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 complexatiqg;g?fﬁ<ﬁ;%?MDTC and recrystallization in

~ )

CHC;awas determined in Kszééé%%n/Qm?1which is the metal-S vibrational

band (13). : ,/// Cyéﬁfl
The structural form /.0f Na-TMDTC-is shown belowy
Pa' \, Y

L\\ '-:—:-:,——. ‘,/ /
tetramethy%r edithiocarbama f:sodium salt
. ——— i

(pyrrolidinedithiocarbamate sodium salt)

Owing to the ‘wave number limitation of the equipment used in
this study (4Q00 = 667 cm-1), the metal=-S vibrational band cannot be
obtained.' Thus, trace 1eaa as Pb(TMDTckzwas quantitatively determined
in KBr at 693 cm” 'which is the C-S vibrational band,

Since Pb(TMDTCkzwas synthesized for this determination, the

composition of the synthesized compound was studied.
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Both techniques show that the preparation mentioned in 2,3.1
resulted only one stable compouhd with a molar ratio of Pb(II) to
Na-TMDTC of 1t2: This is evident that the synthesized compound has

a molecular formular as Pb(TMDTCi.
3.2 Physical properties of gynthesized Pb(TMDTCE

The crystal of Pb(TMDTC) aifé%&;ecrystalllzatlon in CHC}3has

\
a white needle-shape., IZféi%Eér E?aagﬁi‘fb yellow at 264°C and the

crystal decomposes at 286,

a&1ng a black residue.
A O 4
/) Al

/ 7 /“ ; |

3.3 Infrared spectrophotome /%c st gy of Pb(TMDTC)

..4‘l_" ,\1
Nod
/ et oty

Sma,” dsicacad,

In infrared spectrophgigm\ﬁx;gAanalysis, the Pb(TMDTC%Ein KBr
Ny~ o ; i 4

shows 4 strong peak of d&x" ;:Lllgg-an(’ﬁ/weak peak of C-S vibration
i | .

(see Flgure 5). The C-S peak was a symmetrical peak but the C=N peak
was unsymmetry and broadening when the concentration of Pb(TMDTCE
increased (see Figure 5). Corresponding to the C=N peak was reported
for qualitative analysis of Pb(TMDIC),in KBr (12) at 1462 cm™ 'and C-S
peak (693 cm—1) was symmetry, the quantitative analysis of Pb(TMDTC%
in this study was examined at 1462 cm™ 'and 693% cm™ .

Since the amount of KBr in a pellet affectcdihe infrared spectrum,
the optimum amount of KBr for making a pellet of Pb(TMDTCEzwas studied,

A series of 0,50 = 3.00 mg Ib(TMDTCEEin a 70,00 mg KBr pellet, in a

100,00 mg KBr pellet, and in a2 225.00 mg KBr pellet were investigated.
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3.1 Composition of synthesized Pb(II)-TMDTC

The éimplest spectrophotometric technique which has been used
for study of complex formation equilibria is the molar ratio method
(14). Therefore, the composition of synthesized Pb(II)-TMDTC compound
is studied by plotting molar ratio of either .Pb(II) to TMDTC or TMDIC
to Pb(II) against its absorbance.

/
s
3¢1e71 Ultraviolet 5peg§poph8£§é§tric technique

e — () —

,\,/ n -
in f/// maximum absorb mce of aqueous Na=-TMDTC

solution at 276.0 nm an ;mJ&;ee Figure 2) and no absorbance of
/

o~

J72Y
aqueous Pb(II) solution i ragg&’ the absorbance of a series of

lengths. The data obtained " J

1n Table 1 and the composition

of this compound determ@iﬂ!!ﬁ?iihe_graphlcd»method as shown.in Figure 3,

is 2:1 for hmmc]:[PﬁﬁTT*N—*~’*/Tﬂ
34142 Atomic absorption spec%rophotometric technique

At the wavelehgth of 217.0 nm where the maximum absorption
peak of aqueous Pb(II) solution appears, there i% uo absorption. of the
agueous Na-TMDTC solutisn. . Thus, the molar ratio of Pb(II) to
Na-TMDTC in the synthesized compound is performed at 217.0 nme. The
data of this study is illustrated in Table 2 and the graphieal deter-
mination of molar ratio of Pb(II) to Na=TMDTC (see Figure 4) results

a 1:2 ratio,
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Figure 2 Ultraviolet spectrum of 4,00 x 10™2}N Na-TMDTC
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Table 1 Composition study of the synthesized Pb(II)-TMDTC by

ultraviolet spectrophqtometric technique,

: 42 ' : absorbance

molar ratio, [Pp ]. [Na-TMDTC] 57670 nn | 253,0 nm

0 0,245 0.172

0¢1 Q.05 | 0,137 H§

ORR = 1///7, 0,155 0.102

3= Q =%50,110 0.065 .

‘ \'7,//// S R

0L 04052 0,028

O;/S / / /",v.’;‘; ® O O

0.8/ /18 0 0

0,77 / 2 0 6]

v X
0.8 0 0
N\ ie e

Table 2 Composition study of the synthesized Pb(II)TMDTC by atomic

absorption spectrophotometric technique,

molar ratio, [Na—TMDTC] : [Pﬁﬁﬂ absorbance at 217.0 nm

Ok 0.16
0;8 0.1k
1.2 0,10
1.6 0.05
2,0 0
2.4 0

2,8 0
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Figure 4 Molar ratio plot for solutions containing ’+O,ug/cm3

lead (II) and various concentrations of Na-TMDTC.



The infrared absorption peaks of C=N vibration and C-S vibration of
the pellet contained 70.00 mg KBr and 100,00 mg KBr showed non-
linearities of absorbance to amounts of Pb(TMDTC%? As observed,
the thinner of a pellet obtained the lost of pellet edge resulted.
Bhi.  Should not  affect the absorbance of Pb(TMDTCEﬁmeasured
since the even thickﬁess of pellet was used for all IR analysis.
From the IR spectra of 0.25-6,00 mg Pb(TMDTC) in 225.00 mg
KBr pellets, when the amount Qf Pbé;ﬁBIC) increased, the broadening

) = -,
iony: he»absorbance of Pb(TMDTC), at

of C=N peak resulteds I

this peak, both peak heig : AVE%ak area measured, was not proportional

fﬁ ,{wthe C=N peak cannot be used for

quantitative analysis of”1 ad, xn E?S?MDTC%? The absorbance of C=S
IR

to the amount of Pb(TMDT

/})/
\

|

AN
'Z? £3i;3mount of Pb(TMDTC) in the range

peak is proportional direct

of 0.25-4,00 mg Pb(TMDgc) and;&-Qénsiant value is obtained as the
D_

4’ amount of Pb(TMDTC) is ater than 4 OO/mF Pb(TMDTC) (see Table 3

and Figure 6), This means that . 0¢25-4.00 mg Pb(TMDTC%zcan be deter-

mined by IR C-S vibrational peak at 693 cm-1. The smaller amount of
Pb(TMDTCk? less than 0:25 mg Pb(TMDTC%E, had been tried and the
absorbance of C=S peak was too small fo measured accuratelys Therefore,
the detection limit of this téchnique is 0.25=4,00 mg Pb(TMDTC%aor
0.10-1.66 mg Pb(II). This sensitivity obtained is lower than the one
reported by reference 134 10 Pg Pb(II) at the metal-S peak. However,

it is a precised method for determining Pb(II) as Pb(TMDTCEaat the

C-S vibrational peak, 693 cm-1i
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Table 3 IR absorbance of various concentration of Pb(TMDTCE

Pb (TMDTC )2 s mg

Absorbance®at 693 cm

1

No. of trials

0,25 0,030 + O 2
0.50 0.043 + 0,003 2
0.75 0;055’_;0 , 2
1400 Q;QGS \_,,‘o./‘oos b
1.60 3" /%j; i 0,004 2
2,00 -’ //1//2/§-‘7’§30 002 3
2450 /;/o 13509 1
3.00 y 041684/0 003 2
4400 (/):(23@;3@‘005 2
5.00 2 0;2_@3:0‘010 2
6.00 :J‘j* 0\.sz - 1

2 p o
with mean deviation
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Figure 6 Quantfﬁi\ﬁmksindy_of’PQITMDTC) at 693 cm~ ,

C~S ‘stretching vibrational band.
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