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In this paper a method for lead

ntimenite by electrothermal atomic absorpticn

[0

cirvitetry {(ETAAS) 1s presented. The antimoniie

m
Dol
U

samples are from "Alshar”™ mine unear Kavadarci, SE

Macedonia.
ecau

(o8]

se i the very low concentration <f iead in
thisz mineral and the antimony interferences, it

~as noecoessary to separate the lead firom the mat-

b

rix, For tHis purpose, after the dissolution of
4 antimonite, lead was extracted with sodium di-
ethvldithiocarbamate in carbon tetrachloride. By
adjusting pH in the range from 10.5 to 12.3, anti-
mony was not coextracted with lead.
With this method, it is possible to determine lead

. . . -1
in antimonite up to 0.1 ug-g .

INTRODUCTINN

Accerding Lo the investigation for uwusing the thallium mine-

tals from “Alshar” wmine, near wavadarci, SF Macedonia, as

sc¢lar neirine det«clLOrs, L. 15 &Cessal'y ¢ dwetermine the
. °ns, . .

content - ¢ Pt which 1~ preducea i the nucleozr reaction

. 205
I3

petie=n ‘he« solar neutrinc arnd 1, and is accumulated :a

the minera: lorandite {(1}. But, because of the possibility



«f presence of lead in the other minerals and materials, it
i necessary exactly determination of the lead content in

the minerals, ores and rocks from “Alshar”.

‘n'il recently, there are little data ab-.ul the content of
irad in the minerals from this mine. There are zome data
Prom Todt who has ietermined the -ontent of lead in iovandi-

te, orpiment and realgar by mass spectirometry [2].

Continuing our investigations about using electrothermal
atomic absourption spectrometry {(ETAAS) for iead determinati-
on :n minera:s fre "Alshar” [2,41, in this paper a methed

for lead determination in antimonite (SbZSQ) 1s presented.

There are many data about the determination =i !=ad by ETAAS

(@3]

tn variety of geological materials {3,5! and alsc, rthere are
rimber of papers for iead determiunation in - .fferent t;ﬁca
w0 culfidic mineruals and cres [7,8]. Usually, an acid di-
gestion 1is used for sample Jdissolution, but this, however,
produces sc:utions that contain different icns of elements
dissolved from the sample matrix. Interelemental interferen-
ces dre a common source of errors in atomic absorption spec-
trometry. Therefore, different methods Ffor lead separation
from the matrix, before its determination by ETAAS were de-
veloped. For this purpose, several methcds based on extrac-
tion [9, 10], ionic exchange ({11, 12}, and by precipitation
!13] are described. For lead separation from antimony, in
this work, an =xiraction methed was chosen,. For this purpo-

se, lead was =xtracted with sodium diethyldithiocarbamate in

cclL,.

EXPERIMENTAL

INSTRUMENTATICGN
A Perkin-Elmer Model 703 atomic ab-ciption spectrophotometer
#¢uiipped with a deuterium backgrourn? corrector, HGA-400 gra-

phite furnace and a Model 036 strip hart recorder was used.




A lead clectrodeless dischurge lamp was use as a swurce.

sackground correctsr was uapplied :aroughout the cour-e of
analyvsis.
Upvratliorn oot lons for oad determinagt ron o al i =20 LN

Tablie I,

REACENTS aND -AMPLES
The .ineral sampliles ure from “Alsha:r”™ mine, near Ha.adarcti,

~ i

1"
C.
et
-
o

all eagents and standards veie 0 snaistical grade ., o.oon
solution of lead was prepared by dissclving Phasug)z in ulis-
tiiled water. The mass ooncentralinn £ Lead  was (000
mg-dm-J,and from this solut.on the - tnhe: 12t scidt lons

w.cre prepared.

sbout 1 g of puwdered mineral antimonite 'Sb,3,) was *raus-
I 2
<

ferr2d (¢ a glass beaker and 20 cm3 cvone. HC1 ang lcm’
conc. H;\'O3 were added. The mixture was heated and mixed,
un*til it was totally dissolved. Whern ‘he reaction mivt o
was cool, it was filtered throuéh a filt2r paper, and 3 cm’
50% ammonium citrate were added. Than the pH value was .ad-
Justed to about 11.5 {10.3 -12.5) with 20% NaCH. Afte» that
5 cm3 5% KCN were added and the mixfure was transfe:red to 2
separating funnel. cm3 0.2% sodium diethyldithivcarbamate

were added and the mixture was shaken for a minute. After 19

. - 3 - ) L .
minn, > cm CC]_4 were added. The mixture was shaken -2 inin.

ard zfter i3 min.the organic iuaror was filtered off and foom
. . 5 . )
this scluticon a volume of 20 mn” ~as intrduced .1 the <ra-

phite furiace with Eppendorii pipette, and lead was i termi-

ned hy ETAAS.



Table 1

Instrumental parameters feor
Atomic abscrgtion

Wavelength
Spectral slit
Langp power
Calibration mode
Backgrour® correcticn
Grapnite

URYING

Tempetra:ury

Time

Ramp time
CHARRING

Temperatuie

Time

Ramp time

ATOMIZING

Temperature

lead Jdeterminaticn Ly ETRAS
spectrophctarmater
38.,.20 nm
LT LR
I

Neuterium arc lamp
tutrnace
2o 7C
30 s
Z s
—epn O,
530 i
o
20 °C
0.
2100 ¢
3 s
o
vt >
o]
2700 “C
S
A2rgon

RESULTS AND DISCUSSION

Time
Ramp time

CLEANIXNG
Temperature
Time

GaZ

There are no Jdata about Lhe
by ETAAS, so vur

determination

antimony

interferences on

first step in this work

lead

“as



to investigate ihe matirix interferences. For this purpose,
series of s»an.pivs with constant mass of iead and varying
masses of antimony were prepared and lead was determined by
£T4AS. The mass ratiss of 2o and St 2 iod fronm I S

1:300060 . The wmeasuremenls were performed .n 2 mol i 1
¢nlutions. The resuits of the lead Jdeterminatio:. by ETass in
these sampies are given in Table T7.
Table II
Influvn e -f antimony on lerd determination by ETAaAS
Sample Mass ratios Lear

N ! A ordanc:s:

No ey Mgy bsorvanc

1. o0 GLIRG

2. 1 ¢ 300 0.:80

3. 1 : 1000 0.180

4. 1 : 5000 0.180

5. 1 : 10000 U.172

6. 1 . 30000 0.160

7. i 100000 0.155

2. i ¢ 200000 0.151

9. 1 ¢ 3009000 0.143
A8 it can be seen from +he Table II, antimony interfere on

the determination of iead by ETAAS with decreasing the PbL

absorbance, when the mass ratio is up to 1:10000. Therefore,

it was necessarv o separate the lead from the matrix, befo-
re its deteriination by ETAAS. Also, the <oncentration - ¢
tead in antimonst o from CLlehar’ is very low, so it was ne-
cessary to concentrzte the content of lead.

For these purpose- 2 methnd based on extraction was use.d.
The literature daiu {147, -towed that when lead was 2xtrac-
ted with sodium diethyldithiocarbamate in -:arbon tetrachlo-
ride, in alkaline medium, antimony was not coextracted with
lead. Bode [I51, found that by adding ammonium citrate and



“CN. the extractinon of lead with sodium diethylidithiocarba-

T wrify

this methuli,serie- of <amples svith Known conuen

tvatione of lead, with antimony were prepared and troated as

i tae deso: ibed above. The mass con watrations of anbrime ny
in these samples were the same as in the 1 g of antimonite
(3b,5,0. The rewsults of itead Jetermination by ETAAS in The-
se samples, are stn agreemen: - ith tha! samgies with the same

concentrat _ons of lead without antimony, so 1t can be con-

~uded tuat untimony was net coextrocted with lead.

Since, this method gives u pussibility for de: zrmination of

“er  1oa concentiation of lead by ETAAS, c<ome antimorite
sawples ware dissclved and treated by the sane me=thod and

lewd vas ceterpined by ETAA3. Also, some samples of antimo-
Aite vith standard addition of lead were prepared and treat-
+d :n the same manner. The results ol lead determination by
TTAAS in these samples are given in Tauvle CII.

Trom these results 1t can be coaciudeu that lead concentra-

) ) ) " .o . o -1
tions in antimon‘te from TAlshar is from .3 pg-g to 2.5

A calibraticn curve was constructed hy similar treatment of
samples containing from 0 to 20 ng lead. The overall stan-
dard deviation was calculated as 0.046 ug'g—i and applying
the 20 detection limit rule a detection limit on the order

-1 . .
of .1 ug-g is obtained.
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Table II1X

The results of lead determination in antimonite from

“"Alshar”
Sample Pb added Fb calc. Pb found Deviation

- -1 -1 .
No HE - & ! HE - Z HE ' & k K
1 - - . .69
1’ 2 2.69 2.31 18.350
2 - - 2.47
2 2.3 1.97 +.92 2.80
3 - - 0.3
37 2 Z.38 2.19 .50
4 - - 0.59
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POVZETEK

]

At. AdApsorpt.
19735 .
28, ot 7 J.Q'(-l‘
Chip. scta, 98,

Izdelali smo metodo za dolocanje svinca v antimonitu z elek-

trotermic¢no atomsko absorpcijsko spektrometrijo in jo upo-

rabili za analize vzorcev rudnika "AlSar" v Makedoniji. Za-

radi nizke koncentracije svinca v tem mineralu in interfe-

rence antimona smo za separacijo svinca uporabili ekstrakcijo

dietilditiokarbamatnega kelata v CClA.
smo dosegli pri pH 10,5

metodi znaSa 0,1/ug/g.
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Optimalno locitev

12,5. Meja zaznavnosti pri tej



