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A b s t r a ct: A method for the lead determination in dolomite by Zeeman electrothermal atomic absorption 
spectrometry, is presented, After the dissolution of samples, lead was extracted with sodium diethyldithio­
carbamate. 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 referent standard sam­
ples. A calibration curve (lor organic solutions containing up to I ng Pb) was made using the proposed extraction 
procedure lor standard solutions of lead. The standard deviation (SD) for 0.5 ng Pb is 0.0 1 ng and the relative stan­
dard deviation ranges from 2.5 to 3.5%. The detection limit of the method, calculated as :I SD of the blank, was 
found to be 1.5 ngg' . The operation conditions in electrothermal atomic absorption measurements (temperature 
and time) wer;.:: drying - 90 °C, 20 s; charring - 400°C , 20 s; atomizing - 1900 "C, 3 s; cleaning - 2650 -c, J s. 
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INTRODUCTION 

The mineral lorandite (TIA sS 2) , present in the 
Alshar deposit (Republic of Macedoni a), is a poss i­
ble so la r neu trino detector (Freedman et al ., 1976) . 
As resu lt of nuclear react ion between the isotopes 
of thallium 205T l and the sol ar neutrino, 105Pb is 

produced . The aim of the idea is to determine the 
content of Pb in the lorandite, that co uld give in­
formation for the valu e of sola r neutrino flux over 
an extended t ime (Pavicev ic, 1994 ). 

Because the loran dite is closely associated 
with other mine rals pr esent in the Alsha r deposi t, it 
is necessary to determine the lead content in them 
(Stafilov et a l., 1990; Stafil ov et al ., 1990a; Sta­
filov et al ., 1994) and also the other elements con­

\ tent in the ore samples and the minerals ( Stafilo v 
I and Todorovski, 1987; Stafil ov et a l., 1988; Sta­I 
1	 filov and Todorovski , 1990; Stafilov et al. , 1993;I, 
r 
I	 

Lazaru and Stafilov, 1993; Stafilov and Lazaro , 
1995) . These results giv e dat a about the purity of 
the inve stigated min erals that is important for the 
geochemis try an d for the explanation of the back­
g ro und radi at ion of Alsha r locality. 

Up to now, ETAAS has been widel y used for 
lead determinatio n in a variety of materials , 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 et al., 1979; Sedykh et al ., 
1980; Hall iday et al., 1980 ; Bertenshaw et al., 1982; 
Bektas and Akman, 1990) the results of the investi­
gations of matrix inte rference are g iven. However, 
in them the contents of Ca and Mg a re not in the 
same con centrati on ranges . Our pr evious inves ti­
gations ab out the interference of some elements on 
lead determina tion by ETAAS (Stafi lov et a l., 
1990) showed that the magnesium in mass rat io 
with lead up to 50 0:1 and the calcium lip to 1000 :1 
caus e decreasing of the lead absorban ce. This fact 
pointed out to the necessity of lead separation from 
calcium and magnesium when 1ead is determined in 
dolom ite by ETAAS. There a re man y diffe rent 
meth ods for lead sepa ration from the matrix before 
its det ermination by AAS, based on ext rac tion (Ar­
narez et al. , 1982 ; Ueda et al ., 1987 ), ionic ex ­
chang e (Freud iger and Kenner, 1972; Korki sch and 
Gross, 1974; Negi and Das,1 985) or precip itati on 
(Hudnik et al. , 1978; Sugim oto et al ., 1991). 

In this paper we suggest a new method for de­
termination of lead in dolo mite (Ca Mg(C 0 3h ) using 
electrothermal atom ic absorption spectrom~try 

(ETAAS) after an extract ion of lead by Na diethyldi­
thiocarbamate in methylisobutil ketone (MlBK) . 
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EXP.ERI ~.;lENTAL 

Apptuntus 

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

Table I 

Instrumental parameters for lead determination 
by ElMS 

Wavelength 
Spectral width slit 
Calibration moue 
Lamp current 
Background correct ion 
DRY 

Temperature 
Time 
Ramp time 

CHARRING 
Temperature 
Time 
Ramp time 

ATOMIZING 
Temperature 
Time 
Ramp time 

CLEANING 
Temperature 
Time 
Ramp time 

GAS 

90 "C 
20 s 
2 s 

400°C
 
20 s
 
1 s
 

1900 "C 
3s 
Os 

2650 °C
 
3 s
 
I s
 

Argon
 

Reagents and samples 

All reagent s and standards were of analytical 
grade . The stock solution of lead was prepared by 
dissolving high purity Pb(N03h (Merck) in redis­
t illed water. The concentration of lead in this solu­
tion was 1000 mgdm", from which all diluted so­
lutions were prepared. Mineral samples were taken 
from the Alsh a r mine, Republic of Macedonia. 

Procedures 

0 .1 to 1.0 g of powdered sa mples of do lomite 
was dissol ved in 10 mL of con centrated HCl and I 
mL of concentrated HN 0 3. The so lution was evapo ­
rated almost to dryne ss and the res idue wa s then 
dissol ved in 2 mL concentrat ed HCI and adding of 
13 mL redistilled wat er. The so lution' was filtered 
and transferred into a separatory funn el. 5 mL of 
ammonium c itra te (50 % w/v) we re added and the 
pH value was adjusted to about 9 wi th NaOH (20 
%). T hen, S mL of sodium die thy ldith iocar barnate 
(0.2 %) were add ed and the mixture wa s shake n for 
I min . After 15 min , 5 mL of organic so lvent were 
add ed. The mixture wa s shaken fo r 2 min, and lead 
was determ ined by ET AAS in the organic layer us­

ing aliqu ots of 20 ul, that were introdu ced in the 
graphite furnace. 

RESULTS AND DISCUSSION
 

Bode (1 954) found that lead could be satis­
factory ex trac ted with sodium diethyldithiocarba­
mate in CCl.'! in pH region of 5-11 . It was found 
that the ex traction with sodiu m dithiocarbamate in 
CCLI is better when ammonium citrate and KC N 
ar c added (Bode, 1954) . We found that addition of 
KCN is not necessary to obt ain satisfac tory extrac­
t ion rat e of lead - in .the pH range of 11.0 to 12 .0. 
Also, we fou nd that the extraction of lead with so­
d ium 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 so lutions with the sa me concentration 
of Pb and different concentrations of interfering 

elements were prepared and Pb was extracted by 
the proposed procedure. After the ext raction, Pb 
was determined in the organic phase and no inter­
ference on the lead ab sorbance we re found . Also; 
aliquot of organic layer wa s separated , evaporated 
to dryness and the residu e dissol ved in 2 mL of 
cone. HC!. 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, so me sa mples of the inves­
tigated minerals taken from Alshar mine, with st an ­
dard additions , we re extrac ted and lead was de te r­
mined . The results g iven in Table 2 show that sa tis ­
factory recovery results were obta ined. 
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, I Table 2 

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

Samples 
Pb added 

(ugg'") 
Pb ca lcula ted 

(Ilg·g-I) 
Pb round 
(ug-g'") 

Recovery 
( %) 

I-I 1.53 

1-2 4.97 6.50 6.54 100.60 

1-3 9.93 11.45 11.48 100.26 

2-1	 1.24 

2-2 4.97 6.21 6.35 \02.3 

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 f.l.g.g-l Pb). Using the proposed method we 
find that the content of lead in different samples of 
the mineral range from I to 2.5 ug-g" 

The determination of lead was also performed 
for two referent standard samples (SU I and 204J 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 oflead in standard samples 

Standard sample Certified value Vallie found 

(ugg") (ugg") 

SU I 0.01 0.0085 

204J E 0.002 0.0017 

A calibration curve (for organic solutions 
containing up to 1 ng Pb) was made using the pro­
posed extraction procedure for standard solutions of 
lead. The standard deviation (SO) for 0.5 ng Pb is 
0.0 I ng. A relative standard deviation for this 
method range from 2.5 to 3.5 %. Th e detection limit 
of the method, calculated as 3 SO of the blank, was 
found to be 1.5 ngg'". 

CONCLUSION 

It wa s shown that sodium dieth yldithiocarba­ formed from a med ium of pH 6.0 - 10.0 . Th e 
mate can be successfull y applied for lead extraction method of Zeeman electrothermal atomic absorption 
in MIBK from dolomite. The extraction was per- spectrometry wa s used for determination of lead. 
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P e 3HM e
 

ODPEJI.EJIYBAlhE lIA OJIOBO BO D:OJIOMl1T CO ZEEMAN -OBA EJIEKTPOTEPMJiIl:.IKA
 
ATOMCKA ADCOPIllJ,I10HA CDEKTPOMETPI1JA
 

T paj uc CTatPHJlO BHABila Jlaaapy
 

I1llctTtuiliy ili JIl x euu]a, n pllfJO OHO " i ,W llr f ,IWIII.II 'IKII cjJaK y Jlllr elll., YH.1WffJJlIIII. elll. .. Ca. Kupu,n II Meiiioouj", 
ii. Ip. 162, 91001 Cicoiij e, M ax eoonuja 

Kny-um 300p OBH: onOBO; aonosnrr: eneKTp0TepMI1'IKa aTOMCKa ancopnuaoxa cnexrpoverpnjn 

B o TpYAOT e rrpenn oxcea MeTOA aa orrpenen yaaa,e 

aa OJlOBO BO JlOJlOMI1T co Zeeman-o s a en exrpor ep sm -rxa 

aTOMCKiI anco p nuaoua cneKTpoMe1'pHja. Do paCTBopa­

H,eTO WI npooirre onoaoro ce excrpaxnpa co HaTpHyM-AI1­

erunnnruo xa poaarrr. O noBHO-AHTI10Kap6aMaTHIlOT KOM­

nn exc ce excrpaxa pa BO MeTI1J1H306YTllJJ K<:T OH ripll pH 

OJ( 6,0 AO 10,0. Flocranxa-ra e no'rnpnena co MeTOAOT aa 

CTaH,'lap,'lHI1 noua -roun H co aaannaa n a pecpep earnu 

CTaHj:lapJ.1HIl rtp oo a. Kanaopatm oanor nnjarpa« (aa op­

r ancx x pacrnopu KOI1 GOAP)K(lT ,!I.?'1 ng Pb) e no,qrOTBeH 

co npavena aa np enrroacenara noc r an xa aa cranana pnu 

pacrnopn OJ:{ OJlOBO. CTaHAapAHaTa uea ajn ua ja (SO) sa 

0,5 ng Ph m uecy ua 0,0 l ng, AOA<:Ka pen a'rn a ua'ra CTa H- ,'. 

AapAHa ne anja unja ce A1Hl)K1l OA 2,5 A<:10 3 ,5 % . Fpa nauar-a 

na nerexunja a a MeTOAOT, npe csrera aa KaKO 3 SO na 

cne na npooa, e 1,5 ngg' . OnTHMaJlHHTe ycrrou a sa onpe­

J(eJIyBaH,eTO aa OJlOUOTO co eJIeKT]JOTepMil'IKaTa aTOM­

cxa a rrcoprumoaa cnex rpoverpnja (resmepary pa Ii Bpe­

Me) ce: cy w eH,e - 90°C, 20 s; )KapeH>e - 400 "C, 20 S' 

aTOM1l3al..(Hja - 1900 °c, J s; ' IllCTeH>e - 26 5'0 °c, 3 s. 


