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In thispaper, the method for dissolvingof some arsenicsulfide
minerala from the Alshar mine, such as realgarand orpiment, and
lead detennination by atomic absorption spectrometry, aregivens.

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

Since the concentrations of lead in these minerals are verylow,
they had to be detennined by electrothennal atomic absorption
spectrometry.

INTRODUCTION

There are many data about the determination of lead bythe methods of flame
and flameless atomic absorption spectrometry in a variety of geological materials.
The content oflead 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 ofsulfidic 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 ~ectrometry.
The determination of 20 Pb, which is produced in nuclear reaction between

the solar neutrino and 20sTI,and is accumulated in the thallium minerals [18], is of
special interest. But, because of the possibility for finding 20sPb 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 (AS2S3) and
realgar (AS4S4)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 electrode less 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 I.

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(N03h in aqueous media. The mass concentration of lead was 1000
mg/dm3 and from this solution the other diluted solutions were prepared.

* location Crven Dol.
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TABLE I
INSTRUMENTAL PARAMETERS FOR LEAD

DETERMINATION BY ETAAS

rJlac. xeM. TeXHOJl. MaKe.QoHHja 9 (1990)

MODEL 701

Wavelength 383.3 nm

Spectral slit 0.7nm

Lamp power IOW

Calibration mode Absorbance,
Peak height

Background corrector Deuterium arc lamp

HGA - 400
DRY

Temperature 120uC

Time 30 s

Time ramp 2s

CHAR

Temperature 550°C

Time 20 s

Time ramp Is

ATOMIZE

Temparature 21O<PC

Time 5s

Time ramp 0

CLEANING

Temperature 27000C

Time 3s

GAS Argon
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SAMPLE PREP ARA nON AND PROCEDURE

Orpiment and realgar were dissolved by the following procedure:
About 1 g powdered mineral was transferred to a glass beaker and 20 cm3

25% Nff40H and 2 cm3 diluted solution of NH4CI 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 cm3 HN03 (1:1). The solution was diluted,
filtered off, and made to volume in the volumetric flask. From this solution, a volume
of 20 mm3was 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.

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.
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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 n.

TABLEn
THE RESULTS OF LEAD DETERMINATION IN THE BLANK

SAMPLES AND IN THE SAMPLES WITH STANDARD ADDITION
OF LEAD, BY AAS

rJlaC. XCM. TCXIIOJ]. MaKCJlOIIHja <}(I (NO)

SAMPLE Pb - added Pb found

-3 -3
,ug' cm ,ug' cm

FLAMEAAS

1. Srandard solution of Pb 20 20

2. Blank sample 1. 20 20

Blank sample 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 19.2

ETAAS

5. Orpiment 0 5.55

6. Orpiment with Pb-addition I. 10 15.7

Orpiment with Pb-addition 2. 25 30.29

Orpimcnt with Pb-addition 3. 50 55.5



164 T. Stafilov, V. Jordanovslw and S. Aleksovslw

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 I.
ETAAS was applied because of the verylow concentration oflead in these minerals.
As it can be seen from Table I, very high atomization temperature (210<PC), 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
pg' g-1. Relative standard deviation up to 2pg' g-1 are 5%, and from 2-10 pg' g-1
are < 9 %.

The results ofthe determination oflead in mineral samples are given in Table
Ill.

TABLE III

THE RESULTS FROM DETERMINATION IN
REALGAR AND ORPIMENT FROM ALSHAR

Bull. Chem. Technol. Macedonia 9 (1990)

MINERAL Pb (ag.g-l)
REALGAR

Realgar 1. 4.8

Realgar 2. 1.1

Realgar 3. 2.2

Realgar4. 6.2

ORPIMENT

Orpiment 1. 8.0; 9.4; 8.4

Orpiment 2. 5.8; 5.3; 6,6
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From the Table Ill, it can be considered that lead concentration in orpiment
is from 5.3 to 9.4 ,ug' g-l and in realgar from 1.1 to 6.2,ug' g-l. 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-l for realgar)
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OnPE,IJ;EJIYBAI-hE HA OJIOBO BO APCEHOBI1
MI1HEP AJII1 O,IJ;PY,IJ;HI1KOT "AJIillAP" CO ATOMCKA

AnCOpnU;110HA CnEKTPOMETPI1JA

T. CTacpHJlOB, B. J opllaHOBCKa H C. AJlCKCOBCKa

Bo OBoj TPYll cc YTBpllCHH MCTOllH 3a paCTBOpaJ-bC Ha HCKOH apcCH-cYJI-

CPHllHH MHHCpaJlH, Oil PYllHHKOT "AJlwap", KaKO, Ha npHMep, pcaJlrap H

aypHnHrMeHT, a nOToa e onpelleJlYBaHo OJlOBOTO co MCTOllaTa Ha aTOMcKa

ancopnUHOHa CnCKTpOMCTpHJa.

npeTXOllHHTC HcnHTYBaJ-ba nOKa)/{aa llCKa npHCYCTBOTO Ha JpCCH BJlHjac

Ha HaMaJlYBaJ-be Ha ancop6aHuaTa Ha OJlOBOTO, na 3aToa apceHOT 6cwc

ccnapHpaH YWTC BO TCKOT Ha pacTBOpaJ-bCTO Ha MHHCpaJllnc.

nOpallH HHCKHTC KOHUCHTpamm Ha OJlOBOTO BO OBI1C MIIHepaJll1,

HerOBOTO onpelleJlYBaJ-bC 6cwc BpWt;HO CO CJlCKTpOTCpMI11.JKa aTOMcKa an-
copnUHOHa CnCKTpOMcTpHja.

HHCTHTYT 3a xCMHja. npHpOllHO-MaTCMaTH1.JKH cpaKYJlTCT,

YHHBep3HTCT "KHPHJI H MeTollHj", 91000 CKonje, n.cpax Ih2
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