CHAPTER 3

DETERMINATION OF LEAD (II) BY

INFRARED SPECTROPHOTOMETRIC TECHNIQUE

A method for qualitative and quantitative infrared spectroscopic

.

analysis of metal=-tetramethylenedithiocarbamate mixtures without
preceding separation had been propOSed (12, 13). Trace amount of
lead (II) after complexatlon—wlth NaquDTC and recrystallization in

CHC;3was determined in KBr/af-305(cm 1Whlch is the metal=S vibrational
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The structural formﬁ}affg§;§a-TMDTC is shown below,

band (13).

tetramethjiﬁ?edi&ﬁiggégggmaqé{éodium salt

(pyrrolidinedithiocarbamate sodium salt)

Owing to the wave number limitation of the equipment used in
this study (4000 - 667 cm-1), the metal=-S vibrational band cannot be
obtained., Thus, trace lead as Pb(TMDTC%zwas quantitatively determined
in KBr at 693 cm” 'which is the C-S vibrational band.

Since Pb(TMDTC%awas synthesized for this determination, the

composition of the synthesized compound was studied.
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of 0,071 cn” bas used asaworking electrode (9, 10),
The pH measurements were obtained with a pH meter (Radiometer

Copenhagen type PHM 28).

2.3 Procedure

2¢341 Pb(TMDTC)2 (1ead-tetramethylenedithiocarbamate)

A 100,0 cm3 of 8,00 X 10-aM Na-TMDTC solution was slowly

added to a 100,0 cm3 of 3.00 X 1Qf#M Pb(NO3kasolution. The white pre-
—7

cipitate of Pb(TMDTC)2 was formed, . The precipitate was filtered and
= 7/ /oA
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recrystallized in chloroforméf The needle shaped crystals obtained was

/
/

dried at 110°C and stored iq/theidgsiccator.

4

2.3.2 Study of ligand numbe¥ im Pb (II)-TMDIC

2034241 Ultfﬁﬁiolgt spectrophotometric technique
A series of solutions which contained equal concen=-
trations of Na=TMDTC (4,00 X 10-5M) but different¢ concentrations of

6M - 3,20 X 10-5M) was prepared. The precipitate

lead (II) (4,00 X 10
of Pb(II)-TMDTC was filtered out of each solution and the absorbance of
this solution was measured at the wavelength 276.,0nm and 253.0 nm where
the Na-TMDTC solution absorbed.
2e34242 Atomic absorption spectrophotometric technique
A series of solutions containing equal concentra-

tions of lead (II) (40‘pg/cm3) and different concentrations of Na-TMDTC

(16)ug/cm3- 112/ug/cm3) was prepared. The precipitate of Pb(II)-TMDTC



11

was filtercd out of cach solution and the transmittance of this solution

was t?en measured at the wavelength 217.0 nm where lead ion absorbed.
2+.3+3 Infrared spectrophotometric £tudies

A 0,25 - 4,00 mg of Pb (TMDTC)2 was weighed out and trans-
ferred to a clean dry motar. The dried KBr (225.00 mg) was gradually
added, each addition should be about equal to the amount of total
material in the motar. After each a@?ition the mixture of KBr and
Pb ('I‘MDTC)2 was ground thoroug%%y'by ﬁgigg the pestle. The purpose
of this grinding operation th;gb aéhféVé thorough, homogeneous mixing
of the sample and the KBr, The/mlxtp;e was then transferred to a
standard die (13 mm) and was/, sprgad’&xpnly. The die was assembled,
transferred to the press, and evacu&#qﬂ. A pressure of 15,000 lbs/lnch2
was applied to press the powden%g&maagmllet. After releasing the
pressure, the die was disaﬁsgmblgd,’aﬂa the pellet was removed and
transferred to a pellet hé?ﬁér,\‘lgg,pellét;holder was placed on the
IR spectrophotometer and the spectrum was scanned from 4000 cm—1 to

667 cm” .
243.4 Anodic stripping vVoltammetry

2.3.,4.1 Standard solutions
203e441.1 lead (II) solution
A 1,00 X 10-3M Pb (N9§E solution was

prepared by dissolving 0.03312 g of Pb (1\105)2 in 0,10 M HNO
3

The volume

3.
3.

of this solution was made up to 100,0 em” with 0.10 M HNO
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A series of standard solutions contain-

o 8 1,50 X ‘IO"6M Pb(NOj)2 was also prepared by successive

-3

ing 2,00 X 10

dilution of 1.00 X 10 °M Pb(N%)2 solution with 0,10 M HNO

30

2.3.4.1.2 mercuric nitrate
A 0,01623 g of Hg(NO})2 was dissolved in

0.0 M HNO3 and the volume of the solution was made up to 500,0 cm3 with

0,10 M HN03° This solution ds 1.00 X 10'“M Hg(N05)2.

2.3:401.3 test/golution
»/:éiesb sbiution was prepared by mixing
the appropriate caﬁcentrat%égjjjabb(Nqs) standard solution in 1.00 X 10 5M
Hg(NQy), and 0.10 M in KNO/s/ y/‘qz?ons

2.3.442 Volta 7t¢160aﬁd stripping analysis
1/- ot TN
To ob the deposition potential of Pb(II)
P
=
solution,' a cathodic voltammogram“of”Pb(II) solution must be recorded
]\

and the peak potential was—measured~’

Befogé the teSt solution was placed in the cell
for elther voltammetric or stripping analysis, the test compartment
was washed twiqe with thrice deionized water, Then a 15.0 cm3 test
solution was transferred to the cell, and N2 gas was bubbled through

the solution for 5 minutes, Adjust N, gas inlet tube to let N, flow

2 2
gently above and across solution surface. The GCE was then inserted
in the test compartment.

For deposition of Pb(Hg), the strirrer motor was

turned on, a potential of ~0.,80V was set and the electrolysis was pro-

ceeded for 20 minutes.



In cathodic and anodic voltammetry, the desired
potential range, current sensitivity, scan rate and polarity were set

on the instrument and the voltammogram was scanned.,
.

2.3.5 Preparation of Pb(II) solution from tooth paste

Lead (II) in tooth paste was ashed by modifying the method
for determination of lead in evaporated milk (11). A 25.0 g tooth
paste sample was weighed in a porcg@éyn basin. The sample was dried

b =>4
overnight at 120°C and pléf:ngp a, 56?§/£urnace. The temperature of
[

\ L

this furnace was raised u (50 1nbrements) to 35000 and held

[/ A

until smoking ceased. The é}aﬁpﬁe was then increased to 500°C in

ca., 75 increments.

““ ashed at this temperature for 6

hours and was removed from/ty/ f@rnace. After cooling down to room

temperature the residue was dIaéE§§;§an 20 cm” 1 N HNO 3» Warmed on the

22 P \/.\ N

0~

hot plate 2 = 5 minutes te—aid-—solution. Tl solution was filtered

n‘\ )
& and the .filtrate was concentrated to 10 om3. In stripping analysis,

pH of the filtrate was adjusted to 1.5 with either HNO3 or ammonia,

If any precipitate occurred it was filtered and the solution was diluted

3

with 0,10 M HNO, to give the total volume of 25,0 cm” in 1.00 X 10-5M

3

Hgﬂﬂ%kzand 0,10 M in KNO In infrared spectrophotometric technique ,

3.
the filtrate ‘was neutralized with ammonia and the precipitate was filtered
out of the solution. The 2% Na = TMDTC solution was added to the fil-
trate to form Pb(TMDTC)Z. The precipitate of Pb(TMDTC)2 was filtered

and lead (II) in the sample was determined as mentioned in 2,3.3.
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