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Ilpupoonuui nayxu

Tabmuns 1. AHani3 HenroI030IITHYHOT aKTUBHOCTI TPYHTOBO1 MiKpodIopu

Bincraus no | CepenHst Bara JIJISTHOI CTPIYKH, T Pizauusg Baru | Ouiaka
KOHTPOJIbHOL LETFOI030JIITHYHOT
TOYKH o [Ticnsa AT A, % | akTUBHOCTI

CKCIICPUMEHTY CKCIIEPUMEHTY

200m 13 12 1 Hyxe cirabka
2 kM 13 12 1 Hyxe ciabka
5 KM 14 11 3 25 CmabOka
17 xm 13 9 4 33 Cepenus
Bincraus CepenHs Bara JUITHOT CTPIYKH, T Pizauusg Baru | Ouinka
JI0  3eMEIBHHUX | J[o [Ticas AT A, % | LENIOI030IITHYHOT
JUITHOK EKCIIEPUMEHTY | EKCIIEPUMEHTY AKTUBHOCTI
2 KM 12 11 1 7 Jyxe cnabka
5 KM 14 11 3 25 Cmabka
20 kM 13 10 3 25 CnaOxka
30 km 14 8 6 45 Cepenns

Taxum yuHOM, HAMO1IBINA IBUAKICTh PO3KIAICHHS 010JI0TIYHUX 00’ €KTIB BiI3HAYAETHCS B
mpo0i IpyHTY, B34TOi Ha BifacTaHi 35 kM Ta 20 KM BiJl METaIyprifHOr0 KOMOIHATY, IO BIATIOBIIa€
cepeHii IHTEHCUBHOCTI 010JI0T1YHOT aKTUBHOCTI MIKpO(JIOpH IPYHTY; B POO1 IPYHTY, B3STOI HA
BIJICTaH1 5 Ta 2 KM BiJI3Ha4aeThCcsl caabka aKTUBHICTh IPYHTOBOI MiKpodopu; B mpobi IPyHTY,
B35TO1 OS] METaypriiHOTO KOMOIHATY — Ty’Ke ciaabka 0610JI0TiYHa aKTUBHICTh MIKPOOPTaHI3MiB
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THE STUDY OF THE PROCESS OF OBTAINING BIOETHANOL
Hontsul V., group XT-19d
Scientific advisers: Glikina .M., Dr., assistant professor, Tarasov V.Yu., pHD, assistant
professor, Glikin M.A., Dr., professor
Volodymyr Dahl East Ukrainian National University

Biofuel synthesis is gaining popularity. Bioethanol is one of the representatives. It is
obtained from vegetable raw materials, for example, in Brazil from sugar cane, and in the United
States from corn. In the future, it is planned to obtain bioethanol up to 30 billion liters from grain
and up to 4 billion liters from cellulose. The main raw material used is starch-enriched raw
materials. In Ukraine, the production of bioethanol is carried out by the State Enterprise
"Ukrspirt”. They produce bioethanol of two grades A and B with a volume fraction of alcohol up
to 98% [1].

It is known that the method of bioethanol production occurs by alcoholic fermentation of
organic products. As a result, we get a solution with an alcohol content of up to 15%. Further, a
purification and concentration system is required. The sequence of technological operations is
similar to the production of edible alcohol. In general, the technology for producing bioethanol is
complex. Technologically, even the stage of preparation of raw materials includes the stages of

41



lIpupoonuui nayku

cleaning, grinding and separation. This is followed by the process of obtaining starch, ethanol and
fructose. Bioethanol practically does not contain water, therefore two columns are sufficient for
the rectification system. However, in addition to bioethanol, the composition contains methane
and fusel oils. Therefore, it is used as biofuel and not as a food product. Also in technology, the
main problem is the formation of a large amount of CO». Therefore, when creating a
technological scheme, it is necessary to provide for deep processing of CO: into a finished
product.

According to statistics, it is noted that the most common raw materials are sugar-containing
and starch-containing substances. In terms of the volume of bioethanol received, the most
productive raw materials are sugar cane and sugar sorghum (Fig. 1) [2].
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Figure 1. Statistics in the production of bioethanol from plant raw materials

Schematically, the process of processing sugar-containing and starch-containing plant raw
materials can be represented by the following equation:

C,H,,C,— 2C,H-0H + 2CO0,

One of the technologies for producing bioethanol is the Vogelbusch technology. The
technology is based on the production of highly concentrated alcohol, which is easily mixed with
gasoline and used as a fuel additive. The main stages of the scheme for obtaining bioethanol are:
liquefaction, saccharification; distillation, rectification; dehydration. As a result, dry stillage is
formed, which is used as animal feed.

Other technologies are based on separate raw materials: based on grain, sugars or cellulose.
However, the main stages of technology continue to be: fermentation, rectification, dehydration.
However, on cellulose-containing raw materials, the main stages are: splitting to sugars and their
fermentation to bioethanol.

In countries that are located near sea and ocean territories, algae are the main raw materials.
In the United States, they began to develop such technology. However, it was noted that not all
types of algae can be used to obtain bioethanol.

Biofuel occupies one of the highest stages in the industrial and everyday life of mankind.
Bioethanol remains the main representative of biofuels. Several ways to use it have already been
figured out for him:

e additive to gasoline from 5 to 15% (E5, E10, E15) for conventional gasoline engines;
e additive with ethanol content up to 85% (E20, E30, E85) for engines with universal
fuel consumption;
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e raw materials for the synthesis of ethyl tertiary butyl ether.

Like any target product, bioethanol also has its drawbacks. Namely, this is the difficulty of
starting a pure bioethanol engine at low temperatures. To resolve this issue, just add up to 5%
gasoline to it.

First generation bioethanol is a fuel derived from agricultural products.

Second-generation bioethanol is a fuel derived from cellulose-containing products.

It is noted that recently bioethanol is gradually shifting from the first place another
substance - biobutanol. It is a substance with a high energy density of 29.2 MJ per liter
(bioethanol 19.6 MJ per liter). The substance has low volatility and aggressiveness. This makes it
easier to transport through pipelines. Whereas bioethanol is transported only in special road and
rail tankers, river and sea tankers.

In Ukraine, there is a group of companies "Ukrteplo”, which are engaged in the introduction
of renewable energy sources. They also plan the synthesis of bioethanol and its application in the
country and the world. Biofuels began to be studied and researched in 2014, using cellulose-
containing raw materials, namely willow. Since 2016, they began to receive thermal energy from
biofuels, while boiler houses were operating in almost 14 regions of the country. In general, they
supplied about 158 MW from 110 boiler houses [3].

The transition to renewable energy sources continues and we note that such boiler houses
are gradually appearing in different regions of the country. At the same time, it is necessary to
clearly study the energy sources of the region and, accordingly, it is assumed which source in the
region can be located for a long time, i.e. can resume quickly.

As you can see, biofuels are gradually taking the main place in the energy industry. Its use is
becoming widespread both in the country and in the world. As raw materials, substances of plant
origin are used, which must be periodically grown in a region or country. Starch-containing raw
materials must be grown annually, and cellulose-containing raw materials must also be grown for
a long time and in large areas. Cellulose-containing raw materials also solve two issues at once
that must be taken into account when developing a technology for producing bioethanol:

e Dreath of the planet, increasing green space over large areas;
e cutting down old trees, it is necessary to periodically renew new ones.
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HayxkoBwii kepiBHUK JI011., K.[€0J.H., 101l. MoxoHbko B.I.
Cxionoyxpaincokuil HayionaneHutl yHigepcumem imeri Borooumupa Jlans

Bonni pecypcu CrapoOGinbchkoro paiiony Jlyrancekoi obmacti pOpMyrOTECSI B OCHOBHOMY 3a
pPaxyHOK pIYKOBOTO CTOKY. J[epenom BOJOMOCTaYaHHS Ta MpUiiMayeM CTIYHUX BOJ HaMOUIBLIOro
HACEJICHOTO MYHKTY Ta aJIMIHICTPaTUBHOTO LIEHTPY paiioHy — Micta CTapoOuibchKa € p. Aiiap, sika
Oepe mouaTok Ha miBAeHHUX cxmiax CepenHbOpychbkoi BucounHH Ousi cena HoBoosekcaHmpiBka
PiBenbckoro paiiony benroponcekoi obnacti Ta Bnagae B CiBepebkuit Jloners Ha 344 kinomeTpi Bij
Moro BUTOKY. BepxHs Teuist piuku 3peryiaboBaHa HoBoonekcaHApiBCbKUM BOJIOCXOBHUIIEM (ILIOIA
72 ra, 06'eM Bosu 2,32 MitH. M). [IpOTSKHICTD piuky - 264 KM.

Hitoui ouncHi cnopyau M. CTapoOiTbCbK MpU3HAYEHI Ui TMPOBEACHHS IOBHOTO IHKITY
MEXaHIYHOrOo Ta OIlOJIOTIYHOIO OYHMIIEHHS CYMIIIl TOCMOAAapPChbKO-TIOOYTOBUX Ta MPOMHUCIOBUX
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