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This study focuses on the 
preparation of complexes 
of mercury(II) and 
copper(II) with an azo 
ligand (LA). The metal 
complexes were 
characterized using infrared spectroscopy, flame atomic absorption, magnetic susceptibility measurements, continuous change, and thermal 
analysis. The complexes have a four-coordination geometric shape and were studied using a spectrum method. The acid function effect was 
measured using solutions with an acid function range (2–12) and the maximum wavelength for the mercury (II) and copper (II) complexes (520 
and 480 nm) at pH 5 and 12. The study also investigated Beer's law applied to the azo molecule (LA) and the spectroscopic method's sensitivity 
to these complexes. The findings indicate that the complexes exhibit notable differences in their spectral responses across varying pH levels. 
Furthermore, the data suggest that the azo molecule's interaction with the metal ions enhances its applicability in analytical chemistry, 
particularly in environmental monitoring and industrial applications. The results are crucial for developing industrial and medical applications.  
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INTRODUCTION 
Color chemistry is mostly about azo ligands, which are man-

made azo ligands with the (-N=N-) part. William Henry Perkin is 
thought to have started the synthetic azo ligand business when he 
found mauveine, a purple azo ligand, by mistake in 1856.1,2  

Later, Peter Griess's work paved the way for the growth of azo 
ligands and pigments chemistry, which in turn led to the most 
important color chemistry finding in 1858.3–5.Azo ligands come in 
different colors like yellow, red, and orange.  Azo ligands have been 
used to add color to many products such as clothes, paper, food, 
cosmetics, drugs, and more.6 TG and DTA are extensively utilized 
in material characterization.7 These techniques fundamentally rely 

on measuring alterations in physical-chemical properties in relation 
to increase the temperature over time.8–10  Metal (II) azo complexes 
exhibit vibrant colors and are extensively utilized as azo ligands 
and pigments in various applications, including textile dyeing, 
nonlinear optics, and photoelectronic, particularly in optical 
information.11–15 The aim of this study is to study the spectral and 
thermal properties of complexes of azo ligand (LA) with copper (II) 
and mercury (II), given the importance of knowing the stability of 
complexes prepared from azo ligand (LA), which has multiple 
industrial and medical uses. 

MATERIALS AND METHODS 
In the characterization methods, utilized a JASCO/Japan FT-IR 

4200 with sodium bromide plates in the infrared range. 
Temperatures by melt science [9100]. The visible spectrum was 
tracked by the JENWAY [6305] Spectrophotometer. A precise 
scale and an Oakion pH 2100 Series pH meter was used to get the 
target results. The HI 2315 conductivity Meter to measure the molar 
conductivity of the mixtures in DMF. A Msb-Mki Balance 
Magnetic Susceptibility Modifier was used to measure the 
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complexes' magnetic susceptibility at 25°C. The temperature range 
of 25 to 1000 °C and a heating rate of 10 °C.min-1 in an argon-filled 
room were used.  

2.1 Preparation of mercury complex 
A 100 ml round flask should have 0.3607 g (0.001 mole) of 

mercury (II) nitrate trihydrate mixed with 20 ml of absolute ethanol 
and 0.8330 g (0.002 mole) of azo ligand (LA) mixed with 30 ml 
absolute ethanol, and refluxing for three hours. Cooling the mixture 
got rid of the parts that hadn't reacted yet. The crystals that had 
formed were then filtered and washed with water, hot ethanol, and 
ether. The yield was 59%, the melting point was 300 °C, and the 
FTIR lines were 3298 (v O-H), 1440 (ν N=N), and 1287 (ν C-N). 
The metal to ligand ratio was 1:2, the molar conductivity was 4.1 
Ohm-1.cm2.mol-1, the magnetic susceptibility was 0, and the 
hybridization was sp3 .16  

2.2 Preparation of copper complex 
A round jar that holds 100 ml of absolute ethanol and 0.2416 g 

(0.001 mole) of copper (II) nitrate trihydrate mixed with 20 ml 
absolute ethanol. 0.8330 g (0.002 mole) of azo ligand (LA) mixed 
with 30 ml absolute ethanol, and refluxes for an hour. It was filtered 
and washed with water, hot ethanol, and ether to get rid of the parts 
that didn't respond after the mixture cooled. A 64% return on the 
brown crystals. The melting point was between 182 and 187 °C, the 
metal to ligand ratio was 1:2, the molar conductivity was 6.4 Ohm-

1.cm2.mol-1, and the magnetic susceptibility was 1.98, it could have 
been sp3 or dsp2 .17 The complexes [Hg(LA)2, Cu(LA)2] were 
schematically showed in Scheme 1.  

2.3 Visible absorption spectrum of the complexes Hg(LA)2 
and Cu(LA)2 in solutions of different pH values 

We made several protective solutions by mixing a universal 
buffer solution with a range of pH values (2–12) and adding 
different amounts of Hg(LA)₂ and Cu(LA)₂ complexes at a 
concentration of 8×10-5 M for LA. The pH value over a range of 
wavelengths, from 350 to 570 nm, and examine these solutions 
formation. 

 
Scheme 1. Synthesis of complexes Hg(LA)2 and Cu(LA)2. 
 

RESULTS AND DISCUSSION 
3.1 Identification of the prepared complexes Hg(LA)2 and 

Cu(LA)2. 
The spectra of complex complexes Hg(LA)₂ and Cu(LA)₂ 

exhibit bands (3298 and 3253 cm⁻¹) respectively due to the ν(O-
H) group. The azo ligand of the frequency of the azo group ν(N=N) 
towards lower or higher frequency regions with a noticeable change 
in its shape and intensity in the spectral range (1440 and 1406 
cm⁻¹), respectively. It w as also observed in the spectra of the 

complexes that weak nine-frequency bands at the frequency (530 

and 524 cm⁻¹) respectively belong to the ν(M -O) bond18–20 as 
presented in Figures 1a and 1b. 

Figure 1a. Infrared spectrum of the complex Hg(LA)2. 
 
3.2 Estimation of the percentage of copper (II) in the complex 
Flame atomic absorption spectroscopy (AAS) was used to 

estimate the ratio of the metal to the azo ligand in the Hg(LA)2 and 
Cu(LA)2 complexes. This procedure involves diluting the sample 
with ion-free distilled water and then entering the flame atomic 
absorption device for measurement.21 It is observed the values and 
calculations of the practical percentages are very close to the values 
and calculations of the theoretical percentages, which calculated for 
the metals involved in the composition of the complexes. The 
results confirm that the ratio of metal to azo ligand in this complex 
is 1:2 (Metal: Ligand), as shown in Table 1. 

 

Figure 1b. Infrared spectrum of the complex Cu(LA)2. 
 
Table 1. Proportions of copper(II) in its complex using flame atomic 
absorption technology. 

[Cu] 
in 

(AAS)   
g x10-6 

Molecula
r weight 
g.mol-1 

Weight 
g 

Comple
x 

Cu (II)% M:
L Theoretic

al 
Practic

al 

1090 894.49 0.0106 Cu(LA)2 8.90 9.10 1 : 2 
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3.3 Molar electrical conductivity 
 The molar conductivity of solutions of copper (II) complexes 

was measured in dimethylformamide (DMF) solvent with a 
concentration of (1x10-3 M) at room temperature, by using the 
equations (1 and 2)22: 
 L =G×A …..1  
ΛM =1000×L/C …..2.  

We noticed from the molar conductivity values listed in Table 2, 
that Hg(LA)2 and Cu(LA)2 complexes were low, as the molar 
conductivity value ranged between (4.1 and 6.4 Ohm-1.cm2.mol-1), 
respectively. The lack of ionic character indicates the absence of 
negative ions outside the coordination ball for all complexes.23 

 
Table 2. Values of electrical conductivity, molarity, and electrolyte 
for complexes Hg (LA)2 and Cu (LA)2. 

Type of 
electrolyte 

Molar conductivity 
Ohm-1.cm2.mol-1 

Electrical 
conductivity 

Sx10-6 

Complex 

Non-
electrolytic 

4.1 3.7 Hg(LA)2 

Non-
electrolytic 

6.4 5.8 Cu(LA)2 

 
3.4 Magnetic susceptibility measurements 
The results of the magnetic susceptibility technique 

measurements reinforce that the predict of the proposed stereo 
forms of the studied complexes and reinforce with other diagnostic 
techniques have reached about structure and stereoscopic shape24. 
Additional information can also be obtained about the oxidation 
state of the central atom in the complex and the electronic 
arrangement25. Through the experimental values of the effective 
magnetic moment (μeff), we can determine whether the central atom 
possesses one or more single electrons, which will show the 
complex with paramagnetic properties, or if it does not have a 
single electron, which will lead to the appearance of magnetic 
properties.26,27 

The experimental values of the effective magnetic moment (μeff) 
of the studied metal complexes were calculated at room 
temperature (298 K), and the diamagnetic correction of the atoms 
in organic molecules, inorganic radicals, and metal ions was carried 
out using Pascal’s constants 28 according to the following equations: 

μeff =2.828√ XAT……3 
XA = XM–D …..4 
XM =Xg×M.wt …..5 
Xg =[C×L/109 m]×(R–R°) …..6  

The magnetic susceptibility results shown in the Table 3 confirm 
that the mercury(II) complex with the azo ligand (LA) exhibited 
diamagnetic properties, confirming the electronic configuration of 
mercury (II) [Xe] 4f14 5d10 6S0. The complex’s geometry is 
tetrahedral with sp3 hybridization. The copper (II) complex with the 
azo ligand (LA) was found to exhibit paramagnetic properties due 
to the presence of only one electron, confirming the electronic 
configuration of copper (II) [Ar] 3d9 4S0. The expected geometry 
of the copper(II) complex is tetracoordinated, which is either a 
tetrahedral with sp3 hybridization or a planar square with dsp² 
crystallization. 

Table 3. Magnetic susceptibility data for Hg(LA)2 and Cu(LA)2 
complexes. 

Hybridizati
on 

μeff XA  

10-6 
XM  

10-6 
Xg 

10-

6 

-D 
10-6 

Comple
x 

sp3 0 0 0 0 540.4
4 

Hg(LA)
2 

sp3or dsp2 1.9
8 

1638.3
8 

1118.1
4 

1.2
5 

520.2
4 

Cu(LA)
2 

 
3.5 Thermogravimetric analysis 
Thermal analyses are important measurements in studying the 

stability and composition of coordination complexes, through 
which the water molecules bound in the form of a water lattice can 
be identified. A study indicates that the water bound to the crystal 
is often lost in the first stage of heating, at temperatures between 
approximately (30 and 150°C).29 For the water molecules linked by 
coordination to the central atom, they separate from the 
coordination complex in the second stage, at a higher temperature 
range than the water molecules of crystallization. In the literatures 
indicate that the temperatures range between (120 and 220°C).30 
For the subsequent stages, they include the dissociation of the 
negative ions bound to the central atom, then the stages of 
dissociation of the ligand, and finally the metal oxides that are part 
of the complexes, which remain at high temperatures. We noted 
from the thermogravimetric analysis curves of the mercury (II) and 
copper (II) complexes with azo ligand (LA), that the “lost part” 
consists of several stages, as shown in Figures 2a and 2b. The 
mercury (II) complex with azo ligand (LA) consists of three stages, 
while the copper (II) complex with azo ligand (LA) consists of two 
stages. The thermal analysis stages involve the loss of all or parts 
of the complex’s ligand, corresponding to the weight lost within the 
temperature range of (200-800°C). The “remaining part”, which 
includes the thermal analysis products visible in all of these curves, 
is the mercury (II) or copper (II) metals, in the form of mercury (II) 
oxide (HgO) or copper(II) oxide (CuO), respectively, at 
temperatures above 1000°C. 

 

 
Figure 2a. Thermal analysis curve of the complex Hg(LA)2. 
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Figure 2b. Thermal analysis curve of the complex Cu(LA)2. 

 
3.6 Optimal conditions for the formation of azo complexes 
 We studied the optimum conditions for forming mercury (II) 

and copper (II) complexes with the azo ligand (LA) at room 
temperature. This step is essential for conducting subsequent 
spectroscopic studies on the two complexes. We noted the color 
change of the azo ligand (LA) from orange to red and walnut with 
the mercury (II) and copper (II) ions, respectively. This variation is 
preliminary evidence for the formation of the two complexes, as 
shown in Figure 3.  

 

  
Figure 3. Change in color of azo ligand (LA) when it complexes with 
mercury (II) and copper (II) ions. 

 
3.7 Effect of acidity function 
The absorption spectra of solutions of mercury (II) and copper 

(II) ionic complexes, respectively, with the azo ligand (LA), were 
studied using buffer solutions (collector buffer solutions) with a pH 
range of (2-12). Absorption was measured in the visible region over 
a wavelength range (350-570 nm), using the ligand solution and the 
buffer solution as references. The spectra of the mercury (II) 
complex with the azo ligand (LA) show two peaks: the first at (430 
nm) at pH between 9 and 12, and a second peak showing the highest 
absorption at the maximum wavelength between (460 and 520 nm) 
at pH between 2 and 8, as shown in Figure 4a. In the spectra of the 
copper (II) complex with the azo ligand (LA), two peaks are 

observed: the first at (470 nm) at pH values between 2 and 7, and 
the second peak shows the highest absorption at the maximum 
wavelength (490 nm) at pH values between 8 and 12, respectively, 
as shown in Figure 4b. The acidity plays a significant role in 
increasing the efficiency of the active groups in the azo ligand for 
optimal and stronger bonding with the metal ion to form the 
complex, which has the highest formation constant at the optimum 
pH. Therefore, a buffer solution with a pH 5 is suitable for the 
mercury (II) complex with azo ligand (LA) at a maximum 
wavelength of (520 nm), while a pH 12 for the copper (II) complex 
with azo ligand (LA) at a maximum wavelength of (480 nm) is 
more suitable for complex formation.  

 

 

Figure 4a. Visible absorption spectrum of the mercury (II) complex 
with the azo ligand (LA) in buffer solutions of different pH, 
[LA]=[Hg+2]= 8×10-5 M. 

 
Figure 4b. Visible absorption spectrum of copper (II) complex with 
azo ligand (LA) in buffer solutions of different pH, [LA]=[Cu+2]= 
8×10-5 M. 
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3.8 Kinds of buffer solution of pH 5 and 12 
To assess the influence of different buffer solutions on attaining 

the maximum absorbance of the mercury (II) complex with the azo 
ligand (LA) at pH 5, numerous buffer solutions were formulated to 
sustain this pH (1 =Universal, 2 =Hexamine, 3 =H3BO3+NaOH, 4 
=KHC8H4O4+NaOH, 5 =KH2PO4+NaOH), as shown in Figure 5a. 
A genuine buffer solution with a pH of 5 consists of KH2PO4 and 
NaOH. To evaluate the influence of various buffer solutions on 
achieving the maximum absorbance of the copper (II) complex with 
azo ligand (LA) at pH 12.  

Several buffer solutions were formulated to get this pH level: 
1=Universal, 2=Hexamine, 3=[H3BO3+NaOH]+NaOH, 
4=KCl+NaOH, 5=Na2HPO4.2H2O +NaOH. A genuine buffer 
solution with a pH of 12 consists of Na2HPO4.2H2O and NaOH, as 
shown in Figure 5b. 

 

 

 
Figure 5. Absorption of complexes (LA+Hg+2) and (LA+Cu+2) 
at a concentration of (4×10-5 M) in different buffer solutions at 
pH 5 and 12 respectively. 

 
3.9 Selection of maximum wavelength (λmax) 
Choosing the maximum wavelength is one of the most important 

considerations when studying the optimum conditions for complex 
formation. The study was conducted in the visible spectrum (350-
570 nm) for the azo ligand (LA) and its complex with mercury (II) 
and copper (II) ions. The maximum wavelengths of the azo ligand 
(LA) and its complex with the mercury (II) ion were found to be 
(480 and 520 nm), respectively, in ethanol solvent and (380 and 510 
nm), respectively, in acidic buffer solution pH 5, as shown in Figure 
6a. The maximum wavelengths of the azo ligand (LA) and its 
complex with copper (II) were found to be (480 and 500 nm), 

respectively, in ethanol solvent and (430 and 480 nm), respectively, 
in acidic buffer solution pH 12. The large difference in maximum 
wavelengths and the shift towards a higher wavelength of the 
complexes with the azo ligand are evidence and confirmation of the 
formation of these complexes, as shown in Figure 6b. 

 

 
Figure 6a. Visible absorption spectrum of the azo ligand (LA) and its 
complex with mercury(II) using a solution (ethanol, pH 5) as a 
reference, respectively, [LA]=[Hg+2]=8×10-5 M. 

 
Figure 6b. Visible absorption spectrum of the azo ligand (LA) and its 
complex with copper (II) using a solution (ethanol, pH 12) as a 
reference, respectively, [LA]=[Cu+2]=8×10-5 M. 
 

3.10 The effect of time 
The time changed from 1 to 2880 minutes to observe the 

spectrum of mercury (II) and copper (II) ion complexes with the 
azo ligand (LA). The longest range for the mercury (II) ion complex 
with the azo ligand (LA) was 520 nm. A buffer solution with a pH 
of 5 was used as a standard. The absorption spectrum of the copper 
(II) ion complex with the azo ligand (LA) at a wavelength of 480 
nm, using a pH 12 buffer solution as a standard was followed and 
observed. The results showed that the combinations stay stable for 
up to 2880 minutes, as shown in Figure 7 and Table 4.  
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Table 4. Effect of time on the breakdown patterns of mercury (II) and 
copper (II) complexes with azo ligand (LA). 

Time 
(min) 

Absorbance 
LA+Hg+2           

at λmax 520 nm  

Absorbance 
LA+Cu+2         

at λmax 480 nm 
1 1.989 1.655 
5 1.981 1.657 
10 1.984 1.660 
15 1.990 1.664 
20 1.991 1.667 
25 1.988 1.665 
30 1.987 1.669 
40 1.985 1.673 
50 1.983 1.677 
60 1.985 1.666 

120 1.993 1.675 
180 1.990 1.672 
1440 1.995 1.670 
2880 1.993 1.666 

 
Figure 7. Effect of time on the absorption of mercury(II) and 
copper(II) complexes with azo ligand a solution (pH 5 and 12) as a 
reference, respectively,  [LA]=[Hg+2]=[Cu+2]=8×10-5 M. 

3.11 Effect of successive addition 
The results obtained from three different addition sequences 

indicate that the addition sequence (LA + pH + Metal) is the most 
suitable for the mercury (II) complex with the azo ligand (LA). The 
addition sequence (LA + Metal + pH) was found to be the most 
suitable for the copper (II) complex with the azo ligand (LA). Due 
to the formation of a direct stable complex between the mercury (II) 
and copper (II) ions with the respective azo ligand. Table 5, shows 
the absorption values at the maximum wavelength. 

 
Table 5. Effect of addition sequence on the absorption values of 
mercury (II) and copper (II) complexes with azo ligand (LA). 

Addition sequence Absorbance 
LA+Hg+2 at    
λmax  520 nm 

Absorbance 
LA+Cu+2 at        
λmax 480 nm 

LA + Metal + pH 1.877 1.663 
LA + pH + Metal 1.991 1.579 
Metal + pH + LA 1.817 1.361 

Table 6. Absorbance values of mercury (II) and copper (II) 
complexes with azo ligand (AL) at λmax to calculate the molecular 
structure by the continuous variation method. 

[LA] 
×10-4 

M 

[M+2] 
×10-4 

M 

[M+2]/([M+2] 
+[LA]) 

Absorbance 
LA+Hg+2 at 
λmax 520 nm 

Absorbance 
LA+Cu+2 at 
λmax 480 nm 

1.9 0.1 0.05 1.009 0.796 
1.8 0.2 0.1 1.152 0.897 
1.6 0.4 0.2 1.400 1.070 
1.4 0.6 0.3 1.821 1.100 
1.2 0.8 0.4 1.696 1.066 
1.0 1.0 0.5 1.757 1.087 
0.8 1.2 0.6 1.444 1.004 
0.6 1.4 0.7 1.195 0.888 
0.4 1.6 0.8 0.839 0.799 
0.2 1.8 0.9 0.720 0.669 

 

 
Figure 8. Molecular structures of mercury (II) and copper (II) 
complexes respectively with the azo ligand (LA) at λmax. 
 
3.12 Determination the molecular ratios of mercury(II) and 
copper(II) ionic complexes by Job's method 

The absorption values of the mercury (II) and copper (II) ion 
complexes with the azo ligand (LA) were plotted, respectively, 
against the molar fraction of the metal, as shown in Table 6 and 
Figure (8a and 8b). It is noted that two peaks appear at (0.33) and 
(0.5), which indicates the formation of a stepwise (intermediate) 
(ML) complex and the formation of a final (ML2) complex. 
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3.13 Calculate the formation constants (stability constants) of 
the mercury(II) and copper(II) complexes with the azo ligand 
(LA) 

To verify and determine the stability of mercury(II) and 
copper(II) complexes with the azo ligand (LA), the stability 
constants of these complexes were calculated spectroscopically 
from the information obtained from the continuous variation 
method and by applying the special equations for calculating 
constants31:  
K1 =(1–α)/(α2c); for 1:1 (LA:M) …..7  
K2 =(1–α)/(4α3c2); for 2:1 (LA:M) …..8  

Where α represents the degree of dissociation and c represents 
the molar salt concentration of the metal. The value of α can be 
calculated from the equation: 
α =(Am–As)/Am …..9 
 
Table 7. Values of (Am, As, α, c, K1 and K2) for the complexes of 
mercury (II) and copper (II) with the azo ligand (LA). 

LA 
with 

[M+2] 
×10-5 

M 

Am As α K1×106 K2×1011 

+2Hg 8 1.100 1.087 0.020 30.6 47.80 
+2Cu 8 1.821 1.757 0.035 9.85 8.79 

 
The absorption in the presence of an excess of the chelating agent 

azo ligand (LA) is represented by Am, while the absorption at equal 
amounts of both the metal and the chelating agent is represented by 
As. Table 7, shows the values of Am, As, α, c, K1, and K2 for the 
complexes. The values for the complexes of mercury (II) and 
copper (II) with the azo ligand (LA) are shown in Table 7, which 
also indicates that the mercury complex (LA+Hg+2) is more stable 
than the copper complex (LA+Cu+2). 

3.14 Beer's Law and Method Sensitivity 
The spectrophotometric determination of mercury (II) and 

copper (II) ions involved an investigation of Beer's law 
applicability to their complex solutions, utilizing a calibration curve 
that correlates absorbance values with concentrations in parts per 
million (ppm), as illustrated in Figure 9a and 9b. The method's 
sensitivity is often indicated by the slope of the calibration curve. 
This term often refers to the lowest quantifiable concentration of 
the species, determined by the molar absorption coefficient (ɛ) at 
the peak wavelength of the complex. The outcome is a numerical 
representation of the method's sensitivity, equivalent to the slope of 
the calibration curve plotted between absorbance values and molar 
concentrations, in accordance with Beer's law.32 The curve's slope 
and the correlation coefficient (r) are computed directly by a 
computer, respectively. 
Table 8, shows the specific absorptivity (LA) values, which 
represent the absorbance of a solution at a concentration of (1 
µg.ml-1) in a cell with an optical path length of 1 cm. This quantity 
is an important factor in determining the sensitivity of the method 
and is determined in terms of the molar absorption coefficient, as 
in the equation: 
a=ɛ/At.wt×1000 ……10 (At.wt represents the atomic weight 
of the metal).  

 

 

Figure 9. Determination curve (Beer's law) of mercury(II) and 
copper(II) complexes with azo ligand (LA) at λmax. 
 
Table 8. Results obtained from Beer's law for the complexes of 
mercury(II) and copper(II) respectively with the azo ligand (LA) at 
λmax. 

LA 
with 

maxλ 
nm 

ppm ɛ × 
104  
L. 

mol-1. 
cm-1 

a 
ml. 
g-1. 

cm-1 

R2 S 
µg. 
cm-2 

S.D DL 
µg. 
ml-1 

+2Hg 520 22.00 2.49 0.124 0.991 0.008 0.005 0.40 

+2Cu 480 8.89 2.09 0.329 0.988 0.003 0.009 0.86 

     At. wt (Hg and Cu)  = (200.59 and 63.55g.mol-1) respectively. 

 
Table 8, also shows the Sandell sensitivity (S) value,33 which is 

another expression for the sensitivity of the spectroscopic method 
and represents the number of micrograms of the substance to be 
determined per milliliter of solution with an absorbance value of 
(0.001) in a cell with an optical path length of (1 cm). In this case, 
the sensitivity is expressed in units of µg.cm⁻², and the Sandell 

sensitivity is expressed in terms of specific absorptivity according 
to equation: 
S =10-3/a ……11 

The standard deviation (S.D) of six readings is used to 
demonstrate how closely the calculated readings agree with each 
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other, and it also helps determine the detection limit (DL) using the 
equation  
DL =2 S.D× Concentration of Metal/Mean of Abs …..12 

CONCLUSIONS 
The results of spectroscopic studies and thermogravimetric 

analysis of the mercury (II) and copper (II) with azo ligand (LA) 
showed the formation of complexes. The Beer's law, high linearity 
and sensitivity of the method for the determination of mercury (II) 
and copper (II) using azo compound (LA) solutions at their 
maximum wavelengths were demonstrated. Also, the sensitivity of 
the method was confirmed by calculating the molar absorption 
coefficient, specific absorptivity, correlation coefficient, detection 
limits, Sandell sensitivity, upper limits of Beer's law and standard 
deviation. It is easy, sensitive, fast and has high accuracy and 
precision. The importance of knowing the stability of the 
complexes utilized for the industrial and medical in the future uses. 
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