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Spectrophotometric Study of the Reaction

between Thorium and Chlorophosphonazo III

Tadashi YAMAMOTO
Chemistry Division, Tokai Research Establishment, JAERI

(Received September 27, 1973)

Thorium forms a colored complex with Chlorophosphonazo III
in 1 M hydrochloric acid. The molar absorption coefficient of

1 cm-l) at 690 nm. When the

the complex is 4.6 x 104 (1 mol~
complex is extracted with 3-methyl-1-butanol, the absorption
peak shifts to the shorter wavelength and the molar absorption
coefficient in the organic phase becomes 13 x 104 at 690 nm.
The composition of the thorium - Chlorophosphonazo III complexes
in both aqueous and organic phases was estimated by mole ratio
method, slope ratio method and continuous variation method.
The purity of the reagent used was estimated as 60 %. The
ratio of metal to the reagent is likely to be 1 : 1 in 1 M
hydrochloric acid and 1 : 2 in 3-methyl-1l-butancl.

The structure of the complexes is probably similar to
that proposed for the Arsenazo III complexes by Savvin.
Thorium combines with one of the two symmetrical functional
groups of the reagent. Azo, phosphonic and phonol groups

coordinate the central metal ion and form stable six-membered

rings.
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Fig. 1. Absorption Spectra of Thorium

Chiorophosphonazo llI Complex

1 M hydrochloric acid, 0.001 % Chlorophosphonazo ITI,

{1) Reagent blank, (2) Thorium 1 .g ml:1

3 Thorium 2 .g m1:!

(2),
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Fig. 2. Mole Ratio Method for

Aqueous Solution

1.25 x 10_5 M hlorophosphonazo [.I, 1 if hydrochleric acid.
f1) 545 nm, {(2) 630 nm, (3) 688 nm vs. water.
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Fig. 4. Slope Ratic Method for
Aqueous Solution

1 M Hydrochloric acid,
(1) 6.3 x IO-SM Chlorophosphonazo III, Th: variable

vs, reagent blank,
{2) 8.6 x 10-8M Th, Chlorophosphonaze TIT: variable

vs. water.
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Fig. 3. Mole Ratic Method for
Aqueous Solution

0,86 x 10.5 M Thorium, 1 M hydrochloric acid,
(1) 545 nm, (2) 630 nm, (3) 638 nm vs. water.
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Fig. 6. Absorption Spectra of Thorium

Chlorophosphonazo IlII  Complexes

Thorium 1 kg m}.:l vs. reagent blank,
{1} 3-methyl-l-butancl, (2) 1 M hydrochloric acid.
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Fig. 5. Continuous Variation Method
for Aqueous Solution

1 M Hydrochloric acid, total M + R: 2 x 10°° M
(1) 690 nm vs. water, {2} 690 nm vs. reagent blank.
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Fig. 7. Mole Ratio Method tor
Organic Phase

Extractions were made with 10 ml of 3-methyl-1l-butanol

frem 30 ml of 2.5 M hydrechleric acid.

{1) Reagent blank, (2} 4.3 x 10-9 M Th vs. water.
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Fig. 8. Mole Ratic Method for
Organic Phase

Extractions were made with 10 ml of 3-methyl-l-butangl
from 30 ml of 2.5 M hydrochloric acid.

1.25 x 1078
(1) 545 nm, {2) 670 om vs water.

M Chlorephosphonazo III.
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Fig.9. Slope Ratio Method for
Organic Phase

Extractions were made from 50 ml of 2.5 M hydrochioric

acid.

(1) 6.3 x 10~% M Chlorophosphonazo III, Th: variable,
vs, reagent blank,

(2) Th added the aqueous phase: equivalent to 8.6 x 10ty

in the organic phase. Chlorophosphonaze 11I: variable,

vs. water.
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Fig.10. Continuous Variation Method
for Organic Phase

Extractions were made from 50 ml of 2.5 M hydrochloric
acid with 10 ml of 3-methyl-l-butanol.
Totel M + R : 1.5 x 1070 u,

(1) vs. water, (2) vs. reagent blank.
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Fig. 11. Absorption Spectra of Thorium

and iron Carboxyarsenazo

Complexes

0.3 M Perchleric acid, (.008 % Carboxyarsenazo,,
(1) Th 2 .g n1}1 (2) Fe(1IT) 10 g mly L

{3) Th 2 .g m™l s Fe(IIT) 10 .g mlfl

{4) Calculated sum of (1) and (2},

v5. reagent blank.




