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IN THE AREA NEAR THE LEAD AND ZINC SMELTING PLANT IN TITOV
VELES CITY, MACEDONIA

Vera Jordanovska and Trajce Stafilov
Institute of Chemistry, Faculty of Science, St. Kiril and Metodij University, POB 162,
91001 Skopje, Macedonia

Abstract

The occurrence of lead and znc in soils samples and some fresh vegetables (onion,
lettuce, cabbage, carrot, spinach, cucumber, leek) produced in the area near the lead and
zinc smelting plant in Titov Veles City, Macedonia has been presented. The determination
of lead and zinc was performed by atomic absorption spectrometry. The results from the
lead and zinc content in the soil and vegetable samples taken from the different distances
of the smelting plant (1, 1.5 and 3 km) are compared. The concentration of lead and znc in
the soil samples which are near to the smelting plant is higher than in the samples which are
far-away from the Pb-Zn smeltery. From the resuits of the investigations it can be also
concluded that the lead and zinc rations in vegetable samples depend from the
distance of the kitchen-gardens from the smelting plant. It was found evident differences in
the lead and zinc concentrations in the washed and unwashed vegetable ples. In some
of the investigation vegetables the content of lead is higher than those permitted by
Macedonian government regulations.

Introduction

The presence of heavy metals in the plants is expected in small quantity. As a results of
polluted envir their rations can be increased, and metals which are not
normally present in the constitution can be found i the plants. The most present
contaminants are lead and zinc. The main threat from lead and znc is in places near lead
and zinc smelters, as lead and zinc may escape as dust with flue gases. It is known that lead
is a extremely toxic element [1]. In the human body lead is accumulated in the bones, from
which it is mobilized when the changes in the organism occur in that case it blockades the
work of the enzymes which are taking part in the synthesis of hemoglobin. Also, higher
levels of lead in the body can cause some disorders as in heart functions, higher blood
pressure, influence on central nervous system, etc.

Because of the fact that lead can be absorbed into the body by consumption of lead-
containing food stuffs, there is a necessity of precise and exact determination of lead in
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various types of food. The survey of the literature has shown that there are many data on
lead and zinc determination in food. It can be seen that usually the methods of flame atomic
absorption (AAS) (2-6) and electrothermal atomic absorption spectrometry (ETAAS) [7-
9], were used.

In this work the determination of lead and zinc by AAS in soil, -as well as in some
vegetables samples, taken from different places near the lead and zinc smelting plant in
Titov Veles city, Macedonia has been done.

Experimental
Instrumentation -

A Perkin-Elmer models 303 and 703 atomic absorption spectrophotometer equipped
with a deuterium background corrector, HGA-72 graphite furnace and model 056 strip
chart recorder were used. The lead and zinc hollow cathode lamps were used as sources.
Lead and zinc were determined by flame atomic absorption spectrometry except in the case
of low concentrations of lead were electrothermal atomic absorption spectrometry was
used. Optimal instrumental conditions for lead determination by ETAAS (temperature and
time) are: drying: 110 °C, 20 s; charring: 400 °C, 20 s; atomize: 2000 °C 5 s and cleaning
2650 °C and 3 5. Argon was used as an inner gas. Gas mixture of acetylene and air was
used for flame AAS determinations.

Procedure for the lead and zinc determination in soils

| g of fine milled soil sample was transferred in a glass beaker and 50 cm® of acid
mixture of HCl and HNO; (wv. 3:1) were added. A mixture was heated 3-4 hours on a hiot
plate to obtained a minimum volume. Then, 50 cm’ of deionized water were added and the
solution was filtered off. The filtrate was collected in a volumetric flask of 100 cm”.
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Procedure for the lead and zinc deter ion in

10 to 20 g of food samples were put in an Erlenmeyer flask. 20 cm’ of hydrochloric
acid solution (2:1. WHCH/(H,0)) was added, brought to a boil on a hot plate and
mqun._.on for 5 minutes. The solution was cooled, filtered and transferred to a 50-mL
volumetric flask and made to volume with deionized water.

Results and discussion

The results from the lead and zinc determination i soils from three different places
(1, 1.5 and 3 km from the smelter) in the Titov Veles city area are given in Table 1. It can
be seen that in the soil samples which are nearer to lead and zinc smelting plant, lead and
zinc contents are higher than in the samples which are far-away from Pb-Zn smelter. It is
obviously that the dust from the lead and zinc smelter influence on the contamination of the
soil. From these results it can be concluded that even in the region of 3 km distance from
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