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The de ter mi na tion of 90Sr in milk sam ples is the main ob jec tive of ra di a tion mon i tor ing lab o -
ra to ries be cause of its en vi ron men tal im por tance. In this pa per the con cen tra tion of ac tiv ity
of 39 milk sam ples was ob tained through radiochemical sep a ra tion based on se lec tive re ten -
tion of  Sr in a cationic resin (Dowex 50WX8, 50-100 mesh) and sub se quent de ter mi na tion
by a low-level pro por tional gas coun ter. The re sults were checked by per form ing the mea sure -
ment of the Sr con cen tra tion by us ing the flame atomic ab sorp tion spec tros copy tech nique, to 
fi nally ob tain the mass of 90Sr. From the data ob tained a sta tis ti cal treat ment was per formed
us ing lin ear re gres sions.  A re li able es ti mate of the mass of 90Sr was ob tained based on the
gravimetric tech nique, and sec ondly, the counts per min ute of the third mea sure ment in the
90Sr and 90Y equi lib rium, with out hav ing to per form the anal y sis. These es ti mates have been
ver i fied with 19 milk sam ples, ob tain ing over lap ping re sults. The nov elty of the manu script is
the pos si bil ity of de ter min ing the con cen tra tion of 90Sr in milk sam ples, with out the need to
per form the third mea sure ment in the equi lib rium.
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IN TRO DUC TION

Stron tium is an el e ment that has a num ber of
anthropogenic iso topes, among which 89Sr and 90Sr
from the ra dio log i cal point of view [1]. Both are prod -
ucts of the fis sion of 235U or 239Pu, the pro duc tion takes
place in nu clear re ac tors and fis sion bombs, be cause
their pres ence in the en vi ron ment is re lated to the nu -
clear in dus try, nu clear test ing and emis sions of an ac -
ci den tal na ture [2]. Stron tium is one of the most dan -
ger ous pol lut ants in the en vi ron ment be cause of its
long half-life, its high sol u bil ity and chem i cal sim i lar -
ity be tween the Sr+2 and Ca+2 [3]. Be cause of all these
fac tors, stron tium can ac cu mu late in or gan isms
through the food chain, be ing pres ent in bi o log i cal
sam ples  where  there  is cal cium, such as cow's milk
[4, 5]. There fore, it is es sen tial to de velop tech niques
to de ter mine the ac tiv ity of the stron tium con cen tra -
tion in milk sam ples [6-9], as is the case in the pres ent
study. The Com mis sion Rec om men da tion of 8 June
2000 (2000/473/Euratom) sets a warn ing level for 90Sr
of 2·10–1 BqL–1 in milk. The Nu clear Safety Coun cil
es ti mated 5.5·10-2 BqL–1 as the lower de tec tion limit
(2008) [10-11].

The aim of this study is to cre ate an es ti mate that
al lows the cal cu la tion of the ac tiv ity con cen tra tion of
Sr-90 with out mea sur ing the ra dio iso tope in the equi -
lib rium, as an al ter na tive to that measure.

MA TE RI ALS AND METH ODS

This study was con ducted with 39 cow's milk
sam ples col lected from a num ber of farms in the prov -
ince of A Coruna (Spain). The radiochemical sep a ra -
tion thereof is per formed us ing a cationic resin which
se lec tively re tains Sr [12-14], and the de ter mi na tion
was per formed in a low-level pro por tional gas coun ter
[15, 16]. There are two ways to de ter mine the ac tiv ity
of 90Sr. The first in volves the im ple men ta tion of two
mea sure ments out of equi lib rium (5 days and 12 days
af ter sep a ra tion of 90Sr), and the other con sists of per -
form ing a mea sure ment at equi lib rium (26 days af ter
sep a ra tion of 90Sr). In the Lab o ra tory of En vi ron men -
tal Ra dio ac tiv ity of the Uni ver sity of a Coruna the lat -
ter method was cho sen, al though in each de ter mi na -
tion of 90Sr in milk sam ples the three mea sure ments are 
made (two out of equi lib rium and one in equi lib rium).
The re sults were tested us ing the tech nique of flame
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atomic ab sorp tion spec trom e try (FAAS) [17]. With
the re sults ob tained a sta tis ti cal treat ment was car ried
out, ob tain ing re li able es ti mates of the counts per min -
ute (cpm) of the third mea sure ment (at equi lib rium) of
each sam ple in the low-level pro por tional gas coun ter,
as well as the mass of 90Sr us ing the FAAS tech nique
with out per form ing the anal y sis. In this way it is pos si -
ble to re duce the time and cost of de ter min ing the 90Sr
in cow milk sam ples.

MA TE RI ALS

Ion ex change col umn of glass (50 cm in length
and in ter nal di am e ter 3 cm), an a lyt i cal bal ance (Sar to -
rius B 120S), pH me ter (Crison Ba sic 20), vac uum fil -
tra tion de vice (Millipore) fil ters, cel lu lose ni trate ac e -
tate + (Millipore, 47 mm di am e ter, 0.45 mi crons),
cen tri fuge (Heraeus Primo Biofuge), dry ing oven
(Memmert UE500), muf fle fur nace (Horn of Valles
Benjamin 2S), epirradiator quartz (Sil ica quartz &
RC-2), with mag netic stir ring hot plate (Selecta
Agimatic-N), mag netic stir rers and ma te ri als com -
monly used in the lab o ra tory.

RE AGENTS

All re agents used were of an a lyt i cal grade and
be long to the com mer cial Panreac. For the prep a ra tion
of so lu tions milli-Q wa ter was used. A car rier is used
as an aque ous so lu tion of Sr 40 mgmL–1, pre pared
from the nec es sary amount of Sr(NO3)2 an hy drous.
The at tack of the milk sam ple once dried and cal cined
at 650 °C is car ried out with 6N HCl and 6N HNO3. At
dif fer ent stages of the pro duc tion pro cess eth yl ene-
diaminetetraacetic acid (Na2EDTA·2H2O) was used
and di rectly added and dis solved in wa ter at a con cen -
tra tion of 2 % and pH 5.1, a buffer so lu tion ace tic acid / 
so dium ac e tate pH 2M 4.75, 4M NaCl and 1M so dium
car bon ate so lu tion pre pared from an hy drous Na2CO3.
For ad just ing the pH of the so lu tions NH4OH and 3M
HCl at 30 % were used. The resin used was a Dowex
50WX8 house (50-100 mesh) [18].

De ter mi na tion of the pre pared car rier con cen tra -
tion and the ini tial con tent of stron tium in the milk
sam ples and the radiochemical yield were car ried out
us ing the FAAS [19]. For the prep a ra tion of cal i bra -
tion stan dards we started from a stan dard so lu tion of
1.000 ± 0.002 gL–1 of Sr(NO3)–2 in HNO3 0.5 M.

IN STRU MEN TA TION

The equip ment used for mea sur ing 90Sr is a
low-level pro por tional gas coun ter with a con tin u ous
flow of gas (PR-10: 90 % ar gon and 10  % meth ane),
10 chan nels with a low back ground model Berthold
LB-770, a preamplifier unit and anti co inci dence
discriminators with LB 2025, and a high volt age
source. The de tec tor block is con nected to a PC via an
in ter face LB-530-PC, ob tain ing in for ma tion for the
mon i tor and printer. This in for ma tion is pro cessed
through the UMS pro gram. For mea sure ments of the
sam ples and a pro to col we used white count 5 cy cles of 
285 min utes, as well as for blanks.

For  the  cal cu la tion  of  the  de tec tion  ef fi ciency,
a stan dard so lu tion of 90Sr + 90Y chlo ride, in a hy dro -
chlo ric so lu tion, of ac tiv ity con cen tra tion 0.10099 ±
±.0.00026 (0.26 %) Bqmg–1, with ref er ence MRC
2001-080, was used. This so lu tion was pre pared by
CIEMAT (Cen ter for En ergy, En vi ron men tal and
Tech no log i cal Re search). An aliquot of this stan dard
so lu tion is taken and the radiochemical sep a ra tion of
Sr+2 and Y+2 in a 90Sr pat tern in equi lib rium with 90Y is
per formed. Sr+2 is iso lated by chem i cal pro cesses and
pre cip i tates, with the aid of a Sr+2 sta ble car rier, as
SrCO3 which is mea sured in the pro por tional coun ter
cal i brated with a 90Sr stan dard, which in turn was pre -
pared with the same pro ce dure. It is also nec es sary to
know the count ing ef fi ciency for 90Y, since at the same
in stant that 90Sr is sep a rated from 90Y, it be gins to grow
at the ex pense of its fa ther. The mea sure ment of the
sources ob tained al lows us to cal cu late the as so ci ated
ef fi cien cies and un cer tain ties of the pro por tional
coun ter for each of these ra dio iso topes.

To de ter mine the radiochemical yield the equip -
ment used was an Atomic Ab sorp tion Spec trom e try
Perkin-Elmer (Norwalk, CT) em ploy ing a re duc ing
flame of acet y lene-air, a wave length of 460.7 nm and a 
slit width 0.2 nm.

EX PER I MEN TAL

The ex per i men tal value of the ac tiv ity con cen -
tra tion of 90Sr in milk sam ples has been com piled from
his tor i cal anal y sis of the En vi ron men tal Ra dio ac tiv ity
Lab o ra tory of the Uni ver sity of A Coruna, for the pe -
riod 2009-2012, yield ing a to tal of  39 re sults. All these 
sam ples cor re spond to the same point, a set of farms
lo cated in the mu nic i pal i ties of San Sadurniño,
Narahío and A Capela (A Coruna). The val ues of the
con cen tra tion of 90Sr ac tiv ity are shown in tab. 1.
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Ta ble 1. 90Sr ac tiv ity con cen tra tion in cow milk sam ples

Number of samples Activity 90Sr [Bqm–3]
Maximum

Activity 90Sr [Bqm–3]
Minimum

Activity 90Sr [Bqm–3]
Average Standard deviation

39 165.8 60.8 103.7 8.8



Two li ters of col lected cow milk sam ples are
dried and cal cined to an at tack per formed sub se -
quently with con cen trated ac ids (HNO3 and HCl,
1:1). The re sult ing so lu tion is treated with di sod ium
EDTA. The dif fer ence of the value of the sta bil ity
con stants of the com plexes formed at the work ing
pH (4.8) makes the Sr (II) is re tained in an ion ex -
change resin, re sult ing in elu tion of other
radionuclides (Ca (II) mainly), which en sures pass -
ing milli-Q wa ter. By pass ing di sod ium EDTA at pH
5.1, Y (III) is re tained in the resin, cre at ing a very
sta ble com plex that is eluted. Fi nally Sr is eluted by
pass ing NaCl 4M sat u rated, a pro cess that also re in -
states the resin to its orig i nal so dium form, al low ing
its re use. Then Sr is pre cip i tated as SrCO3 [20],
which is pu ri fied. Fi nally the anal y sis of 90Sr is
made on the low-level pro por tional gas coun ter in
three mea sure ments. The first two are out side the
equi lib rium be tween 90Sr and 90Y and the ac tiv ity is
cal cu lated us ing a pro ce dure based on the fol low ing
con sid er ations.
– In the milk sam ple the 90Sr is in a sec u lar equi lib -

rium with its child 90Y (half-life of 64.00 hours),
from which it sep a rates in the an a lyt i cal pro ce dure 
(t = 0), and from that mo ment 90Y be gins to grow
again un til reach ing again the equi lib rium in ap -
prox i mately 21 days (7 half lives of the son), ac -
cord ing to the laws of ra dio ac tiv ity. On the other
hand, the 89Sr de cays with its half-life of 50-53
days, while the ac tiv ity of 90Sr can be con sid ered
con stant since its half-life is 28-79 years.

– The beta par ti cles of both strontiums and 90Y are
in dis tin guish able from each other, the method of
cal cu la tion is based on two mea sure ments and two 
equa tions, tak ing into ac count that the to tal ac tiv -
ity re corded in each mea sure ment is the sum of the
ac tiv i ties of the three iso topes, of which ap prox i -
mately 90Sr re mains con stant, 90Y in creases, and
89Sr de creases, de pend ing on the time elapsed be -
tween the two mea sure ments. These first two mea -
sure ments are per formed one and two weeks af ter
radiochemical sep a ra tion of 90Sr and 90Y.

– The third mea sure ment is per formed at least three
weeks af ter radiochemical sep a ra tion, to al low
time for 90Sr and 90Y to reach sec u lar equi lib rium
(the half-life of 90Y is 64.00 hours and it is as -
sumed that the sec u lar equi lib rium is reached af ter 
seven half-lives of the son iso tope), so that the ac -
tiv ity of the sam ple will de cay ac cord ing to the
half-life of 90Sr (89Sr ac tiv ity is con sid ered un de -
tect able be cause it oc curs only by fis sion and has a
very low half-life of 50-53 days).

The chem i cal yield of the pro cess is ob tained by
the ad di tion of a Sr sta ble car rier at the be gin ning of the 
radiochemical sep a ra tion, and sub se quent mea sure -
ment by FAAS. The  chem i cal  yields  ob tained are
over 50-95 %.

CAL CU LA TION

Dur ing the pe riod 2009-2012, 39 sam ples of
cow's milk have been an a lyzed. The cpm val ues were
ob tained in the first and sec ond mea sures out of the
equi lib rium be tween 90Y and 90Sr, and in the third mea -
sure in the equi lib rium be tween 90Y and 90Sr. The val -
ues of Sr mass of each sam ple are also known, which
have been de ter mined by two an a lyt i cal tech niques,
such as gravimetry and FAAS. With all this data, two
sta tis ti cal es ti mates have been de vel oped. The first
one, al lows us to ob tain the cpm of the third mea sure in
the equi lib rium be tween 90Y and 90Sr, from the cpm
ob tained with the first and sec ond mea sures out of the
equi lib rium. The sec ond es ti mate al lows us to ob tain
the mass of Sr ob tained by FAAS, from the de ter mi na -
tion of the Sr mass by gravimetry. Thus, it would not be 
nec es sary to per form the third mea sure in the equi lib -
rium be tween 90Y and 90Sr, nor the de ter mi na tion of Sr
mass by gravimetry.

The sta tis ti cal model starts col lect ing the num -
ber of ac counts in the chan nel beta of the pro por tional
coun ter in the 3 mea sure ments for the de ter mi na tion of 
90Sr. The first mea sure ment is per formed 1 week af ter
the radiochemical sep a ra tion, out of equi lib rium be -
tween 90Sr and 90Y.  The sec ond mea sure ment is per -
formed 2 weeks af ter the radiochemical sep a ra tion,
out of equi lib rium. Fi nally, the third mea sure ment is
per formed at least 3 weeks af ter the radiochemical
sep a ra tion, in the equi lib rium. This data will be used to 
cre ate a curvilinear es ti mate, based on var i ous as -
sump tions. In this way the fol low ing curve es ti ma tion
is ob tained

{ }
{ }
[ ( ) ] / [ ( )]

[ ( ) ] /[ ( )]

c t Ef

a c t Ef bi

3 b b

b b

cpm

cpm

=

= +
(1)

where c(t3)b is counts per min ute in the beta chan nel in
the third mea sure ment of the cow milk sam ple, Efb –
the ef fi ciency in beta, c(ti)b – the counts per min ute in
the sam ple chan nel beta cow's milk in the first or the
sec ond mea sure ment, de pend ing on which is the best
fit of the curve es ti ma tion. a is the slope of the curve
es ti ma tion, and b – the in ter cept of the curve es ti ma -
tion.

For the ad just ment of the es ti ma tion data from
39 sam ples of cow's milk were used. With this first es -
ti mate, the cpm of 90Sr in the beta chan nel are de ter -
mined, with out per form ing the third mea sure in the
equi lib rium.

The sec ond part of this de sign con sists in es ti -
mat ing the mass of Sr ob tained by FAAS from ac tual
Sr mass de ter mined by the gravimetric tech nique. As
in the pre vi ous es ti ma tion of the study sam ples of milk
for the last 4 years (2007-2011), which was de ter -
mined by cal cu lat ing the con cen tra tion of Sr ac tiv ity
by both tech niques. With this data, an other curve es ti -
ma tion is built, which is set with the ad just ment data Sr 
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sep a ra tions con ducted on sam ples of cow's milk. In
this way the fol low ing curvilinear es ti mate is ob tained

mSr(mg)FAAS = a[mSr(mg)grav] + b (2)

With this cor re la tion es ti mate the mass of Sr on
the plane is ob tained by ap ply ing FAAS from Sr mass
de ter mined by the gravimetric tech nique. To sim plify
cal cu la tions, it can ad just an equa tion anal o gous to the
pre ced ing, but with the mass of SrCO3 in stead of Sr
gravimetric mass as shown in fig. 2.

RE SULTS AND DIS CUS SION

The re sults for the es ti ma tion of the counts per
min ute in the beta chan nel for 90Sr in equi lib rium,   are
shown in fig. 1.

The curve ob tained is as fol lows

[c(t3)b]/[Efb(cpm)] = (1.038 ±
±.0.011){[c(ti)b]/[Efb(cpm)]} + (–0.129 ± 0.199)

R = 0.998,  R2 = 0.996,  R2
cor rected = 0.996

The re sults for the es ti ma tion of the mass of Sr by 
FAAS, are shown in fig. 2.

The es ti mate was ob tained as fol lows:

[mSr(mg) FAAS] = (0.9413 ± 0.021)·
×[mSr(mg) grav.] + (4.373 ± 1.308)

R = 0.989,  R2 = 0.978,  R2
cor rected = 0.977

The two curvilinear es ti mates are ver i fied with
19 cow milk sam ples col lected be tween July 2012 and
Jan u ary 2014, with the fol low ing re sults, shown in
tabs. 2 and 3.

In these two ta bles we can ob serve the sim i lar ity
of the 19 re sults ob tained be tween the real val ues ob -
tained (the mea sures of cpm in the third mea sure in the
equi lib rium in the pro por tional coun ter and the mea -
sure of stron tium by FAAS and the es ti mated, cal cu -
lated from the lin ear re gres sions de signed. With the
third mea sure at equi lib rium the con cen tra tion of 90Sr
ac tiv ity is ob tained, and with the FAAS mea sure the
chem i cal yield of the pro cess is ob tained. For the use
of these es ti mates, it is nec es sary to take into ac count
that 89Sr ac tiv ity is not sig nif i cant, the time be tween
mea sure ments is not sig nif i cantly dif fer ent be tween
sam ples and the dif fer ence of de cay cor rec tion be -
tween sam ples is in sig nif i cant. These es ti mates are
valid for cow milk sam ples of the study area (farms lo -
cated in the mu nic i pal i ties of San Sadurnino, A Capela
and Narahio (A Coruna). Other sam pling points with
sim i lar char ac ter is tics would re quire a study sim i lar in
char ac ter to that de scribed in this ar ti cle in or der to
prop erly use curvilinear es ti mates.

The real and es ti mated cpm val ues in the third
mea sure at equi lib rium ob tained are over lap ping.
These val ues are used to de ter mine 90Sr ac tiv ity, ap ply -
ing the fol low ing for mula

A
x

E PRq
tSr-90

Sr-90 e Sr-90

=
60 – l

(3)

where
ASr-90   is  the  ac tiv ity   con cen tra tion  of   90Sr  [Bqm–3],
x – the counts per min ute of 90Sr (cpm), ESr-90 – the
count ing ef fi ciency 90S, P – the weight of the dry sam -
ple, Rq – the chem i cal yield, and e Sr- -l 90t – the de cay
cor rec tion fac tor of 90Sr ra dio ac tive de cay in time t.

Ta ble 4 shows the 90Sr ac tiv i ties ob tained with
the real and es ti mated cpm val ues of the third mea sure
at equi lib rium.

These es ti mates are valid for cow milk sam ples
of the study area (farms lo cated in the mu nic i pal i ties of 
San Sadurnino, A Capela and Narahío, A Coruna).
Other sam pling points with sim i lar char ac ter is tics
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Fig ure 1. Cpm curve es ti ma tion of the b chan nel in the
third mea sure b vs. cpm in the beta chan nel in the
sec ond mea sure ment

Fig ure 2. Curve es ti ma tion Sr mass [mg] ob tained by the
gravimetric tech nique vs. Sr mass [mg] ob tained by the
tech nique of FAAS



would re quire a study sim i lar in char ac ter to that de -
scribed in this ar ti cle in or der to prop erly use
curvilinear es ti mates.

CON CLU SIONS 

Two lin ear es ti mates have been de signed based on
ac tual data for de ter min ing the counts per min ute in the
beta chan nel for 90Sr in equi lib rium and to de ter mine the
mass of Sr by FAAS. These es ti mates can be used as an
al ter na tive method, in case of de struc tion or loss of the
sam ple be fore the mea sure ment of 90Sr in equi lib rium.
These es ti mates will min i mize the time and cost that

would re sult in the re al iza tion of a new radiochemical
sep a ra tion of 90Sr, since there is no need to carry out the
third step in the equi lib rium for de ter mi na tion of cpm Sr,
or sub se quent de ter mi na tion of Sr by FAAS.

AC KNOWL EDG MENTS

Stron tium re sults have been ob tained in the
frame work of the agree ment that the En vi ron men tal
Ra dio ac tiv ity Lab o ra tory of the Uni ver sity of A
Coruna has signed with the Nu clear Safety Council of
Spain.
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Ta ble 2. Com par i son be tween the ac tual re sult and the es ti mate of the num ber of counts per min ute
mea sured in sam ples of cow milk

Sample 3rd measurement in the
equilibrium estimated [cpm]

u (2s) 3rd measurement in the
equilibrium estimated [cpm]

3rd measurement in the
equilibrium real [cpm]

u (2s) 3rd measurement in
the equilibrium real [cpm]

Recovery
[%]

1007123-lv 7.8515 0.1942 7.8425 0.1722 75.31

0708123-lv 10.7780 0.2221 10.587 0.1951 95.56

0409123-lv 4.4968 0.3967 4.0625 0.1342 89.35

0910123-lv 2.8346 0.3991 2.9221 0.1204 88.74

0711123-lv 3.0968 0.2435 3.1930 0.1238 88.13

1112123-lv 4.9073 0.1981 4.8400 0.1428 91.20

1501133-lv 2.6573 0.3520 2.7579 0.1183 94.35

0502133-lv 3.3761 0.3552 3.1375 0.1231 87.80

0503133-lv 5.7708 0.3172 5.7502 0.1523 89.65

1004133-lv 3.4234 0.3402 3.4309 0.1267 74.22

0705133-lv 5.2942 0.2055 5.3754 0.1485 94.86

0506133-lv 4.2242 0.2064 4.1796 0.1355 53.95

0207133-lv 3.9651 0.2110 4.0168 0.1337 86.55

0708133-lv 3.3729 0.2470 3.3958 0.1263 88.59

1809133-lv 5.9692 0.2066 6.0702 0.1555 82.03

0910133-lv 1.9813 0.2663 2.0751 0.0980 73.35

0611133-lv 2.6081 0.4186 2.5375 0.1154 58.72

1112133-lv 3.7477 0.1626 3.8182 0.1314 87.35

1501143-lv 5.3130 0.2067 5.3004 0.1477 97.11

Ta ble 3. Com par i son be tween the ac tual re sult and the es ti mate of the mass of Sr in milk sam ples
ob tained from cows

Sample Mass Sr FAAS estimated [mg] u (mass Sr FAAS estimated) [mg] Mass Sr FAAS real [mg] u (mass Sr FAAS real) [mg]

1007123-lv 154.0 3.3 150.6 1.2

0708123-lv 193.5 4.4 191.1 2.7

0409123-lv 175.5 4.0 178.7 1.2

0910123-lv 180.1 4.1 177.5 1.7

0711123-lv 178.8 4.1 176.3 1.0

1112123-lv 187.6 4.3 182.4 1.2

1501133-lv 187.6 4.3 188.7 1.2

0502133-lv 169.7 3.9 159.8 1.9

0503133-lv 182.6 4.2 179.3 2.2

1004133-lv 145.8 3.4 148.4 2.4

0705133-lv 191.4 4.4 189.8 2.2

0506133-lv 106.0 2.6 107.9 1.6

0207133-lv 171.7 4.0 173.1 2.0

0708133-lv 173.9 4.0 177.2 2.1

1809133-lv 162.6 3.8 164.1 2.0

0910133-lv 140.1 3.3 146.7 1.6

0611133-lv 111.8 2.7 117.4 1.5

1112133-lv 170.7 3.9 174.7 1.8

1501143-lv 191.2 4.4 194.2 2.0
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Ta ble 4. Com par i son be tween the real and the es ti mate re sults of the ac tiv ity of  90Sr in milk sam ples
ob tained from cows

Sample
90Sr activity estimated

[Bqm–3]
u (90Sr activity

estimated) [Bqm–3]

90Sr activity real
[Bqm–3]

u (90Sr activity real)
[Bqm–3]

1007123-lv 114.2 8.8 111.7 8.6

0708123-lv 124.2 26.9 122.7 26.6

0409123-lv 43.2 6.6 44.0 6.7

0910123-lv 23.7 6.2 23.4 6.1

0711123-lv 31.1 7.6 30.7 7.5

1112123-lv 51.7 11.5 52.0 11.6

1501133-lv 23.4 6.7 23.5 6.7

0502133-lv 34.8 9.5 32.8 9.0

0503133-lv 66.4 7.9 65.2 7.8

1004133-lv 38.7 7.6 39.4 7.7

0705133-lv 62.2 6.0 61.7 6.0

0506133-lv 72.3 7.8 73.6 7.9

0207133-lv 46.1 5.4 46.5 5.4

0708133-lv 32.5 4.4 33.1 4.5

1809133-lv 73.8 7.0 74.5 7.1

0910133-lv 19.5 5.1 20.4 5.3

0611133-lv 28.4 8.9 29.8 9.3

1112133-lv 45.3 4.4 46.4 4.5

1501143-lv 54.8 5.5 55.7 5.6
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ODRE\IVAWE  KONCENTRACIJE  90Sr  U  UZORCIMA  MLEKA
NA  OSNOVU  PROU^AVAWA  STATISTI^KIH  REZULTATA

Zbog uticaja 90Sr na `ivotnu sredinu, odre|ivawe koncentracije 90Sr u uzorcima mleka
glavni je zadatak laboratorija za mon i tor ing zra~ewa. Koncentracija aktivnosti 90Sr iz 39 uzoraka 
mleka dobijena je radiohemijskim izdvajawem zasnovanim na selektivnom zadr`avawu stroncijuma
u katjonskoj smoli (Dowex 50WX8, 50-100 mesh) i kasnijem odre|ivawu proporcionalnim gasnim
broja~em niskog nivoa. Rezultati su provereni merewem koncentracije stroncijuma primenom
plamene atomske apsorpcione spektroskopije kako bi se kona~no dobila masa 90Sr. Dobijeni podaci
statisti~ki su obra|eni metodom linearne regresije. Pouzdana procena mase 90Sr dobijena je
gravimetrijskim postupkom kao i odbroj po minutu u tre}em merewu pri ravnote`i 90Sr i 90Y, bez
potrebe da se obavqa analiza. Ove procene verifikovane su na 19 uzoraka mleka sa dobijenim
poklapawem rezultata. Novost koja se prikazuje u radu je mogu}nost odre|ivawa koncentracije 90Sr
u uzorcima mleka bez potrebe za tre}im merewem pri ravnote`i.

Kqu~ne re~i: stroncijum, proporcionalni broja~, plamena atomska apsorpciona 
..........................spektroskopija, linearna regresija, radiohemijsko izdvajawe


