive ly .  

The production of Co57 by the i r r a d i a t i o n  of n i c k e l  with 23-Mev pro- 
t o n s  i s  discussed. The preparat ion and i r r a d i a t i o n  of high puri ty ,  
low-cobalt content n i c k e l  t a r g e t s  a r e  described. Details are given 
f o r  t h e  e l e c t r o s t r i p p i n g  of t h e  n i c k e l  t a r g e t  and t h e  i s o l a t i o n  and 
p u r i f i c a t i o n  of t h e  Co57 a c t i v i t y .  Cobalt-5'7 a c t i v i t y  w a s  obtained 
with a spec i f i c  a c t i v i t y  of - > 7.2 mc/pg Co. 

A production 

A gas t a r g e t  assembly f o r  t h e  irradiation of 
The average pro- 

to be a c t i v i -  

< 1900 mb, and - < 2200 mb, for t h e  Kr83(p,n)Ko83, 
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1. 

1. ~lACTOR-PROMJCED ISOTOPES 

1'1.. Target  Processing 

I n  t'ne prepara t ion  of t h e  ch lor ide  salts of rad io iso tope  products, the  
e f f e c t i v e  d i s so lu t ion  of metal t a r g e t s  without t h e  use of mO3, pro- 
longed b o i l i n g  i n  H C l  so lu t ion ,  or fus ion  would be very des i r ab le .  
Ta%le 1.1.1 l i s t s  t h e  metals which a r e  d i f f i c u l t  t o  dissolve,  t h e  
present  method used, and time r equ i r ed  for preparing t h e  HCl so lu t ion  
of t h e  t a r g e t .  

Table 1.1.1. Reactor Target Metals Which. Resist Dissolut ion 

Rours Required 
Metal f o r  Dissolut ion Method Used for Dissolut ion 

Hf 

I 11 
4 
4 

fus ion  

b o i l i n g  with H C l  

Ir 4 -8 fus ion  in ch lo r ine  atmosphere 

os lb b o i l i n g  i n  aqua r e g i a  

T a  4-6 fus ion  

Pt l b  b o i l i n g  i n  aqua r e g i a  

Pd lb b o i l i n g  i n  aqua r e g i a  

4-6 mechanically reduced and bo i l ed  
i n  H$O4 and HCI  

AU l b  b o i l i n g  i n  aqua r e g i a  

a 

' 2 - 3  hrs a r e  requi red  t o  r i d  so lu t ion  of €IN03 or  n i t r a t e  ions .  

cyclotron t a r g e t .  

The presence of  JXNO3 i s  undes i rab le  when the f i n a l  product i s  t o  be used 
i n  t h e  human o r  animal system; the re fo re ,  a tec'mique for disso lu t ion  
which does no t  r equ i r e  €€NO3 e l imina tes  t h e  need f o r  a.ddit iana1 chemical 
t reatment  and reduces t h e  time requi red  f o r  processing t h e  t a r g e t .  

A method repor ted  by Yufa and C'nentsova' employs a l t e r n a t i n g  cu r ren t  
t o  d i sso lve  platinum metals and t h e i r  a l l o y s  i n  HCl so lu t ion .  A sche- 
matic diagram of t h e  apparatus  cons i s t ing  of a 10-amp Vwiac ,  a 
transformer,  and leads ,  based on t h e  design by Yufa and Chentsova, i s  

'T. P. Yufa and M. S. Chentsova, Analiz Blagorodn. Metal. Akad. 
N a u k  SSSR., I n s t .  Obshch. i Neorgan. K h i r n i .  1359, 176; g: 2, 1390lb. 

I 

c 
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shomi i n  F ig .  1.1.1. Prelim.inary tests were made to evaluate  t h e  method 
by dissolving fo.i.1 s of rhodium, palladium, ir idium, indturn, and gold, 
-0.001 i n .  t h i ck ,  i n  d i f f e r e n t  concen.Lrat,i.ons of HCI . The maximum 
cu-rrent obtainable  i n  t h e  equiprneiit was used i n  each case. The r e s u l t s  
(Fig. 1.1.2) i n d i c a t e  t h a t  t h e  method w i l l  reduce t h e  time f o r  rou t ine  
ciiemi.ca.1. processing of t a r g e t s .  

2 .0  CYCLOTRON-PRODUCED ISOTOPE3 

2.1. Production o f  Rubidiurrl-8)b 

The absence of xny radioacLive potassiu.rn isotope wi.th a h a l f - l i f e  be- 
tween 12 .4  hr and. 1.3 x 109 y r  has been a major de t e r r en t  t o  e f f e c t i v e  
so lu t ions  of many problems. 
as substi-Lutes f o r  po'iassiurn. Of t h e  ttjo, r i i b i d . i u m  has p rope r t i e s  
most simil.ar t o  potassium. 

Both cesiuxi and rubidium have been used 

Since the  p r i n c i p a l  medical- use of rad.i.oactive rubidium i s  as a t r a c e r ,  
'ihe dose t o  t h e  system f o r  a given level- of detect ion shou3.d be mlni- 
mi.zed. O f  t h e  t h r e e  r e a d i l y  avaiI.ab?e rubidium isotopes -.-~ Hb'3 

2 = 83 days),  Hb84 ( T l j 2  =- 33 days), and nb86 ( Y l j 2  = 18.6 days) '-'- 

i.s 3.eas.L des i r ab le  because of i t s  83-day h a l f - l i f e .  It can be 
seen from the  decay schemes2-5 t h a t  detect ion of Rb86 rrus-L be based 
on b e t a  p a r t i c l e s  (which virtinal.I..y excludes ..... iii .........I.. vtvo -- messurenents) or 
on the 3..0'/9-Mev photon which i s  e n t t t e d  i n  8$ of t h e  disi .ntegrations.  

Rubidium-84 i s  -10 times more e f f e c t i v e  as a ga,mna t r a c e r  than Bb 86 
because about t e n  -t 'mes as many photons pel- d i s in tegra- t ion  are emitted 
by Rb84 than by Rbgk.  

S:ca6 (Mev) 

(Decay scheme f rom Rzf. 3 ,h ;  H a l f - l i f e  from Ref. 5 )  

%h= decay sc'rrernes used a r e  Prom Ref. 3; where necessary these  
decay schemes are brought up t o  d a t a  (e.Fi;.? by use of Ref, 4- o r  5 ) .  

'D. Strominger, J, M. Hol lander j  am3 G. T.  Sea33rg, Rev. Mod. Phys. 

14. 
R. S. Dzhelepca-v m d  1,. K .  Peker (trans. ed., L). L .  AI.l.m), Dec.x 

- 

2, 585 (1958). 

Schemes of Radioactive NucleJ., Pergamon Press ,  New York, 1961. 
F. Stehn, gEl.eonl.cs -yI1 18 (ll), 186 (1960). 
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Rb84 (33  dw) 

@+, 810 kev, lO$ e . c .  58% 

(Decay scheme from Ref. 4) 

Nuclear Reactions and Produeti-on 
___(---I----_- 

Carrier-free Rb84 can be produced i n  t h e  ORNL 86-Inch Cyclotron by the  
following reac t ions :  

React ions 

,587 ( p, a)  RbB4 

Sr88(p,an)Rb84 

Kr84( p, n)Rb8' 

I_ 

Q 

- 0.05 

- 3.49 
-11.67 

I n  order  t o  obta in  y i e l d  information, a t a r g e t  of SrO (containing -30% 
SrCO3) which w a s  i n f i n i t e l y  t h i c k  t o  23-Mev protons was i r r a d i a t e d  a t  
the zero-degree f a c i l i t y . 8  
Sr87fll and Sr85 were detected;  no Rb84 was detected.  

Approximately 7 .3  iic Y8& and t r a c e s  o f  

'The &-value i s  t h e  energy of t h e  reac t ion  and descr ibes  energy 
release (pos i t i ve  Q) o r  energy absorpt ion (negat ive Q) as a r e s u l t  of 
t he  nuclear  t ransformations.  
i n  R e f .  7. 

Q values  were ca lcu la ted  from tables given 

*'A. 8. Wapstra, Physica 21, 367 (1955). 
I_ Q 

"T. A. But ler ,  Reactor- and Cyclotron-Produced Isotopes,  July-  --- 
Ocbbcr  1962, ORNL-TM-463. ------__.- 
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R second i r r a d i a t i o n  was ade ir, t h e  i n t e r n a l  beam, where t h e  proton 
bean cur ren t  i s  1.03 t o  10 times tha'c i n  t h e  zero-degree f a c i l i t y .  
i r r a d i a t i o n  o f  -2 g 3r0 fol- 1080 pa-hr produced a t o t a l  of 19.6 pc Rb 
a t  a r a t e  of 3.3 pc/hr. Even t h e  subs t i t u t ion  o f  95$ enriched Sr87, 
which would raise t'ne -barge% cos t  t o  several. t%ou.sand d o l l a s s ,  would 
r e s u l t  -in a y i e l d  of on1.y 0.045 mc/hr. 
considered practl ical .  

The production of 3b84 using the reac t ion  K~~~(p,n}Rb@+ has ser ious  ob- 
j ec t ions  associated with the i r r a d i a t i o n  o f  a gas: only t h e  def lec ted  
beam can be used, only a l imi t ed  nimber of t axge t  atoms ea,% be presented 
t o  t h i s  def lec ted  beam, arzd handling z gas t a r g e t  i s  i rconvenient .  
estimated y i e l d  per hour, based on experience with o ther  (p ,n )  reac t ions  
of approximately the same mass m r i  atomic number, i s  1.1 mc 
10-pa beam current. 

*81, 
p: 

There fox ,  t h i s  method i s  not  

The 

f o r  a 

A gas t a r g e t  chamber, shown io,  Fj.g. 2 . l . 1  w a s  af'fixed t o  'ihe def lec ted  
bean "TI' pos i t i on .  With this t a r g e t  cocf lgmzt ion ,  bean curl-ents 'were 
ava i lab le  i n  t h e  rarLge Df 15 i 5 w, depending on the operat ing con- 
di'cions of t h e  cyclotron. 
normally peak at -12 Mev; thererore ,  t h e  2j-Mev protoas were passed 
through a 0.063-in. aluminum window t o  degrade the  beam energy t o  -,l.h 
Mev. Since t h e  gas t m g e t  fu r the r  degraded -the beail er,ergy t o  -3 Mev, 
a t  which e n e r a  no nucles.rr. r e s c t f o n s  aye expected t o  occu.'~", the  taxget  
w a s  considere6 t o  be infinitel . jr  'chick. 

'The cross scc t ions  l o r  (p,n} reac t ions  

The nuel-ear reac t ions  gf i n t e r e e t  at - < 14 Mev a-cce: 

A two o r  three-day cooling period a l l o w s  t h e  shor t - l ived  a c t i v i t i e s  

lived krypton and rdbidivm acLrivitYies t o  decay t o  a fiegligiLble l e v e l .  
The primary a c t i v i t i e s  remaining a f t e r  'die coolTng period a.re those 
assoc ia ted  with rubidium-83, -84, sirid -86. 

a.. ,,,ciated c n with a l u m i : m m  and its oxides an(?. impixpi.tie:.; as well. as shor t -  

The experiments described were f i r s t  performed with normal k-Tptoi? and 
later with krypton deplete9 i n  K r 8 6  i n  ordzr t o  mPrllmize t h e  ilb86 pro-  
duction. 
de.tecta-ble. Tlie :relative abundances of the krypton isotopes i.n the 
t a r g e t  a r e  shown .in Table 2.1.7 ... 

No change i-il Fib80 profiuction due t o  i so topic  deplet ion was 

The krypton f i l l i n g  end storage system shclwing 2 cyl inaer  of norm?. 
krypton, a f l a s k  of  K r 8 6  depleted krypton, a thermocouple ion gauge, 
and a thick-walled ?.lor_cl tube w i t ?  tl?e l iq-nid vlit-rogen Lrap i s  shorn 
i n  Fig.  2.1.2. The y i e i d s  o f  rubidium a c t i v i t i e s  which were observed 
i n  both normal and depleted PJyptoiL are giv-en iL1 Table 2.1.2. 
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Fig. 2.1.2. Kry-pton Gas Target Filling and Storage System f o r  ORNL 
86-Inch Cyclotron. 
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2.1.1. Isotopic  Composition of Krypton Gas Target 

Kr86 

Used i n  t h e  Production of Rubidium-84 

Normal Depleted 
$ Isotope Abundance % 

K r  T8 0.35 0.41 

KX80 2.27 2.44 

Kr83  1 1 - 5 5  12.17 

Kr86 17.37 12.54 

Kr82 11.56 12.28 

K r 8 4  56.90 60.17 

Table 2.1.2. Rubidium-83, -84, and -86 Yields From 
t h e  Proton I r r a d i a t i o n  of Krypton 

Half - l i f e  Average Yield 
Isotope (days) Beam Current -15 pa 

(mc/hr 1 
Rb 83 
Rb84 
Rb 86 

83 
33 
18.6 

0.23 

1.1 

0.5 

Nuclear Reaction Cross Section 

An estimate of t h e  upper l i m i t  of t h e  nuclear  reac t ion  cross  sect ions 
may be made from t h e  t h i c k  t a r g e t  
assume t h a t  t he  contr ibut ion t o  Rb 3 production by t h e  Kr84(p,2n)Rb83 
reac t ion  i s  negl ig ib le  on t h e  basis t h a t  t h e  Q value i s  equal t o  -11.54 
Mev (ca lcu la ted  from t h e  semi-empirical mass tabula t ions  of Cameron9). 
If t h e  y i e l d  per  incident  proton ( Y / I )  a t  13.9 Mev i s  not  more than 
an order of  magnitude d i f f e r e n t  than Y / I  a t  11.9 Mev (which i s  a 
reasonable overestimate i n  t h i s  energy range), t h e  cross  sect ion ( 3 , )  
at  12.9 Mev f o r  t h e  reac t ion  may be estimated by in se r t ing  t h e  stopping 
power (1. &)  of krypton f o r  protons i n  t h e  equation given below: 

. It i s  probably cor rec t  t o  gields 

P r n  

9A. G. W .  Cameron, Atomic Energy of Canada L i m i t e d  Report, AECL-433 
(1957) ' 
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where 
M w =  
No = 

f =  

P =  

The stopping 

molecular weight, 

Avogadro's number, 

isotopic  abundance, 

density . 
power of krypton f o r  protons was interpolated from range 

energy r e l a t i o n s  given by Sternheimer .lo 
(calculated i n  the  manner described above) a r e  shown i n  Table 2.1.3. 

These estimated cross sect ions 

Table 2.1.3. Upper L i m i t s  of Cross Section f o r  t h e  Production 
of Rubidium-83, -84, and -86 by Proton Bombardment of Krypton 

C r o s s  Section Q 
Target Reaction Product (Mev) Y/I ( 5 )  (mb) 

Kr83 P,n Rb83 - 1.47" 2 0 5 ~ 1 0 - ~  - < 4300 

K r  
Kr84 P, n Rb84 - 3.43 4 4 5 ~ 1 0 - ~  - < 1900 

< 2200 Kr 

Rb 83 -11.54" - -  - -  P, 2r-I 84 

P,n Rb 86 - 1.073 138x10-6 - 86 

a Calculated from t h e  semi-empirical mass tabulat ions of Cameron. 9 

Additional i r r a d i a t i o n s  a r e  planned which w i l l  u t i l i z e  -12-Mev incident 
proton beam. Hence, the  assumptions per ta ining t o  the  y i e l d  a t  11.9 Mev 
w i l l  not  be necessary, and a more exact value of  the  cross sect ions w i l l  
be known. 

2.2. -- Production of Cobalt-57 

Cobalt-57 i s  very usefu l  as a standard i n  gamma ray spectrometry and i n  
label ing radiocyanocobalamin (vitamin B-12) . 
nucleus decws by electron capture which i s  followed by the  emission of a 
122-kev gamma ray t o  t h e  0.10 psec Fe57 l e v e l  which emits a 14.4-kev 
gamma. Iron-57 i s  a par t icu lar ly  good source f o r  Mb'ssbauer s tudies  
( i . e . ,  r e c o i l l e s s  emission and absorption of gamma r a y s ) .  

The 267-dw ha l f  - l i f e  Co57 

( kev ) 
(Decay scheme a f t e r  Strominger, Hollander, and Seaborg3) 

'OR. M. Sternheimer, Phys. Rev. II 115, 137 (1959). 
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Nuclear Reactions and Nuclear Reaction Cross Sect ions 

Cobalt-57 can be produced in n icke l  by 'che fol_.lowing nuc1ea.r reactiorw: 

'The primary production rnetbod. i s  t h e  (pJ2p)  r eac t ion  (9)  and t h e  second- 
a ry  method, t h e  (p,pn + p y a )  r eac t ion  (8) 
these  r eac t ions  a t  21.5 Mev a r e  680 mb f o r  r eac t ion  (9) 2nd 240 nib f o r  
r eac t ion  (8) .  The cross  sec t ion  f o r  t h e  (p,pn .+ p,2nI) r eac t ion  agrees 
with the measured exc i t a t ion  f u n c t i o n a l 2  E2e cross  sec t ions  f o r  the 
other  t h r e e  reac t ions  a r e  orders  of magnitude less t'nan for reac t ions  
(8) a-ad. ( 9 ) .  A t h i n  p l a t i n g  (0.005 t o  0.006 i n . )  of n i cke l  absorbs t h e  
high energy por t ion  of the protoo bean. 

The c ross  sect ions11 of 

The t a q e t  i s  s to red  f o r  2 weeks after i r r a d i a t i o n  .to allow Lhe Co57 t o  
grow by the decay of Ni57. The decay of Co57 during t h e  2 weeks i s  
neg l ig ib l e  when compared. t o  t h e  35% increase  i n  t h e  ava i lab le  Co5'7. 

Target b e o a z a t i o n  

A convenient form of high pur i ty ,  low-cobalt n i cke l  w a s  ava i l ab le  as 
f o i l s ;  3 x 4 x 0.010 i n .  forilk were sold.ered i n  a recess  a top  a copper 
f l a t  p l a t e  ta,rget. l3 The t a r g e t  f o i l s  were e i t h e r  s o f t  soldered, s i l v e r  
soldered, o r  gold- soldered und-er var ious atmospheres, The t a r g e t s  were 
u l t r a s o n i c a l l y  t e s t e d  f o r  bonding and were x-rayed fol- voids.  
which exhib i ted  minimum voids  o r  non-botidinflg surface,.; were se l ec t ed  for 
proton i r r a d i a t i o n .  The power input  for rou t ine  prod-uction :mns amounts 
to -35 kw, 90% of which covers a zone -1 x 3 i n .  Such t a r g e t s  were not  
usua l ly  successful ,  s ince  the por t ion  of the f o i l  which received. most 
of t h e  beam was invariab1.y damaged so that considerable losses oi" ac-  
t i v i t y  were incurred.  

Targets 

The l ack  of success with soldered targets suggested t h e  a d v i s a b i l i t y  of  
i nves t iga t ing  the pu r i f i ca t ion  of nickel i n  order  t o  obta in  low-cobalt 
content nickel. s u i t a b l e  for e lec t rop la t ing .  g i cke l ,  p l a t e d  by convec- 

"€3, L. Cohen, E .  Newman ,  and T .  3. Hmdley, Phys. Rev. 99, 723 -- 
(1955) * 

'*J. J. Pinaj ian,  J. L. Need, and W. H. Webb, Bull. Am. - F'hys. Soc. 
5, 267 (1960). - -  - - 

"T. A. Butler, Reactor- and. Cyclotron-Produced Isotopes,  Ju ly-  
October, 1962, OENL-17%-463 * 
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t i o n a l  techniques, has a cobal-t; content i n  the range of 1000 t o  2000 ppm. 
Bure p la ted  t a r g e t s  were prepared by using n icke l  salts which had been 
p u r i f i e d  by ion-exchan e (Dowex l - -XlO)  and an extremely high pur i ty ,  low- 
cobal t ,  n icke l  A l u c i t e  p l a t i n g  chamber, shown i n  F ig ,  2.2.1, 
was prepared so t h a t  t he  5-5/8- x 6- x l / 2 - i n .  copper f l a t  p l a t e  formed 
one s ide  and the  high p u r i t y  n icke l  b r i q u e t t e  formed-the other  s ide .  
n i c k e l  anode ( i , e . ,  t h e  b r ique t t e )  was mounted i n  the  face  of a l u c i t e  
s lab  with epoxy r e s i n .  

The 

The copper f l a t  p l a t e  was degreased and a f r e s h  suyface w a s  exposed by 
treatment with acid.. 
formulation and conditions:  

A Watts-type ba th  was prepared using t h e  following 

Nickel su l f a t e ,  NiS04 

Nickel chlor ide,  NiC1;?*6H20 

Boric a c i d  

Sodiuri l a x r y l  sul-fate 

Sodium carbonate, NapC03 

Solut ion volume 

PH 
Temperature (room) 

Cument densi ty  

A Constant Current Regatronl5 w a s  used f o r  t h e  power source.  
p l a t e s  were prepared i n  thicknesses rzflging from 0.005 t o  0.018 i n .  

Nickel 

Target I r r a d i a t i o n  

Tfie t a r g e t s  were mounted as described i n  a i  e a r l i e r  r epor t l3  and i n -  
s ta l l -ed  i n  the  cyclotron ai; such a radius  as t o  give the  maximum proton 
energy cons is ten t  with s t a b l e  operation. The l a t t e r  i s  dependent on 
the  cyclotron operating condition awl w i l l  vary from time t o  time. It 
has appeared from pas t  experience t h a t ,  although t h i s  type of nickel. 
t a r g e t  i s  capable of wi ths tmding  3" beam current  of > 1750 lpa (when 
80 gal/miri of coo.l.ing water is  used ins tead  o f  the  s ta idaxd 56 gal/min), 
t h e r e  is  no r e s u l t a n t  iiicrease i n  t h e  production y i e ld .  A possible  
explanation of t h i s  i s  t h a t  surface tempera%-ues a r e  s u f f i c i e n t l y  high 
a t  these  beam curren ts  t o  evaporate t'fie surface material. 'This ex- 
planat ion i s  subs tan t ia ted  by the  presence of l a rge  mowfits of a c t i v i t y  
on t'ne cyclotron dees a f t e r  an extremely high bean current  i r r a d i a t i o n  
of t h i s  s o r t .  A bean cumen t  of -1250 pa appears t o  be most satis- 
fac tory .  With such a beam and under optirnurn operating conditions,  -24 
mc/hr Co57 y i e l d  was real-ized. 

"'Obtairred from Mond IUJickel C o . ,  Ltd., Englaxd, and supplied by 

15Electronic Measurements Compaiiy, Inc . Eatontown, New Jersey .  
D r .  A.  Edson, The Lntemational  Nickel Company, Im-, New York. 



Fig I 2.2.1. Nickel Plating Chamber. 



'i'araet Process inn  

The aged i r rad. ia ted t a r g e t  vas dis%ssembl.ed. and placeti in the  aluminiun 
base p l a t e  of the e lec t ros t r ipp ing  appazatxs  shorn i n  Fig.  2.2.2. 
Eiec t ros t r ipp tng  of the t a r g e t  using 0 5 -.- N H C I ,  a pl.;-tti.:num electi-ode 
-1 i n ,  from the n i cke l  surface,  and- $3 di.rect cwren t  of 2.0 amp, re- 
movet~ -67% of - the t o t a l  a c t i v i t y  i n  30 m i n ,  97% i n  150 ruin, alii 99% 
i.n 180 min. 
w e l l  as beam curren t  d i f fe rences ,  .%lie 0.010- t o  0.020-in. t h i c k  pla-t- 
ings requi red  add-itional. H C I  and longer s t r ipp ing  peri.ods . 
(0.006 t o  0.008 i n . )  requi red  -2 hr f o r  removal of > 95% of tine total. 
ac t iv i . ty .  ind iv idua l  tax-gets were electrostr ipped-  step-vise s o  .that 
the penet ra t ion  of  t'ne ac t iv i - ty  could be s tudied .  %"ne r e s u l t s  are  
shown i n  F ig .  2.2.3. It i s  c lear  t h a - t  a t a r g e t  t l- i ichess of 0.002.in.  
i s  the m i i i i m u m  .thickness requi red  f o r  the op-tiiiLUifi production of Co5'7. 

Because of experimen-tal vas ia t ions  i n  ta . rget  thickness as 

Thin taxgets 

Spec i f  i c  Act i-vity U e t  err . ination 

Tlze crude product so lu t ion  w a s  trea'ied with H2S t o  remove t h e  copper. 
The normality of .the f i l - t r a t e  was a d . j u s t e d .  to -9 - N HCI., and t h e  same 
Uowex 1-XlO a i l o n  exchange r e s i n  system, described e a r l i e r ,  was used 
for t h e  separati.on of the Co57 a c t i v i t y .  
to diryness and -trc.ated w i t h  HI!iO3 t o  destroy orga1i.c mater ia l .  
a c t i v i t y  was dissolved i n  d i l u t e  HCI, water vas added, and 5- t o  10-rflc 
al.iquo.Ls were used f o r  spectrophotometric ana lys i s .  

Tbe r in i t i a l  t a r g e t s  demonstrated a speci.fi.c a c t i v i t y  of  4-2 mc Co5'T per 
pg of  Co, and l a t e r  targets had s p e c i f i c  a c t i v i t i e s  ol" -6 mc Co57 per  
pg Co. More recent  t axge t s  have shown y i e l d s  of > 7.2 mc/iig. 
s p e c i f i c  a c t l v i t y  of i s o t o p i c a l l y  pure Cos would-be 8.9 mc/p.g. E s - t i -  
mates show thxL s t a b l e  Cos9 may be produce? from t h e  Nioo(p,2p)Co53 
r eac t ion  i n  s u f f i c i e n t  yucantity t o  account for t'ne dlifference between 
t h e  experimental s p e c i f i c  a c t i v i t y  a n d .  t h e  ca1cii.l-ated s p e c i f i c  activi-by. 

The e f f luen t  was evaporated 
The Co57 

The 



F i g  2.2.2. Nickel Electrostripping Apparatus. 
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Other progress r epor t s  i s sued  by t h e  Isotopes Development Center are: 

C u r i u m  Program Monthly 

Safety Test ing Program 

Radioactive Source Dev el0 pmeri C 

Fission Products 
Radioisotope Applications Quarterly 

I SOL opi c Separ a t  i oxis Quarterly 

%ax ge t Devel. o pment Quarterly 

B i  -Monthly ( odd) 
Bi-Monthly (even) 
Ri -Monthly ( even) 
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