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A speetrohotometrie method Is developed for the simultaneous d:!termination of 
Fe(lll)aod Al(lll) in the mixture aad in ore. dolomite. :Z..Carboxy-2'-hydyroxy-3', 5'­
dimetbylazobenzene-4-sulphonic acid (CHDMAS) forms complexes with Fe(lll) and 
AI(IU) at pH 4.0 which have maximum absorption at 620 nm (E-=1275) and 510 am 
(6=2855) respectively. Fe(IJI)-CHD.MAS complex obeys Beer's law in the concentration 
range of0.5-4.0 ppm at 620 nm and l.0-8.0 ppm at 510nm, whereas AI(III)-CHDMAS 
complex holds Beer's law in the range of 0.5-2.5 ppm at 610 am and 0.1-2.0 ppm 
at 510 am. The c:oacentration of these eleme rts in an unknown mixture or in the ore, 
dolomite c:an be determined from the followillg equations : 

[Fe]x104 =9.988xAu0 -3.ltl x A1110 

and {AI]x104 =4.466xA11 , 0 -3.17!)xAaao 
Tbe standard deviation of the method is ±0.62% and ±0.82% in the determination of 
Fe(JU) and Al(lll) respectively. 

RECENTLY, 2-carboxy-2' -hydroxy-3', 5' -dimetby­
lazobenzene-4-sulphonic acid (CHDMAS) bas been 
described as a new good reagent for spectrophoto-

metric studies of Pd(ll), Cu(II), Ni(ll) L,s, Fe(lll) and 
Al(UI)8. Kharat et al... determined the stepwise 
stability constants of CHDMAS and its Fe(III) com· 
plexes using a potentiometric technique. The studies 
of azodyes witb metals in this laboratory have shown 
utility of CHDM~S for the spectrophotometric si!Dulta­
neous determination of Fe(III) and Al(III) 1n the 
unknown mixture. The method can be employed in the 
detennination of iron and aluminium in dolomite, 
directly after tbe removal of silica. 

Davenport5 determined Al(lll) in the presence of 
Fe(III} in a buffered acetate-acetic acid solution utilizing 
ferron at pH 5.0. These two metals were detennined 
simultaneously by employing 8-quinolinol8 as extrac­
tive spectrophotometric reagent. 

The proposed method is simple, selective and 
applicable at the tracer concentration and affords a 
quick simultaneous determination of Fe(III) and 
Al(UI) in the synthetic mixture as well as in tbe ore, 
dolomite. 

Experimental 
Apparatus and reagents-Beckman D U2 spectro­

photometer with matched 10 mm quartz cells, ELICO 
pH meter with glass and saturated calomel electrodes 
were used. 

2-Carboxy- 2' -bydroxy-3', 5' -dimetbylazo- benzene-
4-sulpbonic acid (CHDMAS) was synthesized as 

iot2 

reported earlier3 • About 0 002 M CHDMAS solution 
was used for the spectrophotometric studies. 

Fe(N03 ) 3 9H110 was dissolved in doubly distilled 
water and standardized (0.01 M) by employing a known 
method 7 • Standard' solution (0.01 M) of AI 11 (S04}s. 
(NH6 ) 1 SO •. 24H~O was prepared. 

General Procedure-An aliquot containing 1.5-
4.0 ppm of Fe(HI) and 0.7-1.5 ppm of Al (III) and 
7.5 ml of the reagent solution in 25 ml was adjusted 
to pH 4.0 by sodium hydroxide and hydro~hloric 
acid The absorbances of the solution were measured 
at 620 nm and 5 J 0 nm against the reagent blank The 
metals present were computed from the appropriate 
simultaneous equations. 

Analysis of dolomite-After the removal of silica 
from 0.2 g of dolomite by conventional method, the 
filtrate was made to 250 ml. 2-3 ml of the filtrate 
and 7.5 ml of the reagent solution was adjusted to 
pH 4.0 and the above procedure was repeated. 

Results aod Discussion 
Absorption spectra The spectral curve for Fe(III)­

CHDMAS complex against reagent blank indicates a 
maximum at 620 nm. The study of absorption spectra 
shows that the AI (III}-CHDMAS complex has wave­
length of maximum absorption and : 10 nm. Hence 
measurements were made at 620 nm and 510 nm. Tbe 
spectral data of the complexes are summarized in 
Table I. The molar absorptivities of the coloured 
species were evaluated on the basis of the total metal 
present. 
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TABLB 1-SPBCTRAL DATA OP THE COMPLEXES 

Complex A max 
nm 

Validity of Beer's law 
at620nm 

pH4.0 
at510nm 

Fe(III)-CHDMAS 
Al(lii)·CHDMAS 

620 
510 

1275 
910 

865 
2855 

0.5 -4.0ppm 
0.05-2.5 ppm 

1.0-S.Oppm 
0.1-2.0 ppm 

Effect of pH-The absorption spectra of Pe(IIl), 
CHDMAS system at different pH n.lues in the pH 
range of 1.0 -12.0, revealed that the optimum pH for 
the spectrophotometric determination was 4.0. The 
study of complex formation as a functson of pH in 
case of AI(IIl) showed that the complex formed at 
pH 4.0 has constant and maximum absorbance. Hence 
pH 4.0 was selected for the entire studies. As the 
absorbanees are additive, the relation : 

AI 
[Fe)+€620' [;"-I) 

Fe AI and A510 = .. 510• [Fe]+€ 510• (AI) 

(where, A and e indicate absorbance and extinction 
values, subscript indicates wavelength and supercript 
the ion) can be used to develop the equations : 

[Fe] X 10._ =9.988XA 6110 - 3.111 x A1110 

and (AI) X 10' = 4.466XA1110 - 3.179X A82 0 

which can be utilized to get the composition of these 
elements in the synthetic mixtures as well as in the ore, 

dolomite. Table 2 summarizes the results of analysis 
of several synthetic mixtures. 

Addition of foreign ions-The ions Ca(II). Mg(II), 
Mn II), Ti(V) and phosphate had been tried for the 
interfer.ence studies as these are coremonly present in 
the ore, dolomite. The interferences were tested by 
individual as well as simultaneous addition of these ions. 
Results with respect to 1.0 ppm of AI(III) and 2.0 ppm 
of Fe(III) showed that Ca(II). Mg(ll) did not inter­
fere at all concentrations. The traces of Mn(II), Ti(IV) 
and phosphate can be tolerated. Hence, the method 
may be applied to the ore, dolomite. 

Analysis of dolomite-The results showed that 
the Fe(III) and Al(III) can simultaneously be deter­
mined after the separation of silica from the ore. 
Table 3 shows the results of Al(III) and Fe(III) in the 
dylomite. The metals were determined in presence of 
Ca(II) and Mg(II) as well as in the absence of them. 
The results of this method can be compared well with 
the classical method. 

TABLE 2-ANALYSES OF SYNTHETIC: MIXTURES 

Mixture Quantity taken in M{litre Quantity found in M/litre Relative standard 
No. deviation ( %) 

[Fe]x 1011 [AI]x IO' [Fe) X 1011 [Al]xiOII Fe AI 

1 s.oo 2.50 5.00 2.42 ±0.26 ±0.20 
2 4.00 3.00 4.10 3.06 ±0.23 ±0.82 
3 3.50 3.50 3.5l 3.45 ±0.20 ±0.11 
4 500 4.50 5.13 4.43 ±0.62 ±0.44 
5 2.50 5.50 2.49. 5.48 ±0.25 ±0.13 

TABLE 3-DETERMINATION OP Fe10 0 AND Als08 IN THE DOLOMITB 

Quantity found in Relative standard Quantity found Relative standard Quantity of sequioxide 
presence of Ca & deviation (%) in absence of deviation(%) by conventional 

Mg CaandMg method 

Oxides 

1.82% ±0.50 1.82% ±0.57 3.98% 1.80% ±0.55 1.81% ±0.76 

:J'fCS-8 
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Precision and accuracy -The prectston and 
accuracy of the spectrophotometric method were tested 
by analysing samples containing the known amounts of 
Fe(lll) and AI(III). With the solutions containing 
1.0-4.0 ppm of the ions, the standard deviation of the 
method was±0.62% for Fe(III) and±0.82%for Al{III). 

Sensitivity-Tbe sensitivity of the method for the 
simultaneous determination of Fe (III) and Al (III) 
according to Sandell's 6 definition was 0.0437 pg/cm9 

and 0.0092 pglcm 11 respectively. 

Thus, CHDMAS affords a simple method for quick 
simultaneous determination of Fe(III) and AI( III). 
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