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The experimental results obtained during the development of activation analysis of
the samples of ores in Muzhiyevo are considered. Using the M-30 microtron (IEP
UNAS) (E. = 18,5 MeV electron energy; I, = 5 pA average electron current; 2 hours
irradiation exposure; 100 cm>-DGDK detector; NTA 512B analyzer).
The qualitative and quantitative estimation of element composition of samples (As,
Ag, Au, Br, Mn, Fe, Cn, etc.) was performed. The estimation of the expedient time
modes for serial analysis was made. Based on the analysis of systematic and random
" errors, the estimation of the possible rank of activation analysis in the industrial ore
production and preprocessing technologies.

Gold determination in ore samples

The determination of gold content in ores
belongs to the most complicated tasks. The
up-to-date requirements to the ore analysis
are as follows:

1. The Au determination limit is not
worse than 5x10™ % ;

2. The analysis capacity is about 1 analy-
sis per minute;

3. The analysis error at gold concentration
of 2 g/t is about 10% (relative);

4. The mass of the sample under testing is
about 0.5 kg;

5. Automated data processing.

Activation analysis of the samples at the
M-30 microtron

According to the goal of investigation —
the development of non-destructive method
of determination of the element composition
of geological samples — the following
problems have been outlined.

1. Experimental data processing.

1.1. Qualitative analysis of the element
composition of standards and samples:

— total adsorption peak (TAP) identifi-
cation;

— line identification;

345

— gamma-active nuclide (GAN) identifi-

cation;

— target nuclide and chemical element

1dentification;
selection of possible
schemes for Au and Ag extraction.

1.2. Quantitative analysis: TAP quantita-

tive characteristic calculation:

— time parameter (TP) function calcula-

tion;

— estimation of the relative Au and Ag

content;

— error calculation (mean and statistical).

2. Analysis of the obtained quantitative

characteristics:

— relative content dependencies on the

cooling duration;

-— optimal analysis conditions;

— systematic and statistical error of Au
and Ag determination in the SiO; stan-
dards and the matrix-less standards;

— element composition of samples.

3. Estimation of the Au and Ag activation
analysis possibilities in geological
samples: determination limits.

analytical

Quantitative analysis

The quantitative analysis, i.e. the produc-
tion of certain numerical characteristics, is a
continuation of the qualitative analysis and
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may effect substantially its results. The fol-
lowing values — AS (TAP-area), @ (back-
ground), S (summary area), 7P, C (relative
specific contents), €), € ((mean errors), o
(statistical errors) — were calculated using
the relations [1]. The calculation of AS, @, S,
which characterize TAP has been performed
for all TAPs, the TP calculation has been
carried out for the following GANs: Au'®®,
Au'® Agl®m Ag!o™ for a1l the experimen-

tal spectra. The calculation of the relative

specific contents C, average values C and
error has been performed for lines being cho-
sen as the analytical ones. These lines are
355.7 keV for Au'®, 411.8 keV for Au'*,
657.7 and 884.7 keV for Ag''’™ 451 keV
and 1046 keV for Ag'%™.

Analysis of the quantitative characteristics

Some results (which have to be consid-
ered as the estimate of the present study as
the method development stage) are presented
in Figs. 1—2.
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Fig 1. The dependences of the relative specific con-
tents C (in relative units) for Ag (1 — 657,7keV
Ag': 2 — 884,7keV Ag!®™; 3 — 451,0 keV Ag'®™;
4 - 1046 keV Ag'®™) and for Au (5 — 411,8 keV
Au'®; 6 — 3557 keV Au'®) on the cooling time TD

(hours) — sample A,

Figures 1—2 show the dependences of the
relative specific contents for Au: 355.7 keV
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for Au'®®, 411.8 keV for Au'®®; for Ag: 657.7
and 884.7 keV for Ag''®™ 451 keV and 1046
keV for Ag'“™ on the cooling time (TD).

A preliminary analysis of the results of
the experimental data processing allows the
following conclusions to be formulated.
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Fig 2. The dependences of the relative specific con-
tents C (in relative units) for Ag (1 — 657,7keV
Agl10m; 2 - 884,7keV Ag''"™ 3 - 451,0 keV Ag'*™,
4 — 1046 keV Ag'®™) and for Au (5 — 411,8 keV
Au'®; 6 — 3557 keV Au"®) on the cooling time TD
(hours) — sample B.

1. The availability of the systematic error
(especially in Ag determination) due to the
presence of measurable As amounts in the
samples. The contribution of these errors
into the total error decreases with cooling
time. Beginning from Tp ~ 50 hours the
systematic error decreases. In Au determina-
tion the cooling time interval is not so lim-
ited, however the difference in the behavior
of dependencies for 411.8 keV line for Au'®
and 355.7 line for Au'®® depending to differ-
ent analytical schemes is clear, while, be-
sides the complexity of analytical schemes,
one should note their applicability.

2. The experimental points scatter indi-
cates the error, which may characterized as
random as well as to the violation of the
conditions for which the relations for calcu-
lation of AS, @, S, TP hold true. This fact
being one of the shortcomings of the ran-
domized experiment should be taken into
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Po3risparoThes pe3ysibTaTd eKCHEPHMEHTAILHUX AAHWX, OTPUMaHHX Y mpoleci
po3pobku aktuBaiifiHOro aHajlisy 3paskiB pyda MyxiiBcbkoro popoBuuia Ha
mikporpoHi M-30 IE® HAH Vxpainu (emeprisi npucKopeHUX eyeKTpoHiB 18,5
MeB, cepenHiif CTpyM IPUCKOPEHNX €NEKTPOHIB 5 MKA, TPUBAIICTL ONPOMiHEHHS 2
rox;, 100-cv® JITIK-nerextop; aumamisatop NTA-512B). 3po6neso  ouiHky
BiIHOCHOTO BMICTY 30]I0Ta Ta Cpiiia Ta AOLIIBHMX YACOBHX PEXUMIB CepifiHux
aHaniziB. Ha ocHOBi aHani3zy JUKepeN CHCTEMAaTHYHUX MOXMOOK poGUTHCS BUCHOBOX
PO MOXJIMBOCTI Ta JOLIILHICTh TaMMa-CIIEKTPOMETPIl 3pa3kiB Takoro THITY.
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