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Si mul ta neous in door mea sure ments of ra don, thoron and equi lib rium equiv a lent con cen tra -
tions,  by  three  dif fer ent  con tin u ous  ra don  mon i tors  in  real  am bi ent  con di tions,  were 
per formed  and  com pared  dur ing  two  weeks  pe riod.  Ra don  con cen tra tions  var ied  from
153 Bqm–3   to  870  Bqm–3  with  vari a tions  of  thoron  con cen tra tions  in  the  range
(2.17-219) Bqm–3. Ob tained arith me tic means of equi lib rium equiv a lent ra don and thoron
con cen tra tions were (130 ± 50) Bqm–3 and (23 ± 18) Bqm–3, re spec tively. The inter-com par i -
son of ac tive ra don de vices was fo cused on con sis tency of re sults be tween them selves and the
in flu ence of en vi ron men tal con di tions on the be hav ior of each de tec tor sys tem. The ob tained
sta tis ti cally sig nif i cant cor re la tion be tween the re sults of used mon i tors, val i dates them for
ap pli ca tion in ra don di ag nos tic mea sure ments as the first step in ra don remediation and dose
as sess ment.

Key words: ra don, thoron, equi lib rium equiv a lent ra don con cen tra tion, equi lib rium equiv a lent
thoron con cen tra tion

IN TRO DUC TION

Ex po sure to ra don, thoron and their prog e nies
gives im por tant amount of dose from ion iz ing ra di a tion
in in door en vi ron ment [1]. More de tailed ex plo ra tion is
es pe cially im por tant in dwell ings, where pre vi ously in -
creased ra don con cen tra tion has been de tected. It is well 
known that higher con cen tra tions of ra don or thoron
lead to the in crease of their prog e nies in air. Due to dif -
fer ent half-lives of ra don and thoron, 3.82 days and 55.6 
sec onds, re spec tively, their dis tri bu tions in in door air
are dif fer ent. It is con sid ered that the dis tri bu tion of in -
door ra don is ho mo ge neous, but thoron con cen tra tion
ex po nen tially de creases from its sources in the room
(walls, floor etc.) [2, 3], even for the high rate of
air-flow in side the room [4]. How ever, ra don and
thoron prog e nies have sim i lar be hav ior in in door air
due to the rel a tively long half-lives.

Ac cord ing to EU di rec tive, which im ple ments
ba sic safety stan dards for pro tec tion against the dan -
gers aris ing from ex po sure to ion iz ing ra di a tion [5], all 

mem ber states (in clud ing can di date coun tries) shall
es tab lish the ref er ence level for ra don in dwell ings and 
workplaces not to ex ceed 300 Bqm–3 and the na tional
ac tion plan for con trol ling pub lic ex po sure due to ra -
don in doors. There fore, short-term in door ra don
screen ing mea sure ment by con tin u ous mon i tors, fol -
lowed by long-term mea sure ment, is needed in dwell -
ings where ra don gas con cen tra tions are near or above
ref er ence level [6]. For remediation of such res i den tial 
ar eas and workplaces, it is nec es sary to use some ac -
tive tech nique for find ing ra don and thoron paths of
en try. More over, the use of pas sive de tec tors is as so ci -
ated with a large un cer tainty due to in ad e quate han -
dling and place ment of de tec tors.

This work is a re sult of com pre hen sive study in
one fam ily house, where con cen tra tion of ra don ex -
ceeded the level of 400 Bqm–3, which rep re sents the
ac tion level for av er age an nual ra don con cen tra tion in
in door air of ex ist ing dwell ings, ac cord ing to cur rently 
valid Na tional Rulebook (Of fi cial Ga zette RS 86/11
and Of fi cial Ga zette RS 50/18). Pre vi ous mea sure -
ments were per formed sev eral times by pas sive de tec -
tors, such as CR-39 and char coal can is ters [7, 8]. Pres -
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ent sur vey mea sure ments were taken dur ing two
weeks in No vem ber 2018. Such a de tailed anal y sis of
the in di vid ual case emerged as a need for a better un -
der stand ing of the be hav ior of ra don, thoron and their
prog e nies, over a lon ger pe riod of time, un der con -
trolled con di tions in one room. 

Di rect mea sure ment and con tin u ous mon i tor ing
of in door ra don and thoron prog eny con cen tra tions are 
very im por tant in or der to es ti mate their con tri bu tion
to dose and to the pre cise de ter mi na tion of the equi lib -
rium fac tors. Ra don equi lib rium fac tor FRn is de fined
as the ra tio of the equi lib rium equiv a lent ra don con -
cen tra tion EERC and ac tual ra don con cen tra tion CRn

[9]
F

EERC

C
Rn

Rn

= (1)

The same re la tion stands for thoron, Tn, equi lib -
rium fac tor FTn, given by the ra tio of the equi lib rium
equiv a lent thoron con cen tra tion EETC and ac tual
thoron con cen tra tion CTn

F
EETC

C
Tn

Tn

= (2)

MA TE RI ALS AND METH ODS

Si mul ta neous mea sure ments of ra don, thoron,
EERC and EETC, in real in door en vi ron ment, were
con ducted con tin u ously dur ing No vem ber 2018, in a
closed room with poor ven ti la tion (<0.5 h–1). The
room was se lected based on pre vi ous ra don mea sure -
ments and the de tected, el e vated ra don level. The
room, of ap prox i mately 75 m3 vol ume, is a part of an
old house built in the 1930s, con structed by adobe and
bricks, with wooden floor and win dows and with out
any con crete slab be low the wooden floor. It was in ter -
est ing to in ves ti gate EERC and the pres ence of thoron
and EETC in in door air. The mea sure ment of thoron
con cen tra tion is not as un am big u ous as the mea sure -
ment of the ra don con cen tra tion and is highly de pend -
ent on the po si tion of the in stru ment on which it is lo -
cated in the room dur ing the mea sure ment [10]. Also,
in door thoron con cen tra tion is highly in flu enced by
build ing ma te rial, used for the con struc tion and cov er -
ing, on the con trary to ra don, where build ing ma te rial
is a less dom i nant fac tor [11]. There fore, si mul ta neous 
mea sure ments of thoron gas, by RAD7 and
RTM1688-2 ac tive mon i tors, have been car ried out at
sev eral po si tions in the room. For this study, three dif -
fer ent ra don/thoron mon i tors were used: AlphaGuard
PQ2000 PRO, RPM2200 with RTM1688-2 (Sarad
GmbH) and RAD7 (DURRIDGE Com pany). All ac -
tive de tec tors have in te grated sen sors ded i cated for
tem per a ture, rel a tive hu mid ity and at mo spheric pres -
sure mea sure ments. AlphaGuard prin ci ple of de tec -
tion is based on a pulse ion iza tion cham ber with an ac -
tive vol ume of 0.56 dm3. The unit AlphaPM was
con nected as front-end to AlphaGuard for si mul ta -

neous mon i tor ing of ra don and its de cay prod ucts.
RTM1688-2 mon i tor is an al pha spec trom e ter with
semi con duc tor de tec tor in sen si tive to am bi ent hu mid -
ity. EERC and EETC were de ter mined with RPM2200 
by de tec tion of the al pha ac tiv ity col lected on a mem -
brane fil ter (1 mm pore size), with con stant air-flow.
Dif fer en ti ate mode is used for hourly de ter mi na tion of
EETC, be cause of the long half-lives of thoron prog e -
nies un til the 212Po, the point in the de cay chain at
which such al pha-spec trom e try mea sure ments are
pos si ble. RAD7 is a com monly used, semi-con duc tor
al pha-spec trom e ter, suit able to dis tin guish ra don and
thoron. Pre cise mea sure ment is pro vided by con stant
fresh air sup ply into an ac tive cham ber, af ter re mov ing 
the mois ture by a dry ing unit con nected to the de vice
in let. 

AlphaGuard and RAD7 in stru ments were cal i -
brated at the ac cred ited trial metrological Lab.
SUJCHBO Kamenna, Czech Re pub lic, in 2015 and
SARAD in stru ments were cal i brated by the man u fac -
turer in 2018. All in stru ments par tic i pated with sat is -
fac tory re sults in the 2018 NRPI Inter-com par i sons of
Ra don gas Con tin u ous Mon i tors and 2015 NRPI
Intercomparisons of Ra don gas Mea sure ment In stru -
ments at SURO v.v.i. In sti tute, Prague, Czech Re pub -
lic within the IAEA Tech ni cal Co op er a tion Pro jects
RER/9/153 and RER 9127.

RE SULTS AND DIS CUS SIONS

De scrip tive sta tis tics of con tin u ous mea sure -
ments of: ra don con cen tra tions CRn, thoron con cen tra -
tions CTn, equi lib rium equiv a lent con cen tra tions for
ra don EERC and thoron EETC, re spec tively and equi -
lib rium fac tors for ra don FRn and thoron FTn, re spec -
tively, are given in tab. 1. All data were col lected on an
hourly ba sis and for sta tis ti cal eval u a tions the first
three re cords have not been taken into ac count.

Ex ceeded the o ret i cal value of 1 for thoron equi -
lib rium fac tor (tab. 1) is prob a bly due to the fact that in
cer tain mea sure ments, thoron con cen tra tion was mea -
sured in the cen tral po si tion of the room, at a height of
1 m from the floor, which will lead to a small thoron
con cen tra tion, due to its short half-life and there fore,
to a large mea sure ment un cer tainty. Con se quently, this 
will in tro duce a large un cer tainty in the as sess ment of
the equi lib rium fac tor as well, and di rectly af fect the
arith me tic mean of thoron equi lib rium fac tor, which
ex ceeds even the ra don equi lib rium fac tor in this
study. In or der to avoid that and ob tain more re al is tic
thoron con cen tra tions, mea sure ment should be car ried 
out in close prox im ity to the pos si ble source of in door
thoron (walls, floor or cracks).

Com par i son of in door ra don con cen tra tions
con tin u ously mon i tored by AlphaGuard, RTM1688-2
and RAD7 are shown in fig. 1. El e vated arith me tic
mean of ra don con cen tra tion, ob tained by RAD7 in -
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stru ment, could be ex plained by the fact that RAD7
was op er a tional only for the first 170 hours from the
be gin ning of a mea sure ment, when the in door ra don
con cen tra tions were higher, fig. 1. Am bi ent con di tions 
such as: pres sure, rel a tive hu mid ity and tem per a ture in 
the in ves ti gated room, are shown in fig. 2. From the
graphics, it can be con cluded that dur ing the test pe -
riod there were no ma jor de vi a tions in tem per a ture and 
rel a tive hu mid ity of in door air, sig nif i cant de vi a tions
were reg is tered only for air pres sure. Air pres sure
ranged from 100.017 kPa to 102.159 kPa, fig. 2. Re -
cent pub li ca tions show close re la tion ship be tween ra -

don con cen tra tions and in door va por pres sure vari a -
tions [12]. 

A Pearson's cor re la tion was run to es ti mate the re -
la tion ships be tween in door ra don con cen tra tion and
three in de pend ent vari ables (i. e., tem per a ture, pres -
sure, and hu mid ity). Pre lim i nary anal y ses show that the
re la tion ship is lin ear with all vari ables nor mally dis trib -
uted, as as sessed by Shapiro-Wilk's test (p > 0.05), and
there were no out li ers. Mod er ate pos i tive, but sta tis ti -
cally sig nif i cant cor re la tions are found be tween: ra don
con cen tra tion and tem per a ture, r = 0.532, p < 0.0005;
ra don con cen tra tion and pres sure, r = 0.304, p < 0.0005, 
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Ta ble 1. De scrip tive sta tis tics (min i mum and max i mum value and arith me tic mean (AM) with stan dard de vi a tion) of CRn,
CTn, EERC, EETC, FRn, and FTn for the used ac tive mon i tors

Mon i tor CRn [Bqm–3] CTn [Bqm–3] EERC [Bqm–3] EETC [Bqm–3] FRn FTn

AlphaGuard PQ2000
PRO with AlphaPM

Min 167 – 26 – 0.07 –

Max 766 – 266 – 0.41 –

AM 473 ± 136 – 130 ± 50 – 0.28 ± 0.05 –

RTM 1688-2 with
RPM2200

Min 153 18 22 3.3 0.07 0.046

Max 844 219 323 94.2 0.60 1.04

AM 430 ± 153 64 ± 35 125 ± 64 23 ± 18 0.24 ± 0.09 0.32 ± 0.26

RAD7

Min 171 2.17 – – – –

Max 870 178 – – – –

AM 549 ± 163 39 ± 40 – – – –

Fig ure 1. Time vari a tion of CRn

con tin u ously mon i tored by three
ac tive de tec tors

Fig ure 2. Time vari a tion of pres sure, rel a tive hu mid ity, and air tem per a ture dur ing the mea sure ment



and  ra don  con cen tra tion  and   hu mid ity,  r  =  0.497, p <
<.0.0005. To pre dict the value of in door ra don from
tem per a ture, pres sure and hu mid ity, a mul ti ple re gres -
sion was run. There was lin ear ity, as as sessed by par tial
re gres sion plots and a plot of stan dard ized re sid u als,
against pre dicted val ues. There was no ev i dence of
multi-collinearity, as as sessed by tol er ance val ues
greater than 0.1. The as sump tion of nor mal ity was met,
as as sessed by a Q-Q Plot. The mul ti ple re gres sion
model sta tis ti cally sig nif i cantly pre dicted ra don con -
cen tra tion, F(3.329) = 46.275, p < 0.0005, ex plained 30
% of the vari abil ity of ra don con cen tra tion. All three
vari ables added sta tis ti cally sig nif i cantly to the pre dic -
tion, p < 0.05. Re gres sion co ef fi cients and stan dard er -
rors can be found in tab. 2.

Since there were no re peated mea sure ments in
the com par i son, the re sults can be com pared graph i -
cally us ing a mod i fied Youden's plot, figs. 3-5, that
eas ily iden ti fies the sys tem atic and ran dom er rors of
par tic u lar in stru ments [13]. The in ner square of the
plot rep re sents ±2s and the outer square rep re sents
±3s. All the mea sured val ues fall within the outer rect -
an gle and are thus con sid ered ac cept able. Points that
lie near the 45° ref er ence line, but out side 2  square, in -
di cate a sys tem atic er ror, prob a bly caused by dif fer ent
sen si tiv ity of in stru ments on the change of en vi ron -
men tal con di tions. As it can be no ticed, there are no
ran dom er rors (points that lie far from the 45 ° ref er -
ence line).

The RAD7 and RTM1688-2 de vices have the
abil ity to mea sure in door thoron con cen tra tion, CTn, as 
well as ra don con cen tra tion, fig. 6. Dis crep ancy of
thoron con cen tra tions, in these mea sure ments, is a
con se quence of seven dif fer ent ex per i men tal set-ups
of ac tive mon i tors, at five po si tions in the ex am ined
room, dur ing the mea sure ment: 
– from 0 h to 48 h: only RAD7 was op er a tional one

me ter above the floor and 30 cm close to the wall 1
– po si tion 1.

– from 50 h to 97 h: two de vices op er ated si mul ta -
neously (RAD7 at the same po si tion – 1 and
RTM1688-2 at the cen tral po si tion in the room,
one me ter above the floor – po si tion 2), 

– from 98 h to 121 h: only RTM1688-2  was op er a -
tional but on the floor with min i mal pos si ble dis -
tance from the wall 1 (about 15 cm), 1 m from the
cor ner of the room – po si tion 3, 

– from 122 h to 170 h: RAD7 and RTM1688-2 op er -
ated side-by-side on the floor with min i mal pos si -
ble dis tance from the wall 1 de pend ing on in stru -
ment in let set-up (5 cm for RAD7 and 15 cm for
RTM1688-2), 1 m from the cor ner of the room –
po si tion 3, 

– from 171 h to 218 h: RAD7 and RTM1688-2 op er -
ated side-by-side on the floor close to the wall 2,
1.5 m from the cor ner of the room – po si tion 4,

– from 219 h to 260 h: only RTM1688-2 was op er a -
tional at the cen tral po si tion in the room, 1 m
above the floor – po si tion 2, and 
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Ta ble 2. Sum mary of mul ti ple re gres sion anal y sis,
p < 0.05

Model
Un stan dard ized co ef fi cients Stan dard ized

co ef fi cients

B Std.Er ror Beta

1           
(Con stant) –3208.288 1355.893

Tem per a ture 28.216 7.363 0.347

Pres sure 2.201 1.279 0.089

Hu mid ity 16.033 8.150 0.171

Fig ure 3. Youden's plot of RTM1688-2 and AlphaGuard
ra don con cen tra tions

Fig ure 4. Youden's plot of RAD7 and AlphaGuard ra don
con cen tra tions

Fig ure 5. Youden's plot of RPM2200 and AlphaGuard
EERC con cen tra tions



– from 275 h to 340 h: RAD7 and RTM1688-2 op er -
ated side-by-side at about 1.2 m above the floor,
close to the wall 2, 1.5 m from the cor ner of the
room – po si tion 5 (fig. 6).

Due to the fast in crease in Tn con cen tra tions
when the in stru ments were po si tioned on the floor (es -
pe cially close to the wall 2), we con cluded that the
dom i nant source of thoron in the room is soil be neath
the wooden floor. Large dis crep an cies be tween RAD7
and RTM 1688-2 re sults could be ex plained by dif fer -
ent dis tances from the floor of fixed in lets as thoron
sam pling points (for RAD7, in let is about 5 cm above
the floor and for RTM 1688-2 in stru ment, in let tube is
about 30 cm above the floor). Ac cord ing to some au -
thors [14, 15] if the de tec tor sys tem is placed closer
than 10 cm to the wall, mea sured Tn con cen tra tion
mainly rep re sents ex ha la tion from the wall. Mea sured
thoron con cen tra tions are in good agree ment with the
re sults of the first in door thoron sur vey in our re gion,
which was car ried out us ing UFO and RADUET de -
tec tors in houses of Kosovo and Metohija, Ser bia, in
three se ries be tween 2003 and 2011, with wall dis -
tance from 10-30 cm [16]. 

Com par a tive mea sure ments of EERC were done
by AlphaGuard and RPM2200, and the re sults are
shown in fig. 7. Lin ear co ef fi cient of cor re la tion be -
tween EERC, mea sured by AlphaGuard, and
RPM2200 has the value of 0.9898, fig. 7, which shows
a good agree ment of the re sults ob tained by two de -
vices. Along with mea sur ing of EERC, the de vice
RPM2200 mea sured EETC, and the ob tained mea sure -
ment val ues are shown in fig. 8. Ex am in ing the graphics 
it can be con cluded that EETC has the same trend as the

EERC. How ever, from the graph 8, it can be no ticed that 
there are some pe ri od i cal vari a tions of EETC re sults on
ev ery 5-6 hours. We as sume that the cause of these vari -
a tions is hourly-used dif fer en ti ate mode for de ter mi na -
tion of EETC. This can be cor rected by se lect ing a time
in ter val of ap prox i mately 5 hours. This pe riod is nec es -
sary to reach the sat u ra tion of 212Po, thoron prog eny that 
is al pha emit ter, used for EETC de ter mi na tion. The ob -
tained ra tio of EETC to EERC with an arith me tic mean
of 0.215 is in good line with a world wide range of
0.01-0.5 [1].

Fig ures 9 and 10 show the com par i sons of ra don
gas con cen tra tions and EERC, mon i tored by
AlphaGuard and by SARAD in stru ments (RTM1688-2
and RPM2200), re spec tively. It can be no ticed that both
con cen tra tions ex hibit the same trend of in crease and
de crease over time, for both in stru ment set-ups. 

Good cor re la tions be tween ra don con cen tra -
tions and EERC are a con se quence of the sta ble in door
ra don equi lib rium. The ob tained sim i lar av er age val -
ues, for  FRn of (0.28 ± 0.05) for AlphaGuard and
(0.24 ± 0.09) for SARAD in stru ments, are in good
agree ment with UNSCEAR value of 0.4 [1]. Since the
ex am ined house is lo cated in a non-ur ban dis trict, even 
better agree ment is achieved with typ i cal pub lished
val ues for houses in Eu rope (0.40 for towns and 0.32
for vil lages) [10].

A mul ti ple Pearson's cor re la tion was run to es ti -
mate the re la tion ships be tween in door ra don CRn, in -
door thoron CTn and their prog e nies, EERC and EETC, 
for AlphaGuard and SARAD's in stru ments, tab. 3. All
cor re la tions are sta tis ti cally sig nif i cant, but, there is a
weak cor re la tion be tween in door thoron and EETC.
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Fig ure 6. Com par i son of
in door thoron con cen tra tions
mea sured by RAD7 and
RTM1688-2 ac tive mon i tors

Fig ure 7. (a) Time vari a tion of EERC con tin u ously mon i tored by AlphaGuard and RPM2200 and (b) lin ear cor re la tion of
the ob tained re sults



This con firms pre vi ously in tro duced as ser tion that
thoron de ter mi na tion is strongly af fected by the po si -
tion of the mon i tor in the room, which is not the case
for mea sure ment of ho mo ge neously dis trib uted
thoron prog e nies. Oth er wise, cor re la tion co ef fi cients,
for the data ob tained in cases when mon i tors were op -
er ated side by side (EERC and ra don con cen tra tion for 
AlphaGuard and EERC and ra don con cen tra tion for
SARAD in stru ments – see tab. 3), are close to 1.

CON CLU SIONS

In door ra don, thoron, EERC, and EETC vari a -
tion in a sin gle room, in the same pe riod (No vem ber

2018), was in ves ti gated for two weeks. Long term
mea sure ment, with pas sive de tec tors, is ap pro pri ate
for gen eral as sess ment, but, more de tailed re search
must be per formed in the case of el e vated ra don lev els. 
The pres ent study proved that with ac tive ra -
don/thoron de tec tors, it is pos si ble to mon i tor daily
and weekly vari a tions of ra don and thoron con cen tra -
tions and to search ra don and thoron equi lib rium,
based on the be hav ior of their prog e nies. 

On the con trary to pas sive de tec tors, ap pli ca tion
of ac tive mon i tors al lows mea sure ment of thoron con -
cen tra tions in more than one po si tion in the room and
there fore, en ables find ing of thoron po ten tial sources.
Once the sources of thoron in the room are iden ti fied,
spe cial at ten tion should be paid to the dis tance of in -
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Fig ure 8. Time vari a tion of EETC
mea sured by RPM2200 ac tive
mon i tor

Fig ure 9. (a) Time vari a tion of ra don gas con cen tra tion and EERC mon i tored by AlphaGuard in stru ment and (b) lin ear
cor re la tion of the ob tained re sults

Fig ure 10. (a) Time vari a tion of ra don gas con cen tra tion and EERC mon i tored by SARAD in stru ments
(RTM1688-2 and RPM2200) and (b) lin ear cor re la tion of the ob tained re sults



stru ment in let from the walls or the floor, which should 
be set to ap prox i mately 10 cm.

Good agree ment of cor re la tions given in tab. 3,
for two dif fer ent ac tive mon i tors, is an other con fir ma -
tion of their re li abil ity, and suit abil ity for in ves ti ga tion
of ra don and thoron equi lib rium in in door air. 

De spite the nu mer ous prob lems and lim i ta tions
that are as so ci ated with thoron and their prog eny be -
hav ior, this study shows that ac tive mea sure ments of
thoron are im por tant, but still dif fi cult for com pre hen -
sion, and need fur ther in ves ti ga tions. It would be con -
ve nient for na tional leg is la tors to con sider the con tin u -
ous mea sure ments as oblig a tory be fore and af ter
remediation, which should be pro posed in the fu ture
na tional ac tion plan.
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Ta ble 3. Pearson cor re la tions for stud ied vari ables – AlphaGuard in stru ment and SARAD in stru ments (RTM1688-2 and
RPM2200)

CRn

(AlphaGuard)
CRn

(RTM1688-2)
EERC

(AlphaGuard) EERC (RPM2200) EETC (RPM2200) CTn (RTM1688-2)

CRn (AlphaGuard) 1

CRn (RTM1688-2) 0.960** 1

EERC
(AlphaGuard) 0.896** 0.874** 1

EERC (RPM2200) 0.864** 0.850** 0.874** 1

EETC (RPM2200) 0.406** 0.411** 0.355** 0.402** 1

CTn (RTM1688-2) 0.386** 0.421** 0.264** 0.435** 0.124* 1

**cor re la tion is sig nif i cant at the 0.01 level (2-tailed), * cor re la tion is sig nif i cant at the 0.05 level (2-tailed)
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Robert Z. LAKATO[, Sofija M. FORKAPI], Vawa RADOLI], Igor T. ^ELIKOVI],
Selena D. SAMARXI], Du{an S. MR\A, Kristina I. BIKIT-[REDER

SIMULTANA  ISPITIVAWA  RADONA,  TORONA  I  RAVNOTE@NIH 
EKVIVALENTNIH  KONCENTRACIJA  WIHOVIH  POTOMAKA  U

PORODI^NOJ  KU]I ‡ STUDIJA JEDNOG  SLU^AJA

Simultana ispitivawa radona, torona i ravnote`nih ekvivalentnih koncentracija
wihovih potomaka kori{}ewem tri razli~ita aktivna radonska monitora sprovedena su i
upore|ena u realnim ambijentalnim uslovima, u vremenskom periodu od dve nedeqe. Koncentracije 
radona su varirale od 153 Bqm–3 do 870 Bqm–3, sa varijacijom koncentracija torona u opsegu
(2.17-219) Bqm–3. Dobijene su aritmeti~ke sredine ravnote`nih ekvivalentnih koncentracija
radona i torona od (130 ± 50) Bqm–3 i (23 ± 18) Bqm–3, respektivno. Interkomparacija aktivnih
ure|aja za merewe radona i torona je bila fokusirana na konzistentnost me|usobno dobijenih
rezultat, kao i na uticaj spoqa{wih uslova na pona{awe svakog detektorskog sistema. Dobijena
statisti~ki zna~ajna korelacija me|u rezultatima kori{}enih aktivnih monitora potvr|uje
wihovu primenu za detekciju radona u toku remedijacije objekata sa povi{enom koncentracijom
radona i u prora~unu primqene doze.

Kqu~ne re~i: ra don, toron, ravnote`na ekvivalentna koncentracija radona, ravnote`na
.........................ekvivalentna koncentracija torona


