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The ob jec tives of this re search were to de ter mine the lev els of ra dio ac tiv ity in the Teh ran re -
search re ac tor con tain ment and to in ves ti gate the mass-size dis tri bu tion, com po si tion, and
con cen tra tion of radionuclides dur ing op er a tion of the re ac tor.
A cas cade impactor sam pler was used to de ter mine the size-ac tiv ity dis tri bu tions of ra dio ac -
tive aero sols in each of the sam pling sta tions. Lev els of a and b ac tiv i ties were de ter mined
based on a count ing method us ing a liq uid scin til la tion coun ter and smear tests. The to tal av -
er age mass frac tions of fine par ti cles (par ti cle di am e ter dp < 1 mm) in all of the sam pling sta -
tions were ap prox i mately 26.75 %, with the mean and stan dard de vi a tion of 52.15 ± 19.75
mg/m3. The to tal av er age mass frac tions of coarse par ti cles were ap prox i mately 73.2%, with
the mean and stan dard de vi a tion of 71.34 ± 24.57 mg/m3. In ad di tion to nat u ral
radionuclides, ar ti fi cial radionuclides, such as 24Na, 91Sr, 131I, 133I, 103Ru, 82Br, and 140La,
may be re leased into the re ac tor con tain ment struc ture. Max i mum ac tiv ity was as so ci ated
with ac cu mu la tion-mode par ti cles with di am e ters less than 400 nm. The re sults ob tained
from liq uid scin til la tion count ing sug gested  that  the mean spe cific ac tiv ity of al pha par ti cles
in fine and coarse-modes were 89.7 % and 10.26 %, re spec tively. The mean spe cific ac tiv ity of
beta par ti cles in fine and coarse-modes were 81.15 % and 18.51 %, re spec tively. A large frac -
tion of the radionuclides' mass con cen tra tion in the Teh ran re search re ac tor con tain ment was
as so ci ated with coarse-mode par ti cles, in ad di tion, a large frac tion of the ac tiv ity in the aero -
sol par ti cles was as so ci ated with ac cu mu la tion-mode par ti cles.
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IN TRO DUC TION

Re cent de vel op ments in nu clear sci ence and
tech nol ogy have height ened the need to de velop new
nu clear power plants and re search re ac tors for pro duc -
tion of ra dio iso topes and radiopharmaceuticals for the
treat ment of pa tients, and also for elec tric ity pro duc -
tion. There are around 84 re search re ac tors in de vel -
oped coun tries and nearly two-thirds of these are more
than 30 years old [1].

The main con cerns about the con struc tion and
com mis sion ing of new nu clear power plants and re -
search re ac tors are po ten tial health prob lems and the
need for pro tec tion of work ers and the sur round ing
pop u la tion from nu clear re ac tor haz ards, such as the
emis sion of ra dio ac tive sub stances from the re ac tors. In
gen eral, emis sion con trol strat e gies of ra dio ac tive sub -
stances into the en vi ron ment, pro tec tion of work ers and 

re search ers against ra di a tion ex po sure, the es tab lish -
ment of neg a tive pres sure in side re ac tor build ings to
mit i gate the health haz ards of ra dio ac tive emis sions,
and the pro vi sion of a safe work ing en vi ron ment for
em ploy ees, are im por tant com po nents of nu clear re ac -
tor safety pro grams [2]. The In ter na tional Atomic En -
ergy Agency (IAEA) has es tab lished a num ber of stan -
dards and safety re quire ments for as sess ing the safety
con di tions of re search re ac tors. The main vari able that
de ter mines the types of radionuclides and iso topes re -
leased from re search re ac tors is in te grated power level
[3]. Through put lev els of re search re ac tors vary con sid -
er ably from a few watts to over 100 MW, which are
lower than the through put lev els of power re ac tors
(3000 MW). The risk of re search re ac tors harm ing sur -
round ing res i dents is lower than the risk of dam age
from power re ac tors. How ever, it is thought that the
risks of re leas ing ra dio ac tive ma te ri als from re search
re ac tors are higher than from power re ac tors [4]. Some
gas, liq uid, and solid wastes with low to mod er ate ac tiv -
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ity lev els, are emit ted from the sur faces of re ac tor clad -
ding or re ac tor fuel, dur ing nor mal op er a tion of nu clear
re ac tors. The type and quan tity of gen er ated wastes de -
pend on var i ous fac tors, in clud ing; type of re ac tor, de -
sign fea tures, op er a tion con di tions, and in teg rity of the
re ac tor fuel. The main sources of air borne ra dio ac tive
aero sol emis sions are; fis sion prod ucts, non-vol a tile el -
e ments emit ted from the de cay of ra dio ac tive gases and
ad sorp tion of vol a tile radionuclides, pro duced dur ing
the fis sion pro cess onto sus pended aero sols in the air,
es pe cially on ac cu mu la tion-mode aero sols in the size
range of 0.1 to 1 mm [3, 5]. Reineking et al. [6] dem on -
strated that more than 50 % of ac tiv ity dis tri bu tions in
dif fer ent par ti cles are as so ci ated with ac cu mu la -
tion-mode  par ti cles.  The re sults also showed that
10-40 % of this ac tiv ity is re lated to par ti cles in
Aitken-mode and only 10 % of the ac tiv ity is as so ci ated
with par ti cles in coarse-mode [6]. The re sults of some
stud ies have sug gested that more than 80 % of 131I ac -
tiv ity is viewed in fine  aero sol par ti cles (with di am e ter
d = 0.1-1 µm), while less than 20 % of ac tiv ity is re lated
to coarse aero sol par ti cles (d >10 µm) [7]. The be hav ior
of at mo spheric aero sols has ef fects on the be hav ior of
air borne radionuclide par ti cles, which can be ab sorbed
on at mo spheric par ti cles and cre ate radionuclide par ti -
cles. De po si tion of bonded and unbonded ra dio ac tive
par ti cles in the hu man re spi ra tory sys tem is pri mar ily
de pend ent on the par ti cle's size. Since it is dif fi cult to
mea sure the ac tiv ity of ra dio ac tive par ti cles in the hu -
man re spi ra tory tract, ac tiv ity-size dis tri bu tion is the
lead ing pa ram e ter used to es ti mate ra di a tion dose in
cases of in ha la tion ex po sure [8]. Al though sur veys such 
as that, con ducted by Anvari and Safarzadeh [2], have
iden ti fied and as sessed the level of radionuclides re -
leased into the en vi ron ment and eval u ated the to tal ef -
fec tive dose equiv a lent for ac ci den tal re lease from the
Teh ran re search re ac tor (TRR) [2], one ma jor draw back 
in this area is that there has been a lit tle dis cus sion about
the be hav ior of radionuclides in the in ter nal en vi ron -
ment of the re ac tors.

The ob jec tives of this re search were to de ter mine 
the level of ra dio ac tiv ity in the TTR and to in ves ti gate
the radionuclide's size dis tri bu tion, com po si tion, and
con cen tra tion lev els dur ing op er a tion of the re search
re ac tor. This study was de signed to iden tify
radionuclides and to de ter mine the size dis tri bu tion
and ac tiv ity of radionuclides, in the TRR con tain ment,
in ac cor dance with the In ter na tional Or ga ni za tion for
Stan dard iza tion (ISO) 2898 method [9]. 

MA TE RI ALS AND METH ODS

The Teh ran re search re ac tor is a light wa ter open
pool-type re search re ac tor. Iran's 5 MW re search re ac -
tor, Ma te ri als Test ing Re ac tor (MTR) has been op er at -
ing since 1967, and it uses highly en riched ura nium as
a fuel [2]. The sam pling of ra dio ac tive aero sols was

car ried out ac cord ing to pro ce dures of the ISO 2898
stan dard method [9]. The sam pling sta tions were se -
lected on the ba sis of their dis tance from radionuclide
pro duc ing sources and vents pro vid ing fresh air into
the re search re ac tor con tain ment, to en sure the ac cu -
rate as sess ment of the con cen tra tions and ac tiv i ties of
the aero sols. In or der to mea sure the ac tiv i ties of the
ra dio ac tive aero sols, three sam pling sta tions were se -
lected as pi lot sta tions. To iden tify the range of
radionuclides pro duced dur ing the op er a tion of the
TRR, a high-vol ume sam pler equipped with a PVC fil -
ter, us ing an air flow rate of 0.05 m3/min was ap plied,
and a gamma ray spec trom e ter (High-pu rity ger ma -
nium (HPGe) de tec tor) was used to iden tify the
radionuclides. A col lec tion ef fi ciency of 99.99 % for
0.3 mm aero sols was re ported for the PVC fil ter [10].
Fur ther more, an Andersen cas cade impactor with an
ef fec tive cut off di am e ter in the mi cron size range, can
be used to sep a rate par ti cles from the air ac cord ing to
their aero dy namic di am e ters [9, 10]. The cas cade
impactor sam pler (Andersen 1-ACFM aero sol cas -
cade impactor) was used to de ter mine the dis tri bu tion
of ra dio ac tive par ti cles ac cord ing to their size-ac tiv ity, 
in each sam pling sta tion. An eight-stage cas cade
impactor was used to col lect the ra dio ac tive par ti cles
and the ef fec tive cut off di am e ter for stage 1 to 7 of the
impactor and fil ter were 11.7, 4.7, 3.3, 2.1, 1.1, 0.7,
and  0.4  µm.  The last stage of the impactor con sisted
of  a  col li sion  plate  and  a  high   per for mance   fil ter  (E
³ 99.99). Ra dio ac tive par ti cles less than 0.4 µm in di -
am e ter were col lected on glass fi ber fil ters. The cas -
cade impactor flow rate was 28.3 l/min, ac cord ing to
the man u fac turer's rec om mended pro ce dure. In or der
to weigh the aero sol mass, each stage of the impactor
was mea sured be fore and af ter col lect ing aero sols.
Lev els of a and b ac tiv i ties were de ter mined based on
a count ing method us ing a liq uid scin til la tion in stru -
ment and smear tests. The smear fil ter pa per re sults
were counted us ing liq uid scin til la tion count ing, af ter
prep a ra tion in poly eth yl ene vi als. Five mil li li ters of
0.1 M ni tric acid (HNO3) were added to the vi als in or -
der to wash con tam i nants from the smear pa pers. Vi als
were placed for 10 min utes in an ul tra sonic bath, then
the smear pa pers were taken from the vi als and 12 ml
of Hi-Safe 3 scin til la tion fluid were added to the vi als.
Sam ple prep a ra tion and ra dio ac tiv ity mea sure ments
of the fil ters used in the impactor were con ducted in a
sim i lar way with the smear pa pers, but in stead of 0.1 M 
HNO3, hy dro flu oric acid so lu tion was added to the vi -
als to wash the fil ter. 

RE SULTS

Ra dio ac tive aero sol sam ples were col lected con -
tin u ously us ing a high-vol ume sam pler (ap prox i -
mately 100 cu bic me ters). In this study, mea sure ments
of the ra dio ac tive aero sols were per formed at fixed lo -
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ca tions in the TRR con tain ment and dur ing the op er a -
tion time of the re ac tor, thus, the spa tial vari ables had a 
min i mum ef fect. Sam pling sta tions se lec tion cri te ria
were based on the dis tance from the radionuclide pro -
duc ing sources and vents for pro vid ing fresh air into
the re search re ac tor con tain ment, to en sure the ac cu -
rate as sess ment of con cen tra tions and ac tiv i ties of the
aero sols. The re sults ob tained from the sta tis ti cal pa -
ram e ters as so ci ated with the mea sured val ues, dur ing
three sea sons from April to De cem ber 2012, are
shown in tab. 1. Con sid er ing the fact that the mea sure -
ments were per formed dur ing the op er a tion time of the 
re ac tor, in dif fer ent months, the aero sol-size dis tri bu -
tions showed fluc tu a tions across the mea sure ments.
To tal aero sol mass con cen tra tion, tem per a ture, rel a -
tive hu mid ity (RH) and air ve loc ity at each work sta -
tion, are shown in tab. 1. 

Fig ure 1 pres ents the re sults ob tained from aero -
sol mass-size dis tri bu tion mea sure ments in the TRR
con tain ment, at three dif fer ent sam pling sta tions. It is
ap par ent from this fig ure that the ma jor ity of aero sol
mass-size dis tri bu tion mea sure ments were re lated to
coarse-mode par ti cles (dp > 1µm). 

The to tal av er age mass frac tions of fine-mode
par ti cles (dp < 1µm), in all of the sam pling sta tions,
were ap prox i mately 26.75 %, with the mean and stan -
dard de vi a tion of 52.15 ± 19.75 µg/m3. The to tal av er -
age mass frac tion of the coarse-mode par ti cles was ap -
prox i mately 73.2 %, with the mean and stan dard
de vi a tion of 71.34 ± 24.57 µg/m3.

The re sults of gamma-spec trom e try for de ter mi -
na tion of nat u ral and ar ti fi cial radionuclides, in air -
borne par ti cles col lected onto PVC fil ters, dur ing the
op er a tion time of the re ac tor, are pre sented in tab. 2.
Most of the radionuclides showed neg a tive beta de cay. 
Ar ti fi cial radionuclides pro duced dur ing fis sion pro -
cess con sisted of 91Sr, 131I, 133I, and 103Ru. 24Na
radionuclides were neu tron ac ti va tion prod ucts of
23Na. 24Na nuclides are ac ti va tion prod ucts and this is
not re lated to fis sion prod ucts [9-11].

The cur rent study found that the av er age ac tiv ity
me dian aero dy namic di am e ters (AMAD), at the three
sam pling sta tions, were 2.4, 3.1, and 3 µm, with geo -
met ric  stan dard  de vi a tions  (GSD) of  2.30, 2.12, and
2 µm, re spec tively. 

Fig ure 2 shows the mass-size dis tri bu tion and
spe cific ac tiv ity for the al pha and beta par ti cles, ac -
cord ing to di am e ter dis tri bu tion, at the three sam pling
sta tions. The re sults ob tained from liq uid scin til la tion
count ing sug gested that the mean spe cific ac tiv ity of
al pha par ti cles, in fine (dp < 1µm) and coarse-modes
(dp > 1 µm),  at  the  three  sam pling  sta tions,  were
89.7 % and 10.26 %, re spec tively. The mean spe cific
ac tiv ity of the beta par ti cles, in fine (dp < 1µm) and
coarse-modes (dp > 1µm), at the three sam pling sta -
tions, were 81.15 % and 18.51 %, re spec tively. 

As shown in fig. 2, there was no clear re la tion -
ship be tween par ti cle mass con cen tra tion and the spe -
cific ac tiv ity for al pha and beta par ti cles. More over, no 
sig nif i cant dif fer ences were found be tween the ac tiv i -
ties of par ti cles at the three sam pling sta tions.
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Table 1. Aero sol mass con cen tra tions and sam pling con di tions at the three sam pling sta tions

Sam pling sta tion Num ber of
sam ples

Av er age con cen tra tion
[µgm–3] P-value Tem per a ture

[°C]
Rel a tive hu mid ity

[%]
Air ve loc ity

[m min–1]

 1 (the first quar ter of the year) 5 130

0.345

27.22 38 13.25

2 (the sec ond quar ter of the year) 5 110 28.16 39 16.27

 3 (the third quar ter of the year) 5 87 25.55 44.4 13.60

Fig ure 1. Aero sols mass size dis tri bu tion in TRR
con tain ment at three sam pling sta tions
da is the aero dy namic di am e ter, dp – the par ti cle di am e ter,
and M – the par ti cle mass con cen tra tion

Ta ble 2. Re leased radionuclides into TRR con tain ment

Nat u ral radionuclides Type of de cay Half life Ar ti fi cial
radionuclides Type of de cay Half life

40K b– 1.24 year 24Na b– 897 min
226Ra b–/a 1601 years 82Br b– 2116 min
232Th a 1.4×1010 years

91Sr b– 578 min
212Pb b– 638 min 131I b– 11548 min
214Pb b– 26.8 min 133I b– 1248 min
212Bi b–/a 60.55 min 103Ru b– 56500 min
208Tl a 3.07 min 140La b– 2416 min
228Ac b–/a 367 min – – –



DIS CUS SIONS

This study set out to de ter mine the lev els of ra -
dio ac tiv ity in the TRR con tain ment and to in ves ti gate
the radionuclide's size dis tri bu tion, com po si tion and
con cen tra tion, dur ing op er a tion of the re search re ac -
tor. This study en deav ored to iden tify the
radionuclides pro duced and to de ter mine the size dis -
tri bu tion and ac tiv ity of the radionuclides in the TRR
con tain ment.

There was no sig nif i cant dif fer ence be tween
aero sol mass con cen tra tions at the three sam pling sta -
tions in the TRR con tain ment (P-value = 0.345, 95 %
con fi dence in ter val). The re sults ob tained from a co ef fi -
cient of vari a tion (CV) method in di cated that the dis tri -
bu tion of mea sured aero sols in sam pling sta tion 1 (near
the heart of the re ac tor), was more uni form, while the
dis tri bu tion of the mea sured aero sols in sam pling sta -
tions 2 and 3, were less uni form. Par ti cle size dis tri bu -
tions ob served, were in the range of 4.6 to 9.8 mm, fur -

ther more, large frac tions were as so ci ated with
coarse-mode par ti cles. The dis tri bu tion of par ti cle
mass-size de pends on the na ture of the pro duc tion pro -
cess and also on cor re spond ing psy chro met ric con di -
tions [12]. Due to the higher rate of air flow in the TRR
con tain ment (15.23 m/min), the par ti cle size dis tri bu -
tion tended to shift to ward the larger par ti cle sizes.

Anal y sis of fil ter sam ples, us ing gamma spec -
trom e try, showed that nat u ral and ar ti fi cial
radionuclides were re leased into the TRR con tain -
ment. Most of the radionuclides showed neg a tive beta
de cay. There are two forms of io dine, gas phase and
par ti cle phase io dine. The par ti cle forms of io dine
were re leased from the stud ied re search re ac tor. These
131I radionuclides may be re leased into the en vi ron -
ment from nu clear re ac tors dur ing nu clear ac ci dents
[13-15]. It was found that 131I had a rather dif fer ent ac -
tiv ity-size dis tri bu tion from other fis sion prod ucts
such as 103Ru and 137Cs. 131I with di am e ters less than
0.47 showed a higher frac tion on the back-up fil ter of
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Fig ure 2. Mass con cen tra tion (left) and spe cific ac tiv ity (right) for al pha and beta par ti cles at three sam pling sta tions
GSD is the geo met ric stan dard de vi a tion, AMAD – the av er age ac tiv ity me dian aero dy namic di am e ters



the cas cade impactor, whereas, 103Ru and 137Cs
showed a more pro nounced max i mum at 0.93 µm geo -
met ric mean par ti cle di am e ter [7, 9, 13].  

The ac tiv ity and mass con cen tra tions of par ti -
cles, at the three sam pling sta tions, were iden ti fied on
the ba sis of par ti cle sizes, AMAD, and geo met ric stan -
dard de vi a tion. The cur rent study found that the av er -
age AMAD at the three sam pling sta tions were 2.4,
3.1, and 3 µm, re spec tively. This study pro duced re -
sults which cor rob o rate the find ings of a num ber of
pre vi ous stud ies con ducted in this field [16]. 

The dif fer ences in ac tiv ity size dis tri bu tions may
be due to dif fer ences in the ef fec tive cut off di am e ter ob -
tained by col lect ing the par ti cles us ing dif fer ent stages of
the Andersen cas cade impactor [9]. The re sults ob tained
from in ves ti gat ing the spe cific ac tiv ity, at the three sam -
pling sta tions, in di cated that more than 59 % of the beta
par ti cles' ac tiv i ties were re lated to par ti cles with di am e -
ters less than 0.4 µm, 14.3 % of ac tiv i ties of beta par ti cles
were as so ci ated with par ti cles with di am e ters in the
range of 0.4 mm to 0.7 µm and more than 6 % of the beta
par ti cles' ac tiv i ties were re lated to par ti cles  with  di am e -
ters  in  the  range  of  3.3  mm  to  7.4 µm. The cur rent
study found that more than 66 % of the al pha par ti cles'
ac tiv i ties were re lated to par ti cles with di am e ters less
than 0.4 µm, more than 18 % of ac tiv i ties of al pha par ti -
cles were as so ci ated with par ti cles with di am e ters in the
range of 0.4 mm to 0.7 µm and more than 7 % of ac tiv i ties
of al pha par ti cles were re lated to par ti cles with di am e ters
in the range of 3.3 to 7.4 µm. Max i mum ac tiv ity at the
three sam pling sta tions was as so ci ated with ac cu mu la -
tion-mode par ti cles (dp < 1µm) with di am e ters less than
400 nm. Ac tiv ity-size dis tri bu tions in par ti cle-bounded
radionuclides are af fected by sur face dis tri bu tion
[17-19]. Max i mum ac tiv ity was re lated to ac cu mu la -
tion-mode par ti cles, which are im por tant in terms of sur -
face area dis tri bu tion [18]. The re sults sug gested that a
large frac tion of the ac tiv ity in the aero sol par ti cles was
as so ci ated with ac cu mu la tion-mode par ti cles in the
range of 100 nm to 1000 nm and only a small frac tion
was  re lated  to  nu clei  mode  in  the  range  of 10  nm
to100 nm. Wiever's study [20] found that ap prox i mately
74 % of the ab sorp tion ac tiv ity of the par ti cles was as so -
ci ated with ac cu mu la tion-mode par ti cles (0.1 mm-1 µm). 
The ac tiv ity of  coarse and fine-mode par ti cles was 2 %
and 24 %, re spec tively. These find ings were in agree -
ment with pre vi ous find ings, which showed that a large
frac tion of ac tiv ity in the aero sol par ti cles was as so ci ated
with ac cu mu la tion-mode par ti cles (dp < 1µm) [21-23]. 

No sig nif i cant dif fer ences were found be tween
the ac tiv i ties of al pha par ti cles (P-value <0.607) and
beta par ti cles (P-value <0.334), at the three sam pling
sta tions. Al though, a large frac tion of mass con cen tra -
tion, at three sam pling sta tions in the TRR con tain -
ment, was as so ci ated with coarse-mode par ti cles (dp > 
1µm), the spe cific ac tiv ity for al pha and beta par ti cles
was higher in the fine-mode par ti cles (dp < 1µm), than
in the coarse-mode par ti cles. The set tling ve loc ity of
ac cu mu la tion-mode par ti cles is about 10–2 cm/s. Tak -
ing into con sid er ation this set tling ve loc ity, par ti cles

are slowly re moved from the par ti cle-laden air, as
these are sus pended in the air for a rel a tively long time. 
The set tling ve loc ity of coarse-mode par ti cles is about
20 cm/s, which is higher than the set tling ve loc ity of
ac cu mu la tion-mode par ti cles. In re gards to this set -
tling ve loc ity, coarse-mode par ti cles have a short res i -
dence time in the air and radionuclides can not ad here
to coarse-mode par ti cles [24]. Size, dis tri bu tion and
the num ber of par ti cles are also im por tant fac tors in
the ad sorp tion of radionuclides onto aero sol par ti cles.
High sur face to vol ume ra tio, a higher num ber of
fine-mode par ti cles, and more in ter ac tions be tween
fine-mode par ti cles, could be pre dicted to pro duce
greater ac tiv ity in these par ti cles.

CON CLU SION

This study was de signed to de ter mine the lev els
of ra dio ac tiv ity in the TRR con tain ment and to in ves ti -
gate the radionuclide's size dis tri bu tion, com po si tion,
and con cen tra tion lev els dur ing the op er a tion of the re -
search re ac tor. Max i mum ac tiv ity was as so ci ated with
ac cu mu la tion-mode par ti cles with di am e ters less than
400 nm. No sig nif i cant dif fer ences were found be -
tween the ac tiv i ties of al pha par ti cles and beta par ti -
cles at the sam pling sta tions. A large frac tion of the
mass con cen tra tion of radionuclides in the TRR con -
tain ment was as so ci ated with coarse-mode par ti cles
and a sig nif i cant amount of ac tiv ity in aero sol par ti cles 
was as so ci ated with ac cu mu la tion-mode par ti cles.
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KARAKTERIZACIJA  RADIOAKTIVNIH  AEROSOLA  U  ZA[TITNOM
SUDU  TEHERANSKOG  ISTRA@IVA^KOG  REAKTORA

Ciq ovog istra`ivawa je utvr|ivawe nivoa radioaktivnosti u za{titnom sudu
Teheranskog istra`iva~kog reaktora i ispitivawe raspodele masa i dimenzija, sastava i
koncentracije radionuklida tokom rada reaktora. Kori{}en je kaskadni sudara~ za uzorkovawe
kako bi se odredile raspodele dimenzija i aktivnost radioaktivnih aerosola na svim lokacijama
uzorkovawa. Nivoi alfa i beta aktivnosti odre|eni su upotrebom broja~a sa te~nim
scintilatorom i testova sa brisevima. Ukupni prose~ni maseni udeo finih ~estica (dp < 1 mm) na
svim lokacijama uzorkovawa bio je pribli`no 26,75 %, sa sredwom vredno{}u i standardnom
devijacijom 52,15 ± 19,75 µg/m3.  Ukupni  prose~ni  maseni  udeo  grubih  ~estica bio je pribli`no
73,2 %, sa sredwom vredno{}u i standardnom devijacijom 71,34 ± 24,57 µg/m3. Pored prirodnih
radionuklida, unutar za{titnog suda mogu se osloboditi i ve{ta~ki radionuklidi: 24Na, 91Sr, 131I,
133I, 103Ru, 82Br i 140La. Maksimalna aktivnost je pripisana prikupqaju}im ~esticama pre~nika
maweg od 400 nm. Rezultati dobijeni pomo}u broja~a sa te~nim scintilatorom upu}uju da je sredwa
specifi~na aktivnost finih i grubih alfa ~estica 89,7 % i 10,26 %, respektivno, a sredwa
specifi~na aktivnost finih i grubih  beta ~estica 81,15 % i 18,51 %, respektivno. Veliki deo
koncentracije mase radionuklida u za{titnom sudu Teheranskog istra`iva~kog reaktora poti~e
od grubih ~estica, pri ~emu ve}i deo aktivnosti aerosola poti~e od prikupqenih ~estica.

Kqu~ne re~i: radionuklid, raspodela masa i dimenzija, ~estica, aktivnost, istra`iva~ki
.........................reaktor


