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ABSTRACT
A sensitive and simple spectrophotometric method has been developed for the determination of
Lead. Using dithizone as a chromogenic reagent. The method is based on the reaction of Lead (+2)
with dithizone in CCl4 Interfering metals are removed by preliminary extraction at PH 2-3 After their
removal, tartrate is added to prevent formation of hydroxide and the solution is brought to PH  8-9
with ammonical . Sulphite and cynide and then extracted with dihizone in CCl4. The interference due
to Sn and Bi are eliminated by masking with Na2SO3 and ammonium thyocynate. Thus Lead dihizouate
is formed having maximum adsorption  at 750 nm. Beer’s Law is obyed in the range of  0.2-14µg mL-1

of  Pb (II) The molar absorptivity, Sandell’s sensitivity , detection limits and quantitation  limits were
found to be 1.43X104 L Mol-1 cm-1, 5. 26X10-2 Ul Cm-2 , 0.022 andµg ML-1 respectively The optimum
reaction condition and other analytical parameter were evaluated. The proposed method has been
successfully applied for the determination of Lead in water and other environmental samples.
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INTRODUCTION
Lead compounds are widely used and have long
been recognized. As toxicants Trace
contamination of Lead can also affect the physical
and biochemical mechanism of lining systems.
Lead may accumulate in soil and sediments due
to the use of living tetra ethyl Lead , pigment as in
paint industry, calcium plum bate, dust from the
burning of fossils as well as disposal of industrial,
municipal wastes.1-5 In excessive amounts
automobile Lead cause hematological damage-
20 Pb inhibits several of the key enzymes involved
in the overall process of heme synthesis where
by the metabolic intermediates accumulate,
Elevated Pb levels (more than 0.5-0.8 ppm) in
the blood cause Kidney dysfunction and finally
brain damage Due to the chemical analogy of Pb
with Ca2+, bones act as repositories for Pb
accumulated by the body. Subsequently this Pb
may be remobilized along with phosphates from
the bones which exert a toxic soft tissues.6-8

Lead can exist in a variety of oxidation  states
and in organic and inorganic forms in many
environmental matrices such as natural water and
sail. The predominant oxidation state of Lead is
Pb (II) and Pb (CH3)4, Pb (C2H5)4, together with
the scavengers 1,2-dichloroethane and 1,2
dichloromethane and dibromoethane. Therefore
precise knowledge of the Lead compound’s
present in a system is required for and accurate
assessment of the environmental and biological
impact of Lead, which have resulted in an
increasing need of analytical methods for their
determination at micro trace or ultra- trace levels.9-13

Many methods have been reported for the
determination of Lead such as atomic absorption
spectroscopy, gas full aerometry-atomic
absorption spectroscopy uv spectroscopy FTIR,
HPLC, polar graphic method, some of the
chromogenic reagent used for the spectropho-
tomotric determination of Lead are potassium
dichromate, ammonium pyrrolidine dithocar-
baonate,  methyl isobutyl ketone, benzidine, sodium
rhodizonate, carminic acid, oxazine dyestuff,
gallocyanine. However, most these methods suffer
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from certain limitations such as interference by a
large numbers of ions, of low sensitivity and need
of extraction into organic solvents or heating.14-18

In the proposed method Lead is reacted with
artificial potassium dichromate interfering metals
are removed and Pb is masked by NH20H HCl
and ammoniacal- sulphite – cynide solution then
extracted Pb- dithizone in CCl4. The extraated
Lead dithizonate having maximum absorbense at
750 nm.

MATERIAL   AND   METHODS
Apparatus
A  systronics (166) UV-vis spectrophoto meter
with 1 cn quartz cell was used for the absorbence
measurements and a digital pH meter EI (111E/
101E) was used for pH measurement.19

Reagents
All chemical used were of analytical grade and
distilled water was used for dilution of reagents
and samples. Standard Lead (II) Stock solution
(1000 Mg ML -1) was prepared by dissolving 0.379
gm of (CH3 COO)2 Pb 3 H2O in 100 ML of water

working standard solution was prepared by dilution
of stock solution. Sulfuric Acid 0.4 M, 40%
Hydroxyl ammine hydrochloric Acid, 5% KMnO4,
ammonical sulphite- cynide solution (350 ml conc
NH40H+ 3 g NH4SCN+10 gm. Na2SO3 diluted
to 1L)  and dithizone (125 mg in 500 ml. CCl4).

Method
An aliquot of a sample solution containing Lead
(II) was transferred into a flask containing 5%
KMnO4 and 2-3 drops of cone. H2SO4

 to refluxed
for 4 hours then Hydroxyl amine hydrochloride
acid is added to reduce KMnO4 after that
ammonical sulphite-cynide solution and dithizone.28

This extract after wigorously shaking for 30
seconds, was Measured at 750 nm against the
reagent blank.
All samples were collected from different
dugwells and tubewell of different areas of the
city sagar near around garajes, automobile
servicing centers, places where unauthorized
Lead-batleries were breaking down, painting
materials manufactured by Lead are used and
disposed. (Fig. 1 and Fig. 2)

Fig. 1 : Map of Sagar lake (India) showing five divided part of the sample collecting area
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All samples were collected into plastic bottols with
few drops 0.8 M HNO3 as a preservating agent.

RESULTS  AND  DISCUSSION
Most of the Sample containing Pb (II) are
reported obove to it’s ppm lavels which is very
hazardest Amoung all samples same water sample
from the places near garajes, servicing centers
Lead batteries and painting material disposed
dirrectly to the environment increases Pb (II)
from it’s permissible limit (i,e < 0.05 PPm). The
proposed method is fully suitable for the detection
of Pb (II) in water  samples and other
environmental samples.20

Analytical data
Beer’s law was obeyed in the range of 0.2-14µg
ML-1. The molar absorptivity and Sandell’s
sensitivity for the coloured system were found to
be 1.43 X 104 L Mol-1 CM-1, 5.26X10-2µg CM-2

respectively The detection limit (DL=3.36/5) and
quantitation limit (QL= 106/5) [Where is the
standard deviation of the reagent black (n=5) and
5 is the slop of the calibration curve] of  Lead
determination were found to be 0.022 and
0.072 µg ML-1 respectively.

Effect of varying reaction conditions
The effect of various experimental conditions on
absorbance was studied. The maximum
absorbance was obtained when 1 Ml of KMnO4,
1 drop of H2SO4, 1 Ml NH2OH. HCL 1 M.l.
ammoniacal sulpite- cynide and 1 M.l. dithizone
were added in the described order.  The
determination was carried out at room
temperature and the time taken for the maximum
and constant absorbance was 5 min. The effect
of pH (2-7) on absorbance revealed that optimum
pH is 4. The color of the product was stable for
more than 12 h. (Fig. 3 and Fig. 4)
Effect of interfering ions
The validity of the method was assessed by
investigating the effect of foreign species and
other common ions, Most of the cation like Fe3+,
Al3+, Co2+, Na+, K+ Ni2+, Zn2+, Cr2, Ca2+, As3+
etc. and anions like SO4

2-, PO4
3-, did not interfere.

Bicarbonate sulphide, etc. also did not interfere.

Application
The proposed method was applied for the
quantitative determination of Lead (II) in various
environmental and biological samples. The result
of the analysis of the above samples by the

Fig. 2 : Sagar lake of Madhya Pradesh  (India)
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proposed method is given in Table 1 and statistical
analysis of the result by t-and F-test showed no
significant difference. The precision of the

proposed method was evaluated by replicate
analysis of samples containing Lead at three
different concentrations.21

Fig. 3 : Absorption spectra of coloured. Species (Pb2+, 1 ìg ML-1) versus (a) reagent blank and (b) reagent
blank versus distilled water

Fig. 4 : Chemical reaction of dithizone with Pb2+ in CCl4 layer
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CONCLUSION
The proposed method is simples, rapid and
common metal ion such as  Fe3+, Al3+, As3+, Co2+,
Na+, K+, Ni2+, Zn2+, Cr3+, Ca2+ which do not
interfere. Bicarbnate, sulphate, phosphate and
phenol also do not interfere. The proposed method
is more sensitive than some reported methods in
the literature and has been successfully applied
for the determination of Lead in various water
and other environmental samples. The increasing
concentration of Pb2+ in water and other
environmental sample shows the same where
rapid life style of human can effect both their and
environmental health, which can because so many
diseases and irregularity in living organism.
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