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Introduction 
Photocolorimetric determinations should be 
performed under optimal conditions to ensure 
complete formation of the analytical form in 
solution and minimum or no deviation from the 
Buger-Lambert-Behr law. to select the optimal 
value of pH for light absorption, the pH 
dependence of the optical density of the 
solution at a given wavelength was determined 
when the concentrations of the detectable 
substance and the reagent remained constant. 
The most favourable conditions in coloured 
solutions are those in which the difference 
between the analytical form and the absorption 
in the starting reagents is the largest. When the 
light absorption is maximal under the most 
favourable conditions, small changes in pH 
have virtually no effect on the light absorption 
of the solution. The pH of the solution under 
study by photocolorometric reaction is 
maintained at a constant level using 
appropriate buffer solutions or sufficient 
amounts of acid and alkali solutions. The 

amount of analytical reagent to be added 
should be sufficient to convert all of the 
detectable substances into an analytical form 
within a given concentration range. Adding 
more reagents does not increase the yield of 
the reaction product and does not increase the 
light absorption of the solution. In 
photocolorometric analysis, the solution should 
remain in the true solution in the entire range 
of detectable concentrations. If this condition is 
not met, lower concentrations should be used 
or preservatives should be used to prevent 
solid phase formation. 
Selection of the optimal light filter for the 
complex combination of nickel -Ni (II) ion 
with dimethylglyoxime reagent. It is known 
that each substance absorbs light of a certain 
wavelength by nature, taking into account that 
the maximum absorption area of a complex of 
nickel (II) ion with a dimethylglyoxime reagent 
was determined as follows: 
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Detection method: Add 5 ml of buffer 
solution, 0.01%, 1.0 ml of reagent solution and 
1.0 ml of 50 μg/ml nickel (II) solution to the 25 
ml volumetric flask and makeup to the mark 
with distilled water. The optical density of the 
resulting complex was measured on a KFK-2 
photocolometer and in a cuvette with a light 

absorption thickness l = 1.0 cm on a different 
light filter relative to the specific solution. 
All components except the metal ion, which 
was determined as the reference solution, were 
added to the solution. The measurement 
results are shown in Table 1, Figure 1. 

 
Table 1. Results of determination of the maximum absorption area of the complex of nickel (II) 

ion with dimethylglyoxime reagent 
λнм 310 370 410 450 490 550 610 670 720 
А 0.110 0.205 0.260 0.340 0.450 0.470 0.455 0.410 0.380 

 

 
 

Figure 1. The dependence of the optical density of a complex compound (Ni 2+- Rreagent) on a 
light filter. 

 
The results show that the complex compound 
6-light filter exhibits a high optical density at 
λмах =550 nm. Further work is carried out at 
λмах =550 nm. 
The value of the optical density of the complex 
combination of nickel (ion II with 
dimethylglyoxime reagent) depends on the 
solution medium (pH). universal buffer 
solutions with different pH are selected to 
select the optimal conditions for the complex 
compound. 

Method of determination: to do this, pour into a 
25 ml volumetric flask 5.0 ml of buffer solution, 
10 ml of a universal buffer solution with pH 3 
to 12, 0.01% dimethylglyoxime solution, 5 
grams of used and purified activated carbon 
residue (containing 20 nickel ions), pour 
distilled water to the mark of the flask, and 
pour the mixture into the cuvette: the thickness 
was measured in a cuvette with l = 1.0 cm. The 
results obtained are shown in Table 2, and 
Figure 2. 

 
 
 

310 370 410 450 490 550 610 670 720

Ряд 1 0.11 0.205 0.26 0.34 0.45 0.47 0.455 0.41 0.38

 -

 0.10

 0.20

 0.30

 0.40

 0.50

 0.60

 0.70

 0.80

 0.90

 1.00

https://geniusjournals.org/index.php/erb/index


Volume 8|May, 2022                                                                                      ISSN: 2795-7365 

 

Eurasian Research Bulletin                                                                                               www.geniusjournals.org 

P a g e  | 3 

Table 2. Dependence of the value of the optical density of a complex compound of nickel II ion 
with dimethylglyoxime reagent on the solution medium (pH) 

pH 3 4 5 6 7 8 9 10 11 12 

А 0.03 0.110 0.250 0/370 0.430 0.480 0.370 0.280 0.200 0.150 

 

 
Figure 2. Graph of the dependence of the optical density of a complex compound (Ni2+ -Rreagent) 

on the environment of the solution medium (pH). 
 
From the results obtained, it was observed that 
the maximum optical density of the complex 
compound was highest at pH = 8.0 and pH = 8.0 
was chosen as the optimal medium because the 
optical density in this solution medium has the 
maximum analytical signal. In subsequent 
studies, a buffer solution with a pH of 8.0 was 
used. 
The dependence of the optical density of a 
complex compound of a nickel (II) ion with 
a dimethylglyoxime reagent on the 
composition of a buffer solution. A universal 
buffer solution with pH = 8.0 was used to study 
the dependence of the composition of buffer 

sites on the components of the main reaction 
Ni2 + -Reagent). 
Detection method: For the preparation of 
photometric solutions, as shown in the 
previous work, 5.0 ml of solution with pH = 8.0, 
1.0 ml of 0.01% solution of pyridyl-2-naphthol-
2 reagent, 1.0 ml of nickel (II) solution of 50 μg 
/ ml and diluted with distilled water to the 
mark of the flask. The optical densities of the 
prepared analytical mixture were measured 
with a photocolometer in a cuvette with l = 1.0 
cm relative to the specific solution. The results 
are presented in Table 3. 

Table 3. The dependence of the optical density of a complex compound of a nickel (II) ion 

Buffer solution 
name 

The composition of the buffer solution pH Ā average 

Universal 
Phosphoric acid, acetic acid, boric acid 

and alkali 
8.0 0.480 

Farmed 
Formic acid and sodium 

pharmaceuticals 
8.0 0.405 

Основной

Основной

Основной

Основной

Основной

Основной

Основной

Основной

Основной

Основной

1 2 3 4 5 6 7 8 9 10

optimal Ph
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The results of the experiments obtained show 
that when a universal buffer solution was used, 
the complex compound solution had the 
maximum optical density. In subsequent 
studies, a universal buffer solution with pH = 
8.0 was used. 
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