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Survey of Radioisotope Applications 
in Latin America*
By G. B. Baro and J. G. Flegenheimert

R adio iso tope app lica tions in L atin  A m erica are sum- 
m arized here , w ith  special em phasis on A rgentina 
because the au tho rs  are natu rally  m ost fam iliar w ith  
th a t co u n try .

Perhaps the ch ief reason for build ing the first 
reac to r in A rgentina was to  tra in  reacto r physicists. 
H ow ever, the rad iochem istry  group was already a 
strong one , having had the advantage o f  several years o f  
train ing w ith  rad io iso topes p roduced  by  the B uenos 
Aires sy nch rocyc lo tron  and by  a C o ck cro ft—W alton 
accelerator. T herefo re , as soon as the fun was over for 
the reac to r physicists and the reacto r had been tes ted , 
it was p u t on  a rou tine  operating  basis for p roducing 
iso topes. I t  is still doing th is, a fter several redesigns.

In our experience, the first step  is to  get th e  reacto r 
going and producing  som e o f  th e  o rd inary  relatively 
short-lived rad io iso topes. S oon , so m any people wake 
up to  w hat is going on  th a t dem ands for these m aterials 
grow a t an exponen tia l rate. Y ou are th en  obliged to  
produce o th e r iso topes to  supply  the needs. D em ands 
o u ts trip  th e  reacto r capacity , and yo u  soon have to  
im port m ost o f  the iso topes. A t th is p o in t, th e  reactor 
physicist com es in to  the  p ictu re  again, very willing, o f  
course, to  design a new  and larger reacto r th a t will 
satisfy dem ands fo r som e years. T hus you  end up w ith  
a reacto r designed and opera ted  m ainly for rad io iso­
tope  p ro d u c tio n . A rgentina is now  operating  its RA-3 
reac to r, w hich has a 5-MW pow er level w ith  a m áx i­
m um  therm al flux  o f  ab o u t 2 x  1 0 1 3 n /(cm 2)(sec). A 
new  build ing o f  ab o u t 2 thousand  m 2 for radioisotope 
p ro d u c tio n , ad jacen t to  the reac to r, is to  be com pleted  
by the end  o f  1969. E xcept for th e  p ro d u c tio n  o f 
h igh-in tensity  rad ia tion  sources, A rgentina hopes soon 
to  supply  all its ow n dem ands and to  ex p o rt rad io iso­
topes to  o th e r L atin  A m erican countries.

Besides rad io iso tope p ro d u c tio n , it is in teresting  to  
no te  the consum ption  o f  rad io iso topes. In  A rgentina, 
from  1954 un til 1968, the consum ption  o f  rad io iso­
topes increased ab o u t 10-fold, from  ab o u t 8 Ci to  
abou t 85 Ci (Fig. 1). We do n o t have the figures for
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*S hortened  versión o f  paper (in Spanish) from  A m erican 
N uclear Society  T opical M eeting in P uerto  R ico, 1969.

fC o m isió n  N acional de Energía A tóm ica, Buenos Aires, 
A rgentina.

Fig. 1 Consumption of radioisotopes in Argentina exclusive of 
radiation sources.

o th er Latin A m erican coun tries, b u t we believe th a t 
the consum ption  in Brazil has been roughly the sam e. 
The consum ption  in L atin  A m erica can there fo re  be 
estim ated  approx im ate ly  by  m ultip ly ing  the figures for 
A rgentina by  4 or 5. The long-lived rad io iso topes were 
all im p o rted , b u t th e  short-lived— less th an  a 
m o n th — were at least partially  p roduced  in those 
Latin  A m erica countries w hich have reactors. We can 
safely assum e th a t , w ith  larger research reacto rs o p e ra t­
ing, m ost o f  the short-lived radio iso topes will be 
p roduced  dom estically . Perhaps consideration  should 
be given to  jo in ing  effo rts  am ong our coun tries and 
establishing large regional p ro d u c tio n  centers to  supply 
the dem ands o f  all Latin A m erica.

USES

The m ain q u estion , o f  course, is n o t how  m uch o f 
som ething is p roduced  o r consum ed b u t w hat is done 
w ith  it. How  radio iso topes have been  used in A rgentina 
is show n in Table 1. Large variations m ay occur from  
year to  year, depending on how  m uch long-lived source 
m aterial is im ported  for use, for exam ple, in irrad ia to rs 
for m edical th erapy , for agricultural seed or p lan t 
tre a tm en t, o r for industria l purposes. In A rgentina, 
there  are now  som e 35 thousand  Ci o f  60 C o, 7 th o u ­
sand Ci o f  137Cs, and ab o u t 2 hund red  Ci o f  several



o th e r source m ateria ls— e.g., 2 2 6 R a and 9 0 S r— being 
used in m edicine.

The A griculture and V eterinary  D epartm en t o f  
B uenos Aires U niversity has an 11 thousand  Ci 6 0 Co 
gam m a source for seed and p lan t irrad ia tion ; the 
A rgentina A tom ic Energy C om m ission has a 10 th o u ­
sand Ci 60 Co and a 1 hund red  Ci 60 Sr source for 
irradia ting  liquids and is build ing an irrad ia tion  p lan t in 
Ezeiza, near B uenos A ires, w ith  a 10 6 -Ci 6 0 Co source 
and a capacity  o f  1 to n /h r  for 1-Mrad irrad ia tions o f  
m aterial w ith  a specific gravity o f  1. I t will initially  
opera te  w ith  250  thousand  Ci o f  6 0 Co.

labeled m olecules p repared on request are all used in 
m edicine or o th e r life sciences.

The wide use in m edicine has been stim ulated  by 
the A rgentina A tom ic Energy C om m ission in tw o 
ways. F irst, the  C om m ission ho lds regular training 
courses on the use o f  rad io iso topes, at w hich 87% o f 
the a tten d an ts  are m edical docto rs. Second , the C om ­
mission con tribu tes to the support o f  a N uclear 
Medical C enter in Buenos A ires, w here m edical stu- 
den ts can com plete  th e ir train ing in nuclear m edicine 
and m edical docto rs are developing rad io iso top ic  tech- 
niques. T he C om m ission supports w ork in hospitals

Table 1 Use o f  R ad io iso tope  P roducts in A rgentina: 
D istribu tion  by Field

4-Year Average, 1963 to  1966

A m oun t, % o f to ta l_____________________ ^  
_________________'__________________  N o. o f  in stitu tions

Radio- Labeled Sealed au tho rized  to  use
Field iso topes com pounds sources radioactive m aterials

Medicine 70 .8  70 .0  20.8 223
Industry  1.0 0.1 70.9 64 
Research 

(m ainly
biology) 28.0 29.5 6 .9  45

A griculture 0.2 0 .4  1.4 19

A num ber o f  irrad ia to rs in Latin A m erica can be 
used by all CIEN (C om isión In teram ericana de Energía 
N uclear) m em ber countries. M éxico has tw o Van de 
G raaff accelerators, 0 .6  and 2 MeV, respectively; tw o 
6 0 Co irrad ia to rs , 3700  and 2000  Ci, respectively; and 
one D ynam itron  e lec trón  accelerator, 12 mA and 
5 MeV. E cuador has a G am m acell-200, and Brazil, in 
Bello H orizon te , has 4000- and 1600-Ci 6 0 Co facilities. 
In C entral A m erica, there is a 2400-C i 6 0 Co source, 
and in P uerto  R ico, an 8000-Ci 6 0 Co source and a 
10,000-Ci 137Cs source. V enezuela, Perú , U ruguay, 
and o ther countries also have irrad ia tors , and Chile is 
ob tain ing  a 50,000-C i 6 0 Co source from  the IA EA .

Medicine

In  A rgentina, rad io iso topes have been used m ostly  
in the b iom edical field, as is true  also fo r the o ther 
L atin  A m erica countries. There are 3749 authoriza- 
tions for using radioactive m aterials in ou r co u n try , 
and m ore than  90%  o f them  are for m edical and 
biological w ork . The 38 radioactive com pounds now 
produced  rou tinely  and a similar num ber o f  special

and o ther in s titu tio n s on biological app lication  o f 
radioactive m aterials, in m any cases supplying the 
m aterials on a no-charge basis o r a t prices as low  as 
10% o f  catalog prices. A b o u t 150 papers on biological 
experim ents using radioactive iso topes are published in 
A rgentina annually .

A regional cen ter o f  reference for secondary 
standards in dosim etry  has been  established at the 
Ezeiza A tom ic C enter for calibrating dosim etry  equip- 
m ent used in*rad io therapy , for personnel train ing, and 
for advisory Service to  all countries in the región.

Industry

Industria l app lications have developed som ew hat 
less rapidly th an  m edical, b u t they  have m ade an 
im pact, as show n by an inquiry  carried o u t by the 
IA EA  in 1963. Industria l radiography has com e o f  age 
in A rgentina, w ith  m ore than  90  com m ercial firm s and 
prívate specialists au thorized  in this field (F ig. 2). 
O riginally, all such w ork  was done by the Com m ission. 
With the new  reacto r at Ezeiza, 19 2 Ir sources will be 
produced .
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Fig. 2 Usets o f industrial gamma radiography in Argentina.

R adio iso top ic  gages for m eta) sheets, paper, and 
plastics w ere also developed originally by the Commis- 
sion b u t are now  p roduced  com m ercia lly . A bou t 50 
rad io iso top ic  gages— for m easuring th ickness, density , 
levels, and h u m id ity — are in use in 27 fae tones. The 
C om m ission’s policy has been  to  p roduce p ro to ty p es  
o f  the equ ipm en t and then  to  m ake th e  design available 
to  prívate com panies for m anufactu re . L atin  A m erican 
m arkets for such gages are still lim ited , b u t a m uch 
w ider use is p red ic ted .

Som e rad io iso top ic  techniques are carried ou t 
rou tine ly  in A rgentina, b u t o thers  have been  developed 
for special purposes, e.g., for finding leaks in pipes, 
m easuring flow  rates in w aterw ays, studying  w ear in 
m o to rs , m easuring snow  th ickness au tom atica lly  in the 
A ndes, study ing  sedim ent tran sp o rt in th e  Rio de la 
P lata and along seashores, de term in ing  residence tim e 
in d ryers, inven tory ing  m ercury  in elec tro ly tic  cells, 
locating  scrapers in large underg round  pipelines, and 
tracing m aterials in m etallurgy.

A rgentina has used delayed-neu tron  activation  anal- 
ysis for de term in ing  uran ium  in alloys. A t the request 
o f  th e  Law C ourt, arsenic has been  determ ined  in 
hum an  hair and nails and the results used in settling  a 
law suit. T he efficiency o f  m o to r lub rican ts has been 
m easured, and recen tly  a nondestructive m ethod  for 
determ in ing  arsenic and an tim ony  in lead and tin  alloys 
was developed. Biological sam ples o f d iffe ren t origins 
are also being analyzed. W ith the RA-3 reacto r and 
ad jacent facilities now  in o pera tion , activation  analysis 
will be used m ore and m ore in A rgentina.

O ther Latin  A m erican countries possessing reactors 
have also used m odern  activation-analysis m ethods. 
Brazil, for exam ple, has determ ined  hafn ium  in zir- 
con ium , sodium  in dem ineralized  reacto r w ater and 
g raphite , gold in m inerals, and several o th er e lem ents in 
a variety o f  m aterials. W ork has also been  done on 
activation  analysis o f  hairs for iden tif ica tion . V enezu­
ela, C olom bia, and U ruguay are also in terested  in this 
field.

A very useful app lica tion  o f  rad io iso topes in Latin 
A m erica is in hydro logy . In Chile and in the A ndean 
provinces o f  A rgentina, it is very im p o rtan t to  know  in 
advance the am oun t o f  w ater th a t will be released to  
the rivers in the sum m er. This can be deduced from  the 
am oun t o f  snow  accum ulated  in the w in ter. Such 
in fo rm ation  is useful in , for exam ple, d rough ts, as 
occurred  th is year in M endoza and San Juan . We hope 
th a t a m ore extensive use o f rad io iso top ic  snow 
th ickness gages will help  alleviate such prob lem s in the 
fu tu re . Chile has used rad io iso topes to  establish  the 
flow  and d irection  o f  underg round  w aters in Pam pa del 
Tam arugal and in the  C antones and Salar P in tado  
regions in T arapacá Province.

Latin  A m erica is also in terested  in applying nuclear 
techniques to  p rospecting  and m ining, and a recent 
IA EA  sym posium  on th is subject was held  in Buenos 
Aires. Such m ethods have n o t y e t been used exten- 
sively— apart from  w ater, oil, and radioactive m ineral 
exp lo ra tio n s— b u t L atin  A m erica, w ith  its ampie 
n atu ra l resources, is a fertile g round for them .

T racers have been used in agriculture and livestock 
studies. C olom bia has used 32P to  study  barley 
fertilizers; Brazil has stud ied  fixa tion  o f  carbón  dioxide 
by n itrify ing  bac te ria ; Chile has used 32P and 131I to  
study the ac tion  o f te traeyeline on chicken grow th. 
The w ork  done a t T urrialba, C osta R ica, on applying 
radio iso topes in trop ical agriculture is know n through- 
ou t A m erica. A rgentina has carried o u t studies on soils, 
lack o f  m inerals in livestock, and labeling o f  inseets and 
m ice.

Large rad iation  sources in L atin  A m erica are used 
m ainly for rad iation  th e rap y , b u t in te rest is grow ing in 
their app lication  to  food  preservation , po lym eriza tion , 
chem ical and b iochem ical effeets o f  rad iation  w ith  a 
p ractical objective, and industria l s terilization . V enezu­
ela, C osta R ica, Perú , and som e o th er countries have 
program s on sterilization  o f  male inseets to  elim ínate 
pests. C urasao  has elim inated  the fru it fly in this w ay.

A sem iindustrial irrad ia tion  p lan t soon to  be 
operated  in A rgentina will be used m ainly for industrial 
sterilization  o f  pharm aceutical p rodue ts and in cost 
studies on processes using h igh-in tensity  radiation



sources. W hen com ple ted , this p lan t will be one o f  the 
largest in the w orld .

FUTURE

L atin A m erica is m ainly an exp o rte r o f  raw 
m ateria ls, b u t th is situa tion  is changing. R apid  indus­
tr ia l iz a ro n  and popu la tion  increases will cali for 
greater pow er o u tp u t, and nuclear pow er is an obvious 
so lu tion  to  som e o f  the p roblem s. A rgentina will have 
its first pow er reacto r [316M W (e)] operating  in 1972, 
and advances in nuclear know -how  will be accom - 
panied  by  an expansión o f  rad io iso tope  applications. 
W ith the p ro d u c tio n  o f  fissile m aterial in pow er 
reactors, the transu ran ium  b y -p ro d u c ts— e.g., 23 7Np

and 2 4 1 A m — will becom e available, p robab ly  w ith in  
10 years. N uclear ba tte ries will certain ly  find very 
useful app lications in Latin A m erica, and costly  instal- 
la tions and new  technologies will be needed. Regional 
centers for nuclear w ork  w ould  be a great advantage, 
n o t only for favorable econom ics b u t also for exchange 
o f  ideas am ong groups w ith  com m on in terests. Pres- 
sures for results and getting  things published is n o t y e t 
so strong  in Latin A m erica as in som e o th e r parts o f  
the w orld , and there  is still tim e for sitting  dow n and 
th ink ing  originally and even for try ing  o u t m ethods 
w hich have a ra th e r dim  chance o f  success b u t w hich 
may provide useful sh o rtcu ts . Latin A m erica is moving 
fast, and we are m ost op tim istic  ab o u t its fu ture .
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