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Radon testing by using open-faced charcoal canisters is a cheap and fast screening method.
Many laboratories perform the sampling and measurements according to the United States
Environmental Protection Agency method - EPA 520. According to this method, no correc-
tions for temperature are applied and corrections for humidity are based on canister mass

ain.
%‘he EPA method is practiced in the Vinca Institute of Nuclear Sciences with recycled canis-
ters. In the course of measurements, it was established that the mass gain of the recycled canis-
ters differs from mass gain measured by Environmental Protection Agency in an active atmo-
sphere. In order to quantify and correct these discrepancies, in the lanratory, canisters were
exposed for periods of 3 and 4 days between February 2015 and December 2015. Tempera-
ture and humidity were monitored continuously and mass gain measured. No significant cor-
relation between mass gain and temperature was found. Based on Environmental Protection
Agency calibration data, functional dependence of mass gain on humidity was determined,
yielding Environmental Protection Agency mass gain curves. The results of mass gain mea-
surements of recycled canisters were plotted a%ainst these curves and a discrepancy con-
firmed. After correcting the independent variable in the curve equation and calculating the
corrected mass gain for recycled canisters, the agreement between measured mass gain and

Environmental Protection Agency mass gain curves was attained.

Key words: radon, charcoal canister, mass gain, humidity, calibration factor

INTRODUCTION

Radon testing by open-faced charcoal canisters
has been practiced for several decades, but the basic
ideas were introduced as early as 1906 by Ernest
Rutherford and applied by Arthur Eve in 1907 [1].To-
day, many laboratories (including 3 from Serbia) per-
form measurements according to the Environmental
Protection Agency (EPA) 520 method (in the follow-
ing text: EPA method or Method) using open-faced
canisters [2]. The method was established in 1980s,
based mostly on the work of George [3], as well as
contributions from other authors [4-6]. The advan-
tages of the method involving passive charcoal canis-
ters are several: it does not require a power source or
trained staff at the measurement site, it is cheap and
simple, its exposure times are 2 to 6 days, and it is fast
compared to other passive methods [3]. On the other
hand, the relative humidity (RH) in air, temperature
and other factors can have a significant influence on
the efficiency of radon collection of charcoal canisters
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and itis often not possible to estimate the influence and
apply necessary corrections. Additionally, radon con-
centrations on the measurement site can vary by a fac-
tor of 10 or more, in which case the activated charcoal
canisters do not have integrating properties, especially
for longer sampling times [7, 8]. Because of the men-
tioned disadvantages, the EPA method has a large un-
certainty which is not always easy to estimate and is,
therefore, mainly used as a screening method.

The EPA method is used to measure 222Rn, but
not other radon isotopes. This isotope with its
short-lived progeny is a significant health hazard. It is
naturally occurring and a member of the uranium se-
ries (a 2*°Rn daughter). Typically, indoor concentra-
tions are much larger than outdoor concentrations and
indoor radon originates from soil, water and building
materials [9].

In the case of commercially available canisters,
calibration curves are often provided with the canis-
ters. However, manufacturers often provide EPA cali-
bration curves, more specifically, curves from the EPA
addendum for an active atmosphere [10]. Some au-
thors have already expressed concern as to whether
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EPA calibration curves are appropriate for commercial
canisters [11]. Even if the canisters are made of the
same charcoal type, with the same mass, design and di-
mensions as EPA canisters, they may be used differ-
ently. The most obvious difference is using recycled
canisters as opposed to using canisters as received
from the manufacturer. This distinction is important
because the correction for humidity is based on canis-
ter mass gain during sampling and recycled canisters
typically contain a smaller quantity of adsorbed water
than the new canisters, which introduces bias.

The EPA method is practiced in Vinca Institute
of Nuclear Sciences (VINS) with recycled canisters.
In the course of measurements, it was established that
the mass gain of the recycled canisters differs from the
mass gain measured by EPA in active atmosphere [ 12].
In order to quantify and correct for these discrepan-
cies, a year-long measurement campaign was orga-
nized in 2015 in a laboratory building with monitored
humidity and temperature. Mass gains were predicted
based on EPA calibration data [10, 11] and compared
with measured mass gains and a correction suggested.
Additionally, the influence of temperature on mass
gain was investigated.

EPA METHOD, CALIBRATION CURVES
AND ASSOCIATED PROBLEMS

The EPA method is based on radon adsorption of
activated charcoal and subsequent measurement of ra-
don progeny gamma energies on a gamma spectrome-
ter. Low activity activated charcoal with good adsorp-
tion characteristics is packed in cylindrical tin canisters
and covered with stainless steel screens. The canister is
closed prior to and after radon sampling with a padded
tin lid, to prevent radon exchange between the activated
charcoal and the atmosphere. The suggested sampling
time is between 48 h and 144 h [2].

After the sampling, at least 3 hours should elapse
before the measurement on the gamma spectrometer
for the secular equilibrium to be achieved between
radon and its progeny. The measurements are per-
formed in the region of the gamma spectrum that con-
tains 295 keV and 352 keV gamma energies of >'“Pb
and >'“Bi gamma energy at 609 kV. Usually, one con-
tinuous region of interest (ROI) that contains all three
gamma energies is selected [2, 13].

After the measurement, radon concentration is
determined from eq. (1), where 4y, is the radon con-
centration in the air, N — the net count in the selected
ROI, C;—the calibration factor, D;—the decay factor, £
— detector efficiency and ¢ — the sampling time [2, 3]

N
Ay = (1)
In order to obtain the net count, background
spectrum must be subtracted from the canister spec-
trum. Usually, a canister that is never exposed to the at-

mosphere is used as the “background” canister and its
spectrum is collected in the same geometry as for the
exposed ones. The decay factor allows for radon ra-
dioactive decay and is calculated for the time between
the sampling midpoint and the start of measurement.
Detector efficiency is determined by measuring the
“standard” radon canister with the known concentra-
tion of 22°Ra in equilibrium with its progeny. Standard
canisters should be in all other aspects identical with
regular radon canisters. The calibration factor is ex-
pressed in volume per time and is obtained empiri-
cally. It is used to relate radon concentration in air to
radon activity adsorbed in the charcoal bed [2, 3].

For indoor measurements, the most important
influence quantities are humidity and radon sampling
time and the corrections for these quantities are per-
formed according to the EPA method. They are based
on calibrations for a batch of canisters exposed at 3 dif-
ferent humidity levels and for 6 sampling times. The
calibration factor for every single measurement is de-
termined from eq. (2) which is obtained simply by re-
arranging eq. (1)

o=t )
Ag, DEt

Humidity is usually not known during the sam-
pling so, instead, the difference between the canister
mass after sampling and the mass before sampling is
used (canister mass gain) to estimate humidity. Four
calibration curves are generated based on this data.
The first curve is the calibration factor vs. mass gain
for 48 hour exposures only (in the following text: cali-
bration factor curve, C; curve). The remaining three
calibration curves, adjustment-factor curves or A
curves, provide adjustment factors used to “adjust” for
sampling times other than 48 hours.

Adjustment factors have the same units as cali-
bration factors and the same values for 48 hours sam-
pling. However, C; values for times other than 48
hours were not published and the way in which 4, val-
ues were determined is not completely clear from the
EPA method. The 4 curves are generated for low (20
%), medium (50 %) and high (80 %) humidity [2].

With the calibration data available, C; is calcu-
lated for any exposure, based on mass gain and sam-
pling time, according to eq. (3)
Agy

Cy :Cf,48 )

A £,48

First, Cpyq is determined from the C; curve,
based on mass gain. Then the appropriate A4; curve is
selected, based on following criteria: if mass gain is
lower than 1 g, the low humidity curve is used; if mass
gain is between 1 g and 4 g, the medium humidity
curve is used; if mass gain is higher than 4 g, the high
humidity curve is used. 4 values for 48 hours (4 4)
and sampling time (4¢,) are determined from the se-
lected curve [2].
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The EPA calibration method [2] was performed
in a static atmosphere. However, field studies had
shown that, even if the canisters were deployed ac-
cording to EPA 520, measured values were larger than
the true average. This discrepancy was attributed to air
movement in the vicinity of the canisters during field
measurements. Therefore, new calibrations were per-
formed in an active atmosphere and the results were
published in the EPA addendum [10]. There are signif-
icant differences between calibration and adjustment
factors, but also between the mass gain and sampling
time for the same humidity, which underscores the im-
portance of the EPA method airflow. EPA calibrations
were performed with canisters as received from the
manufacturer [11], but canisters that are recycled by
heating have also been used [3].

THE INFLUENCE OF TEMPERATURE AND
HUMIDITY ON CALIBRATION FACTOR

Ambient temperature and calibration factor

According to the EPA method, no corrections are
performed for ambient temperature during radon sam-
pling [2] which causes the method to be much simpler
and cheaper. Temperature corrections would intro-
duce an additional parameter to the calibration proce-
dure, causing a drastic increase in the number of cali-
bration measurements. Also, it would be necessary to
monitor temperature during every field exposure
which would, in turn, require the use of additional
equipment and personnel. However, according to the
published findings, a significant influence of tempera-
ture on the calibration factor has to be taken into ac-
count.

The EPA method is mostly founded on the work
of George who found “no discernible differences in
the response of the device” for temperatures between
18 °C and 27 °C [3]. Therefore, it seems valid that the
correction for temperature is not included in the EPA
method. However, other authors found a significant
dependence of charcoal adsorptive properties on tem-
perature. One group of authors found a 68 % decline in
radon adsorption when temperature increased from 15
°Cto 30 °C[14]. Another group, however, found a de-
cline of 28 % when temperature increased from 10 °C
to 27 °C for 50 % humidity, and a 40 % decline for
80 % humidity. If temperature increases from 16 °C to
27 °C, the decline is lower: 21 % and 24 % [8].

It is evident that each group of authors chose a
different temperature range. The question is what tem-
perature range is appropriate, having in mind that ra-
don sampling is performed indoor and extreme tem-
peratures are highly improbable. The answer is
different for different applications and climates, but in
most cases the range between 16 °C and 27 °C should
be sufficient. According to data from [8], if calibration

is performed at 21 °C (70 °F), as is the case with EPA
calibration curves, the uncertainty introduced by an
unknown temperature during radon sampling should

not surpass 12 % (assuming rectangular distribution,
k =1.73).

Humidity and calibration factor

As already mentioned, the influence of humidity
is corrected for by estimating humidity based on canis-
ter mass gain. There are two problems in this ap-
proach, that of application and the one of design.

The application of the correction method is
questionable because, even if the humidity is the same
during calibration and field exposure, mass gain might
be different. This might be due to airflow or dissimilar
canister preparation [10, 11], but also due to ambient
temperature and, possibly, an unalike charcoal mass in
the canisters of the same batch. The last problem might
especially occur with recycled canisters that were re-
peatedly mailed to and used by the end users, during
which some of the charcoal might be lost.

The design problem is constituted by the fact that
there are only 3 A4; curves for the 3 levels of humidity.
Therefore, for any sampling time other than 48 hours,
the dependence of 4 on humidity is a step function. In
eq. (3), C 43 is modified by the ratio of 4 and A 45. This
ratio is calculated for the tabulated data published in the
EPA addendum for different sampling times (tab. 1)
[10]. The difference between the low humidity and me-
dium humidity curve is of the order of magnitude of
several percents for any sampling time. However, the
difference between medium humidity and high humid-
ity curves is significant, possibly because the break-
point was achieved for high humidity exposures [15].
The difference becomes larger with longer sampling
time, the largest difference being 62.5 % for 144 h.
Therefore, it is of critical importance to use the appro-
priate Af curve, especially for long sampling time and
medium/high humidity.

Dependence of mass gain on humidity,
sampling time and temperature

In the EPA addendum, mass gain m data are pub-
lished only for 48 h sampling time. However, data for
all sampling times in an active atmosphere are pub-
lished in [16], presumably received from EPA in pri-

Table 1. Comparison of As¢/Ay4s for different sampling
times for all three humidity levels

t

RH 24h | 48h | 72h | 96h | 120h | 144h

Low 1.31 1.00 | 0.81 | 0.69 | 0.61 0.56
Medium | 1.36 1.00 | 0.80 | 0.68 | 0.58 | 0.52
High 1.51 1.00 | 0.70 | 0.55 | 0.43 | 0.32
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]Z): m 24h As all of the four seasons are covered, the tem-
— 15 perature and humidity ranges included in the experi-
T 17 ment are typical of indoor conditions in the type of cli-
12 mate involved.
e During every exposure, at least two canisters
9] were exposed in two different rooms (up to 10 canis-
3: ters at the same time). However, only the results ob-
6 tained in the room where the thermo-hygrometer is lo-
i E cated are reported in this paper.
2: The thermo-hygrometer was duly re-calibrated
1 and all reported results corrected according to the cali-
_‘1) 7 bration certificate. Thermo-hygrometer records evalu-
2 ate every minute, according to which the average

RH [%]

Figure 1. Mass gain dependence on time and humidity,
based on the data published by Blue and Jarzemba [16];
solid lines represent fitting by eq. (4)

vate communication [11]. This data is graphically pre-
sented in fig. 1. The dependence of mass gain on
humidity is different for different sampling times, so 6
curves in total (mass gain curves) should be generated.
All of the curves that were generated can be repre-
sented by eq. (4)

Am, = Ae®? 4 C 4)

where, Am, is the canister mass change during calibra-
tion exposure and A4, b, and C are fitting parameters. It
is important to note that canisters used during calibra-
tion are not necessarily prepared in the same way as
canisters used for on-site measurements and, hence,
the distinction.

To our knowledge, there are no published data
on the dependence of mass gain on temperature, pre-
sumably, because this influence was negligible. In this
paper, this assumption was tested.

EXPERIMENTAL PROCEDURE

The Radiation and Environmental Protection
Laboratory of VINS uses commercially available ra-
don canisters. With the canisters, the manufacturer
provided EPA-generated curves for the active atmo-
sphere. Since no radon calibration chamber is avail-
able in Serbia, radon canisters are used with the re-
ceived curves. Canisters are recycled after the use by
heating for 3 hours at 105 °C and then reused. All data
presented in this paper are obtained via recycled canis-
ters.

In the VINS laboratory, the canisters were ex-
posed for periods of 3 and 4 days between February
2015 and December 2015, so as to cover all four sea-
sons. Temperature and humidity were monitored con-
tinuously, since it is not possible to adjust humidity in
the Laboratory.

value was calculated.

RESULTS AND DISCUSSION

Canister mass gains, along with canister expo-
sure time, average humidity and temperature are pre-
sented in tab. 2. Variations of temperature and humid-
ity are presented with the standard deviation. The
uncertainty of determining mass gain was 0.02 g and is
not shown in tab. 2.

Correlation between temperature
and mass gain

The assumption that the influence of temperature
on mass gain can be neglected for typical exposure con-
ditions was tested. In order to minimize the influence of
humidity, the correlation between temperature and
mass gain was calculated for canister exposures in a
narrow humidity interval. Most canisters were exposed
in a humidity interval between 55 % and 65 %. This in-
terval was chosen because it provided the most data
points.

The calculated value of Pearson correlation co-
efficients is 0.250, while the Spearman correlation co-
efficient is 0.289. Based on VINS experimental data,
there is no significant correlation between temperature
and mass gain in the covered temperature interval. The
data are graphically represented in fig. 2.

Comparison of experimental data
with EPA mass gain: humidity curves and
proposed correction

Experimental data from tab. 2 are graphically
presented in fig. 3. EPA mass gain curves for 3 and 4
days are plotted in the same graph for comparison.
From fig. 3(a), it is evident that there is a significant
difference between the two datasets. However, the
question is whether a suitable correction could be
found so that EPA data can be used for recycled canis-
ters.
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Table 2. Canister mass gain and average temperature and humidity with standard deviations

3 day exposures 4 day exposures

Mass gain [g] |Average humidity [%]| Average temperature [°C] | Mass gain [g]| Average humidity [%] | Average temperature [°C]
1.81 432+1.1 162+1.3 2.37 49.1+2.7 17.03 £ 0.57
1.86 43.0+1.7 174+ 1.0 2.47 464+ 1.7 18.0£1.2
2.07 47.51£0.76 157+14 2.52 474+1.3 18.7+1.1
2.15 455+ 1.4 17.58 £ 0.56 2.78 48.0+2.4 16.53 + 0.63
2.30 49.0£2.3 16.8+1.2 2.87 478 +£1.2 18.29 £ 0.90
2.44 478+ 1.0 166+ 1.3 3.04 492+23 17.92 +0.77
2.45 503+2.6 18.35£0.75 3.05 492+ 1.4 183+1.0
2.51 45.65 £ 0.46 171+1.7 3.10 478+1.3 177+ 14
2.55 51.5+2.1 175+1.2 3.61 50.7+4.5 22.88+£0.74
2.80 493+ 1.1 182+14 3.78 484+3.8 19.18 £ 0.79
291 49.7+29 16.41 +0.98 4.01 542+14 24.68 £0.62
3.02 49.22 £0.39 179+1.5 4.11 50.8+3.1 192+14
3.15 55.6+14 22.76 £0.27 431 554420 18.33 +0.17
3.16 49.0+ 1.8 18.28 + 0.96 4.40 545+1.7 18.07 £ 0.93
3.20 532+2.0 24.70 £ 0.24 5.35 56.9+1.3 17.92 £0.33
3.22 51.82 +0.87 17.10 + 0.89 5.46 56.2+1.9 22.10+0.43
3.44 548+ 1.3 17.6 £ 1.0 5.46 624+32 19.61 £0.52
3.87 50.8+ 1.1 18.94 +0.41 5.47 59.4+3.5 24.1+1.0
3.91 532+1.5 173+1.1 5.50 57.2+32 19.29 +0.71
3.93 57.9+3.8 25.44 £0.38 5.53 56.2+19 2523 +£0.47
4.09 53.8+1.5 19.08 +0.31 5.74 57.6+3.3 20.32£0.29
435 562+ 1.6 20.29 £0.22 6.15 59.6+1.6 19.33 £ 0.81
451 589+ 1.6 21.39+£0.32 6.32 60.5+ 1.7 19.24 +0.55
4.76 61.6+24 20.46+0.11 6.37 61.4+2.6 23.54+£0.25
5.04 59.85 £ 0.69 20.37 £0.65 6.81 61.6+4.7 24.86 £0.52
5.17 60.5+1.2 18.54 + 0.67 6.86 58.7+22 25.28 £0.54
5.35 62.29 +0.53 18.55+0.45 7.05 62.0+2.7 21.58 £0.54
5.41 569+ 1.3 25.97 £0.50 7.24 63.2+1.7 23.33+£0.34
5.58 574+1.7 25.27 £0.65 7.42 59.9+3.1 22.70 £0.22
5.63 62.51 £0.63 23.52£0.24 8.39 64.1+14 22.66 £0.39
5.69 62.0+ 1.1 24.59 £0.34 8.52 60.1+1.3 25.37£0.55
5.75 61.43 +0.91 21.76 £ 0.31 9.05 65.7+34 22.35+0.66
5.93 629+ 1.8 23.66 + 0.46
5.99 64.0+ 1.8 21.52+£0.30
7.35 64.1+44 21.39+£0.16
8.66 66.6 2.5 23.67 £0.20
The correction was introduced and explained in Am, = Ae R +RIOIb L o (5)

the following way: if new canisters contain the amount
of water vapor that corresponds to the equilibrium at a
certain humidity, recycled canisters contain a smaller
amount of water corresponding to the equilibrium at
the humidity in question. The difference between the
two humidity levels is denoted by RH,. Since the man-
ufacturer claims that EPA calibration curves are appro-
priate for the canisters used by VINS, curves modified
by taking into account RH,, should be able to explain
the experimental data.

If RH, is included in eq. (4), eq. (5) is obtained
as

where Am, is the mass gain measured when using re-
cycled canisters. RH, values for 3 and 4 days were de-
termined by fitting experimental data by eq. (5), while
parameters 4, b, and C were fixed at values obtained
by fitting EPA data by eq. (4). The only parameter var-
ied was RH,. The obtained values were 9.1 % and 10.5
% for 3 and 4 days, respectively.

In order to check if the correction by RH,, is ap-
propriate, the adjusted R? value was determined. Its
values are 0.873 for 3 day sampling and 0.864 for 4
day sampling. The strong correlation suggests that the
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Figure 2. Dependence of mass gain on ambient
temperature: RH=60 % +5 %

modified EPA mass gain curves can, thus, be used to
predict mass gains for recycled canisters. Modified
curves are presented in fig. 3(b).

Application of the suggested correction

EPA calibration curves are based on the mass
gains of new canisters. In order to use EPA calibration
curves, itis necessary to find the dependence of Am, on
Amg. Ifeq. (5) is divided by eq. (4) and solved for Am,,
eq. (6) is obtained

Am,. =(Am, —C)e *o'b 4 C (6)

rcorr

In eq. (6), Am_ is denoted Am, . to indicate that
it represents the corrected mass gain for recycled can-
isters and not the mass gain measured by EPA. The
correction is applied in the following way: parameters
C and b are determined from calibration data for new
canisters and parameter RH from the differences be-
tween curves for new canisters and recycled canisters.
Mass gain, Am, is measured for recycled canisters and,
finally, Am_,, is calculated. The corrected mass gain
is used to obtain Cpyg from the calibration factor curve
and to select the appropriate adjustment factor curve.

CONCLUSIONS

The most important influence quantities for ra-
don measurements by using open-faced charcoal can-
isters are humidity and radon sampling time and the
corrections for these quantities are available in the
EPA method. However, even though the commercial
canisters used by VINS were received from the manu-
facturer along with the EPA addendum calibration
curves, some discrepancies between mass gains ob-
tained by EPA and by VINS were observed. The dis-

101

o O 3 day sampling L

+ 4 day sampling

8

Mass gain [g]

(a)

O 3 day sampling

+ 4 day sampling + C_),//

Mass gain [g]

65 70
(b) RH[%]

Figure 3. Experimentaly obtained mass gain and curves
generated from EPA data; the dashed and solid lines are for 3
and 4 day exposures, respectively;

(a) original curves obtained by fitting EPA data by eq. (4),
(b) corrected curves obtained by fitting VINS data by eq. (5)

crepancies originated from using recycled canisters
resulting in larger mass gains.

It has been shown that EPA mass gain curves are
in good agreement with VINS experimental data if the
humidity offset, RH,, is introduced. The calculated
values of RH,, were 9.1 % and 10.5 % for the 3 and 4
days sampling time. These data were used to calculate
Am, ., corrected mass gains for recycled canisters, by
combining modified and unmodified mass gain
curves. It is necessary to estimate Am,, because EPA
addendum calibration curves are based on mass gains
of new canisters. The proposed correction will be
tested in the future interlaboratory comparisons for ra-
don concentration measurements.

The correlation between temperature and mass
gain was also investigated. An analysis of the results
has shown that no significant correlation exists.
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Munowm 3, KNBAHOBW, Il'opaana K. IIAHTEJIWR, Jenena [I. KPHETA HUKOJIWh,
Mumna M. PAJAYU'h. dparana J. TOJOPOBHUH

MEPEBE PAJOHA IMOMORY YIJBEHUX KAHUCTEPA
Pazmatpame yTunaja teMmepaTrype H BIAXKHOCTH

HcnutuBame KOHIEHTpalKje pajjoHa IOMohy YIibeHIX KaHucTepa je Op3a 1 jeBTUHA CKPUHUHT
Meroaa. MHore jnaGopaTopuje CIpOBOfie Y30PKOBAKkE M MEpeme y CKIaAy ca METOAOM ATeHLuje 3a
3amTuTy KuBoTHe cpeaune Cjepumennx Amepnukux npxasa (EITA) — EITA 520. I[Ipema oBoj meTonn,
KOpEeKIHje Ha TeMIIepaTypy ce He IPUMEbY]Y, TOK CY KOPEKIHje Ha BIaXKHOCT 3aCHOBaHE Ha IPOMEHN Mace
KaHucTepa.

Y npumenn EITA merope y MHCTATYTY 3a HyKineapHe Hayke “BuHYa”, KOpHCTE ce pelKINpaHu
KaHUCTEpHU. Y TOKY Mepema YTBPHEeHO je Ja NpoMeHa Mace pelUKIMpaHuX KaHHUCTepa He OfroBapa
nmpoMeHama mace usMepeHuM of crpane EITA y akTtuBHO] atmocdepu. a Ou ce yTBpauia pasiuka u
U3BpIINJIE NOTpeOHe KopeKuuje, y IHCTUTYTY cy cipoBobeHa TpOJHEBHA M YETBOPOJHEBHA M3Jlarama
kanncrepa oy pedpyapa o nenemopa 2015. rogune. TemnepaTypa v mpUTHCaK Cy KOHTHHYAITHO MEPEHH Y
nmabopaTopuju 1 MepeHa je mpoMeHa Mace. Huje yrBphena 3HauajHa Kopesaiuja n3mMehy npomeHe mace u
temnepatype. Ha ocHoBy EITA kanuOpanuoHux nogaTaka KOHCTpYUCaHe Cy KpUBE 3aBUCHOCTH IIPOMEHE
Mace of] BJlasKHOCTH. Pe3ynTaTu mpoMeHe Mace 3a pelJuKJInpaHe KaHUCTepe ynopehuBaHu cy ca HaBEIeHUM
KpuBama ¥ pasziuke cy norsphene. [Tomrro je u3BpiieHa Kopekiyja (pyHIKAje KOja OMICYje 3aBUCHOCT
IIPOMEHE Mace Of] BIaKHOCTHU, a BPEHOCTH IPOMEHE Mace 3a pelUKJIupaHe KaHUCTEepe KOpUTOBaHe,
MIOCTUTHYTO je cnarame ca EITA kpuBama.

Kmwyune pequ: padon, yzmeHu Kanuciiep, pasauxka maca, 8AAXHOCH, KaAubpayuonu gaxiiop




