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Abstract
The scientific work is about the isolation of superabsorbent hydrogel from local raw materials. 

For the preparation of a superabsorbent hydrogel, citric acid from lemon, starch from corn, 
carboxymethyl cellulose from industrial waste of licorice root were isolated and used as raw materials. 
The separation of the hydrogel was carried out in two stages. The specific properties of the resulting 
superabsorbent were determined - swelling index, biodegradability, its structure was checked by 
electron microscopy, thermogravimetric analysis, infrared Fourier spectrophotometry.
Keywords: superabsorbent, hydrogel, biodegradability, carboxymethylcellulose.

Despite the fact that research is carried out to obtain all types of resources from local raw 
materials (B.А. Kholnazarov, Kh. Тuraev, А.Т. Dzhalilov, 2019; Б.А. Холназаров, Х.Х. Тураев, 
Ш.Д. Ширинов, А.Т. Джалилов, 2019; Б.А. Холназаров, Х.Х. Тураев, Ш.Д. Ширинов, А.Т. 
Джалилов, 2020), these works are not widely used in our country.

In the state programs approved by the President of Turkmenistan, more precisely, «The Revival 
of the New Epoch of the Powerful State: the National program of socio-economic development 
of Turkmenistan for 2022-2052», «the Program of the President of Turkmenistan for the socio-economic 
development of the country in 2022-2028, and based on the objectives defined in the «State Program 
of State Youth Policy in Turkmenistan for 2021-2025», special attention is paid to the issue of actively 
studying the possibilities of obtaining environmentally friendly substances from local raw materials 
and expanding their use. One such substance is superabsorbent hydrogel, which is environmentally 
safe and cost-effective to produce using local raw materials. That is why this scientific article describes 
the production of the mentioned substance.

Application of biodegradable superabsorbent hydrogel. Superabsorbent hydrogels hold 
water in the soil to supply plants with water; artificial snow in movies and on stage; additive in 
candles, cement-based materials, composites and laminates; inflatable water toys for children; fire 
extinguishers in aviation and vehicles; anti-tuberculosis agent; fragrant carriers; latex paint additive;  
absorbent pads. It is widely used as food additives, as well as for various purposes in medicine and 
other fields (Б.А. Холназаров, Х.Х. Тўраев, Ш.Д. Ширинов, А.Т. Джалилов, 2020).

Purpose of the work is to develop an innovative technology for obtaining a biodegradable 
superabsorbent hydrogel from local raw materials, and conduct an extended analysis of the resulting 
product.

Materials and methods. Carboxymethylcelluloses from industrial waste licorice, 1% citric acid, 
and cornstarch were tested using a magnetic stirrer, a Binder oven, and a Mettler Toledo pH-metr.

Conducting a test. A 1% solution of citric acid as a binder was added to an appropriate amount 
of carboxymethyl cellulose obtained from industrial licorice root waste, stirred at 70° C for 1 hour, 
and kept at a room temperature for about 30 minutes to determine the degree of mixing. The melt 
was then dried in a Binder oven at 70°C until a thin layer (film) is formed. The resulting thin layer 
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of carboxymethyl cellulose under laboratory conditions was mixed with starch in a ratio of 1:1, 
dissolved at 80°C with distilled water (DW), and stirred at 70°C for 30 min with a magnetic stirrer 
(Fig. 1).

Figure 1. Biodegradable superabsorbent hydrogel produced in the laboratory

The resulting mixture was dried at 90°C for a day. The resulting biodegradable superabsorbent 
hydrogel was analyzed under laboratory conditions using an infrared Fourier spectrophotometer 
(B.A. Kholnazarov, Kh. Turaev, A.T. Dzhalilov, 2019).

Analysis of the obtained products. The structure of a biodegradable superabsorbent hydrogel 
was investigated by methods of electron microscopy, thermogravimetric analysis and infrared 
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spectrophotometry with Fourier transform. Fig. 2 shows the infrared spectrum of a mixture of 
conjugated starch and carboxymethyl cellulose. As can be seen in the figure, there is a confirmed 
region of carboxymethylcellulose bands (according to the literature carboxyl groups and their 
salts appear at 1587.70cm-1 and 1410.14cm-1, respectively), which proves that the sample belongs 
to carboxymethyl cellulose. The swelling index and biodegradable superabsorbent hydrogel were 
determined by classical methods.

Figure 2. FT-IR spectrum of the hydrogel

RESULT

1. A method has been developed for producing a biodegradable superabsorbent hydrogel using 
local raw materials (citric acid, starch, carboxymethylcellulose).

2. The water absorption of the obtained biodegradable superabsorbent hydrogel was up to 13.25 
times, and it was found to have high water absorption.

3. Biodegradable superabsorbent hydrogel dissolves 35-40% in soil within 15 days.
4. An innovative technology for obtaining biodegradable superabsorbent hydrogel in the 

laboratory.
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