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Spectrophotometric assay of lead in water samples
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ABSTRACT

A simple and rapid spectrophotometric method is developed for the deter-
mination of lead as Pb-(M.D.T.C ) complex in the presence of sodium ac-
etate-acetic acid medium at pH = 4.4 and 0.2M MgSO, as salting out agent.
Asthiscomplex ishaving absorptionin U.V region, lead isestimated through
copper as Cu-(M.D.T.C) complex. Thiscomplex showsabsorptioninvisible
region at 430nm. The method is sensitive up to 0.2ppm and it is free from
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interference of many metal ions like Al*3,Co*2,Zn*2,Ni*?,Fe*2. Among vari-
ous anions oxalate, Thiocyanate, iodide & chloride do not interfere up to
100 folds. The developed method isapplied for the determination of Pb (11)

in various water samples.

INTRODUCTION

Lead isatoxic metal that enters body from lead
water pipes, lead based paintsand |eaded petrol. Hence
the determination of trace amount of lead isimportant
inthecontext of environmenta monitoring. Dithio car-
bamates are half amidesof dithiocarbamicacid. They
play amgor roleinandytica chemistry asreagentsfor
metd ionsdueto their metal binding property & chelat-
ing tendency to give high sengitivity. Most of theheavy
metal compoundsof thedithio carbamatesare coloured
facilitating spectrophotometric methodsin visbleor near
UV region.

Morpholinedithio carbamate (M.D.T.C) hasad-
vantage because of itsability to give stable complexes.
M.D.T.C formsacomplex with lead extractableinto
chloroform shows absorbancein U.V. region. Hence
lead is estimated through copper as Cu-(M.D.T.C)
complex whoseabsorbanceiswithinvisibleregion at
430nm (Figure 1). Thequantitative experimenta con-
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ditions have been devel oped & thedetailsareshownin
TABLE 1.

EXPERIMENTAL

Reagents
All chemicasused were of anaytica grade.
Morpholinedithio carbamate

To 100ml of cold methanal, 8.2gwi/v of morpholine
and 8.0g w/v of pure CS, are added & stirred. The
white ppt formed isredissolvedin 15ml of 8N NaOH.
On cooling crystalsof M.D.T.C separated out. They
arerecrystallised by using benzene.

Preparation of Pb (I1) solution

ThePb (1) solutionisprepared inlitre of double
distilled water such that itsconcentrationis0.01M. This
solutionisfurther diluted to get 4.915x10*M concen-
tration.
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TABLE : 1 Quantitativeexperimental conditions

Conditions Optimum values
pH 4.4
Sodium acetate, M 0.2
MgSOs, M 0.2
Pb(11), ppm 0.2-10
Ligand, M 4.915x10*

TABLE : 3 Determination of Pb (I1) in water samples of
Vijayawadatown of AndhraPradesh, India

—— Fuyl] Paper
TABLE : 2Sudy of interferingions

Lead ppm/ml
Sample

Added found
Krishnalanka 6.11 6.21
Bhavanipuram 6.11 6.25
Chuttugunta 6.11 6.19
Bore-well water 6.11 7.02
Well water 6.11 7.10
Agricultural water 6.11 7.42

1.0ml of concentrated sample is used
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Figurel: Absorption spectrumfor Lead through Cu(MDTC)
Complex

Sodium acetate-acetic acid buffer

Equi molar solutions of sodium acetateand acetic
acid areprepared separately & suitableratios of their
solutionsare mixed to get desired pH up to 7.0.

Purification of solvents

All thesolventsused have beendistilled beforeuse.
Theseinclude chloroform, benzene, methyl acohoal.

Prepar ation of water samples
Onelitre of water sasmpleisboiled & pre concen-

Foreignion Sour ce of theion Tolerancelimit, ppm
Al Aly(SO4)s(NH,),S04.2H,0 640
S NaSe0, 640
Co”  CoCl, 640
Zn?  ZnS0,.7H,0 320
Ni*2  (NH,),SO,NiSO,.6H,0 320
Fe'2  Fe(NH,),S04(S04),.6H,0 320
Cd™?  (CHC00),Cd.2H,0 160
Sn*?  Sn(metd) In HCI 128
Te?  NaTeO, 128
Cr®  Cry(S04)3K2S0,.24H,0 128
Mn*?>  MnSO,. 128
cr*t K,CrOH,0 64
u*t UO,(NO5),.6H,0 64
Ce™  (NH,)4Ce(S04)4.2H,0 64
v NH,VOs 32
Mo™  (NH,)6M0,0, 6.4

trated by evaporationto 100ml & filtered.
Apparatus

Elico makemodel BL 198 UV-visiblerecording
Bio spectrophotometer isused for recording absorp-
tion spectraof the solutions. Thisoperatesover awave
length range of 190-1100nm. The PH measurements
are made by using digital PH meter, model 335
systronics.

RESULTSAND DISCUSSION

Effect of PH

Concentration of metal ion 10.18 ppm, ligand 4.915
x 10*M & sodium acetate-aceticacid 0.2 M arefixed
and thepH effect isstudied fromPH 2to 7. For pH 8
to 11 ammonium chloride-ammonium hydroxide buffer
isused. 0.2M MgSO, isused assdlting out agent. With
increasein pH absorption dsoincreasestill pH 4.4 then
on words decreases. So sodium acetate buffer of pH
4.4isselected for the experimenta study.

Effect of sodium acetate concentr ation

By keeping dl the other factorsconstant including
pH at 4.4, the concentration of buffer solutionisvaried
from 0.1M to 2M & its effect was studied. It is ob-
served at 3.0ml of 0.2M & above concentration of the
buffer the maximum absorbanceis stable. Sincethe
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complex formation & extraction are quantitativein pH
range 4.4 of 3.0ml of 0.2M sodium acetateal the ex-
perimentsarecarried.

Effect of reagent concentration

By keeping the concentration of Pb (1), sodium
acetate & pH at optimum vauesasmentioned abovea
widerangeof ligand concentration are added to study
theeffect of reagent in order to obtain an optimumrange
of reagent concentration for complete precipitation of
themetd ion.

Applicability of Beer’slaw

Tothesolution containing different amountsof leed,
sodium acetate buffer, ligand (M.D.T.C), salting out
agent are added and the contents are extracted with
chloroform, organic phaseistreated with Cu (I1) solu-
tion. Theabsorptionismeasured at 430nm. Beer’slaw
isapplicableto theformed complex.

Sudy of interferingions

Theextent of interference dueto meta ionsusudly
associated with lead along with other cationsand vari-
ousanionsare determined by measuring theabsorbance
of asolution containing 6.4ppm/ml of lead and various
amountsof foreignions. Thefollowingforegnionshave
been found to givelessthan 2% error in absorbance
value. Al*3, Set, Co*2, Zn*?, Ni*?, Fe'?, Cd*?, Sn*?,
Te?, Crt3, Mn*2, Cr*¢, U*¢, Ce™, V*5. Among thevari-
ousanionsnitrate oxaate, thiocyanate, iodide, chloride
do not interfereup to 100 folds. EDTA and periodate,
citrate and carbonate a so do not interfere. Anionsio-
date and nitratefound to interfere. Fe istolerated in
the presence of oxalateand tartrate, and Ag* inthiocy-
anateor iodidemasking agents (TABLE 2).

Determination of formulaand ingtability constant

Thecomposition of thecomplex isdetermined by
Job’smethod & Mole-ratio method. Itisfound that the
metd toligandratiois1:4, thestructureof whichwill be

confirmed ascrystallinecompound in later presenta
tion. Theinstability constant for thecomplex formedis
determined by Asmusmethod. Itisfound to be 1.942
x 102,

Applications
Determination of Pb (11) in water samples

Themethod adopted for the analysisof lead con-
tent inwater samplesis standard addition method.

The results indicate that the water samples of
Vijayawadatown of AndhraPradesh containlevelsof
lead withinthetolerancelimits.

CONCLUSIONS

The developed method issmpleand sensitivefor
trace concentration of lead. Thetechnique showed the
advantage of smplicity and low economical cost com-
pared with other instrumenta methods.
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