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NAS RK is pleased to announce that News of NAS RK. Series of chemistry and technologies
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics to be
accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and the Arts
& Humanities Citation Index. The quality and depth of content Web of Science offers to researchers,
authors, publishers, and institutions sets it apart from other research databases. The inclusion of
News of NAS RK. Series of chemistry and technologies in the Emerging Sources Citation Index
demonstrates our dedication to providing the most relevant and influential content of chemical
sciences to our community.

KasakcmaH Pecnybrnukacbl YnmmbiK abliibiM akademusicbl «KP ¥FA Xabapnapbl. Xumusi
JKOHEe MEeXHO02Usl cepusichbl» fbifibIMU XypHarsbiHbiH Web of Science-miH xaHanaHraH HycKacbl
Emerging Sources Citation Index-me uHdekcmenyze kKabbindaHraHbiH xabapnaldbl. by
uHdekcmery bapbicbiHOa Clarivate Analytics komnaHusickl XypHanobl o0aH api the Science Citation
Index Expanded, the Social Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke
Kabbinday mecerneciH Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, bacnawsinap
MeH MeKkemeriepee KoHmMeHm mepeHOiai MeH carnacklH ycbiHaobl. KP ¥FA Xabapnapbl. Xumus
XoHe mexHonoaus cepusickl Emerging Sources Citation Index-ke eHyi 6i30iH KozamOacmabIK yWiH
€H 63eKmi xoHe 6ederdi XumMusisibIK fbiribiMOap 6olbiHWa KOHMeHmMkKe adanobifbiMbi30bi 6irndipedi.

HAH PK coobwaem, 4ymo Hay4HbIl XypHarn «M3secmusi HAH PK. Cepusi xumuu u mexHorio2uii»
6611 npuHam 0ns uHOekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHOU eepcuu
Web of Science CodepxaHue 8 amomMm UHOeKcuposaHUU Haxodumcs 8 cmaduu paccMompeHus
komnaHuel Clarivate Analytics 0nsa OdanbHeluwez0o npuHamMus xypHana e the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index.
Web of Science npednazaem kayecmeo 8 arybuHy KoHmeHma 015 uccriedosameriell, agmopos,
u3damernel u yupexoeHul. BknoueHue Nssecmus HAH PK e Emerging Sources Citation Index
deMoHCcmpupyem Hawly npueepxeHHOCmb K Haubornee akmyarnbHOMY U 811UsimeribHOMY KOHMeHmy
M0 XUMUYECKUM HaykaMm Ot Haweao coobujecmea.
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THE INFLUENCE OF YEAST RACES ON THE AROMA-FORMING
SUBSTANCES OF TABLE WINES

Abstract. Wine is a product of biochemical transformations, compounds present in grape juice, by
controlled alcoholic fermentation, that is, effervescence. Grape and yeast enzymes play a key role in the
processing of grapes and the preparation of wine, influencing all biotechnological processes of winemaking.

Adding liquid or dry active yeast to the wort allows better control of the fermentation process. Under the
influence of these yeasts, sugar is converted mainly into alcohol or carbon dioxide, but the yeast itself during
fermentation produces many molecules (higher alcohols, esters) that affect the aroma and taste of wine.
These transformations take about two weeks and lead to a significant increase in temperature, which must be
regulated, not allowing it to rise above 18-20°C: otherwise, some of the aromatic substances may evaporate
and the fermentation process itself will stop.

The amount of yeast that determines the correct and complete fermentation depends both on the quality
of the wort itself, and on the more or less prolonged access of air, the ambient temperature. The air, or rather
the oxygen of the air, has a beneficial effect on fermentation as long as there are still many nutrients (sugars)
in the wort; as the latter are consumed, extremely small yeast cells are formed, which persist for a long time
in the form of turbidity. The rapid course of fermentation can be greatly facilitated by the periodic stirring
of yeast, which, settling to the bottom, lose direct contact with nutrients — the lower layers almost do not
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function. You can mix the wort mechanically or by adding healthy whole grapes to it; in this case, the wort is
constantly and automatically mixed: the berries, rising up in the fermenting liquid, carry the yeast with them.
In order to speed up the fermentation, the wort is sometimes ventilated, that is, air is introduced into it, by

mixing.

This article shows the influence of the yeast race on the fermentation dynamics of white grape must, the
composition of organic acids and aroma-forming components. The races that ensure the production of high-

quality wine materials are identified.

Key words: Wine yeast, fermentation, enzyme activity, fermentation dynamics, organic acids, aroma-

forming substances.

Introduction. One of the most important
technological operations in the production of white
table wines is the fermentation of wort, carried
out by special yeast races. According to scientists
[1,2],itis the yeastraces that have a great influence on
the dynamics of fermentation, the formation of taste
and aroma, and even the bottling resistance of wine
materials. With the right selection of the race, you
can produce wine material of the predicted quality
and chemical composition. The modern domestic
market of auxiliary materials has a large number of
new yeast races. However, before recommending
them for use in production, it is necessary to conduct
a set of studies (tests) in order to justify their use
for a certain category of wines. The main purpose
of the work is to study the influence of yeast races
LEVURE IOC BE THIOLS, LEVURE IOC B 2000
and LEVURE IOC B 3000 (produced in France) on
the quality indicators of white table wines [5,7].

Materials and methods. As an object of
research, the wort from the white grape variety
Rkatsiteli was used. For the fermentation of grape
must from white grape varieties, new races of
active dry yeast were used, having the following
characteristics:

LEVURE IOC B 3000 - Emphasizes the aromatic
intensity and complexity of the wine with pronounced
shades of'yellow fruits and flowers, while contributing
to the formation of a sense of volume and roundness
in the taste. The strain's good fermentation abilities
make it an ally of the winemaker in preventing
the risks of sulfur compound odors, the so-called
"reduction"tones. Ideal yeast for making elegant
wines with a rounded, long-lasting taste when using
yeast-lees aging technology.

LEVURE IOC B 2000 - promotes the disclosure
of fruit aromatic components contained in white
and pink wort. It is used for the production of fresh,
aromatic wines. It allows you to obtain different
aromatic profiles depending on the fermentation
temperature and, thus, to harmoniously combine the
fermentation tones and varietal flavors. Yeast IOC B
2000 is used in the process of vinification of white
wines, for which the main aspect is the aromatic
expressiveness. To an even greater extent, it is
advisable to use the strain for grape varieties that are
poor in the content of flavor precursors.

LEVURE 10C BE THIOLS — Preparation of
yeast [OC BE THIOLS - the result of the application
of an innovative method of selection using markers.

It provides the formation of thiol compounds
with fruit flavors in a high concentration, and at the
same time is characterized by the lack of the ability
to produce SO, and H,S. Therefore, it is a "tool" in
the hands of the winemaker who wants to reduce
the amount of sulfites in the white and pink wines
produced.

The volume of carbon dioxide released
was determined using hydraulic locks. Mass
concentration of organic acids — by capillary
electrophoresis according to GOST R 52841-2007,
and aroma-forming compounds-using gas-liquid
chromatography by direct sample input (Crystal
2000M).

The results of the study. In grape must from
the Rkatsiteli grape variety in the same quantities
(2 g/dm? ) reactivated cells of yeast races LEVURE
10C BE THIOLS, LEVURE IOC B 2000, LEVURE
I0C B 3000 and control - LEVURE I0C 18-2007,
fermentation temperature 18-20°C were introduced.
The initial concentration of sugars in the initial wort
is 18.5 g/100 cm?®, and the titrated acids are 8 g/
dm3. Fermentation was carried out under hermetic
conditions [6].

Discussion of the results. The analysis of the
obtained data shows a difference in the dynamics of
fermentation depending on the yeast race (Fig. 1).

"

——LRE I0C B 3000

“— LEVARE I0C B 2000

—E—LBARE I0C BE THIOLS
—4— Control

Figure 1. Dynamics of CO, release during
fermentation of wort by yeast races

The latent period was almost identical for all
three experimental yeast races. In the control version,
the fermentation was somewhat slower, and the
exponential phase was faster. The most active sugar
consumption and CO, release were observed when
using the yeast race LEVURE IOC BE THIOLS and
LEVURE IOC B 2000. The least active release of
CO, was observed in the control sample. According
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to the data obtained by the fermentation of sugars
race LEVURE 10C THIOLS BE ended on the sixth
day, other experimental races - on the ninth day, and
race LEVURE 10C 18-2007 (control) for 10 days
[4].

The results obtained can be explained by the
difference in the activity of the enzyme systems of
each of the yeast races, which is most likely a genetic
feature of the strain. In this regard, it is of interest to
study the chemical composition of the obtained wine
materials [12]. It was found that the volume fraction
of ethyl alcohol varied from 10 % vol. LEVURE IOC
BE THIOLS, LEVURE IOC B 2000 and LEVURE
I0C 18-2007 in races 10.5 % vol. LEVURE I0C
B 3000-9.6 % vol. Organic acids affect the taste
and bouquet of wine, determine the direction of
biochemical processes. As a result of the conducted
studies (Table. 1) it was found that the concentration
of titrated acids decreased, especially in the case of
the use of the yeast LEVURE IOC B 2000.

Table 1. - Mass concentration of organic acids
depending on the yeast race

Indicators The yeast race
|84 84
= & & 2m4
g 2MA_(pMm_ |p@m3
E |2%E|E8E |BRE
O QL& | Q88 |2CE
Mass concentration of organic acids, g/dm?
Wine 2,43 12,20 2,18 2,24
Apple 1,93 | 1,78 1,85 1,68
Amber 0,32 0,58 0,66 0,45
Lemon 0,32 |0,26 0,44 0,18
Acetic acid 0,28 0,25 0,40 0,36
Dairy no 1,26 0,86 0,47
Tasting score, | 7,6 7,8 7,7 8,1
score
Mass 7,2 6,8 7,0 6,7
concentration
of titrated
acids, g / dm?

The content of tartaric acid varied slightly, while
its decrease was noted when using the LEVURE IOC
B 2000 and LEVURE IOC B 3000 races. During the
fermentation process, a decrease in the concentration
of malic acid was revealed. Its amount in wine
materials varied from 1.68 g / dm?® when using the
LEVURE IOC BE THIOLS race to 1.93 g/dm?®in the
control. The greatest reduction in the concentration of
malic acid was provided by the use of the LEVURE
10C BE THIOLS race.

The results obtained allow us to assume that
all experimental yeast races have an acid-reducing
ability, which is especially important and significant
at the present time, when additional technological
operations have to be carried out to reduce the
concentration of titrated acids. The use of the studied

yeast races in the technology makes it possible to
regulate the concentration of titrated acids already
at the stage of alcoholic fermentation. In comparison
with the control, the experimental samples showed
the accumulation of succinic acid, especially in the
variants obtained using the yeast races LEVURE
I0C B 2000 and LEVURE IOC B 3000 (0.58 and
0.66 g/dm’, respectively). It is known [8] that the
presence of succinic acid increases the antioxidant
capacity of white table wines and their resistance to
oxidation. Consequently, the samples obtained with
LEVURE IOC B 2000 and LEVURE IOC B 3000 are
more resistant to oxidation in comparison with other
wine materials. An increase in lactic acid content
was observed in all samples, especially when using
the LEVURE 10C B 2000 and LEVURE 10C BE
THIOLS strains (0.47 and 0.88 g/dm3, respectively).
No lactic acid was detected in the control sample.
This indicates that the LEVURE IOC 18-2007 yeast
race does not contain enzyme systems that transform
malic acid to lactic acid [9].

Acetic acid is rapidly formed at the beginning
of fermentation, and by the end of fermentation, its
content can drop sharply. Thus, studies [10] have
shown that this property of yeast is genetic and can
increase or decrease depending on the chemical
composition of the wort. Studies have shown that the
lowest concentration of acetic acid was found when
using the LEVURE IOC 18-2007 and LEVURE 10C
B 3000 races. Based on the research of Saenko N.F.
[11], it is possible to recommend these yeast races
for the treatment of "sick" wines with an increased
concentration of acetic acid and acetaldehyde.

Oxalic acid was also detected in three wine
materials, which indicates different activity of the
Krebs cycle enzyme systems. This fact is confirmed
by a large difference in the accumulation of pyruvic
acid, through which most of the transformations of
organic acids in the tricarboxylic acid cycle occur
[16].

Citric acid is a natural by-product of alcoholic
fermentation [15] and is involved in the addition of
wine taste, redox processes. It is formed in the Krebs
cycle from pyruvic acid under the action of acetyl-
CoA or from oxalic-acetic acid under the action of
decarboxylating enzymes of the Krebs cycle. It was
found that the synthesis of citric acid of the studied
yeast race can be arranged in a row (in descending
order of concentrations) LEVURE 10C B 2000 >
LEVURE IOC 18-2007 > LEVURE 10C B 3000 >
LEVURE IOC BE THIOLS.

Organic acids are involved in esterification
reactions, the product of which are various esters
and esters that form the aroma of wine. The activity
of esterification is determined by the enzymatic
complex of yeast cells. Analysis of research materials
(Table. 2) indicates that the most important flavor-
forming compounds vary widely depending on the
yeast race. It was found that the fermentation of
wort by LEVURE 10C B 2000 and LEVURE 10C
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B 3000 strains led to an increase in the accumulation
of acetaldehyde, which can give excessive sharpness
and coarseness to the aroma and taste of the wine.

Table 2. - Accumulation of aroma-forming
components, mg/dm?, depending on the yeast race

Indicators The name of the yeast

82 82 5

24 |2, |2, |2a3

THEHEHEE

HEQ L= | AR A
Acetaldehyde 80,5 121,3 | 68,7 81,4
Ethyl Formate 0,21 0,22 no 0,18
Ethyl Acetate 23,45 119,78 |44,8 36,5
Isoamyl Acetate | 0,46 0,51 0,19 0,32
Ethyl Lactate 0,13 0,20 0,22 0,27
Ethyl Acetal no 0,04 no 0,01
Methanol 20,0 24,1 18,6 [21,9
2-butanol no 0,12 no 0,08
1-propanol 19,4 20,6 15,8 21,2
Isobutanol 59,7 60,1 32,7 41,0
1-butanol 1,12 1,32 no no
Isoamyl alcohol | 168 171 212 186
1-amyl alcohol | 0,36 0,38 no 0,12
1-hexanol 18,6 18,5 16,6 18,3
2-phenylethanol | 21,6 38,9 32,5 31,2
2,3-butanediol | 38,7 58,0 40,4 39,4
Tasting grade, 7,8 8,2 8,2 8,4
score

It is known [3, 6] that acetaldehyde is a
secondary product of alcoholic fermentation, and its
concentration is largely determined by the amount of
sulfur dioxide in the initial wort. In our experiments,
the initial wort had the same concentration of sulfur
dioxide, which was 70 mg/dm?, therefore, the
differences in the concentrations of acetaldehyde
in the experimental wine materials are caused by
other factors, namely, the specifics of the yeast race.
In addition, during fermentation, a constant new
formation of acetaldehyde is usually observed due
to deamination of amino acids [14], the activity of
which is determined by the biosynthetic functions of
the corresponding yeast enzyme systems.

A significant accumulation of isoamyl acetate
and 2,3-butanediol, which have an adverse effect
on the taste and aroma of wine, was found in wine
materials prepared using LEVURE IOC B 3000 yeast
races. A significant difference between the races was
observed in the number of terpene compounds -
citral, terpeniol, limonene, and ionone. Perhaps it is
their presence that can explain the bright floral aroma
of wine materials prepared using the LEVURE IOC
BE THIOLS and LEVURE 10C B 2000 strains.

As a result of analyses of wine materials

produced using the LEVURE 10C BE THIOLS and
LEVURE IOC B 2000 strains, it was found that the
concentration of isoamyl alcohol was slightly higher,
and ethyl acetal, on the contrary, accumulated a small
amount compared to the control sample. According
to the concentration of ethyl lactate, the samples of
wine materials obtained using the IOC BE THIOLS
and LEVURE IOC B 2000 differ favorably from the
control.

The most important among the esters is ethyl
acetate, which has a light fruity aroma, and ethyl
lactate, which softens the taste of table wine material.
As a result of the studies, the largest amount of ethyl
acetate was found in the wine material obtained by
fermentation of the wort with the LEVURE I0C B
2000 yeast race, a slightly smaller accumulation was
obtained when using the IOC BE THIOLS race. In
the other variants, including the control, the content
of ethyl acetate had similar values. The greatest
accumulation of ethyl lactate was found in the
variants using the IOC BE THIOLS, LEVURE I0C
B 2000 and LEVURE IOC B 3000 races.

The mass concentration of isoamyl acetate,
which shows floral and bitter-fruit tones depending
on the concentration, was the highest when using the
I0C BE THIOLS and in the control.

Also presented in table aromaterapia components
identified in the wine capric, Caproic aldehyde,
ethylbutyrate, ethylmalonic, Edilkamin, ethylcaproic,
eticaret, isoamylene, esters of linoleic, linolenic, oleic
and myristic acids, isovalerianate, capric, Caproic
and Caprylic acids, the concentration of which had
similar values for all the studied races of yeast.
A comparative analysis of the accumulation of higher
alcohols is of interest.

= Bl Acetate

H obutanol

¥ soanmy alcohol
B 2-phenylethanol
u Acetakichyde

RREEE

Control LPARE IOC LPARE I0C LBARE OC

BE THMALS B 2000 B3000

Figure 2. Changes in the concentration of aromatic
components depending on the yeast race

They are formed by deamination or
transamination of the corresponding amino acids,
subsequent decarboxylation of ketoacids, and
reduction of aldehydes during alcoholic fermentation
[13]. According to [17], higher alcohols are products
of alcoholic fermentation, the amount of which is
determined by the yeast race, and the synthesis is
carried out on the verge of carbohydrate and nitrogen
exchange of yeast, i.e., the synthesis of higher
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alcohols is determined by the genetic characteristics
of yeast.

The analysis of the obtained experimental data
indicates that under the same fermentation conditions,
2-butanol was detected only when using the IOC BE
THIOLS and LEVURE IOC B 3000 races (Fig. 2).
Both the experimental and control yeast races were
characterized by a low synthesis of 1-propanol and
1-butanol, which is a positive factor.

Of the known higher alcohols of grape processing
products, isoamyl alcohol has the most unpleasant
aroma. Its accumulation was greatest when using
LEVURE IOC B 2000 yeast races, which, however,

did not have a negative impact on the quality of the
wine material.

Conclusion. Tasting wine materials was
successfully carried out, which revealed a correlation
between sensory evaluation and the concentration
of titratable acids, especially malic and lactic, and
higher alcohols. The wine material prepared using
the LEVURE IOC BE THIOLS race had the highest
tasting score, while the other wine materials had
similar organoleptic scores.

Thus, the presented research materials indicate a
significant influence of the yeast race on the aromatic
complex of white table wine materials.

3.A. AnapbekoBa*, I.U. baiirazuena
AJMaThl TEXHOJIOTUSUIBIK YHUBEpCcHUTETI, Anmarsl, Kazakcran.
E-mail: zaure96_96@mail.ru

AMBITKBI HOCIJIAEPIHIH YCTEJI IHAPAIITAPBIHBIH
XOII UICTI 3BATTAPBIHA 9CEPI

Annotauus. lapam - 0y71 6aKkbU1aHATHIH QJIKOTOJIBAIK AIlIBITY, SSFHU AIIBITY apKBUIBI XKY31M IBIPBIHBIHIA
OoNaThIH KOCBUIBICTAPIbIH, OMOXUMHSIIBIK ©3repicTepaiH oHiMi. JKy3iM MeH alIbITKbI PepMeHTTEp] KYy3iMIi
OHJICY/IC JKOHE IIaparn JaiblHAaya WeHIyli pesl aTkapabl, Mapai )acayJslH 0apiblK ONOTEXHOIOTUSIIBIK
MIPOIIECTEPiHE dCep ETEI.

CyceiHFa CyHWBIK HeMece KYpFak OeNICEHJI alIbITKbIHBI KOCY allbITy MPOLECiH >Kakchl OacKapyra
MYMKiHZIK Oepeni. OCbl alIBITKBIIAPABIH 9CEPIHEH KaHT HETI3iHEH aJIKOTOJIbI'e HEMECEe KOMipKBIILIKBLT
ra3piHa alfHanaabl, OipaK amIbITKbl ©31 allbITy Ke31HJE IIapanTblH WiCi MEH AOMIHE 9cep €TETiH KONTereH
MoJieKynanapas! (KOFapsl COUPTTED, dpupiep) Tyzeai. by Typnennipynaep mamaMeH €Ki antara co3bliabl
KOHE TeMIIepaTypaHbIH e19yip JKOoFapblIaybIHa dKeneal, oHbl 18-20°C-TaH xoFapsl KoTepiTyiHe ko1 OepMmeid,
OHBI pEeTTey KepeK: SiTIece XOUl HicTi 3aTTapAblH Keibipeynepi OyaaHysl MYMKiH jKQHE alllbITy MPOLECiHiH
©31 TOKTaMIbI.

JlypbIC oHE TOJNBIK AIIBITYAbl aHBIKTAUTHIH AlIBITKBIHBIH MOJIIIEP] CYChIHHBIH canachblHa Ja, ayaHbIH,
KOpLIaraH OpTaHbIH TeMIepaTypachblHa Aa a3/bl-KeNTi KOJI KeTiMALIriHe OailaHbICTBI. Aya, JoJipek
ailiTKaH/aa, ayaHbIH OTTET alllBITKbIIAPFa Mai1ajIbl 9cep eTeli, erep cyciaja oJi Jie KeNTereH KOpeKTiK 3aTTap
(xanTTap) OoJca; COHFBICH TYTHIHBUIFAHABIKTAH, JTaiIaHy TYPiHIE Y3aK YaKbIT CaKTaJaThblH ©T€ KilIKeHTal
AIIBITKBl JKacyllanapbl TY3iJedi. AMIBITYIBIH JKbUIIAM JaMyblHa MPOTPECTi alIbITKBIHBI ME3Tij-Me3ris
apanacThIpy apKbUIbl eIayip KeHinaeTyre Oonanel, o TyOiHe AEHiH Tycimn, KOPEKTIK 3aTTapMeH Tikesel
0ailIaHBICHIH JKOFAJITAJIbl - TOMEHTI KabaTTap JIepiik kymbic ictemeini. Ci3 cyclaHbl MEXaHUKAIBIK TYPJIC
HEMece OFaH TOJIBIK, )KY3iM KOCYy apKbUIbl apallacThIpa ajachl3; COHBIMEH Oipre cyciia yHeMi KOHEe aBTOMATThl
TYp/ZI€ apayiacajibl: )HUJICKTEp alIbITy CYHBIKTBIFBIHIA KOTEPITIN, 63/1epiMeH Oipre allbITKbIHbI aJIbIT KYPEi.
AUIBITYIBI TE3ETY YILIiH CYCIaHbl KeH e KenaeTe i, SFHH OFaH apajacThipy apKbUIbI aya eHT13ei.

Byt Makanana ambITKel HOCUTIHIH aK *Y3IMHIH alllbITy TUHAMUKACBIHA, OPraHUKAJIBIK KBIIIKbUIIAPABIH
KypamblHa >KOHE XOLI HICTEHIIPTrill KOMIIOHEHTTEPIiH acepi KepcerinreH. JKorapwl camanbl MHIapar
MaTeprangapblH YChIHATBIH JKapbICTap €peKIIe aTam eTidl.

Tyiiin ce3mep: Lllapan ambITKBICH, ambITy, (GepMeHTTEpAiH OCNCeHIIr, ambITy AMHAMHKACHL,
OPTaHHUKAJIBIK KBIIIKBIIAAP, XOII HiCTi 3aTTap.

3.A. AnapbekoBa*, I.U. baiirazuena
AnMaTUHCKUN TEXHOJNOTHYECKU yHUBepcUTeT, AnMarel, Kazaxcran.
E-mail: zaure96_96@mail.ru

BJIUSTHUE PAC JPOXKIKE HA APOMATOOBPA3YIOIIUE
BEHIECTBA CTOJIOBbBIX BUH

AnHoTauus. BuHO sBuseTcss NPOXYKTOM OWMOXMMHYECKUX IPEBPALCHUH, MPUCYTCTBYIOIIUX B
BUHOTPAJHOM COKE MyTEM KOHTPOJIMPYEMOW aJIKOTOJILHON (pepMEHTAalMH, IPYTUMH CIOBAMU OpOKEHHMS.
@depMeHTHI BUHOTPaAa M APOXKIKEH UTPaloT IMIaBHYIO POJIb B 00paboTKe BUHOTPaa ¥ IPUTOTOBICHUH BUHA U
BJIMAIOT Ha BCE OMOTEXHOJIOTHUYECKHUE MTPOLIECCHl B BUHOICINH.

JlobaBneHne )KUAKNX WIN CyXHX aKTUBHBIX IPOOKEH B CYCIIO MIO3BOJISIET JTyYIIE IEPXKAaTh MO KOHTPOJIEM
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nponecc ¢epmentanmu. [log BIMAHMEM 3THX APOAOKEH caxap NMPEeBpaIlaeTCs B OCHOBHOM B CIUPT WM
YIJICKUCIIBIN a3, HO CaMHU JIPO’KKH BO BpeMsl OpOXKEHUS! TPOM3BOAAT MHOXKECTBO MOJIEKYJI (BBICIINE CIIUPTEHI,
3¢upHI), KOTOPHIEC BIMSIOT HA apoMaT U BKYyC BHHA. DTH NPEBPALICHUS 3aHUMAIOT OKOJIO JIBYX HeNesb U
MPUBOJAT K CYIIECTBCHHOMY YBEJIMUEHHIO TEMIIEPATYPbI, KOTOPYIO HEOOXOIUMO PEeryaupoBaTh, He AaBas ek
noaHAThes Boie 18-20°C: B IPOTMBHOM Cilydae HEKOTOPbIE apOMAaTHUECKUE BELIECTBA MOTYT YJACTYUUThCS
U caM mpoluecc OpoXKeHus: 0CTaHOBUTCS. HYHcIo aposokelt, onpeaessioniee NpaBiIbHOE U OJTHOE OpOKEHHE,
3aBHCHUT KaK OT KayecTBa CaMOro Cycia, TaKk U OT OoJjiee WM MeHee MPOAOIKUTENIFHOTO JOCTya BO3IyXa,
TEMIIEPaTypbl OKpY>Karoleil cpebl.

Bo3nyx, a TouHee KMCIOpOI B BO3IyXe, OIaroTBOpHO BIWSET Ha (pepMEHTALHUIO, €CIH B CycClle elle
MHOTO THMTATEIbHBIX BEIIECTB (CaxapoB); MO Mepe YHOTPeOIeHUs MOCIEAHNX 00pa3yloTcs OUYCHb MEJKHE
JPOXCKEBBIE KIIETKH, KOTOPBIE COXPAHSIOTCS B TEUCHUE [T TEILHOTO BpEMEHH B BUI€ TOMyTHEHUS. beicTpomy
nporpeccy OpOKEHHs B 3HAUYUTEIBHON CTENEHU CIIOCOOCTBYET NMEPHOINUECKOE MEPEMEILIMBAHNE APOAIKEH,
KOTOpbIE, Oceaas BHU3, TEPSIOT MPSIMOM KOHTAKT C NMUTATEJbHBIMU BELIECTBAMH - HH)KHHE CIIOHM MOYTH HE
¢dyuKroHupyoT. [lepememuBaTs Cyciio MOXKHO MEXaHUUECKU WK TOOABICHUEM B HETO 340POBBIX LETbHBIX
ATOJ BUHOTPAJa; MPU 3TOM CYCJIO MOCTOSHHO W ABTOMAaTHYECKH MEPEMEIINBACTCS: STOIbl, OAHUMASACH B
Opoasiiel KUIKOCTH BBEPX, YBICKAIOT 3a co00i Apoxoku. C LEeNbl0 YCKOPEHUsT OPOXKEHHsI CyclI0 MHOTHAA
MIPOBETPHUBAIOT, TO €CTh BBOJSIT B HETO BO3IYX, MYTEM IEpEMEILIUBAHUS.

B nanHO# cTarbe noka3aHo BIMSHUE PACH APOXIKEH Ha ANHAMUKY OpOXKEeHHUS 0e10r0 BUHOTPaAHOTO cyca,
COCTaB OPraHUYECKUX KHUCIOT M apoMaToOpas3yrolluX KOMIIOHEHTOB. BhieneHsl packl, o0ecreunBaromume
MOJTy4YeHHUE BEICOKOKaYeCTBEHHBIX BUHOMATCPHAJIOB.

KiroueBble cj10Ba: BUHHBIC IPOXOKH, OpOXXKCHHE, aKTMBHOCTb (EPMEHTOB, TUHAMHUKA OpOXKEHUS,
OpTraHMYECKUE KUCIIOThI, apOMaToOpa3yolie BEIIecTBa.
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OXIDATIVE DIMERIZATION OF METHANE TO C: HYDROCARBONS

Abstract. The world's oil reserves are decreasing every day due to the continuous production and
processing of the most modern technologies. Scientists all over the world are looking for various raw materials
and methods to use the vast resources of natural gas as a substitute for petrochemicals. In this regard, great
attention is drawn to natural gas as an alternative source of raw materials for petrochemical industries.

The purpose of this work is to study the reaction of methane dehydrogenation on new 20%La-10%Ce-
20%Mg-50% glycine catalysts prepared by the SHS method to identify the optimal conditions for their
preparation, concentration and ratio of metals, the influence of contact time and process temperature on the
direction and mechanism of the reaction.

The results of the study of 20% La-10% Ce-20% Mg-50% glycine catalyst prepared by the SHS method
in the process of oxidative dehydrogenation of methane into C, hydrocarbons are presented. On the basis
of experimental studies, it was found that the composition of the catalyst exhibits high activity in the above
reaction under the found optimal conditions.

Thus, the influence of reaction temperature on the developed composition of catalysts for oxidative
conversion of methane has been determined that the optimum temperature for the selective formation of
ethane and ethylene is T=700°C. It was found that for selective oxidation of a mixture of CH4: Oz : Ar in C,
hydrocarbons the optimal conditions are: T=700°C, CH,:0,=2,5:1, 5000 h™".

Key words: ODM reaction, C, hydrocarbons, SHS method, temperature of reaction.

Introduction. The world's oil reserves are
decreasing every day due to the continuous production
and processing of the most modern technologies.
Scientists all over the world are looking for various
raw materials and methods to use the vast resources of
natural gas as a substitute for petrochemicals. In this
regard, great attention is drawn to natural gas as an
alternative source of raw materials for petrochemical
industries.

According to the annual Statistical Review of

World Energy — 2018, published by British Petroleum
(BP) at the end of 2017 proven natural gas reserves in
the world are estimated at 193.5 trillion cubic meters.

It is known that natural gas is 90% methane. Of
interest is the oxidative dimerization of methane into
ethylene, which makes it possible to obtain a number
of petrochemical products, such as polyethylene,
polystyrene and many other chemical products. This
is primarily due to the low cost of methane compared
to other hydrocarbons [1].
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