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4-Methoxy-2’-chlorodibenzoylmethane forms 1,2 greenish yellow
complex with Th(IV) at pH 2.5 to 3.5 with working wavelength 395 nm
and gives absorption maxima at 390 nm. Values of molar absorptivity,
Sandell’s sensitivity, stability constant (log K) and free energy of forma-
tion were found to be 15,000 cm-! mol-?, 0.015 pg cm—2, 9.0526 and
—12.428 kcals per mole respectively. Beer’s law is valid in the concen-
tration range 1x 10-5M to 6 x 10-5M.

Some of the reagents recently used for the spectrophotometric deter-
mination of Th(IV) are 4-(2-pyridylazo)-resorcinol!; thenoyl trifluoroace-
tone?; arsenazo-III?; 1-(2-thiazolylazo)-2-napthol#; 3-nitro-a-methyl diben-
zoylmethane® ; chlorophosphonazo p-8 in presence of hexadecyl trimethyl-
ammonium bromide®; semixylenol orange-hexadecyl trimethyl ammonium
bromide”; N-phenyl benzohydroxamic acid?; 3-anti-pyrinylazo-6-(4-arseno-
phenylazo)-chromotropic acid® and [3-(4-acetyl phenylazo)-6-(4-carboxy-
phenylazo)-chromotropic acid]!?. In the present communication the use
of 4-methoxy-2'-chloro-dibenzoylmethane as a spectrophotometric reagent
for the determination of Th(IV) is described.

4-methozy-2'-chloro DBM was synthesised by following the general
method reported in organic syntheses!! as a light yellow silky compound,
m.pt; 79-80°C, molecular formula C;¢H;303Cl. Elemental analysis C%; found
66.54 calc. 66.55. HY found 4.55 calc. 4.53 and CiY{ found 12.31 calc.
12.28, yield ca. 21.3%. 4-methoxy-2'-chloro DBM solution (5 X 10—3M) was
always freshly prepared by dissolving the requisite quantity of the com-
pound in ethanol. Weaker solutions were prepared by dilution with
ethanol. A 1x10-2M stock solution of A.R. Th(NOj3)s6H,O was pre-
pared by dissolving the requisite quantity in distilled water and the
solution was standardised in usual manner.!?2 Desired volumes were taken
from this solution with the help of micropipette. For complex studies
ethanol was used as a solvent. Absorbance measurements were made on
Beckman DU-2 spectrophotometer. Systronics pH meter-324 was used
for pH measurements.

Spectrophotometric studies of Th(IV) complex with 4-methoxy-2’'-
chloro DBM was made at 395 nm and full colour development was
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obtained at pH 2.5 to 3.5 and Th(IV) to reagent ratio was kept 1:8 for
determining maxima and working wavelength. Job’s method!3, mole
ratio method!* and slope ratio method!> were employed to determine the
composition of the complex as M : R =1 : 2. Beer’s law is obeyed for
Th(IV) concentration of 1 x 10-°M to 6 X 10-SM. The molar absorptivity
of the complex was found as 15,000 cm~! mol-! and Sandell’s sensitivity
as 0.015 pg cm~2. The standard deviation ‘o’ was obtained as 0.078 ppm
by measuring the absorbance of ten solutions containing 11.60 ppm of
Th(IV). A comparison of the values of Sandell’s sensitivity of the reagents
commonly used for Th(IV) are given in Table 1.

TABLE 1
SENSITIVITIES OF SOME SPECTROPHOTOMETRIC REAGENTS FOR Th(1V)

Sandell’s

P Wavelength
S1. No. Reagent lS:l;l‘Sglt(l:;lTllt_Z used in nm
1. Solochrome azurine-BS (C.I. Mordant
blue-1)¢ 0.120 600
2. Lawsone [2-hydroxy-1,4-naphthaquinone]
semicarbazone (LSC)"’ 0.061 560
3. 3-(4-Bromo) chromotropic acid'® 0.038 585
4. Aniline blue 0.073 660
5. 3-Nitro-a-methyl DBM?* 0.023 390
6. 4-(2, 3, 4-trihydroxy-phenylazo) benzene
sulphonic acid'? 0.0027 420

7. 4-methoxy-2’-chlorodibenzoylmethane

0.015 395

The data reveals that 4-methoxy-2’-chloro DBM has sensitivity more -
than solochrome azurine-BS (C.I. Mordant blue-1), Lawsone [2-hydroxyl
1,4-naphtha-quinone] semicarbazone (LSC); 3-(4-bromo) chromotropic
acid; aniline blue and 3-nitro-z-methyl DBM. Hence, this seems to be
one of the sensitive reagents suitable for spectrophotometric determination
of Th(IV).
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