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In this paper, the method for dissolving of some arsenic sulfide
minerala from the Alshar mine, such as realgar and orpiment, and
lead determination by atomic absorption spectrometry, are givens.

The investigations showed that the presence of arsenic in-
fluence to the lead absorbance. Therefore, arsenic was separated in
the process of mineral’s dissolving.

Since the concentrations of lead in these minerals are very low,
they had to be determined by electrothermal atomic absorption
spectrometry.

INTRODUCTION

There are many data about the determination of lead by the methods of flame
and flameless atomic absorption spectrometry in a variety of geological materials.
The content of lead was determined in soils [1-5, 12], rocks [6-7, 12], ores [8-11, 12],
and in other geological materials [12-13]. Also there are number of papers for lead
determination in different types of sulfidic ores and minerals [14-16].

Until recently, there has been few data about the content of lead in the
minerals from the Alshar mine near Kavadarci, Macedonia, Yugoslavia. There are
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some data from Todt [17], who has determined the content of lead in lorandite,
orpiment and realgar by mass J)cctromctry

The determmatlon of 2°Pb, which is produced in nuclear reaction between
the solar neutrino and **TI, and is accumulated in the thalhum minerals [18], is of
special interest. But, because of the possibility for ﬁndmg %Pb which is obtained
from the lead content in the other minerals and materials, it is necessary to
determine the exact lead content in the other minerals, ores and rocks from Alshar.
The most occurring arsenic minerals in Alshar’, are realgar, orpiment and
lorandite, so it is important to determine the lead content in these minerals.

In this paper a method for lead determination in orpiment (As;S3) and
realgar (As4Ss) from Alshar, by atomic absorption spectrometry is presented.

Since the previous investigations [19] showed that arsenic in mass ratio with
lead up to 5000:1, influences the absorbance of lead, a method for dissolving the
minerals, which makes possible complete removing of the arsenic was developed.

EXPERIMENTAL

INSTRUMENTATION

A Perkin-Elmer Model 703 atomic absorption spectrophotometer, equipped
with a deuterium background corrector an HGA-400 graphite furnace, and a Model
056 stripchart recorder was used. A lead electrodeless discharge lamp was used as
a source, Background corrector was applied throughout the analysis.

For lead determination by flame atomic absorption spectrometry, an
air-acetylene flame was used.

Operating conditions for lead determination were established by extensive
testing and are given in Table 1.

REAGENTS AND SAMPLES

The mineral samples are from the Alshar arsenic-antimony mine. All
reagents and standards were of analytical grade. Stock solution of lead was prepared
by dissolving Pb(N03); in aqueous media. The mass concentration of lead was 1000
mg/dm™ and from this solution the other diluted solutions were prepared.

* Jocation Crven Dol,
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TABLE 1
INSTRUMENTAL PARAMETERS FOR LEAD
DETERMINATION BY ETAAS
MODEL 703
Wavelength 383.3 nm
Spectral slit 0.7 nm
Lamp power 10 W
Calibration mode Absorbance,
Peak height
Background corrector Deuterium arc lamp
HGA - 400
DRY
Temperature 120°C
Time 30s
Time ramp 2s
|CHAR
Temperature 550°C
Time 20s
Time ramp 1s
ATOMIZE
Temparature 2100°C
Time 5s
Time ramp 0
CLEANING
Temperature 2700°C
Time 3s
GAS Argon

I'nac. xem. TexHoJ1. MakeaoHHja 9 (1990)
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SAMPLE PREPARATION AND PROCEDURE

Orpiment and realgar were dissolved by the following procedure:

About 1 g powdcrcd mineral was transferred to a glass beaker and 20 cm
25% NH4OH and 2 cm? diluted solution of NH4Cl were added. The mixture was
gently heated and mixed, until it was dissolved. Then the reaction mixture was
filtered through a filter paper. The arsenic was removed in filtrate in soluble form,
and lead minerals and the other undissolved minerals remained as a residue. The
residue was washed with 10% ammonia. Then the filter paper was removed in a
glass beaker and was dissolved with 20 cm’® HNO3 (1:1). The solution was diluted,
filtered off, and made to volume in the volumetric flask. From this solution, a volume
of 20 mm° was introduced in the graphite furnace with Eppendorf pipette, and lead
was directly determined by electrothermal atomic absorption spectrometry
(ETAAS).

To verify the procedure, series of samples with known concentration of lead
were treated according to the previous procedure, and then lead was determined
by flame atomic absorption spectrometry. Also, some mineral samples with
standard addition of lead were made. The content of lead was checked in the
reagent, too.

3

RESULTS AND DISCUSSION

Our previous investigations about the interference of some elements on lead
determination by ETAAS [19], showed that the arsenic in mass ratio with lead up
to 5000:1 interferenced on the decreasing of the lead absorbance. This fact pointed
out to the necessity of lead separation from arsenic when lead is determined in
arsenic minerals by ETAAS. There are many different methods for lead separation
from the matrix, before its determination by atomic absorption measurements. To
this purpose, several methods are described, based on the extraction [4, 12, 20-29],
ionic exchange [10-12, 30-33], or lead is occasionally separated from the matrix by
precipitation methods [12, 34]. All these methods were developed to avoid
interferences of matrix elements and to increase the sensitivity.

In ‘this work, the separation of lead from arsenic was done by lead
precipitation and arsenic removing in the filtrate. Namely, the dissolving of the
orpiment and realgar was done with ammonia. In this case the arsenic is in soluble
form and lead minerals are undissolved. By filtration through filter paper, arsenic
was removed in the filtrate, and lead remained as a residue.

Bull. Chem. Technol. Macedonia 9 (1990)
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To verify the method, some standard samples with known concentration of
lead were prepared, and treated as it was described above. Also, some mineral
samples, with addition of lead, were dissolved by this procedure and lead was
determined by flame AAS. In some samples of orpiment an exact amount of
standard solution of lead was added in the final solution and lead was determined
by ETAAS

The results of lead determination by flame and flameless AAS, from the final
solutions, of blank samples and samples with standard addition, are given in the
Table II.

TABLE 11
THE RESULTS OF LEAD DETERMINATION IN THE BLANK
SAMPLES AND IN THE SAMPLES WITH STANDARD ADDITION
OF LEAD, BY AAS

SAMPLE Pb-added | Pb found
pg-cm® ug-em’
FLAME AAS
L Srandard solution of Pb 20 20
2. Blank sample 1. 20 20
Blank samplc 2. 20 19.6
3. Realgar with Pb-addition 1 20 19.2
Realgar with Pb-addition 2. 20 20
4. Orpiment with Pb-addition 20 _]9 2_ i
ETAAS |
5 Orpiment 0 5853
6. Orpiment with Ph—addition ; 10 £ighe 15;_
Orpiment with Pb-addition 2. 25 30.29
Orpiment with Pb-addition 3. 50 | 55.58

I"nac. xem. Texnon. Makejionuja 9 (1990)
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From these results, it can be seen that lead was not lost in the procedure of
dissolving, but it remained as a residue (or was precipitated). Also, it can be seen
that there is no interference arsenic, so it can be concluded that arsenic was removed
in the process of dissolving. Therefore, according to the procedure above, greater
number of samples of realgar and orpiment were dissolved, and lead was deter-
mined by ETAAS, according to the instrumental parameters given in Table 1.
ETAAS was applied because of the very low concentration of lead in these nnncrals
As it can be seen from Tablc I, very high atomization temperature (2]00 C), and
charge temperature (550 C) for lead determination is not necessary.

A calibration curve was constructed by introduction of suitable lead mass
from the standard solutions prepared in the same way as the samples. With this
method or a modification of the procedure (larger mass of samples and/or smaller
volume of solution) it was possible to determine lead in these minerals down to 0. 5
ug-g " Relative standard deviation up to 2 ug- g™ are 5%, and from 2-10 ug-g "
are < 9 %.

The results of the determination of lead in mineral samples are given in Table
III.

TABLE III

THE RESULTS FROM DETERMINATION IN
REALGAR AND ORPIMENT FROM ALSHAR

MINERAL Pb (ug-g?)
REALGAR
Realgar 1. 438
Realgar 2. i |
Realgar 3. 22
Realgar 4. 6.2
ORPIMENT
Orpiment 1. 8.0;9.4;84
Orpiment 2. f 5.8;5.3;6,6

Bull. Chem. Technol. Macedonia 9 (1990)
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From the Table III it can be considered that lead conccntrallon in orplmcnt

is from 53 t09.4 ug g L andin realgar from 1.1to 6.2 ug g ! These results are in
agreement with the results of lead determination by mass spectrometry in other
samples of these minerals from Alshar, given by Todt [17] (11.60 for orpiment and
0,38 ug-g”" for realgar)
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OITIPEAEJIYBAIE HA OJIOBO BO APCEHOBU
MMUWHEPAJIN O PYJAHUKOT ”AJIHIAP” CO ATOMCKA
ATICOPIIIIMOHA CITEKTPOMETPUJA

T. Cradunos, B. JopanaHosckd u C. AnekcoBcka

Bo oBOj Tpya ce yTBpPAEHHU MeTOIH 34 PACTBOPAHbe HA HEKOH dpCeH-CYyJ1-
GHAHK MHHepanH, o1 pYAHMUKOT “AUap”, K4Ko, Ha MPUMEP, peanrap M
AYPHUMHUIMEHT, 4 MOTOd € ONpelesyBAHO OJIOBOTO CO METOO4Td HA dTOMCKA
4ncoprnuMOHd CEKTPOMETPHJA.

[MpeTX0OHUTe HCMHUTYBdkbd MOKAKAd 1eKd MPHCYCTBOTO HA APCEH BlIHjde
Hd4 HamanyBakbe Ha ancopdaHUaTa Ha OJIOBOTO, MA 34TO4 apceHOT Oelue
CEeMApHUPdH YIITE BO TEKOT HA PACTBOPAHETO HA MHHEPASTHTE,

[Topaan HHCKWUTE KOHUEHTPAUMH H4 OJIOBOTO BO OBHE MHHEPAJIH,
HEroBOTO OMpefenyBarbe Oelle BPLICHO CO €NeKTPOTEPMHYKA ATOMCKA all-
COPMUMHOHA CMIEKTPOMETPH]A.

HHCTHTYT 3a Xemujd. [TpHPOAHO-MATEMATHYKH daKynTeT,
YHupep3uteT "Kupun v Metoauj”, 91000 Ckonje, [MT.dax 162
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