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Annotation 

This paper describes the quantitative analysis of copper and the analysis of the 

results obtained using sorption spectroscopy methods. In addition, the quantitative 

detection limit was described in the analysis of the immobilization of the organic 

reagent in the SMA-1 fiber sorbent and its IR spectral results. Immobilization 

properties of indigo reagent with copper ions were shown. A method for the 

determination of copper ions in water has been proposed. 
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Introduction. Detection of heavy metal ions in environmental objects is one of 

the most important tasks of analytical chemistry. The role of spectrophotometry in the 

determination of metal ions in water is an important method. Compared to other 

methods, spectrophotometry is one of the simplest, fastest and cheapest methods. 

         Copper is necessary for life, but is toxic to organisms above certain limits, 

such as some algae, fungi, and many bacteria or viruses [1, 2]. In addition, the 

accumulation of copper in the human liver causes Wilson’s disease, which is 

manifested through neurological and mental defects. [3]. There are traditional methods 

of copper detection (II) [4-6]. However, spectrophotometric methods are often 

preferred because they involve cheaper instruments and show faster results. 

Copper is necessary for life, but is toxic to organisms above certain limits, such 

as some algae, fungi, and many bacteria or viruses [1, 2]. In addition, the accumulation 

of copper in the human liver causes Wilson’s disease, which is manifested through 

neurological and mental defects. [3]. There are traditional methods for the 
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determination of copper (II) [4-6]. However, colorimetric methods are often preferred 

because they involve cheaper instruments and show faster results. 

       Sorption-spectrophometric methods, one of the most modern equipment 

physicochemical methods for the detection of heavy metals, are widely used today, and 

new immobilized organic reagents are used to solve this problem [7,8-10]. 

        Methods of using immobilized organic reagents are being rapidly developed. 

Their rapid development is due to the simplicity and expressiveness of the hardware 

design, as well as the possibility of using immobilized organic reagents in the field 

outside the laboratory [11-12]. 

Objects and methods of research. IR spectra of carriers and immobilized 

organic reagents were recorded by Thermo Scientific spectrometer Nicolet IR 200 

(USA). research was conducted using. Category A glassware, analytical balance 

(measuring range: 0.0001g to 220g) Model: CY 224 CITIZEN (India) pH meter (pH 

measuring range: -2,000 ... + 20,000, temperature -5. .. + 105.00 S, error ± 0.10 S 

Model: WTW 7110 (Germany). 

Solutions, reagents, sorbents.  

Standard metal alloys were prepared by melting a chemically pure grade. diluted 

Metals in acids (1: 1), then diluted with distilled water. 

To prepare the Сu2 + solution, dissolve 1,000 g of copper metal in 15 ml of НNO3 

(1: 1) and add up to 1000 ml of distilled water. Concentrated sulfuric acid was diluted 

in the preparation of 0.1 M sulfuric acid solution. 

 The buffer solution was prepared by adding 0.2 M NaOH solution of 0.04 M 

(Н2ВО4, Н3РО4, СН3СООН) 0,2 М NaOH to a universal buffer mixture of different 

pH (1–12) [11]. 

For the preparation of fibers, 0.2000 g of fibers synthesized at the Department of 

Polymer Chemistry were weighed and prepared for use. 

Immobilization mechanism: The fibers obtained for analysis were weighed from 

0.2 g before preparation for immobilization and placed in separate beakers of 50.0 ml 

and then shaken in 0.1 M HCl solution for 5-10 minutes. In this case, the fiber is 
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converted into chlorine form. The fiber prepared for immobilization is stored in a wet 

Petri dish. These polymers are insoluble in PAN solvents due to modification of 

ethylenediamine groups [13]. 

Results and its discussion. 

The finished fibers were added separately to the solutions of the indigo reagent at 

a certain concentration, and the optical densities of the reagent before and after 

immobilization were measured. 

                                                                                                                     Table 1 

 λ

, nm 

А  reagent until 

immobilization 

 

A reagent 

after 

immobilization 

 

ΔА  reagent 

 

1 3

15 

- - - 

2 3

64 

0,40 0,13 0,27 

3 4

00 

0,50 0,20 0,30 

4 4

40 

0,40 0,15 0,25 

5 4

90 

0,35 0,13 0,22 

6 5

40 

0,30 0,10 0,20 

7 5

90 

0,22 0,1 0,12 

8 6

70 

0,18 0,06 0,12 
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Figure 1. The degree of immobilization depends on the wavelength 

 

For the first time indigo Emirlingom and Englerom with very low yields by o-

nitroacetophenone catalysts zinc, sodium hydroxide and synthesized in the presence of 

calcium oxides. 
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We poured 800ml of distilled water on 100 g of indigo leaf and kept it in hot water 

at 70 -80 C for 7-10 minutes. Then the liquid part of the crushed leaves was separated. 

We kept the aqueous mass in the open air for 24 hours and a precipitate formed. We 

filtered and dried the sediment. We then gave him an IQ test. [20] 

 

 

Figure 2. IR spectrum of indigo reagent. 

From the results of IR spectra of indigo obtained under normal conditions - –C-

C-(400-900 cm-1), С-О-С (900-1200 cm-1), С-N (500-1400 cm-1), -С=О (1500-1800 

cm-1), (2100-2300 cm-1 ), -ОН (3600±50 cm-1)) functional groups SMA-1 - orange 

fiber, obtained by modifying hexamethylenediamine to PAN fiber . 
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Figure.3 SMA1 IK spectrum 

The IR spectrum of the SMA-1 fiber showed corresponding oscillations at 

frequencies 3200-3500 cm-1, 1600 cm-1 and 1580 cm-1, which oscillations belong to the 

NH-group. The main modification refers to the intensity of light absorption of nitron -

C≡N-, a decrease in the intensity of light absorption of 3200-3800 cm-1 indicates the 

formation of strong intermolecular hydrogen bonds. The vibrations of the reagent 

belonging to the -N = O group appear to be of intensity at 1580-1600 cm-1. : [14] 

 

 

Figure 4. Two spectra of immobilized fiber 

The appearance of an intensity of 3501–3277 cm-1 in the immobilized fiber 

indicates that it is formed due to intermolecular O-N (Н does not form a bond) bonds. 

When comparing the IR spectrum of the SMA-1 fiber and the complex immobilized 
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on it, the main changes were observed in the valence oscillations of the ON and N-H 

groups. 

Conclusion. 

Indigo dye was isolated from local plant raw materials, physical and chemical 

properties of indigo dye were studied by IR spectroscopy and compared with the 

literature. The structure and composition of analytical active and functionally active 

groups of natural dye indigo were studied. Optimal conditions for obtaining the copper 

complex of indigo were determined. The structure of the copper complex was analyzed 

using indigo spectroscopy. In addition, the quantitative detection limit is SMA-1. 

analysis of the immobilization of indigo reagents in a fibrous sorbent and their IR 

spectral results. The immobilizing properties of indigo reagent for a particular fiber 

have been demonstrated. A method for the determination of copper ions in water has 

been proposed. 
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