yvaa QLA.-M) ¥ o)Lo.Jl': AYf .\.L'> ‘6|w“ u}d 9 r:9l.c d.l;u

Journal of Nuclear Science and Technology
Vol. 94, No. 4, 2021

39551 30 (b iy (RO 3 Sl 50 o0 ulgi sla AL g ol Y guarmo ddgi (w2
MCNPX U g jtwdnsis (595 b 3T dunnslio g ol 5

" Slwg sl S s 91 1585 % iy cpns
Ol = Ols NYPO-ATAZ = iy Ggais )l pl soil (6551 Hlojlu cslainn (928 g pole olKimgsy (slaind Cogu 45 > 0uSingsy
Ol =oles VATAB-FFAY 1 iy Bg0io )55 pley oKl oSy 5ud 0aSitils Y
Sl = G VFIDO-IYYA iy g cslain (538 5 pole oSyl cgliinsd oyl 5 45557, (GouSingsy ¥
*Email: hranjbar@aeoi.org.ir

gy o
QUVIVY sallie 5y 2ol QAUFITE allin il s o b

ouuS>

S99 l.asQ-l uJ..S IS loacz 5550 4o L;IAJII&.J Sy, g yuiled s guiSTgol, OloS 5 lag logol) a5 coudly (pl @y axei b
ol o 30 peed jl linebl jelate 4y aglagisly jo sallBl (i g g9 e (S J S 0 ol g_flml;;.,ol)Li 5SS el
adg byl adllas cpl 5l Ban Laigd (6 mSo3lasl Yh cBo b b g aiied mpo s o5 polie (o Lol cl o5 Ygoro a3l polie
99 ;0,8 (Basos ol Bas 4y obcwws Gl cwl Jlisl glo LallBb ades o) g Bad oole SG L VAA- (v, 9 VAP lojen
56 50 ias b ol Slidss ,eST, o Baa e0g ileans lp MCNPX oS 5 e Jow (Jgl 56 50 o ploil al> 1o
ol plid (22) hoe 3 ilwdnd s .85 ploxl u‘;@:’ S Hg51) o gk o) (Bogin jl eoliiil b (25 2l pso
b anslio ;3 o pallsl olie mizpd gl 9dgs pln Loyl 5 conlio agiSTL g lojen jsb & wilgi oo VAA=(s, 5 VAP, a5
O 5l S BN Wiyl s> calhae giluad glacols b oyo0 slacsls a5 sls lis b slvaidly .ol 3l jlwy Lol S pae
el Slidins (gla 98T, )0 Cgignlpsl, al it sladiz (ow)p lp Srhe § ko308 g, (3lodand by, i o g (.

ot Slidss ST, MWVReMRe iS55 o lageol, (a5l (o jlgauls

Investigation of production of main products and impurities in irradiation
process of natural rhenium in Tehran reactor and comparison with
simulation method by MCNPX

H. Ranjbar*?, Z. Pourhabib?, E. Boustani®
1. Nuclear Fuel Cycle Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 11365-8486, Tehran — Iran
2. Department of Physics, Payame Noor University, P.O. Box: 19395-4697, Tehran-Iran
3. Reactor and Nuclear Safety Research School, Nuclear Science and Technology Research Institute, P.O.Box: 14155-1339, Tehran - Iran

Research Article
Received 14.9.2020, Accepted 18.10.2020

Abstract

Considering the radioactivity of radiopharmaceuticals compounds, there are strict rules and regulations
regarding their quality control aspects. One of the essential parameters in quality control is to determine
the type and amount of radiopharmaceuticals impurities in order to ensure the prescribing of the correct
dose. Impurity values are usually small, but these small amounts are also important and should be
measured with high accuracy. The purpose of this study is to evaluate the simultaneous production of
186Re and %8Re with one target material and to investigate the production of probable impurities. To
achieve the goal of this research, the work was carried out in two phases. In phase 1, a model based on
the MCNPX code is designed to simulate target irradiation. In phase 2, the experimental assessment will
be carried out using natural rhenium irradiation in Tehran research reactor. Both simulation and practical
results showed that '®Re and %8Re can be produced with appropriate and nearly equal activities,
simultaneously. Also, the amount of impurities is negligible compared to the main products. Our findings
indicated that experimental data are in good agreement with simulation data (bias error less than 5%) and
as a result, the simulation method is the powerful and useful technique to investigate different aspects of
radioisotope production in reactor.

Keywords: Impurity, Radiopharmaceutical, *°Re/!#8Re cocktail, Tehran research reactor
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