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ABSTRACT 

In this article, research was conducted on the methods of obtaining adsorbents, using 

the problem of waste generated in the process of the juice production enterprise as a 

solution to its economic problems. In the results of scanning electron microscope image 

analysis of adsorbent samples activated thermally and with water vapor at temperatures 

of 700°С, 800°С in the presence of waste extracted from grape seed juice, the results of 

the spectra of the distribution of elements with the morphology of adsorbents on the 

surface of the sample are presented. 

Кеуwords: Grape seed, thermal activation, water vapor activation, scanning electron 

microscope image analysis, surface 

 

INTRODUCTION 

In the process of juice production in the industry, after separating the grape fruit 

under certain conditions, obtaining a secondary product as a result of the waste processing 

[2,3] helps to eliminate the problem of waste generated in the production. Research work 

was conducted on methods of obtaining adsorbents, using the problem of waste generated 

in the process in the juice production enterprise as a solution to its economic problems. In 

the results of scanning electron microscope image analysis of adsorbent [5-7] samples 

activated thermally and with water vapor at temperatures of 700°С, 800°С in the presence 
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of waste extracted from grape seed juice, the morphology of adsorbents is presented in the 

spectra of the distribution of existing elements on the surface of the sample (Fig. 1 and 2). 

 

 

 

a) 

 

 

b) 

Figure 1. SEM image of thermally activated USOT-A-adsorbent up 

to 100 μm and elements i on the surface representation of the distribution 

spectrum a) USOT-A 700° C; a) USOT-A 800° C 

 

 

a) 
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b) 

Figure 2. 100 μm SEM image of the steam-activated USOP-A 

adsorbent and elements on the surface representation of the distribution 

spectrum 

a) USOP-A 700 °S; a) USOP-A 800 °S 

METHODS 

A modern scanning electron microscope has the ability to connect various additional 

devices, with the help of which even more information about the sample can be obtained. 

For example, the SEM EVO MA 10 (Carl Zeiss) scanning microscope we are researching 

is equipped with an energy dispersive X-ray spectrometer. With this, it is possible to 

obtain an elemental analysis at a specified location of the sample surface or an elemental 

distribution map over the entire surface. 

X-ray analysis is carried out on a "Panalytical Empyrean" diffractometer equipped 

with a Cu tube (K a 1= 1.5406 Ǻ) . Experiments were performed at room temperature, with 

2θ angles of 10-90 degrees and a step interval of 0.02 degrees. Morphological studies were 

carried out using a SEM EVO MA 10 (Carl Zeiss) scanning microscope equipped with an 

energy dispersive X-ray spectrometer (EDS Aztec Energy Advanced X-Act, Oxford 

Instruments) [1,4]. 

RESULTS 

Scanning electron microscope images of adsorbent samples activated thermally and 

with water vapor at temperatures of 700°C and 800°C and the distribution spectrum of 

elements on the surface of the sample show that there was no significant change in the 

composition of elements. It can be observed that C, O, Mg, P, K, Ca elements from the 

chemical and elemental composition of adsorbent samples are found in all samples. In this 

case, when the amount of element C in the element content of the initial raw material is 

66%, when the sample is activated by thermal and pargasic methods at temperatures of 
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700°C, it shows the characteristics of a carbon-based adsorbent up to 92% and 96%, when 

the activation temperature is increased, that is, thermal and when gas adsorbents are 

activated to a temperature of 800°C, it can be observed that the amount of carbon in the 

sample decreases to 81.25% and 87.93%, respectively . 

СONCLUSION. 

The fact that the reduction of the С (carbon) element and the O (oxygen) element 

correspondingly decreases with the increase in temperature can be a proof of the above 

idea .  

 

REFERENCES 

1. Gouldstein DJ, Newberry D, Echlin P, Joy D, Fiori CH, Lifshin E. M. _ Raster 

electronic microscopy and X-ray microanalysis, Mir, 1984. 

2. Атаханов, Ш. Н., Акрамбаев, Р. А., Атамирзаева, С. Т., Хожиев, Р. М., & 

Рахимов, У. Ю. (2015). Системный анализ технологии получения повидла из 

вторичного сырья соковых производств. Молодой ученый, (11), 246-250. 

3. Juraevna, D. J., Yunusjonovich, U. R., & Karimovich, O. E. (2022). Studying on the 

activated absorbents derived from waste of a grape seed. Journal of Chemical Technology 

and Metallurgy, 57(5), 998-1005. 

4. Рахимов У.Ю., & Жумаева Д.Ж. (2021). Получение и исследование 

парагазоактивированных адсорбентов на основе отходов выжимки виноградных 

косточек. The Scientific Heritage, (78-2), 17-19. doi: 10.24412/9215-0365-2021-78-2-

17-19  

5. Рахимов, У. Ю. Разработка импортозамещающего адсорбента из отходов 

пищевой промышленности / У. Ю. Рахимов // НАУКА МОЛОДЫХ - НАУКА 

БУДУЩЕГО : сборник статей III Международной научно-практической 

конференции, Петрозаводск, 02 февраля 2023 года. Том Часть 2. – Петрозаводск: 

2023. – С. 229-232. – EDN EVDTHV. 

6. Рахимов, У. Ю. Исследование парагазоактивированных адсорбентов на основе 

отходов выжимки виноградных косточек / У. Ю. Рахимов, М. Р. Шамуратова, З. Н. 

Охунжонов // НАУКА МОЛОДЫХ - НАУКА БУДУЩЕГО : сборник статей III 

Международной научно-практической конференции, Петрозаводск, 02 февраля 

2023 года. Том Часть 2. – Петрозаводск: 2023. – С. 224-228. – EDN HBDCLE. 

7. Рахимов У. Ю., Аймурзаева Л. Г., Жумаева Д. Ж. Invesrigation of the 

physicochemical of steam activated adsorbents //Узбекский химический журнал, 

Ташкент. – 2021. – №. 5. – С. 45-51. 

https://t.me/Erus_uz

