This article was downloaded by:

On: 18 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

-“"“""'-'f_""-'i: _m International Journal of Environmental Analytical Chemistry

Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713640455
International Journal of

:Mml % Polarographic Determination of Lead in Drinking Water Samples of
CHEMISTRY Western U.P. Districts with 3-Hydroxypyridine-2-Thiol

TRERE 1R S Sindhu
B e Btnicnt - ewimsen | Chemistry Department, M. S. College, Saharanpur, 247001, India

Ermvircmmental snd Gleicsl Analysin

EMEA, Boma, fealy, 813 Octadar 2004
Gasat Bditar Rabesis Pillaten
Parl 2: Ersernrsenial e Foed Applic sliee

@ Tanhor & Francis

To cite this Article Sindhu, R. S.(1987) Polarographic Determination of Lead in Drinking Water Samples of Western U.P.
Districts with 3-Hydroxypyridine-2-Thiol', International Journal of Environmental Analytical Chemistry, 28: 1, 87 — 91

To link to this Article: DOI: 10.1080/03067318708078401
URL: http://dx.doi.org/10.1080/03067318708078401

PLEASE SCROLL DOWN FOR ARTICLE

Full ternms and conditions of use: http://ww informaworld.coniterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi ||l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be Iliable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713640455
http://dx.doi.org/10.1080/03067318708078401
http://www.informaworld.com/terms-and-conditions-of-access.pdf

19: 42 18 January 2011

Downl oaded At:

Intern. J. Environ. Anal. Chem., 1987, Vol. 28, pp. 87-91
0306-7319/87/2802-0087 $18.50/0

© 1987 Gordon and Breach, Science Publishers, Inc.
Printed in Great Britain

Polarographic Determination of
Lead in Drinking Water Samples
of Western U.P. Districts with
3-Hydroxypyridine-2-Thiol
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The polarographic determination of lead in presence of 3-hydroxypyridine-2-thiol
(HPT) has been investigated. The method was applied to the determination of the
lead concentratjon in drinking water samples from Western U.P. (Province) of India.

KEY WORDS: Lead, drinking water, polarography, 3-hydroxypyridine-2-thiol.

INTRODUCTION

Lead ions are highly toxic and produce various pathological changes
in living beings even if consumed in small doses.! They find their
way in water sources from, e¢.g., paper, chemical, petrochemical
industry and fertilizers.

Various analytical techniques, e.g, flame AAS,>3 colorimetric,*
ultrasonic velocity,” electrochemical®'? have been used for the
determination of lead in water samples. Some of these are costly and
time consuming. On the other hand, the polarographic technique is
simple and rapid and if suitable chelating reagent is used it leads to
higher sensitivity and selectivity. In the present investigation 3-
hydroxypyridine-2-thiol (HPT) has been used as a chelating reagent
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in the polarographic determination of lead and the method has been
applied to drinking water samples.

EXPERIMENTAL

Polarograms were obtained on a manual polarograph recommended
by Kolthoff. Current was measured on a galvanometer (General
Electric Co., U.S.A) which was standardized by passing a known
current. The potential was measured by leads Northrup Students
potentiometer standardized against a standard cadmium cell. All the
potentials are expressed versus S.C.E. The capillary used had the
following characteristics: m?/3t1/6=2.054mg?*3s~ 12 and t=3.8 sec-
onds. All the studies were made at 30+ 0.1°C.

Standard stock solution of lead nitrate was prepared in deionized
water and solution of HPT (Fluka AG, Switzerland) was prepared in
purified methanol due to its limited solubility in water. Ammonia
buffer (NH,OH/NH,Cl) was used to maintain the pH (9.0). KNO,
was used as the supporting electrolyte (u=0.1 M).

Working procedure

To a suitable aliquot containing 0.02-40 ug lead ions, add 2mg HPT
(solution), KNO;, ammeonia buffer and make up the volume to 20 ml
suitably keeping the medium 40% methanolic. Bubble nitrogen gas
in the cell to make the solution oxygen free and record the
polarogram. Refer the measured diffusion current to calibration
curve to find out the amount of the metal ion.

RESULTS AND DISCUSSION

Under the experimental conditions of the present study lead ions
give well defined single reversible and diffusion controlled reduction
waves. For constant lead nitrate concentration (0.1 ugperml), in-
crease in HPT concentration (1 ug—10 ugperml) results in shift of
E,, towards more negative potential which indicates complex
formation. It was found that 50 fold excess of HPT was necessary
for complete complexation. Polarograms were recorded for different
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metal ion concentrations keeping HPT concentration constant (50
times higher) and it was found that diffusion current could be
measured accurately in the range 0.001 ug to to 2 ug lead per ml.

Interference of foreign ions

The metal ions thorium, iron, bismuth, manganese and uranium are
precipitated in the medium.

Under the experimental conditions employed for the determin-
ation of lead ions, tolerance limit of other interfering metal ions is
shown in Table I.

Application of the method

Water samples from household taps of five district headquarters:
Ghaziabad, Bulandshahar, Meerut, Muzaffarnagar and Saharanpur
were collected. Pre-treatment of this water for preparing sample
solution was done by standard methods.!®> Water samples were
evaporated to an appropriate volume and filtered. 2ml of this
sample solution was taken and lead ion content was determined as
mentioned in the working procedure. The results of the determin-
ations following standard addition method after taking the mean of
eight measurements are given in Table IL

TABLE 1

Tolerance limit of metal ions giving a

diffusion current not more than 1%,

absolute different from that of lead
(10 ug) alone

Tolerance

limit

Metal ions (ug)
Zn?*™ 100
Niz* 100
Pdz™* 100
Ti*™* 30
Cd** 20

Cu?* 80
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From the perusal of Table II we find that lead concentrations
found in different districts are below the permissible values for lead
in drinking water (50 ug/l) as recommended by the committee of
public health Engineering Manual and Code of Practice by the
Ministry of Health, Government of India (March, 1962).
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