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Abstract: This investigation developed a new method for determining metal complex’s property 
containing the stepwise real absorptivity (ε) and stability constant (Km). The correction equation of 
the multi-wavelength spectral absorption was established for the simultaneous determination of 
various complexes to give high accuracy for trace analysis. This method was more acceptable in 
theory and simpler in operation than the classical methods.  
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Beta-correction theory has been applied extensively for the analysis of metal complex 
solution1-3.  Recently, we found that the beta-correction principle was very useful to the 
determination of metal complex’s properties, for example the stepwise real absorptivity 
(ε) and stability constant (Km). The new equations were established as follows: 

 
)')('(

1'

MLigand
m CCm

mK
γγ

γ
−−

−+
=  and 

11'
'

)1'( −−+
−−

−+
=

mm ML
M

c
ML m

m
mC

A ε
γ

γ
γδ

ε   

where Ac=(∆A-β∆A’)/(1-αβ). The term, Ac indicated the real absorbance of complex 
MLγ (α, β and γ were all constants), Cligand and CM were the molarity of ligand and metal, 
respectively, m indicated the m-th step complex and γ’ the complexation ratio of ligand to 
metal. The new method was more acceptable in principle and simpler in operation than 
the ordinary methods such as molar ratio 4, continuous variation 5, equilibrium movement 
6, etc.  

In addition, we studied the multi-reactions between various metals and single ligand. 
The following correction equation was established:
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the matrix expression:
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. Where βi= εligand
λi/εligand

λo 

and. aij=Aβij/xj. The term βi was measured from L solution at wavelengths λi and λ0. The 
term aij indicated the linear slope or sensitivity of j-th metal at i-th wavelength λi, which 
was regressed from the standard solutions. The corrected absorption eliminated the effect 
of other complexes and the excess of ligand in such a complicated system. This method 
brought out higher accuracy and better precision than the classical methods 7, 8 in the 
simultaneous determination of various trace components. The new reactions between 
ferrous, copper and new ligand dibromo-o-nitrophenylfluorone (DBNPF) were 
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investigated at pH 8 in detail. The absorption spectra were shown in Figure 1.  
 
Figure 1  Absorption spectra of DBNPF and its Fe, Cu complex solutions:0.70 µmolDBNPF; 2- 
Fe (8.0 µmol) - DBNPF  (0.70 µmol) complex; 3- Cu(8.0 µmol)-DBNPF (0.70 µmol) complex; 4 
- Fe(10.0 µg) - Cu(10.0 µg) – DBNPF (0.70 µmol). 4 against a reagent blank and the others against 
water 
 
 
 
 
 
 
 
 
 
The following calibration equation was established for the simultaneous determination of 
trace amounts of Fe between 0-5.00 µg/25ml and Cu between 0-10.0 µg/25ml. 

Table 1 gave out the determination results of stepwise stability constant (Kj) and 
stepwise real molar absorptivity(εj

λi) of Fe (j=1) and Cu (j=2) complexes  
 

Table 1 the determination of stability constant and absorptivity of Fe and Cu complexes 
 

K j   (in 0.025 ion strength and 10 °C) εj
λ i

    lmol-1cm-1 j-th step 

Fe(DBNPF) 3 Cu(DBNPF) Fe(DBNPF)3 

 at 580 nm 
Cu(DBNPF) 
 at 560 nm 

1 5.95×106 1.98×106 1.20×104 1.62×104 
2 6.05×105 / 2.45×104 / 
3 2.45×105 / 3.67×104 / 
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