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Abstract: The article presents a qualitative analysis of benzene-based 

oxycompounds. The most suitable option of qualitative analysis is selected. Also, a 

modern physico-chemical research method - infrared spectroscopic analysis - is 

presented for qualitatively distinguishing benzene series oxycompounds from each 

other, and the characteristic absorption spectra were determined as a result of spectral 

analysis. 
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In the middle of the 19th century, hydroquinone was widely used as an antiseptic, 

but with the development of more effective medicinal substances, it was no longer used 

in medicine. Hydroquinone has received renewed attention in the last decade due to its 

ability to stimulate melanin production in skin cells, which can be used to treat 

hyperpigmentation. Hydroquinone differs from other phenols in terms of properties 

and uses[1,2]. 

Hydroquinone (1,4 dihydroxybenzene), paradioxybenzene, C6H4(OH)2 — 

organic compound, diatomic phenol, colorless crystalline substance. It dissolves well 

in hot water, alcohol, ether, poorly in benzene. An aqueous solution of hydroquinone 

oxidizes in air and turns brown, oxidation is accelerated in an alkaline environment. 

When oxidized, quinhydrone and paraquinone are formed. Because hydroquinone is a 
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strong reducing agent, it can reduce feling liquid in the cold. Hydroquinone was first 

obtained from quinone in 1844 by the German chemist F. Vöhler. Hydroquinone is 

used in photography, as an antioxidant, as a semi-raw material in the organic dyes 

industry, and in analytical chemistry for the determination of various elements and 

compounds [3,4]. 

Usually, the change in color is the main criterion when using a qualitative reaction 

for substances. A number of reagents with qualitative reactions for hydroquinone are 

reported in the literature. Among them, some of the most common reagents and their 

effect on color change are listed in Table 1. 

Table 1 

Some qualitative reactions for hydroquinone 

Reactive Result Explanation 

FeCl3 

The green 

color changes to 

yellow 

- 
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Bromine 

water 

White 

precipitate forms 

The reaction is carried out in an 

alkaline environment 

Nessler's 

reagent 

It is painted 

black 

The reaction is carried out on filter 

paper 

Ortho-

phthalaldehyde 

Purple 

colored solution 

The color will appear in a few 

minutes 

Para-

phthalaldehyde 

The solution 

is colored brown 

The color will appear in a few 

minutes 

Phloroglucin 

The color of 

the solution is 

orange-red 

The intensity of the color depends 

on the hydroquinone concentration 
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Sodium nitrite 
Yellow 

solution 

The yellow color of the solution is 

observed when heated. The solution 

darkens when 15% sodium hydroxide 

solution is added 

Phosphorous 

molybdenum acid 

Blue colored 

solution 

The reaction is carried out in water 

or ether 

 

The table shows that several color reactions can be proposed for the determination 

of hydroquinone. However, not all of them react with only phenolic quality, as they are 

typical of many compounds of phenolic nature. It should be noted that a qualitative 

reaction with a solution of ferric chloride allows the separation of hydroquinone from 

various compounds. In addition, these reactions require reagents that do not react under 

normal conditions, which complicates the application of these methods in substance 

analysis. Therefore, modern physico-chemical analyzes are used in the qualitative 

determination of hydroquinone [5]. 

Provides comparative information on methods of standardization of substances 

obtained as a result of analysis using the infrared spectroscopy method for the 

determination of pure substances [6,7]. 

Infrared spectroscopy (IR) is a branch that studies the interaction of infrared light 

with matter. When infrared light passes through a substance, absorption spectra (peaks) 

appear due to the vibrational motion of molecules or the motion of individual parts in 

the molecule. A weakening of the light intensity transmitted through the sample is 

observed. But absorption does not occur in the entire spectrum of radiation, but only in 

wavelengths whose energy corresponds to the vibrational energy of the studied 
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molecules. The wavelengths (or frequencies) at which maximum absorption of  IR 

radiation is observed can indicate the presence of certain functional groups and other 

moieties in the sample molecules. Usually, there are a number of absorption peaks in 

the infrared spectrum, and the structure of the studied sample can be concluded from 

their position and relative intensity. A database of IR spectra of certain substances has 

been created, which allows to compare with the spectrum of new synthesized 

substances, to determine new bonds and the structure of the substance molecule 

[8,9,10]. 

From the analysis of the IR spectrum, it is possible to determine the presence of a 

hydrogen bond, a change in the valence angle as a result of intermolecular and 

intramolecular interaction. For a comparative analysis of the IR spectrum, it was 

compared with the IR of benzene-based oxycompounds (Fig. 1)[5,6]. 

 

Figure 1. IR spectra of hydroquinone (black), resorcinol (red) and pyrocatechin 

(blue) 

Comparison of the IR spectra of different samples of hydroquinone with the 

spectra of pyrocatechin and resorcin made it possible to identify the most important 
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absorption bands that allow to distinguish these compounds[11,12]. The main different 

absorption spectra in them are observed in the regions of 610, 828 and 1855 sm-1, and 

these absorption lines characterize only hydroquinone. Also, IR spectroscopy data 

showed that absorption spectra of C-H bonds are observed in the 760, 1097 sm-1 regions 

due to the shift of different electron density in the carbon atoms of the benzene nucleus. 

Absorption spectra characterizing C-O bonds show an absorption spectrum in the 

region of 1197-1205 sm-1 in the form of a doublet. The absorption spectrum in the 

region of 1518 sm-1 represents the C=C bond located in the benzene nucleus[13,14]. 

Thus, this IR spectroscopic analysis method is used to confirm the authenticity of 

the hydroquinone substance and to distinguish it from other oxycompounds. This 

makes it possible to widely use IR spectroscopy in the qualitative determination of 

substances. 

References 

1. Antaev, A. N. Materials for the pharmacology of hydroquinone: dis. Dr. med. 

Sciences / A.N. Antaev. - 1887. - 94 p. 

2. Rakhimov F.F., Akhmedov V.N., Aminov F.F. Method for obtaining hydrophobic 

compositions // UNIVERSUM: Technical sciences (scientific journal). Issue: 4(70) 

Moscow-2020 63-65 P. 

3. V. N. Akhmedov, L. N. Niyazov, F. F. Rakhimov, and N. Sh. Method for obtaining 

organosilicon compounds Science News of Kazakhstan Scientific and technical journal 

No. 3 (141) Almaty 2019 P. 35-43. 

4. Akhmedov V. N., Niyazov L. N., Rakhimov F. F., Panoev N. S.H. The method of 

producing hydrophobic organosilicon polymers based on hydrolyzed polyacrylonitrile 

Chemical Journal of Kazakhstan 2 (66) Almaty 2019. P. 90-96 

5. Rakhimov F.F., Sharipov A.A. Chemical additives for the production of plasticized 

gypsum Nexus: Journal of Innovative Studies of Engineering Science (JISES) Volume: 

01 Issue: 04. 2022 R. 7-11 



 ОБРАЗОВАНИЕ НАУКА И ИННОВАЦИОННЫЕ  ИДЕИ В МИРЕ       

     https://scientific-jl.org/obr                                                                 Выпуск журнала №-66 

Часть–2_ Марта –2025                     
385 

2181-3187 

6. Rakhimov F.F. Technology for obtaining polyvinylethynyltriethoxysil based on 

tetraethoxysilane // Universum: technical sciences: electron. scientific magazine 2021. 

10(91). URL: https://7universum.com/ru/tech/archive/item/12347  

7. Rakhimov F. F., Akhmedov V. N. Physico-chemical analysis of polyvinylethynyltrie 

to Xysisilane // ACADEMICIA: An International Multidisciplinary Research Journal. 

- 2021. - T. 11. - No. 10. - S. 1782-1787. 

8. Rakhimov F.F., Ibodova S.I., Khaydarov A.A. Technology for Obtaining 

Organosilicon Polymers //CENTRAL ASIAN JOURNAL OF THEORETICAL & 

APPLIED SCIENCES. - 2021. - Vol. 2. - No. 12. - S. 209-212. 

9. Rakhimov F.F., Sharipov A.A. Technology for producing hydrophob concrete based 

on silicon organic polymers EPRA International Journal of Research and Development 

(IJRD) December 2021 Volume: 6 Issue: 12. P. 136-140 

10. Rakhimov F.F., Ibodova S.I., Kholikova G.K. Synthesis of organosilicon polymer 

based on hydrolyzed polyacrylonitrile //International Scientific and Current Research 

Conferences. - 2021. - S. 1-4. 

11. Rakhimov F. F., Bekov U. S. Quantum-chemical calculations of the charges of 

organosilicon compounds as a basis for the stability of intermediate and transition 

states // Universum: chemistry and biology. – 2022. – no. 5-2(95). - S. 47-50. 

12. Bekov U.S., Rakhimov F.F. Spectral analysis of organosilicon compounds based 

on phenol // Universum: chemistry and biology: electron. scientific magazine 

2021.5(83). 

13. Brown D., Floyd A., Sainsbury M. Spectroscopy of organic substances. M: Mir, 

1992. 

14. Firuz R., Gulhayo H. Chemical analysis of hydroquinone and hydroquinone-based 

organic silicon compound //Involta Scientific Journal. - 2023. - T. 2. – №  2. P. 14-19. 

 

https://7universum.com/ru/tech/archive/item/12347

