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INTERFERING ELEMENTS IN ACTIVATION ANALYSIS. STUDY OF

INSTRUMENTAL ANALYSIS POSSIBILITIES FOR THE

GROUPS: Sc-Zn, Hg-Se AND As-Sb-Br *

A. M. 6 . Figueiredo end L. T. AtaHa

ABSTRACT

The determination of the element present in the groups Sc-Zn. Hg-Se and As-Sb-Br represents a classical

problem in thermal neutron activation analysis, since the energy values of the gemme-ray photopeaks of the

rsdinisotoo» of these elements formed by thermal neutron activation ere very d o » located in the spectrum.

A study is presented of the possibility of simulteneous instrumental determination of these elements by means

of the spectrum stripping technique. For this purpose, artificial mixtures of the interfering dements, in varying

proportions, were prepared.

Racliochemical separations procedures for the above mentioned elements ««ere also studied by means of tracers.

INTRODUCTION

One of the most serious problems in instrumental activation analysis arises from the interferences.
Among these, it must be pointed out the interference which occurs when the gamma-ray» emitted by
two or more radioisotopes give rise to vary dose photopeaks in the spectrum.

In this work, an investigation about this particular type of interference, which often happens in
instrumental activation analysis, was undertaken since the gamma-ray spectrum of many radioisotopes
shows more than one phtopeak and sometimes a great number of them.

When only Geiger-Müller counters were available, multielementar activation analysis required
radiochemical separations for each element Later on, with the introduction of the NaMTIJ scintillation
detectors, ;t was possible, sometimes, to perform instrumental analyses. The spectrum stripping
technique'1' was then introduced to improve the performance of instrumental activation analyses, since,
by means of this technique, the comptex spectrum may be reduced until the photopaak of interest is
free from interfering activities.

However, the greatest progress of instrumental neutron ectivition analysis took place with the
introduction of the solid state detectors. Their resolution, being very higher than that of the Nal(TI)
scintillation detectors, led me radiocnemists to believe on the pravailling of instrumental activation
analysis and consequently on the possibility of discarding radiochemical separations. Nevertheless, in

From a Dissertation submitted by A. M. O. Figueiredo to the Instituto de Energia Atômica, Séo Paulo, m partial
fulfillment of the requirementf for a Master of Science Oejree. Work supported' by the BretWIen Atomic Energy
Commission.
Approved for publication lf> IEA «erle't m February 1979.



spite of the very hiqh Ge-Li detectors resolution, there are many cases to whose solution, radnchemicai
separations of groups of elements or even individual separations are necessary.

Group separations are not enough when, at least, two elements which give arise to radioisotopes
whose gamma-ray spectra present photopeaks of almost the same energies are present in the group.

The groups of elements Sc-Zn, Hg-Se and As-Sb-Br are typical examples of this problem, since,
by neutron activ^jn, they give rise to me following nuclear reactions.

a) Sc-Zn group

*4Zn(rry) * £ Zn(T % = 243.8d; E^ = 1115.5keV)

45Sc (rry) 46Sc (T% = 83.9d; E? = 889.3, 1120.5 keV)

b) Hg-Se group

i 0 1 H g (rry) " J H g (T% = 46.6 d; E, = 279.2 keV)

74Se (rry) 7>Se tT% = 120.0d; ty = 135.9, 264.5,279.5 keVt

c) As-Sb-Br group

TSAs (rry) 7*As (T% = 1.10d; £y = 559.1, 657.1 keV)

m S b (rry) l l l S b (T^ = 2.70d; E? = 564.1, 692.8 keV)

8 1 Br (rry) "2Br H V = 148d; E^ = 619.1. 698.4 keV)

The purpose of this work is to establish the errors on accuracy and precision of results when
the cited elements are present in mixtures in several proportions, and are to be analysed by instrumental
activation analysis. The vitual spectrum stripping technique was used in order to minimize the influence
of the interfering photopeaks.

It must be kept in mind that radioactivity is a random phenomenon which follows the Poisson's
distribution. Therefore, the standard deviation of the counting value N, at the i t h channel of the
multichannel analyser is V N ~ -

Throughout the (tripping operation, a» additional statistical error is introduced in the remaining
spectrum. Consequently, the stripping technique has a limitation which depends on the ratio between
the heights of the photopeaks that are to be subtracted and also on their energies.

Taking into account the limitations of the instrumental activation analysis for the elements studied
in this work, some radiochemical separations were also applied. Scandium was separated from zinc by
extraction chromatography by using tributylphosphate as compfexent, since it was already shown'3'4'71

that retention of scandium from HÕ medium is almost complete, when that eomplexent is used.

The separation of mercury from selenium was accomplished by ion exchange, by means of an
anionic resin in the sulphate form, and employing the conditions indicated by Miyamaru and Lima'21.
Arsenium and antimony were separated from bromine by copracipitation with ferric hydroxide,
according to the technique used by Vasconcellos'61. Then, arsenium wai separated from antimony by



means of an anionic resin in the chloride form as it was shown by Samsahl'51 and also applied
by Miyamaru and 13 '

INTERFERENCES IN THE GAMMA RAY SPECTRUM

a) Sc-Zn group

The gamma-ray spectrum of **Zn diows a single photopeak at 1115.5 keV, whose intensity is
low, because of the poor nuclear characteristics of the isotopes involved in the (rry) reaction. It is
possible, sometimes, to determine zinc through the activity of t * m Z n (E =439keV). However, the
cross-section of **Zn for the (ny) reaction is very tow and the hatf-life of the " m Z n is not long
enough (T K = 13.9 h) to wait for lhe decay of the interfering activities. Hence, the only possibility for
activation analysis of zinc is, often, through the activity of 4 i Z n . The presence od scandium in the
sample to be analysed is • serious interference, because of the 1120.5 keV photopeak of * ' S c The
interference will be, obviously, more or less serious, depending on the relative concentration of the
ttrget nudides present in the sample.

bi Hg-Se group

The most suitable radioisctope of mercury for neutron activation analysis is i 0 3 H g . Thw
radioisotope, like **Zn, shows, in its gamma-ray spectrum, a single photopeak (E = 279.2 keV) which is
overlapped by the 279.5 keV photopeak of 7sSe. The interference of 7SSe in the gtmma-ray spectrum
of 1 0 3Hg is shown in Figure 1 and Figure 2. where it way be seen that, even when a high resolution detector
i* uxitd, it ü impossible to discriminate the photopeaks.

c) A*-Sb-Br group

The determination of arsenium by instrumental activation analysis undergoes the interference of
both antimony and bromine, since the main photopnk of 7*As ( E = 559.1 keV) is very dose to those
of ' 2-Sb <ET = 564.1 keV» and of *2Br (£y = 554.3 keV). The gamma-ray spectrum of 7*A» shows also
a photopeak at 657.1 keV, but it is not usefull for trace determinations of arsenium. because of its low
intensity.

Since " A s is shorter-lived than s i Lr and l l J S b , the gamma-ray spectrum of an irradiated
sample must be recorded as soon as possible after the irradiations in order to obtain the greater ratio
between the areas of the photopeaks. This is a" unfavourable condition for instrumental activation
analysis since, often, it is necessary to wait for the decay of the matrix or the short-lived radkrisotopes
formed»

The interference of l 3 i S b on the gamma-ray spectrum of T*As is illustrated by Figures 3 and
4, where it is shewn also that the interference may be minimized, but not excluded, if • high-resolution
detector i* used.

EXPERIMENTAL

I — InttniflwitM ActiVfttfOft



IS-

E
O

O

IO-

MO tu no m no
Figura 1 - Gannma-rayiSiMctrumof • Mixturtof JO ÍHgand 7*St. Rwolutlonof G«-Li Det»ctor:3.0keV

ENCR9Y (k«V)





5JO
. « O W M M M MMVUrtt BBMV (M*

F«jm« 3 - Intarfafnca of Increasing Activity o f > a i S b o n t h « 7 * A i Gamma-rays Spactnim. Rwolution of the G*-Li Datactor: 3.0 k*V





Apparatus

1 - T M C Model 404«, 400-channel analyser coupled to a well type 7.5x7.5 cm NalfTI)
scintillation detector.

2 - Nuclear Chicago, 4096-channel analyser coupled to a coaxial Ge-Li detector. Model
8001-0424. The energy resolution of the system was 3.0 keV (fwhm) for the 1332 keV
line of 6OCo.

Preparation of Tracer Solutions

The elements or their oxides, after an irradiation period of 8 hours in a thermal neutron flux of
10'2 n cm"2 sec"1, were dissolved with suitable reagents. The solutions were then diluted with
deionized water.

Mercury and selenium tracers were prepared by irradiation of HgNO3 and HjSeOj solutions
placed in sealed quartz vials.

Preparation of the Radioisotopes Mixture*

The mixtures were prepared directly in the counting tubes. A fixed amount of the tracer of
the element to be analysed was added to several tubes. One of them was kept as standard. Increasing
amounts of the interfering radioisotope were added to the former tracer in the other tubes. Besides that,
a counting tube containing only the interfering tracer was prepared, in order to be used in the spectrum
stripping operatic, \

Spectrum Stripping Technique

The spectrum stripping was performed by storing the complex spectrum in the multichannel
analyser, what was followed by the visual subtraction of the interfering spectrum on the oscilloscope.
The suotraction was made by taking as reference the disappearance of a second photopeak of the
b<imm»ray spectrum of the interfering radioisotope. The area of the photopeak of interest in the
stripped spectrum was compared to the area of the corresponJing photopeak of the itandard spectrum.
By means of the equation:

m =

where:

m = amount of the element M in the standard;

Cp = counting-rat* of the radioisotope M#in mp;

C = counting-rate of TO* in the mixture, after the interference subtraction; ft It possible
to find the amount m of element M in the mixture.



The mean value m, the standard deviation £ and the mean error E m were calculated by
of n determinations of m.

The percentual mean error was defined by the following relation:

Irn-j; I
Em = ; 100

where JI is the true value of m.

a) Application Of Mixtures of 4*Se and * 5 Zn

In order to verify the extension of the errors that may be expected in the determination of
zinc, whei the irradiated sample contains scandium, the activity of * *Zn was fixed and then increasing
activities of **Sc were added to it. The 889.3 keV photopeak of4 *Sc was used as reference for the visual
attraction. Results are shown in Table I.

Table I

Results for Instrumental Activation Analysis of Zn After
the *Sc Spectrum stripping

Sc added
(Ml)

0.13
0.32
0.64
0.96
1.28

Zn added
04)

46.2
46.2
46.2
46.2
46.2

Nal (Tl)

Zn Found
04)

48.0H.0
47.7±0.6
46.112.4
46.213.9
45.215.2

detector

Mean error
(%)

1.0
0.6
2.4
3.9
5.2

Ge-Li detector

Zn Found
(Ml)

40.516.0
38.4 + 0.9
40.6 «6 .9
36 .0 t3 .6
30.116.5

Mean error
<%)

12.3
16.9
12.1
22.1
34.0

Means and standard-deviations for five determination*.

Since the 889.3 keV phottpaim of '"«c nils on the same point as doe* the Compton edpe of
" Z n spectrum, the interference of zinc in the determination of scandium seemed also to be possible,
experiments were made by adding Increasino activities of " Z n to s fixed activity of 4éSc to confirm this
supposition.

The stripping technique was not applied in this case since the gamma-ray spectrum of " Z n
does not show a second photopeak to be used as reference. Results of this series of experiments are
presented in Tables II and I I I .
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Table I I

Interference of the * ! Z n Compton Edge on the 889.3 keV

Photopeek of **&•• -Detector :Nal (T I )

Zn added

(M9)

46.2
115.5
231.0
462.0

Sc added
(«g>

0.13
0.13
0.13
0.13

Sc found

0.12
0.13
0.15
0.16

Mean error
<%>

7.7
0.0

15.4
23.1

Table III

Interference of the * *Zn Compton Edge on the 889.3 keV
Photopeafc of 4*Sc - Detector: Ge Li

Zn added
(mg)

0.235
0.462
1.155
2.310

Sc added

</4)

0.64
0.64
0.64
0.64

Sc found

<«>

0.66
0.63
0.63
0.62

Mean error
(%)

3.1
1.6
1.6
3.1

b) Application to Mixture» of > 0 >Hg and 7 58e

The intarfaranca of -<lenium in tha determination of mercury wts studied by increasing tha

activity Of " S e with respect to tha fixed activity of 1 0 > Hg, The reference photopeak used for lha

subtraction of the " S e spectrum was that of 135.9 keV. Results ara (Down in Tables IV and V.
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Table IV

Results for Instrumental Activation Analysis of Hg, Through
the Activity of 2 0 3 H g , after the 7 5Se Spectrt.it Stripping

Detector: Nal (TO

Se added

(«>

5.0
1G.0
20.0
30.0
50.0

100.0

Hg added
(HI)

1.0
1.0
1.0
1.0
1.0
1.0

Hg found

to)
1.0110.02
1.0410.02
0.8910.01
0.88±0.04
0.8210.08
0.6910.07

Mean arror

(%)

1.0
4.0

11.0
12.0
18.0
31.0

Means and rtandard-deviations for five determinations.

Table V

Results for Instrumental Activation Analysis of Hg Through the
Activity of 2 0 3 H g , after the 1 $Se Spectrum Stripping

Detector: Ge-Li

Se added

<HJ>

42.5
85.0

170.0
260.0
340.0
430.0

Hg added

16.0
16.0
14.0
16.O
16.0
16.0

Hgfound

(HI)

16.5
15.0
15.0
13.5
12.8
12.1

Mean error
(%)

3.1
6.2
6.2

15.6
20.0
24.4

Mean* and standard-deviations for five determinations.

c) Application to Mixtures of " A t and ' J JSb

Tha simultaneous interference of **Br and l 3 1 Sb on the '*As spectrum W M not studied since
a double stripping would induced to larger arror than a lingla ona, in tha analytical results.

The use of the Nal(TI) icintillation datactor, to the itudy of tha " A s - ' - a Sb pair was not
possible, «ince the reference photopaaks (875.1 keV of " A s and 692.8 keV of >"Sb) appaar
superposed in the gamma-ray spectrum.
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The stripping of the I 2 2 S b spectrum from the complex one, was not possible even by using the
Ge-Li detector becau<* the reference photopeak that would be used for the 1 2 2 Sb subtraction has a
very low intensity.

The reverse procedure, namely, the subtraction of TftAs spectrum from the composed one; waa
therefore adopted. Table VI shows the results obtained.

Table VI

Results for Instrumental Activation Analysis of Sb, Through the
Activity of 1 2 2 Sb, after the 7 6As Spectrum Stripping.

Detector: Ge-Li

As added
(WJ)

2.96
8.30

29.64
7.41

25.37

Sb added

<W>

3.90
3.30
5.61
0.85
2.40

R<">
AsSb

1:1
3:1
5:1
9:1

11:1

Sb found

04)

3.67 ±0.15
3.27 ±0.18
5.21 ± 0.55
0.98 ±0.19
2.11 ±0.26

Mean error
(%)

5.9
0.9
7.1

15.3
21.1

Means and standard-deviations for five determinations.
(•) Ratio between the areas of the photopeaks of T6As nnrl 1 1 1 Sb.

d) Application to Mixtures of * 2Br and 7 6As

The same study was applied to mixtures of s l B r and " A s . The 619.1 keV photopeak of " B r
was used as reference for the stripping of the S 2Br activity. Results are presented in Tables VI I and
VIM.

Table V I I

Results for Instrumental Activation Analysis of As, Through the
Activity of 7 6As, after " B r Spectrum Stripping

Detector: NaKTII

Bradded
(Mfl)

26.08
35.94
40.26
10.49
15.20

As added

<W>

1.43
0.78
0.45
0.069
0.034

R<#>
BriAs

1:1
3:1
5:1
9:1

25:1

As found
<«>

1.43 ±0.03
0.70 ±0.02
0.35 ±0.06
0.1*8 ± 0.010
0.031 ±0.016

Mean error
<%>

0
10.3
22.2
4.4
S.2

Means and standard-deviations for five determinations.
(*) Ratio between the 554 keV photopeak of " B r and the 650 ktV

photopeak of 7*As.
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Table VIII

Results for Instrumental Activation Analysis of As, Through the
Activity of T 6As, after the s > 6 r Spectrutv Stripping

Detector: Ge-Li

Bradded

(Kg)

22.3
55.9
12.4

202.1
99.5

As added

<«>

0.68
0.38
0.049
0.57
0.17

R<">
BrAs

1:1
5:1
9:1

12:1
20:1

As found

0.58 ±0.02
036 ±0.00
0.047 ±0011
0.60 ±0.23
0.14 ±004

Mean error
(%)

14.7
5.3
4.1
5.3

17.7

Means and standard-deviation for five determinations.
<*) Rat» between the 554 keV photopeak of 8 1 Br and tb i 559 keV

photopeak of 7*As.

II — Activation Analysis with Chemical Separations

Apparatus

Nuclear Chicago single-channel analyser. Model 8775, coupled to e well-type 5.0 x 4.4 cm
Nal(TI) scintillation detector.

Reagents

Besides the u ual chemical reagents, the following were also used:

Kieselguhr silanized Merck - grains of 0,2 to 0,3 mm.

Tributylphosphate (TBP).

Anionic Resin Amberlite CG 400 - Type I - 100-200 mesh.

Anionic Resin Bio P.sd Ag-2 x 8 - 100-200 mesh.

All the reagents used in this work were of analytical grade and dtionlzed water was used
throughout the chemical separations.

Procedure

In order to avoid the peculiar interferences among the redioisotopet i tudto in this paper,
the experiments ware carried out with a single radioactive tracer each time, for the determination
of the separation yields.
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a) Separation of Scandium from Zine

The extraction chromatography technique was applied for separating scandium from zinc. Uta
was made of silanized kieseiguhr impregnated with TBP (ratio 1:1) and 8N HCI solution was used as
mobile phase.

The experimental conditions were the same applied by Vasconcellos and Lima17' for activation
analyses of minerals. Results for the separation yields between scandium and zinc are presented on
Table IX.

bl Separation of Selenium from Mercury

Selenium •vas separated from mercury by an enion exchanger (Amberiite CG-400) in the
sulphate form. The conditions applied were the same as those studied by Miyar.iaru and Lima12' for
analysis of aerosol particles.

Mercury is retained by the exchanger and selenium is almost quantitatively recovered from the

effluent.

Mercury may be eluted from the column by means of 0.1 N HCI solution.

Results are shown in Table X.

c) Separation of Bromine from Arsenium and Antimony

The separation of bromine from arsenium and antimony was achieved by means of trie
coprecipitation of the latter two elements with Fe(OH(3. Only the carriers of bromine and iron (10 mg
of each) were added before the precipitation of Fe(OH)3 with ammonium hydroxide. Bromine was
quantitatively recovered from the filtrate through precipitation as AgBr. Table XI shows the behaviour
of bromine, arsenium and antimony, even though the experiments had been made independently one
from another.

d) Separation of Arsenium from Antimony

The separation of anenium from antimony was obtained by means of an anion exchanger
(Bio-Rad Ag-2 x 8) in the chloride form. The conditions were the same as those applied by Miyamaru
and Lima'2'. The yield of retention of antimony by the exchanger was calculated through the activity
of ' " S b present in the exchanger and also in the effluent from the column. The same procedure was
separately investigated for examining the behaviour of arsenium through the activity of 7*>ii. Results
for separations of arsenium from antimony are shown in Table XII.

DISCUSSION

The study performed in this work allows an objective estimation of the spectrum stripping
possibilities in instrumental activation analysis.

The behaviour of the stripping method differs according to the spectrum shape, as It may be
seen from the results obtained for the elements analysed.
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Table IX

Behaviour of Sc and Zn in Kiewlguhr Impregnated with TBP

Experiment

1
2
3
4
S

Mean and

Std. Dev.

Sc

Retention
1%)

91.0
94.7
92.9
92.6
93.4

92.911.3

Effluent
(%)

0.8
1.0
3.7
0.1
0.6

1.211.4

Zn

Retention
(%>

as
1.6
1.4
1.0
1.0

1.110.4

Effluent
(%)

99.5
101.1
100.8
98.9
98.4

99.711.2

TaMe X

Behaviour of Se and Hg in an Ion Exchanger in the Sulphate Form

Experiment

1
2
3
4
5
6

Mnn And

Std. Dev.

Hg

Retention
<%>

101.1
100.8
101.4
98.5
99.8

101.5

100.511.1

Effluent

0.5
0.0
0.3
0.9
1.2
0.0

0.510.5

Retention
(%)

1.0
1.1
1.6
1.0
0.9
-

1.110.3

Sc

Effluent
(%)

102.3
101.8
101.3
98.9
97.6
-

100.211.9
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Table XI

Coprecipitation of As, Sb and Br with Fe(OH)3

Experiment

1
2
3
4
5

Mean and

Std. Dev.

A*

Coprec
<%)

97.5
96.3
98.8

102.0
94.6

97.8 ±2.8

Filtrate

W

1.9
2.3
1.4
1.4
2.7

1.9 ±0.6

Sb

Coprec.

m
102.8
98.8
96.3

104.9
102.6

101.1 ± 3.5

Filtrate
(%)

1.0
3.2
2.0
0.6
0.0

1.411.3

• r

Coprec
(%)

0.1
0.2
0.1
0.2
0.1

0.1410.05

Filtra»
<%>

101.3
101.1
99.7

101.5
100.8

100.9 ±0.7

Table XII

Behaviour of As and Sb in an Ion Exchanger in the Chloride Form.

cxpcriiYMfit

1
2
3
4
5

Mean and

Std. Dev.

Retention
<«)

1.1
1.7
1.6
3.1
1.9

1.9 ±0.7

As

Effluent
(%l

98.4
100.1
99.2

100.3
101.0

99.8 * 0.8

Sb

Retention
W

98.9
98.8
97.7
98,6
C)

98.0 ±0.9

Effluent

l%»

0.6
0.3
0.7
0.9

n

0.8 ±0.3

(") Experiment loft
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Results of Table I show t> at the stripping of 4 tSc spectrum can be done when analysis of zinc
through the activity of 6 5Zn, are required. The good reproducitibility of the results may be explained
by the well defined reference photopeak of 4 s Sc It may be seen that by using a Nal(TI) scintillation
detector the precision and accuracy of results is better than when a Ge-Li detector was used. The higher
efficiency of the former probably helps the spectrum stripping operation in minimizing the additional
error introduced by the subtraction operation.

It may also be seen, from Tables II and III that the Compton edge of the * 5Zn spectrum has
practically no influence on the 889.3 keV photopeak of the 46Sc when a Ge-Li detector is used.

The error must be taken into account only when there is a great disproportion between the
amounts of zinc and scandium in the sample and this, even when a Nal(TI) scintillation detector is used.

The method purposed for chemical separation of scandium from zinc is fast and simple and
gives a good reproductibility as it may be seen from resuUs shown in Table IX.

For mercury and sslenium (Tables IV and V) the percentual mean error increase with the
increasing ratio between the «mounts of selenium and mercury in the sample. If errors of about 10% in
the accuracy of results are allowable, the stripping technique may be used, when the ratio between
selenium and mercury amounu is of nearly 30. This ratio must be reduced by a factor of two if a Ge-Li
detector, instead of the Nal(TI) scintillation detector, is used. Again, the latter seems to give a better
performance for the spectrum stripping technique.

The chemical separation proposed for selenium and mercury is simple and gives very good results
as it may be seen from results prevented in Table X.

Concerning the instrumental activation analysis of arsenium ano antimony, the prot.em
becomes more difficult because the Nal(TI| scintillation detector cannot be used for the stripping
technique. Even using a Ge-Li detector, the results show a poor reproducitibility, when the ratio
between the activities of 7<:A> and " 3 S b is greater than 10 (Table VI). Several results for the same
sample are required in order to have a mean value that may be taken as representative of the real one.

For the mixture of *3Br and " A s the percentual mean error shows random values (Table VIU,
namely, there is not a logical agreement between the increasing of the percentual mean error and the
increasing of the ratio between the I 3 Br and 7*As activities. This proves, the doubtfulness of the
stripping technique, because of the subjectivity of the visual operation. The results obtained with the
Ge-Li detector (Table VI11) lead to the same conclusion. From these results it may be inftred that
instrumental activation analysis of arsenium , when bromine or antimony are present in the sample, may
cor"'.** to inadmissible analytical errors.

The separation of arsenium and antimony from bromide by coprecipitatici with ferric
hydroxide is almost complete as it is shown by result» presented in Table XI. The lots rr antimony and
arseoium in the filtrate is negligible, mainly in the case of tracei analyses.

The retention of antimony as a chloro-co nolex by an anion exchanger allow» • pood
decontamination from arsenium (Table XII) , by mean» of a fast radiochemical separation.

It must be pointed* out that the study developed in this work was limited to • certain range of
activities ratios. In «pita of the fact that the (tripping technique had been acceptable for **Sc and " Z n
mixture», it is probable that the error» will bt increased with Increasing **Sc activities*.

However, it mutt be recognized that i better resolution of the detector wHI improva the
instrumental analysis a» it may be seen in Figura 1 and 2. Nevertheless, there ara some proWem» of
spectrum interferences, for instance, tha case of " S e and I O I H g , which cannot bt solved by
improvement» in tha detector resolution.
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RESUMO

A determinação dos elemento» pmantat nos grupot Sc-Zn, Ho/Se « At-Sb-Br constitui um problema clinico

tm analisa por ativação com neutron», je qua os radtoitòtopo* formado» apmantam fotopkos am anargiaa muito

próximas no aspactro da raios i

Faz-se, no presente trabalho, um estudo da possibilidade d» deter minaçáo instrumental dl liai elementos por

maio da técnica da subtração da espectros. Para esse estudo, prepararam-se misturas srtilidais doa elemento»

interferentes, em proporções variadas. N

Estudaram» também separações radioqulrnica» para o» elementos mencionados acima, por meio de tratadores.
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