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Articolul prezinta rezultatele privind concentratia \
activitatii radionuclizilor gi a indicelui de radioactivitate
pentru diferite refete de mortar uscat.

Determindrile s-au facut pentru 10 retete de mortar
de tencuiala (var-ciment si ciment), la care se utilizeaza
cimentul portland CEM | 42,5R, var calcic hidratat EN 459/1
CL80-S si agregate de rdu din diferite zone ale Judetului
Alba.

Rezultatele obtinute indica influenta locului de
provenientd al agregatului de rdu, observdndu-se diferente

(tre concentratiile radionuclizilor pentru mortarele testatej

This article presents the results related to th}
concentration of radionuclides and radioactivity index in
the case of various mixing formulae of dry mortars.

The determinations have been carried out for 10
mixing formulae of plastering mortar (cement-lime and
cement), where the Portland cement CEM | 42.5R, calcium
hydrated lime EN 459/1 CL80-S and river aggregates
originating from various areas of the Alba county are used.

The results reached indicate the influence of the
origin of the river aggregates, differences between the
concentrations of radionuclides being noticed in the case
of mortars under test. /
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1.Introducere

Radionuclizii determinati din probele de
mortare prin spectrometrie gama sunt radionuclizi
artificiali (**’Cs) si radionuclizi naturali descendenti
ai seriilor radioactive °®U (**°Ra), ?**Th, “K.

Spectrometria gama este o tehnica nucleara
utilizatd n analiza radionuclizilor emitatori de
radiatii gama, prezenti in diferite tipuri de probe (de
exemplu mortar).

Mortarele sunt amestecuri bine omogenizate
de liant, nisip si apa, care in urma procesului de
intarire au o structura asemanatoare cu cea a
gresiilor naturale formate in urma procesului de
cimentare a nisipului. Intdrirea mortarelor se
realizeaza in urma unor procese fizice si chimice, in
functie de natura liantului hidraulic sau nehidraulic.

Deoarece omul isi petrece 75-80% din timp
in spatii inchise este necesar sa se utilizeze
materiale de constructii cat mai sanatoase din toate
punctele de vedere, inclusiv a radioactivitatii [1,2].

Acest  studiu privind radioactivitatea
mortarelor are o deosebitd importantd (mortarul
find un material care vine in contact direct cu
omul), asupra sanatatii, conditiilor de viata si asupra
confortului ocupantilor, avand 1in vedere ca
actualmente mortarele uscate se aplica si in strat
unic, uneori cumuland si functia de materiale de
finisaj.

2. Rezultate experimentale

Pentru a se evalua radioactivitatea mortare-
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1. Introduction

The radionuclides determined in the mortar
samples by gamma-ray spectrometry are artificial
nuclides ("*'Cs) and natural radionuclides
descending from the radioactive series **U (***Ra),
232Th, 40K.

Gamma-ray spectrometry is a nuclear
technique used to analyse the radionuclides
emitting gamma rays and which can be found in
various types of test samples (for example,
mortars).

Mortars are well homogenised mixtures of
binder, sand and water, which, after setting, gain a
structure similar to that of natural sandstone formed
after sand hardening. Mortars harden following
physical and chemical processes, in relation with
the nature of the hydraulic or non-hydraulic binder.

As people spend about 75-80% of time in
closed spaces, it is necessary to use building
materials that are as healthy as possible, with
respect to radioactivity, too [1,2].

The present research on mortar radioactivity
has a special significance (the mortar comes in
direct contact with the humans) and value for the
health, living conditions and comfort of the
dwellers, especially if one considers that today dry
mortars are laid in one layer as they possess the

function of finishing material, sometimes.
2. Experimental research

In order to assess the radioactivity of the
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lor, s-au preparat 10 probe de mortar uscat dupa
retetele din tabelele 1 si 2. Tn primul tabel se
prezinta reteta unui mortar de tencuiala var-ciment,
preparat cu var hidratat, CSIll (M50T), iar in tabelul
2 reteta unui mortar de tencuialda CSIV (M100T)-
ciment.

Tabelul 1
Reteta mortarului CSlI|
The mixing formula for CSlII

Nr. Crt Materiale 3 . .

No. Materials im 1 litru/ 1liter

1 CEM 142,5R 275 kg 0.275 kg

Var hidratat
2 Hydrated lime 110kg 0.110kg
3 Nisip/Sand 1450 kg 1.45 kg

Retetele de mortar de tencuiald (var-ciment
si ciment) s-au preparat cu agregate de rau din
diferite zone ale judetului Alba. Cimentul portland
CEM | 42,5R si varul calcic hidratat EN 459/1 CL80-
S, s-au mentinut pentru toate cele 10 retete.

Reteta mortarulw CSlll s-a preparat cu o
cantitate de 275 kg/m ciment de tipul CEM | 42,5R,
110 kg/m var hidratat si 1450 kg/m agregat de
rau.

Reteta mortarulw CSIV s-a preparat cu o
cantitate de 385 kg/m de ciment de tipul CEM |
42,5R si 1550 kg/m* de nisip.

Pentru reteta mortarului CSIV cantitatile de
ciment si nisip au fost mai mari cu 110 kg/m
respectiv 100 kg'm® fata de reteta mortarului CSlIl,
fn schimb nu s-a mai utilizat varul hidratat care a
fost prezent in reteta mortarului CSIII.

Masuratorile au fost efectuate prin
spectrometrie gamma. Spectrometrul este echipat
cu un detector HpGe tim GMX cu fereastra de
beriliu [3].

Calcularea elementelor radioactive din proba
s-a facut manual utilizadnd urmatoarele formule:

cf —
19 =1 -1, ()

Pentru etalonarea detectorului s-au folosit
etaloanele IAEA-375 si IAEA-312.

Masa probelor este intre (148-188)g,
respectand conditiile determinarilor prin
spectrometrie gama, unde se cere ca masa probei
sa fie intre (30-200)g, pentru probe solide.

Probele au fost inchise etans in dispozitive
de plastic 30 de zile, pentru ca radonul s& ajunga in
echilibru cu radiul. Potasiul (K-40) a fost calculat din
peak-ul 1461keV, Th-232 din media peak-urilor
581, 238, 338 keV, U-238 din peak-ul 93, Cs-137

mortars, 10 samples of dry mortar were prepared
following the mixing formulae found in Tables 1
and 2. Table 1 shows the mixing formula for a
lime-cement plastering mortar, prepared with
hydrated lime, CSIIl (M50T), while Table 2 gives
the mixing formula for a cement plastering mortar
CSIV (M100T).

Tabelul 2
Reteta mortarului CSIV
The mixing formula for CSIV
Nr. Crt. Materiale/Materials | 1m? 1 litru
No. 1 liter
1 CEM 142.5R 385 kg 0.385 kg
2 Nisip/Sand 1550 kg 1.55 kg

The plastering mortar formulae (cement-lime
and cement) were prepared with river aggregates
originating from various areas of the Alba County.
The CEM | 42,5R Portland cement and the EN
459/1 CL80-S calcium hydrated lime were included
in all the ten formulae.

The CSlII mortar formula was prepared with
an amount of 275 kg/m cement CEM | 42. 5R 110
kg/m® calcium hydrated lime and 1450 kg/m® river
aggregates.

The CSVI mortar formula was prepared with
an amount of 385 kg/m cement CEM | 42.5R and
1550 kg/m river aggregates.

For the CSIV mortar formula the amounts of
cement and river aggregates were 110 kg/m3,
respectively 100 kg/m” higher than the CSIIl mortar
formula. However it was not used calcium hydrated
lime which was presented in CSllI mortar formula.

Measurements were performed with gamma
spectrometry. The spectrometer is provided with
HpGe tim GMX detector with a beryllium window [3].

The radioactive elements in the sample were
calculated manually with the following equations:

C, = concentratia probei / sample concentration;

I, = intensitatea probei / sample intensity;

: ls = intensitatea fondului / background intensity;,

I :f =1,-1 P (2) I intensitatea etalonului / standard intensity;

l," = intensitatea probei corectata cu fondul;
sample intensity corrected with background,

I = intensitatea etalonului corectat cu fondul;

I standard intensity corrected with background;
Cp ’;f o (3) m.= masa etalonului / standard mass;
I b m,= masa probei / sample mass;

For the calibration of the detector, it has
used control specimen IAEA-375 and IAEA-312.

The weight of the samples ranges between
148 and 188g, following the requirements for the
gamma spectrometry determinations, where the
weight of a sample has to be between 30 and 200
grams, for solid samples.

The samples were sealed in plastic devices
for 30 days, so that radon and radium become
balanced. Potassium (K-40) was calculated from
the peak 1461keV, Th-232 from the average of




32 L.E. Muntean, D.L. Manea, C. Cosma / The radioactivity levels in various plastering mortars

din linia 661,7, iar Ra-226 din media celor trei linii
ale urmasilor radonului (Pb-214 si Bi-214), adica
liniile 295, 352 si 609 keV. Datele privind calculul
elementelor radioactive s-au obtinut cu ajutorul
Softului MAESTRO-32.

Valorile limita admise prin Anexa la Ordinul
Ministerului Sanatatii nr. 51/12.02.1983, pentru
stabilirea Normelor Republicane de radioprotectie
privind populatia si mediul inconjurator, privind
continutul admis al radionuclizilor pentru mortare
sunt urmatoarele: 610,5 Bg/kg pentru K-40, 7,77
Ba/kg pentru Ra-226 si respectiv 12,21 Bag/kg
pentru Th-232 [4].

Rezultatele privind concentratia activitatii
radionuclizilor K-40, Cs-137, U-238, Ra-226 si Th-
232 sunt prezentate in tabelele 3 si 4.

made with river aggregates from the Alba County

the peaks 581, 238, 338 keV, U-238 from peak
93, Cs-137 from line 661,7, and Ra-226 was
calculated from the average of the three lines of
radon descendents (Pb-214 and Bi-214), that is
lines 295, 352 and 609 keV. The data related to
the calculations regarding radioactive elements
were obtained with the help of the Software
MAESTRO-32.

The limit values admitted according the
Annex to the Ministry of Health Order (OMS) no.
51/12.02.1983, concerning the National Norms of
population and environment radioprotection, the
admitted content of the radionuclides in mortars
are the following: 610.5 Baq/kg for K-40, 7.77
Ba/kg for Ra-226, respectively 12.21 Bq/kg for Th-
232 [4].

Tabelul 3

Rezultatele privind concentratia activitatii radionuclizilor pentru diferite tipuri de mortare de tencuiala CSlI|

Results concerning the activity concentration of radionuclides for different types of CSlll plastering mortars
Nr. crt. Mortar / cod Provenieta Concentratia activitatii radionuclizilor
No. Mortar / code agregatului Radionuclides concentration (Bq/kg)

Aggregate source
K-40 Cs-137 U -238 Ra - 226 Th —232
Csiliin Alba lulia 373.24 - 14.85 20.01 15.88
2 Csillr2 Cetea 312.962 2.112 16.83 17.85 17.76
3 Csill/3 Pianu de Sus 520.511 - 14.786 17.008 18.304
4 CsSlll/4 Rosia Montana 1124.869 - 20.87 21.99 14.725
5 Csilll/s Zlatna 396.852 4.224 22.49 25.01 18.59
Tabelul 4

Rezultatele privind concentratia activitatii radionuclizilor pentru diferite tipuri de mortare de tencuiala CSIV

Results concerning the activity concentration of radionuclides for different types of CSIV plastering mortars
Nr. crt. Mortar / cod Provenieta Concentratia activitatii radionuclizilor
No. Mortar / code agregatului Radionuclides concentration (Bqg/kg)

Aggregate source
K-40 Cs - 137 U -238 Ra - 226 Th - 232

1 CSIV1 Alba lulia 380.04 - 17.55 20.29 12.122
2 CSIv/2 Cetea 332.036 2.112 19.67 20.72 9.93
3 CSIV/3 Pianu de Sus 579.787 - 15.096 15.752 10.879
4 CSIv/4 Rosia Montana 1026.099 - 19.76 21.96 17.213
5 CSIV/5 Zlatna 413.75 2.64 21.964 25.953 6.75

Se constata ca singurul mortar de tencuiala
care depaseste valoarea maxima admisa prin OMS
51/83 privind radionuclidul  K-40 (figura 1) este
CSlll/4, preparat cu nisip provenit din Rosia
Montana. Valoarea de 1124,869 Bq/kg este mult
mai mare fatd de valoarea admisa in Romania de
610,5 Bag/kg .

Toate mortarele testate au valori mai mari ale
concentratiei de radiu fatd de valoarea admisa de
7,77 Bag/kg. Din analiza tabelului 3 se constata ca
valoarea cea mai mare s-a obtinut in cazul
mortarului preparat cu nisip provenit din Zlatna
(25,01 Bg/kg).

Toate mortarele de tencuiald CSlIl analizate
au valori ale radionuclidului Th-232 peste valoarea
maxima admisa de 12,21 Bqg/kg. Mortarul uscat
preparat cu nisip provenit din Zlatha prezinta cea
mai mare valoare (18,595 Bqg/kg).

In cazul radionuclidului Cs-137 se poate
observa din tabelul 3 ca acesta este prezent doar in
doua din probele mortarului CSllIl. Mortarul preparat
cu agregate din Zlatna avand o valoare de doua ori

The results concerning the concentration of
the K-40, Cs-137, U-238, Ra-226 and Th-232
radionuclides are presented in Tables 3 and 4.

It is noticed that the only plastering mortar
that presents a value that exceeds the maximum
admitted value given in OMS 51/83 related to K-
40 radionuclide (Figure 1) is mortar CSlll/4, made
with sand originating from Rosia Montana. The
value of 1124.869 Bqg/kg is much higher that the
maximum admitted value in Romania, i.e. 610.5
Ba/kg.

All the mortars tested present a higher
radium concentration than the admitted value of
7.77 Bag/kg. Table 3 shows that the highest value
was obtained with the mortar made with sand
from Zlatna (25.01 Bg/kg).

All the plastering mortars CSIII put under
test present Th-232 radionuclide as having higher
values than the admitted value of 12.21 Bq/kg.

The dry mortar mixed with Zlatna sand
shows the highest value (18.595Bq/kg). The Cs-
137 radionuclide given in Table 3 shows that it is
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Fig. 1 - Concentratia activitatii radionuclidului K-40 pentru mortarele de tencuiala
The K-40 radionuclide concentration for the plastering mortars samples.

mai mare decéat valoarea obtinuta pentru mortarul
realizat cu agregate din Cetea.

Pentru radionuclidul U-238 cea mai mare
valoare obtinuta este de 22,49 Bq/kg pentru mortarul
CSIII realizat cu agregate din Zlatna, respectiv cea
mai mica valoare 14,786 Bqg/kg Th cazul mortarului
obtinut cu agregate din Pianu de Sus.

in cazul mortarelor de tencuiald CSIV, cea
mai mare valoare a radionuclidului K-40 (figura 1) s-
a obtinut pentru mortarul realizat cu agregate din
Rosia Montana (CSIV/4) adica 1026,099 Bg/kg.
Acesta este singurul mortar care a depasit valoarea
maxima admisa in Roméania de 610,5 Bg/kg.

Pentru toate mortarele CSIV testate s-au
obtinut valori mai mari ale concentratiei de radiu
fatd de valoarea maxima admisa de 7,77 Ba/kg.
Analizand tabelul 4 se evidentiaza valoarea cea mai
mare in cazul mortarului preparat cu nisip provenit
din Zlatna (25.953 Bq/kg).

Singurul mortar de tencuiala CSIV care
depaseste valoarea maxima admisa a
radionuclidului Th-232 (12,21 Bqg/kg) este cel
preparat cu nisip din Rosia Montana, valoarea
obtinuta fiind de 17,213 Ba/kg.

Radionuclidul Cs-137 este prezent doar in
probele de mortar realizate cu agregate din Cetea
si Zlatna, valoarea cea mai mare fiind de 2,64
Bq/kg pentru mortarul din Zlatna.

Se constatad din tabelul 4 ca cea mai mare
valoare pentru radionuclidul U-238 s-a obtinut
pentru mortarul realizat cu agregate din Zlatna.

Pentru a se stabili nivelul de radioactivitate
s-a definit indicele de radioactivitate prin Ordinul
Ministerului Sanatatii nr. 381/2004, prin care
valoarea indicelui de radioactivitate trebuie sa fie
mai mare sau egal cu 0,5.

Se interzice producerea, importul si
furnizarea de materiale pentru constructia de
locuinte si alte cladiri sociale avand in produsul finit

used in only two samples of mortar CSllI, and the
mortar mixed with aggregates from Zlatna has a
double value than the mortar made with
aggregates from Cetea.

For the U-238 radionuclide, the highest
value found was of 22.49 Bqg/kg in the case of
mortar CSlll made with aggregates from Zlatna,
respectively the smallest value of 14.786 Bqg/kg
when the aggregates originated from Pianu de
Sus.

Considering now the plastering mortars
CSIV, the highest K-40 (Figure 1) nuclide value
was for the mortar with aggregates coming from
Rosia Montana (CSIV/4), i.e. 1026.099 Bg/kg.
This is the only mortar to overcome the maximum
admitted value in Romania, which is of 610.5
Ba/kg.

For all the mortars CSIV under test, we
obtained higher radium values as compared to the
maximum admitted value of 7.77 Bq/kg. The
analysis of Table 4 points out that the highest
value belongs to the mortar mixed with sand
extracted from Zlatna (25.953 Bq/kg).

The only plastering mortar CSIV that
exceeds the maximum admitted value for the Th-
232 (12.21 Bg/kg) radionuclide is the one made
with sand from Rosia Montana, whose value is of
17.213 Ba/kg.

The Cs-137 radionuclide is present only in
mortar samples made with aggregates originating
from Cetea and Zlatna, the highest value being of
2.64 Bg/kg in the case of the mortar from Zlatna.
Table 4 indicates that the highest value of U-238
radionuclide was found in the mortar with
aggregates from Zlatna.

In order to establish the radioactivity level, it
was defined the radioactivity index in Annex 1 to
Ministry of Health Order no. 381/2004, according
to which the radioactivity index should be lesser



34 L.E. Muntean, D.L. Manea, C. Cosma / The radioactivity levels in various plastering mortars

concentratii (Bg/ kg) in Ra-226, Th-232 si K-40
pentru care indicele de radioactivitate |, nu
respecta relatia [5,06]:
_ CRa226 , Cth232 , Ck40
’="300 ""200 '3000 =% )
unde:
I= indicele de radioactivitate;
Cra-226= concentratia activitatii de radiu;
Crn232= concentratia activitatii de thoriu;
Ck-40= concentratia activitatii de potasiu.

in tabelul 5 si figura 2 se prezintd valorile
indicilor de radioactivitate pentru mortarele testate.

Se observa ca in cazul probelor 7 si 8
(tabelul 5) preparate cu nisip provenit din Rosia
Montana indicele de radioactivitate este cu 10%,
respectiv 4% mai mare fatd de valoarea maxima
admisa in Romania. Toate celelalte mortare de
tencuiala au valori ale indicelui de radioactivitate
situate sub limita maxima admisa de 0,5.

made with river aggregates from the Alba County

than or equal to 0.5. The same order forbids the
production, import and supply of building materials
for dwellings or other social buildings which, in the
finite product, present concentrations (Bg/kg) of
Ra-226, Th-232 and K-40 not observing the
radioactivity index |, according to the relationship
below [5,6]:

CRa226 . Crh232 . Ck40

= <
=300 *T200 '3000 =%° 4)
Where:

I= radioactivity index;
Cra206= the activity concentration of the radium;
Crh.232= the activity concentration of the thorium;
Ck0= the activity concentration of the potassium.
Table 5 and Figure 2 present the values of
the radioactivity indices obtained for the mortars
under test.
It is noticed that in the case of samples 7
and 8 (Table 6) made with sand coming from
Rosia Montana, the radioactivity index is 10%,

Tabelul 5

Indicele de radioactivitate obtinut pentru mortarele de tencuialé analizate
The radioactivity index obtained for the plastering mortars under test

Nr. crt. Mortar / cod Provenieta agregatului Indice de radioactivitate
No. Mortar / code Aggregate source Radioactivity index
1 CSlliN Alba lulia 0.27
2 CSIV/1 Alba lulia 0.29
3 Cslli/i2 Cetea 0.25
4 CSIV/2 Cetea 0.28
5 CSli/3 Pianu de Sus 0.31
6 CSIV/3 Pianu de Sus 0.32
7 CSlll/4 Rosia Montana 0.55
8 CSIvV/4 Rosia Montana 0.52
9 Cslll/5 Zlatna 0.33
10 CSIV/5 Zlatna 0.34
0.6 0.55
0.52
05
04
- 031 032 03 0%
; 0.28
0.3 0.27 0.25
0.2
0.1
0
CSlii/1. CSIv/1. CSli/2. CSIV/2. CSII/3. CSIV/3. CSlll/4. CSIV/4. CSII/5. CSIV/S.
& Radioactivity index |

Fig. 2 - Indicele de radioactivitate (I) obtinut pentru mortarele testate
The radioactivity index (I) obtained for the mortars under test.
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3. Concluzii si propuneri

Programul experimental realizat pe cele doua
tipuri de mortare de tencuiala (CSIII -M50T si CSIV
- M100T) preparate cu acelasi tip de ciment CEM |
42 5R, dar cu agregate din zone diferite, a condus
la urméatoarele concluzii:

1/ - Indicele de radioactivitate depaseste
valoarea maxima de | = 0,5, impusa in Roméania
prin OMS 381/2004, doar in cazul utilizarii
agregatelor din Rosia Montana pentru ambele tipuri
de mortare de tencuiala, depasind astfel cu 10%,
pentru CSllII si cu 4%, pentru CSIV;

2/ - In ceea ce privesc valorile limitd admise
prin Anexa la Ordinul Ministerului Sanatatii nr.
51/12.02.1983, pentru continutul  radionuclizilor
K-40, Ra-226 si Th-232 din mortare, se constata
urmatoarele:

2.1.- pentru mortarele de tencuiala CSIlI si
CSIV s-au obtinut valorile cele mai mari pentru
radionuclizii Ra-226 si U-238 in cazul utilizarii
nisipului provenit din Zlatna;

2.2 - valoarea admisibila a radionuclizilor
Ra-226 si Th-232 se depaseste pentru toate
mortarele CSIIl testate, iar in cazul K-40 se
depaseste doar pentru mortarul realizat cu nisip
provenit din Rosia Montang;

2.3- pentru mortarele de tencuiala CSIV
radionuclizii K-40 si Th-232 depasesc valoarea
maxima admisa pentru mortarul realizat cu
agregate din Rosia Montana, iar in cazul
radionuclidului Ra-226 toate valorile obtinute sunt
situate peste valoarea maxima admisa in Romania;

2.4- comparédnd cele doua retete de
mortar, la CSIV cantitatea de ciment este mai mare
cu 110 kg/m® si a nisipului cu 100 kg/m®. Pentru
probele de mortar CSIll s-au obtinut valori ale
radionuclizilor K-40, Cs-137, U-238 si Th-232 mai
mari decéat la mortarul CSIV, in schimb la acesta
apar valori mai mari pentru Ra-226;

3/ - In acest moment obiectivul unui alt studiu
se constituie in studierea radioactivitatii diferitelor
materiale de constructii intre care si materialele
componente mortarului (ciment, agregat si var) din
studiul de fatd; se mentioneaza faptul ca s-au
analizat si probe de apa recoltate din cele 5 zone
studiate in acest articol, si s-a concluzionat ca
utilizarea lor la prepararea mortarelor clasice ar
avea o influentd nesemnificativa [7] asupra
radioactivitatii mortarului, fapt pentru care autorii au
considerat s& nu aduca in discutia acestui articol
radioactivitatea acestor ape.

4/ - Valorile din Anexa 1 la OMS Nr. 51/1983
privind concentratile de Ra si Th ar trebui
modificate deoarece in practica aceste valori se
dovedesc a fi depasite ceea ce ar putea duce la
litigii Tntre constructori si beneficiari.

MULTUMIRI

Aceasta lucrare a fost sprijinita prin proiectul
”SIDOC-Studii doctorale in stiinte ingineresti in scopul

respectively 4% higher than the maximum
admitted value in Romania. The rest of mortars
tested have radioactivity indices under the
maximum admitted value of 0.5.

3. Conclusions and proposals

The experimental study performed on the
two types of plastering mortars (CSlII - M50T and
CSIV - M100T) made with the same type of
cement CEM | 42.5R, but including aggregates of
varying origings highlighted the following
conclusions:

1/ - The radioactivity index exceeds the
maximum admitted value in Romania, only when
using aggregates from Rosia Montana in the case
of both pastering mortars, the exceeding values
being of 10% for CSllI and 4% for CSIV;

2/ - As regarding the limit values allowed by
the Annex to the Ministery of Health Order no.
51/12.02.1983 for the content of radionuclides K-
40, Ra-226 and Th-232 in mortar, it is found
these:

2.1. - for the plastering mortars CSlll and
CSIV, the highest values were found for the Ra-
226 and U-238 radionuclides when using sand
from Zlatna;

2.2. - the admitted Ra-226 and Th-232
radionuclides value is exceeded in all mortars
under test, while the value of K-40 exceeds only in
the case of the mortar with sand coming from
Rosa Montang;

2.3. - for the plastering mortars CSIV, the
K-40 and Th-232 radionuclides exceed the
maximum admitted value in the mortar made with
aggregates from Rosia Montana, while Ra-226
values are all beyond the maximum admitted
values in Romania;

24. - if comparing the two mortars
formulae, one can see that in CSIV, the amount of
cement is increased with 110 kg/m® and that of
sand with 100 kg/m?; in the mortar samples CSllI,
the K-40, Cs-137, U-238 and Th-232
radionuclides presented values larger than in the
case of mortar CSIV, which also showed higher
values for Ra-226;

3/ - Now the objective of another survey is
to study the radioactivity of various building
materials including the components of mortar
(cement, aggregate and lime) from this study. It is
noted that it was analyzed the water samples
collected from the five areas studied in this article.
It was concluded that their use in the preparation
of traditional mortars would have a negligible
influence on the radioactivity of mortar, for which
the autors considered not to bring in discussion of
this article the radioactivity of these waters.

4/ - The values presented in Annex 1 to OMS
Nr. 51/1983 regarding the concentrations of Ra
and Th should be modified because, in practice,
these values are today exceeded, and this could
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