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DETERMINATION OF LEAD IN DOLOMITE BY ZEEMAN ELECTROTHERMAL
' ATOMIC ABSORPTION SPECTROMETRY
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Abstract Amethod for the lead detemmination in dolomite by Zeeman electrothermal atomic absorption
spectrometry, is presented. After the dissolution of samples, lead was extracted with sodium diethyldithio-
carbamatc. The lead-diethyldithiocarbamate complex was extracted into methylisobutyl ketone trom a medium of
pH 6.0-10.0. The procedure was verified by method of standard additions and by analyzing reterent standard sam-
ples. A calibration curve (for organic solutions containing up to | ng Pb) was made using the proposed extraction
procedure for standard solutions of lead. The standard deviation (SD) for 0.5 ng Pb is 0.01 ng and the relative ston-
dard deviation ranges from 2.5 to 3.5%. The detection limit of the method, calculated as 3 SD of the blank, was
found to be 1.5 ng-g™'. The operation conditions in electrothermal atomic absorption measurements (temperature
and time) were: drying ~ 90 °C, 20 s; charring ~ 400 °C, 20 s; atomizing — 1900 °C, 3 s; cleaning — 2650 °C, 3 s.
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INTRODUCTION

The mineral lorandite (T1AsS,), present in the
Alshar deposit (Republic of Macedonia), is a possi-
ble solar neutrino detector (Freedman et al., 1976).
As result of nuclear reaction between the isotopes
of thallium *®TI and the solar neutrino, **Pb is
produced. The aim of the idea is to determine the
content of Pb in the lorandite, that could give in-
formation for the value of solar neutrino flux over
an extended time (Pavicevié, 1994).

Because the lorandite is closely associated
with other mincrals present in the Alshar deposit, it
is neccssary to determine the lead content in them
(Stafilov et al., 1990; Stafilov et al., 1990a; Sta-
filov et al., 1994) and also the other elements con-
tent in the ore samples and the minerals ( Stafilov
and Todorovski, 1987; Stafilov et al., 1988; Sta-
filov and Todorovski, 1990; Stafilov et al., 1993;
Lazaru and Stafilov, 1993; Stafilov and Lazaru,
1995). These results give data about the purity of
the investigated minerals that is important for the
geochemistry and for the explanation of the back-
ground radiation of Alshar locality.

Up to now, ETAAS has been widely used for
lead determination in a variety of matenals, so, there
are number of papers about it. In a part of the pre-
sented papers (Regan and Waren, 1976; Manning and

Slavin, 1978; Hageman ¢t al., 1979; Sedykh et al,,
1980; Halliday et al., 1980; Bertenshaw et al., 1982;
Bektas and Akman, 1990) the results of the investi-
gations of matrix interference are given. However,
in them the contents of Ca and Mg are not in the
same concentration ranges. Our previous investi-
gations about the interference of some elements on
lead determination by ETAAS (Stafilov et al,
1990) showed that the magnesium in mass ratio
with lead up to 500:1 and the calcium up to 1000:1
cause decreasing of the lead absorbance. This fact
pointed out to the necessity of lead separation from
calcium and magnesium when lead is determined in
dolomite by ETAAS. There are many different

methods for lead separation from the matrix before =

its determination by AAS, based on extraction (Ar-
narez et al., 1982; Ueda ct al., 1987), 1onic ex-
change (Freudiger and Kenner, 1972; Korkisch and
Gross, 1974; Negi and Das,1985) or precipitation
(Hudnik et al., 1978; Sugimoto et al., 1991).

In this paper we suggest a new method for de-
termination of lead in dolomite (CaMg(COs),) using
electrothermal  atomic  absorption  .spectrometry
(ETAAS) after an extraction of lead by Na diethyldi-
thiocarbamate in methylisobutil ketone (MIBK).
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EXPERIMENTAL

Apparatus

A Varian SpectrAA-604Z Zeeman atomic ab-
sorption spectrophotometer equipped with a Varian
PSD-100 Autosampler was used. The light source
was a lead hollow cathode lamp. Pyrolytically
coated graphite tubes were used. The instrumental
parameters are given in Table 1.

Table 1
Instrumental parameters for lead determination
by ETAAS
Wavelength 283.5 um
Spectral width slit 0.5 nm
Calibration mode Peak he'ght
Lamp current 5 mA
Background correction Zeeman
DRY
Temperature 90 °C
Time 20's
Ramp tune 2s
CHARRING
Temperature 400 °C
Time 20's
Ramp time ls
ATOMIZING
Temperature 1900 °C
Time 3s
Ramp time 0s
CLEANING
Temperature 2650 °C
Time 3s
Ramp time ls
GAS Argon

Reagents and samples

All reagents and standards were of analytical
grade. The stock solution of lead was prepared by
dissolving high purity Pb(NO;)» (Merck) in redis-
tilled water. The concentration of lead in this solu-
tion was 1000 mg-dm™, from which all diluted so-
lutions were prepared. Mineral samples were taken
from the Alshar mine, Republic of Macedonia.

Procedures

0.1 to 1.0 g of powdered samples of dolomite
was dissolved in 10 mL of concentrated HCI and |
mL of concentrated HNOs. The solution was evapo-
rated almost to dryness and the residue was then
dissolved in 2 mL concentrated HCl and adding of
13 mL redistilled water. The solution was filtcred
and transferred into a separatory funnel. 5 mL of
ammonium citrate (30 % w/v) were added and the
pH value was adjusted to about 9 with NaOH (20
%). Then, 5 mL of sodium diethyldithiocarbamate
(0.2 %) were added and the mixture was shaken for
I min. After 15 min, 5 mL of organic solvent were
added. The mixture was shaken for 2 min, and lead
was determined by ETAAS in the organic layer us-
mg aliquots of 20 pL that were introduced 1 the
graphite furnace.

RESULTS AND DISCUSSION

Bode (1954) found that lead could be satis-
factory extracted with sodium diethyldithiocarba-
mate in CCly in pH region of 5-11. It was found
that the extraction with sodium dithiocarbamate in
CCl, 1s better when ammonium citrate and KCN
are added (Bode, 1954). We found that addition of
KCN is not necessary to obtain satisfactory extrac-
tion rate of lead-in-the pH range of 11.0 to 12.0.
Also, we found that the extraction of lead with so-
dium ditehyldithiocarbamate can be made with
MIBK in the pH range of 6.0 to 10.0, too.

To check whether Ca and Mg coextract with
Pb, series of solutions with the same concentration
of Pb and different concentrations of interfering

elements were prepared and Pb was extracted by
the proposed procedure. After the extraction, Pb
was determined in the organic phase and no inter-
ference on the lead absorbance were found. Alsoy
aliquot of organic layer was scparated, evaporated
to dryness and the residue dissolved in 2 mL of
conc. HCI. Using flame AAS, it was found that ex-
tracted amounts of Ca and Mg were in range that
have not influence on Pb absorbance.

Using the method, some samples of the inves-
tigated minerals taken from Alshar mine, with stan-
dard additions, were extracted and lead was deter-
mined. The results given in Table 2 show that satis-
factory recovery results were obtained.
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Table 2

Determination of lead in dolomite by method of
standard additions, determined by ETAAS

Pb added Pb calculated Pb found Recovery

Samples (ngg™ (ngg (g™ (%)
J] = = 1.53 =
12 4.97 6.50 6.54 100.60
=3 9.93 11.45 11.48 100.26
2-1 = L 1.24 -
22 4.97 6.21 6.35 102.3

~

There is only one data for the Pb content in the
dolomite from the Alshar mine given by Frantz et
al. (1994) obtained by neutron activation analysis
(0.189 pg-g™ Pb). Using the proposed method we
find that the content of lead in different samples of
the mineral range from 1 to 2.5 pg-g™

The determination of lead was also performed
for two referent standard samples (SUI and 204] E).

The results of measured and certified values for
lead content are given in Table 3. As it can be seen,
the measured concentrations for lead are very simi-
lar to the certified values.

Table 3

Determination of lead in standard samples

Standard sample Certified value Value found

(ngg™ (ngg™)
SU | 0.01 0.0085
2041 E 0.002 0.0017

A calibration curve (for organic solutions
containing up to | ng Pb) was made using the pro-
posed extraction procedure for standard solutions of
lead. The standard deviation (SD) for 0.5 ng Pb is
0.0l ng. A relative standard deviation for this
method range from 2.5 to 3.5 %. The detection limit
of the method, calculated as 3 SD of the blank, was
found to be 1.5 ng-g™".

CONCLUSION

It was shown that sodium diethyldithiocarba-
mate can be successfully applied for lead extraction
in MIBK from dolomite. The extraction was per-

formed from a medium of pH 6.0 — 10.0. The
method of Zeeman e¢lectrothermal atomic absorption
spectrometry was used for detcrmination of lead.
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Pezume

ONPEJEIYBAIBE HA OJJOBO BO JOJIOMUT CO ZEEMAN-OBA EJEKTPOTEPMIYKA
ATOMCKA AIICOPIINOHA CIIEKTPOMETPHIA

Tpajue Cracunos u Anna Jlazapy

Huciuuidiyi sa xesuja, Ipupodro-smailtesmaiiiussie parkyaiietts, Ynugepsuineit ,,Co. Kupua u Mediodw ",
i ¢h. 162, 91001 Croitje, Maxedontyja

Koryunu 360poB#: 0N0OBO; OTOMHAT; EJIEKTPOTEPMUUKA ATOMCKA AIICOPNIUOKA CHIEKTPOMETPH]jA

Bo TpyaoT € OpeEROXKEH METOX 3a onpenénysa}be
Ha OJIOBO BO JIGNIOMUT CO Zeeman-0Ba €NeKTPOTEPMHYIKA
aToMCKa ancopnuHOHa cnekTpomeTprja. ITo pacrsopa-
HBETO Ha NMpOBUTE ONOBOTO C& eKCTPaxHpa cO HATPHYM-1HU-
eTHNANTHOKapGaMaT. ONOBHO-AHTHOKAPOAMATHHOT KOM-
TJIEKC Ce eKCTpaxupa BO METUAR30BYTHN KeTOH nipy pH
o 6,0 1o 10,0. TlocTankaTta e NOTBPAEHA CO METOHOT Ha
CTaHJapiH¥ JOHaTOLY M CO aHanu3a Ha pedepeHTHH
cTagapfgan npobd. KanubpannouHoT pujarpam (3a op-
FAHCKHM PACTBOPH KOM cogpkat 10 1 ng Pb) e nogrorsen

CO NMpHMEHA Ha NPEANOXKEeHaTa MOCTANKA 3a CTagHAAPHY
pacTBopH Off onoBo. CTaHpapakaTa fesnjauuja (SD) 3a
0,5 ng Pb uzgecysa 0,01 ng, gopeka penaTHRHATA CTaH-
HapAHa AeBUjalunja ce ABHXKY Of 2,5 1q,3,5 %. I'panuunaTa
Ha AeTeKlHja Ea METOROT, mpecverana Kako 3 SD Ha
cnena npo6a, e 1,5 ng-g”'. ONTHMAHUTE YCIOBH 33 Onpe-
HeNyBalmheTO Ha OJIOBOTO CO €NEKTPOTEPMUIKATA ATOM-
CKa amcoOpMuHOHa CHEKTPOMeTpHja (TeMnepaTypa u Bpe-
Me) ce: cymierse — 90 °C, 20 s; xapewme — 400 °C, 20 s;
aTomusaunja — 1900 °C, 3 s; uncTeme — 2650 °C, 3 s.



