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Yt trium-88 (T1/2 = 106.6 d, Ib+ = 0.2% and IEC = 99.8%) is used in mixed gamma ef fi ciency
cal i bra tion stan dards and also as a sub sti tute for 90Y to quan tify the biodistribution of
Y-pharmaceuticals in an i mals. Yt trium-88 and stron tium-85 as gamma emit ting radiotracers
were pro duced via  natSrCO3(p, xn) and natRbCl(p, xn) nu clear pro cesses at AMIRS, with 18
and 15 MeV pro tons, re spec tively, at a cur rent of 20 µA for 10 hours. The de po si tion of
natSrCO3 on the Cu back ing was car ried out by means of the sed i men ta tion method. Yt -
trium-88 was sep a rated in a 92 ± 5% radiochemical yield us ing the pre cip i ta tion tech nique by
pre cip i tat ing natSr as SrSO4 (stron tium-85 as a tracer) while radioyttrium passed through the
fil ter pa per. Also, a the o ret i cal study of the nu clear re ac tion cross-sec tions for pro ton and
deu teron in duced re ac tions on natSr and natRb for the pro duc tion of 88Y and 85Sr, re spec tively,
was per formed us ing the EM PIRE (ver sion 3.1 Rivoli), TALYS-1.26 codes and the
TENDL-2010 da ta base.
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IN TRO DUC TION

Yt trium be longs to group IIIB of the pe ri odic ta -
ble. It has an atomic ra dius of 2.3 Å (1 Å = 10–10 m) and
its electronegativity is 1.22 [1]. Sev eral iso topes of yt -
trium can be pro duced in the cy clo tron, such as: 86Y
(T1/2 = .14.7 h, Ib+ = 34%, Eb+ max = 1.2 MeV), 87Y (T1/2 = 
=.79.8 h, IEC = 99.8%, Eg  . = 388.5 keV –82.1% and Eg   =
= 484.8 keV –89.7%, and 88Y (T1/2 = 106.6 d, Ib+ =
=.0.2%, IEC = 99.8%, Eg  = 898 keV –92.7%, and Eg =
1836 keV –99.4%), us ing a va ri ety of nu clear re ac tions
with par ti cle en er gies be tween 5 and 70 MeV [1-4]. The 
lon ger-lived 88Y is used in mixed gamma-ef fi ciency
cal i bra tion stan dards and also as a sub sti tute for the
chem i cal yield de ter mi na tion of 90Y [1, 4]. Its mode of
de cay is pre dom i nantly by means of elec tron cap ture
and the de cay emis sions in clude strong g-rays [2, 5]. 

In cy clo tron pro duc tion of radionuclides, re ac -
tion cross-sec tion data play an im por tant role. One
needs the full ex ci ta tion func tion of the nu clear pro -
cess to be able to cal cu late the yield with rea son able
ac cu racy. An other im por tant point is the num ber of
com pet ing re ac tion chan nels [6].

There are three prin ci pal routes of pro duc ing 88Y 
in cy clo trons: (1) the bom bard ment of stron tium with
pro tons or deu ter ons, i. e.,  88Sr(p, n) or 88Sr(d, 2n)-re -
ac tions [2, 4], (2)  a- or 3He-in duced nu clear re ac tions
on ru bid ium, i. e., the 87Rb(3He, 2n)88Y, and 85Rb(4He,
n)88Y pro cesses [7, 8], and (3) the 88Zr/88Y gen er a tor,
i. e., the 89Y(p, 2n)88Zr®88Y, 89Y(d, 3n)88Zr®88Y,
natMo(p, x)88Zr®88Y, and natSr(a, xn)88Zr®88Y re ac -
tions [9-12].

Sev eral meth ods, such as co-pre cip i ta tion
[13],the elec tro chem i cal ap proach [14, 15], ion ex -
change chro ma tog ra phy [2, 16, 17], fil tra tion [18], and 
liq uid-liq uid ex trac tion [2, 19, 20], have been used in
an at tempt to sep a rate radioyttrium from Sr-based tar -
gets. Pu ri fi ca tion meth ods us ing ion-ex change resin,
the elec tro chem i cal ap proach and co-pre cip i ta tion in -
cor po rate dif fi cult and time con sum ing steps. The
max i mum re ported yield for Y pu ri fi ca tion has been
around 90% [13, 15].

The aim of this work was to pro duce 88Y by coat -
ing natSrCO3 via the sed i men ta tion method, on a pure
cop per back ing, with suf fi cient sta bil ity at high-power 
beam bom bard ment. Also, a much sim pler sep a ra tion
tech nique was de vel oped to achieve higher yields than 
via the pre vi ously re ported meth ods. Ac cord ingly,
radioyttrium was sep a rated from natSrCO3 us ing a
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novel pre cip i ta tion pro cess in which SrSO4 was pre -
cip i tated and fil tered.

MA TE RI ALS AND METH ODS

Ex ci ta tion func tion

In brief, TALYS-1.26 is the lat est ver sion of the
TALYS code that sim u lates nu clear re ac tions in volv ing
gammas, neu trons, pro tons, deu ter ons, tritons, 3He, and
a-par ti cles  in  the  in ci dent  en ergy  range  of  1 keV to
200 MeV for tar get nuclides with a mass 12 and above
[21]. TENDL (TALYS-based eval u ated nu clear data li -
brary) is a nu clear data li brary which pro vides the out put
of the TALYS nu clear model code sys tem for di rect use
in both ba sic phys ics and ap pli ca tions. TALYS is a com -
puter code sys tem for the anal y sis and pre dic tion of nu -
clear re ac tions [22]. The third ver sion, TENDL-2010, is
based on both de fault and ad justed TALYS cal cu la tions
and data from other sources [21]. The EM PIRE (ver sion
3.1 Rivoli), the lat est ver sion of the EM PIRE code, is a
mod u lar sys tem of nu clear re ac tion codes com prised of
var i ous nu clear mod els and de signed for cal cu la tions
over a broad range of en er gies and in ci dent par ti cles. The 
sys tem can be used for the o ret i cal in ves ti ga tions of nu -
clear re ac tions, as well as for nu clear data eval u a tion. A
pro jec tile can be a pho ton or a nu cleon, light or heavy
ion. The en ergy range starts just above the res o nance re -
gion when neu tron pro jec tiles are con cerned, ex tend ing
up to a few hun dred MeV heavy ion-in duced re ac tions
[23]. The code ac counts for ma jor nu clear re ac tion mod -
els, such as the op ti cal one, Cou pled Chan nels and
DWBA (ECIS06), Cou pled Chan nels’ Soft-Ro ta tor
(OPTMAN), Multi-step Di rect (ORION+TRISTAN),
NVWY Multi-step Com pound, exciton model
(PCROSS and DE GAS), hy brid Monte Carlo sim u la tion 
(DDHMS), as well as for the full fea tured
Hauser–Feshbach model, in clud ing the op ti cal model for 
fis sion. The heavy ion fu sion cross-sec tion can be cal cu -
lated within this sim pli fied cou pled chan nels ap proach
(CCFUS) [23].

Calculation of re quired tar get
 thick ness and the o ret i cal yield

To ob tain op ti mum phys i cal di men sions of the
tar get such as thick ness, some es ti ma tion on the ba sis of
the SRIM code (the stop ping and range of ions in mat -
ter) was made [24, 25]. The rec om mended thick ness of
the tar get is 927 mm for 90º ge om e try. To min i mize the
thick ness of the car bon ate stron tium layer and in crease
heat trans fer, a 6º ge om e try is pre ferred, in which case a
96.89 mm SrCO3 layer is rec om mended.

Nu clear re ac tion cross-sec tion data are needed
in ra dio iso tope pro duc tion pro grams mainly for the
op ti mi za tion of pro duc tion routes, i. e., to max i mize
the yield of the de sired prod uct and min i mize the

yields of ra dio ac tive im pu ri ties. From a given ex ci ta -
tion func tion, the ex pected yield of the prod uct for a
cer tain en ergy range, i. e., tar get thick ness, can be cal -
cu lated us ing the ex pres sion [6]
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where Y is the ac tiv ity (in Bq) of the prod uct, NL – the
Avo ga dro num ber, H – the en rich ment (or iso to pic abun -
dance) of the tar get nu clide, M – the mass num ber of the
tar get el e ment, I – the pro jec tile cur rent, dE/d(rx), the
stop ping power, s(E) – the cross-sec tion at en ergy E,  l –
the de cay con stant of the prod uct, and t – the time of ir ra -
di a tion. The cal cu lated yield value rep re sents the max i -
mum yield that can be ex pected from a given nu clear pro -
cess. It should be pointed out that the non-iso to pic
im pu ri ties pro duced can be re moved by chem i cal sep a ra -
tions, whereas the level of iso to pic im pu ri ties can be sup -
pressed only by us ing en riched iso topes as tar get ma te rial 
and/or by a care ful se lec tion of the par ti cle en ergy range
ef fec tive in the tar get [6, 20].

Tar get prep a ra tion of natSrCO3

A natSrCO3 (Aldrich, 99.995%) thick layer was
de pos ited on the el lip ti cal cop per back ing (11.69 cm2

sur face area) by means of the sed i men ta tion method
[26]. To pre pare the tar get, a par tic u lar home-made sys -
tem con sist ing of two plates (19×103 cm3) made of tef -
lon was con structed. The up per plate con tains an el lip ti -
cal win dow of 11.69 cm2. The cop per back ing is fixed
be tween these two plates; the up per part is sealed by an
O-ring fit ted win dow. The win dow’s geo met ri cal shape
de ter mines the ac tual tar get coat ing area. In this
method, ethyl cel lu lose (C20H38O11, Aldrich) was
added to stron tium car bon ate. Then a sus pen sion mixed 
in wa ter-free ac e tone was ob tained by stir ring. The
SrCO3 sus pen sion so lu tion was stirred for 3-4 min utes
and im me di ately upon that loaded into the cyl in der of
the up per disk. The win dow was cov ered by a tef lon
plate with a small hole. At room tem per a ture, the so lu -
tion (ac e tone) evap o rated slowly through the hole af ter
ap prox i mately 24 hours [20, 27]. Op ti mum con di tions
of tar get prep a ra tion were ob tained through sev eral re -
peated ex per i ments with dif fer ent amounts of ethyl cel -
lu lose and ac e tone. The best amount of ethyl cel lu lose is 
that of ap prox i mately 35% of stron tium car bon ate. A
con cen tra tion of 52.4 mg/mL stron tium car bon ate in ac -
e tone so lu tion is op ti mized.

Cy clo tron pro duc tion of 85Sr for
tracer stud ies

In or der to de velop the sep a ra tion of  88Y from ei -
ther natSrCO3, it was nec es sary to add 85Sr as a tracer to
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the Sr tar get. Ac cord ing to fig. 1 [28], the best pro duc -
tion routes of 88Y and 85Sr via pro ton beams are 88Sr(p,
n)88Y and 85Rb(p, n)85Sr, re spec tively. 

In or der to pro duce stron tium-85, the de po si tion
of nat u ral ru bid ium chlo ride on a cop per back ing was
car ried out via the sed i men ta tion method. 520 mg
RbCl (Aldrich, 99.99%), 208 mg ethyl cel lu lose (EC)
and 4 mL ac e tone were used to pre pare a layer of en -
riched ru bid ium chlo ride over a 11.69 cm2 area and
with a thick ness of 62.2 mg/cm2 [29]. The coated nat u -
ral RbCl was in tro duced into the tar get holder and
bom barded at the AMIRS (Ag ri cul tural, Med i cal and
In dus trial Re search School) with 15 MeV pro tons at a
cur rent of 20 µA for 10 hours.

Ac cord ing to the method of Banerjee et al. [30],
it is pos si ble to sep a rate Y from the bulk of the Sr tar get 
ma te rial by sol vent ex trac tion, us ing 0.1 M HClO4 and
0.004 M 18-crown-6 in nitrobenzene. The ir ra di ated
nat u ral ru bid ium chlo ride-de pos ited tar get on the cop -
per back ing was dis solved with a liq uid flow-through
a strip per in an acetonic sys tem with 100 mL ac e tone.
The ob tained so lu tion was evap o rated to near dry ness
and the res i due dis solved in con cen trated HCl (10
mL). Then, the ob tained so lu tion was fil trated with
Whatman-41 fil ter pa per in or der to re move the ethyl
cel lu lose (paste). In the sol vent ex trac tion ex per i ment, 
a fil trate so lu tion was used for load ing. 5 mL of or -
ganic so lu tion – 0.004 M 18-crown-6 (Aldrich,
³99.5%) in nitrobenzene and 30 mL of aque ous
perchloric acid (HClO4) so lu tion con tain ing SrCl2 and 
RbCl2 were placed in a 100 mL sepa ra tory fun nel,
shaken for 15 min utes, and al lowed to set tle for 30
min utes. The ru bid ium ex tracted into the or ganic
phase and stron tium re mained in the aque ous phase
(washes 6 times, 5 ´ 6 mL). The char ac ter is tic g-ray
used for the iden ti fi ca tion of 85Sr (T1/2 = 64.9 d) was
514 keV.

Ir ra di a tion and Y/Sr
radiochemical sep a ra tion

The coated nat u ral SrCO3 was in tro duced into
the tar get holder and bom barded with 18 MeV pro tons
at a cur rent of 20 µA for 10 hours. AMIRS op er ate a
Cy clone-30 (IBA, Bel gium). To pro tect the tar get ma -
te rial from reach ing ex ces sively high tem per a tures
dur ing  ir ra di a tion, a jet of cool ing wa ter flows across
the back of the cop per back ing in di rect con tact with it,
so that the heat is re moved ef fi ciently from the back -
ing. In or der to im prove ther mal con duc tiv ity, the cop -
per back ing is in dented with grooves at the back. No
di rect cool ing is ap plied over the front of the de pos ited
tar get [20, 31].

Sul fu ric acid readily forms a solid sul fate with Sr 
dur ing the chem i cal re ac tion (SrCl2(aq) + H2SO4(aq)
= SrSO4(s) + 2HCl(aq), Kps(SrSO4) = 3.44×10–7), con -
sti tut ing a re li able pre cip i tat ing agent for sep a rat ing
yt trium from stron tium. Sul fu ric acid was grad u ally
added to the YCl2/SrCl2 so lu tion un der heat ing and
stir ring con di tions, so as to in crease the for ma tion of
Sr pre cip i ta tion. Af ter wards, the so lu tion/pre cip i ta -
tion was loaded on to a chim ney sup port ing a
Whatman-42 fil ter pa per and fil tered un der vac uum.
The ma jor ity of 88Y went through the fil ter pa per and
the res i due was ef fi ciently eluted with H2SO4. Fi nally,
the so lu tion con tain ing radioyttrium was evap o rated
to dry ness and re con sti tuted with HCl [32].

RE SULTS AND DIS CUS SION

Cal cu la tion of the ex ci ta tion func tion

In this study, ex ci ta tion func tions of the pro -
ton-in duced re ac tions of 88Y and 85Sr were cal cu lated
us ing EM PIRE (ver sion 3.1 Rivoli) and AL ICE/ASH
[33], TALYS-1.26 nu clear codes and the TENDL-2010
da ta base and then com pared to ex ist ing data. The codes
were used si mul ta neously, so as to in crease the ac cu -
racy of the cal cu la tions. 

Excitation function of natSr(p, xn)88Y and
88Sr(p, n)88Y re ac tions

The eval u a tion of the cal cu lated re sults with
TALYS-1.26 showed that the best range of en ergy, one 
fa vor ing the natSr(p, xn)88Y re ac tion, is from 16 to 6
MeV (see fig. 2). For this re ac tion, two cross-sec tion
mea sure ments ex ist in lit er a ture: the ex per i men tal data 
re ported by Michel et al. [34], and Kettern et al. [5].
There is a rel a tively good agree ment be tween the nu -
clear com puter codes. Ac cord ing to the EM PIRE (ver -
sion 3.1 Rivoli) and TALYS-1.26 codes, the max i mum 
ex ci ta tion  func tion  for a natSr(p, xn)88Y re ac tion is
782 mb (1 b = 10–28 m2) and 815.12 mb at Ep = 14 MeV, 
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Fig ure 1. Pos si ble routes of cy clo tron pro duc tion of 88Y
and 85Sr in this work



re spec tively. As shown in fig. 3(a), the data from refs.
[5] and [34] ex hibit lower val ues than nu clear model
cal cu la tions of the codes. Also, to pro duce 88Y with
en riched stron tium, Sachdev et al. [35] ob tained nine -
teen data points up to 85 MeV, dem on strated to be the
max i mum cross-sec tion of 960 mb at 15 MeV. Later,
Levkovskij [36] and van der Meulen et al. [3] re ported
the max i mum cross-sec tion of 1070 and 894.78 mb at
Ep = 12.8 MeV and 12.5 MeV, re spec tively. The o ret i -

cal yt trium-88 pro duc tion cross-sec tions for 88Sr(p,
n)88Y re ac tions have been il lus trated in fig. 3(b).

Excitation function of the
natSr(d, xn)88Y re ac tion

Fig ure 4 shows a com par i son be tween cal cu -
lated cross-sec tions of the 88Sr(d, xn)88Y re ac tion.  Up
to now, no ex per i men tal data for this re ac tion were to
be found in lit er a ture, mean ing that nu clear model cal -
cu la tions might have an im por tant role in find ing the
max i mum ex ci ta tion func tion of the said re ac tion. The
best range of in ci dent en ergy was as sumed to be that of 
25 to 10 MeV, and ac cord ing to the  EM PIRE (ver sion
3.1 Rivoli) and TALYS-1.26 codes, the max i mum
cross-sec tion for this re ac tion is 850 mb and 871 mb at
Ed = 17 MeV, re spec tively. 

Excitation function of natRb(p, xn)85Sr and
85Rb(p, n)85Sr re ac tions

Nat u ral ru bid ium con sists of 85Rb (72.16%) and
87Rb (27.84%). The nat u ral ru bid ium tar get can be
used to pro duce 85Sr through out ac cel er a tor pro ton
bom bard ment.  Ac cord ing to code re sults, the ben e fi -
cial en ergy range of the pro ton par ti cle to pro duce 85Sr
from natRb tar get is 16 MeV to 7 MeV. The re sults of
nu clear model cal cu la tions by the three codes with 
mea sure ments by Sakamoto et al. [37] and Buthelezi
et al. [38] are shown in fig. 5(a). There is a rel a tively
good agree ment be tween the codes up to 13 MeV,
whereas the re sults from refs. [37] and [38] ex hibit
lower val ues than the codes. Us ing the 85Rb(p, n)85Sr 
re ac tion to pro duce 89Zr, the best range of in ci dent en -
ergy was as sumed to be 15 MeV to 7 MeV. The max i -
mum cross sec tion by the EM PIRE (ver sion 3.1
Rivoli) code is 798 mb (Ep = 10.5 MeV), see fig. 5(b).
For this re ac tion, two cross-sec tion mea sure ments ex -
ist in lit er a ture. Ex per i men tal data re ported by
Kastleiner et al. [39] and Levkovskij [36].
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Fig ure 2. Ex ci ta tion func tion of the natSr(p, x) re ac tion by 
TALYS-1.26 code

Fig ure 3. Ex ci ta tion func tion of (a) natSr(p, xn)88Y, and
(b) 88Sr(p, n)88Y re ac tions by EM PIRE (ver sion 3.1
Rivoli), AL ICE/ASH, and TALYS-1.26 codes, the
TENDL-2010 da ta base and ex per i men tal data. The level
den sity pa ram e ter (a) is equal to a = A/y. The de fault
value of y is 9

Fig ure 4. Ex ci ta tion func tion of natSr(d, xn)88Y by EM -
PIRE (ver sion 3.1 Rivoli), AL ICE/ASH, and TALYS-1.26
codes, TENDL-2010 da ta base and ex per i men tal data



Radiochemical sep a ra tion

In or der to de velop the Y/Sr radiochemical sep a -
ra tion, it was nec es sary to add 85Sr and 83,82mRb as
trac ers to the Sr- and Rb-tar gets, re spec tively [2]. The
pro duc tion of 85Sr and 81,82m,83Rb  is car ried out via the
natRb(p, xn)85Sr and natKr(p, xn)81,82m,83Rb re ac tions
with 15 and 26.5 MeV pro tons, re spec tively [40]. The
g-ray spec trum of 85Sr af ter radiochemical sep a ra tion
is pre sented in fig. 6. Yields of about 1.14 MBq 85Sr
per mAh were ex per i men tally ob tained.

The to tal of the ir ra di ated stron tium car bon -
ate-de pos ited tar get on the cop per back ing was dis -
solved with a liq uid flow-through strip per in an
acetonic sys tem with 50 mL ac e tone. The ob tained so -
lu tion was evap o rated to near dry ness and the res i due
dis solved in 12 M HCl (10 mL). Then, the ob tained so -
lu tion was fil trated with a Whatman-41 fil ter pa per, so
as to re move ethyl cel lu lose. A fil trate so lu tion was
used for load ing in the pre cip i ta tion tech nique.

The sep a ra tion of Yttrium from Sr was done by
the pre cip i ta tion method. The dis sim i lar ity mag ni -
tudes of sol u bil ity prod uct equi lib rium con stants for
stron tium sul fate and yt trium sul fate al low an ef fi cient
and rapid sep a ra tion of Y from Sr by pre cip i tat ing Sr as 
SrSO4. The 2 M H2SO4 was the acid con di tion of
choice to pre cip i tate Sr with an ap prox i mate 92 ± 5%
over all yield ef fi ciency over 30-40 min utes [32]. The
fil tra tion pro ce dure re ported by Avila-Ro dri guez et al. 
[18] is faster and sim pler, but the sep a ra tion yield in
that case less than 90%.
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Fig ure 5. Ex ci ta tion func tion of (a) natRb(p, xn)85Sr and (b)
85Rb(p, n)85Sr re ac tions by EM PIRE (ver sion 3.1 Rivoli),
AL ICE/ASH and TALYS-1.26 codes, TENDL-2010 da ta -
base, and ex per i men tal data

Fig ure 6. HPGe spec trum of 85Sr af ter radiochemical
sep a ra tion; nother peaks have been de tected in the
g-spec trum

Fig ure 7.  Non-de struc tive g-ray spec trum of pro ton-ir -
ra di ated natSrCO3, taken 18 day af ter the end of bom -
bard ment (EOB)

Fig ure 8. HPGe spec trum of radiochemically sep a rated
radioyttrium radionuclides, taken 19 day af ter the end of 
bom bard ment; no other peaks have been de tected in  the
g-spec trum



Chem i cal and radiochemical
pu rity con trol

The so lu tions from the sep a ra tion of Y from Sr in 
non-ra dio ac tiv ity tests were ana lysed by ICP-AES.
The amount of Sr im pu rity de tected for 2 M H2SO4

was 8.2 ppm. The re sults dem on strate that in creas ing
H2SO4 molarity di min ishes Sr im pu rity. How ever, the
sep a ra tion yield for yt trium en hanced when the acid
molarity in creased and reached a max i mum value of
97% at 2 M acid con cen tra tion [32]. 

Radionuclidic pu rity con trol 

The iden ti fi ca tion and as say of gamma ray-emit -
ting radionuclides was car ried out us ing g-ray spec -
tros copy with a high pu rity ger ma nium (HPGe) de tec -
tor (Can berraTM model GC1020-7500SL). As shown
in fig. 7, there is im pu rity in the 85Sr tracer in the dis -
solved sam ple. Af ter sep a ra tion (fig. 8), the ob tained
radioyttrium pu rity was more than 99%. Yields of
about 1.326 MBq 88Y per mAh were ex per i men tally
ob tained. The the o ret i cal thick tar get for natSrCO3(p,
xn)88Y and 88SrCO3(p, n)88Y re ac tions gives a yield of
2.482 and 3.008 MBq/µAh, re spec tively. An over view 
of some of the meth ods for the pro duc tion of 88Y is
given in tab. 1.

CON CLU SION

Cy clo tron pro duc tion of 88Y at the AMIRS was
per formed via the natSrCO3(p, xn)88Y re ac tion, with 18 
MeV pro tons at a cur rent of 20 µA for 10 hours. The
de po si tion of natSrCO3 on Cu back ing was car ried out
by means of the sed i men ta tion method. Yt trium-88
was sep a rated in a 92 ± 5% radiochemical yield, us ing
the pre cip i ta tion tech nique by pre cip i tat ing natSr as
SrSO4, while radioyttrium passed through the fil ter
pa per. This quick method, last ing less than 1 hour, is
suit able for the pu ri fi ca tion of radioyttrium. Also,

stron tium-85 as a gamma emit ting radiotracer was
pro duced by ir ra di a tion of sedimented natRbCl. 
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Milad ENFERADI, Mahdi SADEGI, Fatemeh BOLURINOVIN

PROIZVODWA  U  AKCELERATORU  I  NUKLEARNA  SVOJSTVA 
RADIOOBELE@IVA^A  ITRIJUMA-88

Itrijum-88 (T1/2 = 106.6 d, Ib+ = 0.2% i IEC = 99.8%) koristi se u me{ovitim standardima za
kalibraciju gama efikasnosti, a tako|e i kao zamena za itrijum-90 u odre|ivawu biodistribucije
itrijumskih farmaceutikala u `ivotiwa. Radioobele`iva~i itrijum-88 i stroncijum-85, gama
emiteri, proizvode se posredstvom nuklearnih reakcija natSrCO3(p, xn) i natRbCl(p, xn) na
akceleratoru AMIRS, sa protonima energija od 18 MeV i 15 MeV, respektivno, pri struji od 20 mA u
toku 10 ~asova. Deponovawe natSrCO3 na bakarnu podlogu izvr{eno je sedimentacionim postupkom.
Itrijum-88 separiran je od stroncijuma kao 92 ± 5% radiohemijski prinos, precipitacijom natSr u
vidu SrSO4. Tako|e, upotrebom programa EM PIRE (verzija 3.1 Rivoli), TALYS-1.26 i baze podataka
TENDL-2010, prou~eni su preseci za nuklearne interakcije izazvane protonima i deuteronima na
natSr i natRb radi proizvodwe itrijuma-88 i stroncijuma-85, respektivno.

Kqu~ne re~i: proizvodwa u akceleratoru, itrijum-88, stroncijum-85, precipitaciona
.........................tehnika, EM PIRE pro gram


