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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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H=38
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(baky, Azepbaiimkan) H =13

T'APEJIUK Xemnaa, nokrop ¢umocodun (Ph.D, xumust), nmpesunent OTnena XUMHAA U OKPYKatomei
cpensl MexIyHapoaHOTO CO03a YUCTOM 1 ipukiaaHoi xumun (Jlonmon, Anrmmst) H =15

«M3Bectust HAH PK. Cepusi XuMHH M TEXHOJOTHii».

ISSN 2518-1491 (Online),

ISSN 2224-5286 (Print)

CoOcTtBennuk: PecmyOnmukanckoe oOmecTBeHHOe oObennHeHne «HammoHampHas akageMHus HayK
Pecrryonmukm Kazaxcram» (T. AlMartsr).

CBHIETETFCTBO O TIOCTAHOBKE Ha YYeT MEPHOINYECKOTO TedarHoro mifganus B Komurere mHbopmanmn
MununcTepcTBa HHpOpPMAITUHU B 001ecTBeHHOTro pa3Butus Pecrryonukn Kazaxcran Ne KZ66VPY 00025419,
BbTanHoe 29.07.2020 1.

Temartnueckass HAPaBIEHHOCTD: NYOIUKAYUA NPUOPUMEMHBIX HAVYHBIX UCCIE008AHULL 8 0ONACU XUMUU U
MexXHON02Ull HOBbIX MAMEPUAILO8.

[lepuonnynoCTh: 6 pa3 B ro.

Tupax: 300

Anpec penakuuu: 050010, r. Anmatsr, yi. LlleBuenko, 28, od. 219, Ten.: 272-13-19, 272-13-18
http://chemistry-technology.kz/index.php/en/arhiv

© HauwnonanbHas akagemus Hayk PecryOnmku Kazaxcran, 2021

Anpec pemakmuu: 050100, . Amvater, yn. KynaeBa, 142, AO «MHCTHUTYT TOIUIMBa, KaTaiaw3a M
anexTpoxumuu uM. J1.B. Cokonbckoroy, kad. 310, tex. 291-62-80, daxc 291-57-22, e-mail:orgcat@nursat.kz

Anpec tunorpaduu: U1 «Apynay, r. Anmarsl, yi. Myparbaesa, 75.
4




Editor in chief:
ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president of
NAS RK, general director of JSC “Institute of fuel, catalysis and electrochemistry named after D.V. Sokolsky
(Almaty, Kazakhstan) H =4

Editorial board:

ADEKENOY Sergazy Mynzhasarovich (deputy editor-in-chief) doctor of chemical sciences, professor,
academician of NAS RK, director of the international Scientific and production holding «Phytochemistry»
(Karaganda, Kazakhstan) H = 11

AGABEKOY Vladimir Enokovich (deputy editor-in-chief), doctor of chemistry, professor, academician
of NAS of Belarus, honorary director of the Institute of Chemistry of new materials (Minsk, Belarus) H =13

STRNAD Miroslav, head of the laboratory of the institute of Experimental Botany of the Czech academy
of sciences, professor (Olomouc, Czech Republic) H = 66

BURKITBAYEYV Mukhambetkali, doctor of chemistry, professor, academician of NAS RK, first vice-
rector of al-Farabi KazNU (Almaty, Kazakhstan) H = 11

HOHMANN Judith, head of the department of pharmacognosy, faculty of Pharmacy, university of
Szeged, director of the interdisciplinary center for Life sciences (Szeged, ungary) H = 38

ROSS Samir, Ph.D, professor, school of Pharmacy, national center for scientific research of Herbal
Products, University of Mississippi (Oxford, USA) H = 35

KHUTORYANSKY Vitaly, Ph.D, pharmacist, professor at the University of Reading (Reading, England)
H=40

TELTAYEV Bagdat Burkhanbayuly, doctor of technical sciences, professor, corresponding member
of NAS RK, ministry of Industry and infrastructure development of the Republic of Kazakhstan (Almaty,
Kazakhstan) H = 13

PHARUK Asana Dar, professor at Hamdard al-Majid college of Oriental medicine. faculty of Oriental
medicine, Hamdard university (Karachi, Pakistan) H = 21

FAZYLOYV Serik Drakhmetovich, doctor of chemistry, professor, academician of NAS RK, deputy
director for institute of Organic synthesis and coal chemistry (Karaganda, Kazakhstan) H = 6

ZHOROBEKOVA Sharipa Zhorobekovna, doctor of chemistry, professor, academician of NAS of
Kyrgyzstan, Institute of Chemistry and chemical technology of NAS KR (Bishkek, Kyrgyzstan) H = 4

KHALIKOYV Jurabay Khalikovich, doctor of chemistry, professor, academician of the academy of
sciences of tajikistan, institute of Chemistry named after V.I. Nikitin AS RT (Tajikistan) H =6

FARZALIEYV Vagif Medzhid ogly, doctor of chemistry, professor, academician of NAS of Azerbaijan
(Azerbaijan) H = 13

GARELIK Hemda, PhD in chemistry, president of the department of Chemistry and Environment of the
International Union of Pure and Applied Chemistry (London, England) H = 15

News of the National Academy of Sciences of the Republic of Kazakhstan.

Series of chemistry and technology

ISSN 2518-1491 (Online),

ISSN 2224-5286 (Print)

Owner: RPA «National Academy of Sciences of the Republic of Kazakhstan» (Almaty).

The certificate of registration of a periodical printed publication in the Committee of information of the
Ministry of Information and Social Development of the Republic of Kazakhstan No. KZ66VPY 00025419,
issued 29.07.2020.

Thematic scope: publication of priority research in the field of chemistry and technology of new materials
Periodicity: 6 times a year.

Circulation: 300

Editorial address: 28, Shevchenko str., of. 219, Almaty, 050010, tel. 272-13-19; 272-13-18,
http://chemistry-technology.kz/index.php/en/arhiv

© National Academy of Sciences of the Republic of Kazakhstan, 2021

Editorial address: JSC «D.V. Sokolsky institute of fuel, catalysis and electrochemistry», 142, Kunayev
str., of. 310, Almaty, 050100, tel. 291-62-80, fax 291-57-22, e-mail: orgcat@nursat.kz

Address of printing house: ST «Arunay, 75, Muratbayev str, Almaty.
5




ISSN 2224-5286 Series chemistry and technology. 3. 2021

[11] Ostanina TN, Rudoy VM, Nikitin VS, Darintseva AB, Demakov SL (2017) Change in the physical
characteristics of the dendritic zinc deposits in the stationary and pulsating electrolysis, J. Electroanal. Chem.,
784, 12: 13-24. DOI: 10.1016/j.jelechem.2016.11.063 (in Eng.).

[12] Dospaev MM, Baeshova AK, Figurinene IV, Dospaev DM, Malashkevichute EI (2012) Influence of
various parameters of alternating current electrolysis on the formation of powdered copper oxide (I), News
of the National Academy of Sciences of the Republic of Kazakhstan, Series chemistry and technology, 6:
27-34 (In Russ.).

[13] Kasymova MK, Bayeshov AB, Zhylysbayeva GN, Mamyrbekova AK, Chechina ON (2018) Kinetic
researches and electrochemical behaviour of lead at polarization alternating current, Bulletin of the National
Academy of Sciences of the Republic of Kazakhstan, 6,376: 139 — 146. DOI: 10.32014/2018.2518-1467.37
(in Eng.).

[14] Galus Z (1974) Theoretical foundations of electrochemical analysis. Moscow: Mir, 552 p. (in Russ.).

[15] Gorokhovskaya VI, Gorokhovsky VM (1983) Practicum on electrochemical methods of analysis.
Moscow: Higher School of Economics, 191 p. (in Russ.).

[16] Gomez Becerra J, Salvarezza RC, Arvia AJ (1988) The influence of slow Cu(OH)2 phase formation
on the electrochemical behavior of copper in alkaline solutions, Electrochim. Acta, 33, 5: 613 — 621. DOI:
10.1016/0013-4686(88)80059-8 (in Eng.).

[17] Helen Annal Therese G, Vishnu Kamath P (2000) Electrochemical Synthesis of Metal Oxides and
Hydroxides, Chem. Mater., 12, 5: 1195-1204. DOI: 10.1021/cm990447a (in Eng.).

[18] Dolinina AS, Korobochkin VV, Usoltseva NV, Pugacheva SE, Popov MV (2015) The porous structure
of copper-cadmium oxide system prepared by AC electrochemical synthesis, Procedia Chemistry, 15: 143 —
147. DOI: 10.1016/j.proche.2015.10.023 (in Eng.).

[19] Damaskin BB, Petryy OA, Tsirlina GA (2006) Electrochemistry. Chemistry: ColosS, Moscow. ISBN
5-98109-011-1 (in Russ.).

NEWS

OF THENATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES CHEMISTRY AND TECHNOLOGY

ISSN 2224-5286

Volume 3, Number 447 (2021), 59 — 65 https://doi.org/10.32014/2021.2518-1491.51

UDC663. 41
G. Madet*, M.M. Bayazitova
Almaty Technological University, Almaty, Kazakhstan
E-mail: gulikal121@mail.ru

RESEARCH OF MALTING PROPERTIES OF KAZAKHSTAN TRITIKALE GRAIN
VARIETIES FOR USE IN THE BEVERAGE INDUSTRY

Abstract. Today the beverage industry occupies an important place in the processing industry of the
Republic of Kazakhstan and is one of the most attractive investment sectors of the economy.

However, this industry is still not provided in sufficient quantities with its own, domestic high-quality raw
materials - rye and / or barley malt. For example, fermented malt is used as a source of colors and aromas.
It is the main raw material in the preparation of kvass, kvass wort concentrate and kvass bread, the rate of
application of this type of malt is from 40 to 60%, depending on the method of production of this type of
product.

The processing of cereals with a high protein content (above 12%) and a low starch content and
extractiveness is economically disadvantageous, and undesirable from a quality point of view.

The most important directions in solving this problem should be recognized as the improvement and
development of new resource-saving technologies of malt using non-traditional types of raw materials.

Currently, the use of triticale grain in the fermentation industry in the production of malt and the further
replacement of traditional types of malt for the preparation of alcohol, beer, kvass is promising. In recent
years, new varieties of triticale have been obtained in the Republic of Kazakhstan, which are distinguished by
high technological properties, which are included in the State Register.

In this regard, it is obvious that the performance of work related to theoretical and experimental research
aimed at the development of new technological modes of preparation of malt from triticale is one of the
urgent tasks, the decision of which, to create an assortment of drinks. The purpose of the research work is to
study the malting properties of Kazakhstani varieties of triticale grain.

Key words: Malt, barley, triticale, fermentation industry, kvass, kvass wort concentrate, ethyl alcohol,
extract, variety, germination ability.
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Introduction. Along with traditional types of
cereals, in the production of malt, cereals such as
triticale, amaranth, sorghum, buckwheat, oats, etc.
are used, which until recently were mainly used for
fodder purposes [1-5]. Among the listed alternative
crops, triticale should be noted as the most promising
type of grain raw material [6-7].

Triticale (lat. Triticosecale, from lat. "Triticum"
- wheat and lat. "Secale" - rye) is a new botanical
species created by man. By combining the
chromosome complexes of two different botanical
genera - wheat and rye, man was able to synthesize a
new agricultural crop for the first time in the history
of agriculture. Triticale attracts special attention for
a number of important indicators, such as yield,
winter hardiness, nutritional value of the product,
etc. The artificially created cereal that did not exist
before in nature - triticale - is a crop that does not
have intermediate properties between rye and wheat,
which has its own characteristics [ 8].

Triticale is superior to rye and barley in total
extract, enzymatic activity and protein dissolution.
These indicators suggest its use as a raw material for
the production of malt [9].

In recent years, new varieties of triticale have
been obtained in the Republic of Kazakhstan, which
are distinguished by high technological properties,
which are included in the State Register [10-12].

Inthisregard, itis obvious that the implementation
of work related to the improvement of the theoretical
and experimental research aimed at the development
of new technological modes for the preparation of
triticale malt is one of the urgent tasks, the decision
of which will create an assortment of quality.

Materials and methods. The object of the study
was triticale grains of the varieties: Aziada,
Balausa 8, Kozha, Orda, Taza and barley malt of the
Tekeli variety, corresponding to GOST 29294-2014.

Kazakhstan varieties of triticale grain (Figure 1)
have been experimentally developed and submitted
for research by the Kazakh Research Institute of
Agriculture and Crop Production LLP (Almaty
region, Kazakhstan).

DP A

Figure 1 - Photos of the studied varieties of triticale
grain

Experimental studies to study the quality
indicators of triticale grain were carried out at the
Educational and Scientific Center for the Production
of Fermentation Products at the Department of
Technology of Bread Products and Processing
Industries of the Technopark of the Almaty
Technological University.

The results of the study. The experiments were
carried out in three - four times repetition, analogous
determinations for each sample in three repetitions.
Only those results were discussed that were
reproducible in each experiment.

Determination of organoleptic and some
physicochemical parameters (absolute weight, natural
weight, vitreousness, filminess, water sensitivity,
extractivity, mass fraction of moisture) of the initial
grain raw material was carried out in accordance with
the standard methods adopted in the technochemical
control of malting production [13].

The determination of the germination energy
was carried out according to GOST 10968-88. The
suitability of grain for malting is determined by its
ability to germinate. The grain is germinated in a
glass funnel, at the end of which a rubber tube with
a clip is put on. The number of germinated grains is
determined by the formula (1)
x=100*A/B, @)

where, A - the number of grains germinated in the
sample, where B -the number of grains in the sample
(500 pcs.)

The determination of the germination ability was
carried out according to the EBC method. Count
100 whole grains. Soak in a prepared 5% solution
of Tetrazolium solution for 24 hours. After 24 hours,
the number of red-colored grains is counted and
expressed as a percentage (Figure 2).

Triticale Balaysq

Cot  view

‘.
i /
n 1 dop

Longitudinal section
of grain

Grain samples, after 24
hours of soaking in solution

Figure 2 - Determination of germination ability
grains of triticale grade "Balausa 8"

The determination of fat content was carried out
according to the EBC method 6.10. The fat content
of the triticale grain is determined by extraction with
ethyl sulfate in a Soxhlet apparatus. The method is
based on the property of vegetable fats to dissolve
in ethyl sulfate. By subjecting the raw material
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to be extracted with ethyl sulfate ether, the fat is
transferred into an ether solution, from which ether is
then distilled off [14].

The ash content was determined according to the
EBC method. Ash content - expressed as a percentage,
the amount of minerals remaining after the complete
combustion of organic matter in the sample. The
essence of the method lies in the combustion of a
sample of ground grain, followed by a quantitative
determination of the incombustible residue [15].

Determination of the content of protein substances
in grain was carried out according to the EBC
3.31 method (Kjeldahl method) using the Kjeldahl
apparatus. An important technological indicator in
the production of malt is the protein content, which
more containing in the grain make more difficultits
to germinate. The essence of the method lies in the
mineralization of organic matter with sulfuric acid
in the presence of a catalyst with the formation of
ammonium sulfate, destruction of ammonium sulfate

with alkali with the release of ammonia, stripping
ammonia with water vapor into a solution of sulfuric
or boric acids, followed by titration [16].

Determination of starch content in grain was
carried out onspectrophotometer at 510 nm, according
to ICC standard No. 168, using a Total starch Assay
procedure from Megazyme Kit. The method is based
on determining the concentration of optical active
sugars formed as a result of acid hydrolysis of starch
[17]. Determination of B-glucan in grain was carried
out by spectrophotometric method at wavelength 510
nm, according to ICC standard No. 166.

To assess the quality and suitability of Kazakhstan
varieties of triticale grain, the physicochemical
indicators of 5 varieties (Aziada, Balausa 8, Kozha,
Orda, Taza) were studied, which are presented in
table 1.

Results and discussion. The most common
variety of barley, Tekeli, grown in Kazakhstan for
malt production, served as a control.

Table 1 - Qualitative indicators of various grades of triticale and barley grains,
zoned in the Republic of Kazakhstan

. Triticale Tekeli barley
Indicators Aziada Balausa 8 Kozha Orda Taza
The nature of the 665+0.85 683+0.46 710+0.53 716+0.45 707+0.54 725+0.94
grain,
g/l (n=3)
Absolute weight of 38.95+0.2 | 45.3+0.32 46.8£0.18 | 47.09+0.3 [ 46.8+0.37 |46.9+0.24
1000 grains, g (n=3)
Moisture content, 12+0.18 11.8+0.23 12.740.52 | 13+0.32 11.7£0.36 | 12.2+0.22
% (n=3)
Protein content, 12.8+0.71 10.6+0.07 12.3£0.53 | 12.9+0.61 13.240.27 | 11.3+0.47
% CB (n=3)
Starch content, % CB | 68.65+5.2 70.73+5.4 65.43£3.3 | 61.13+4.7 | 64.62+5.1 | 69.48+3.8
(n=3)
Extractivity, in% for | 794+0.15 81+0.21 76+0.17 75+0.09 75+0.22 80+0.28
DM (n=3)
Germination energy, |91+0.11 99+0.13 86+0.17 85+0.09 92+0.25 98+0.08
% (n=3)
Germination ability, | 91+0.07 99+0.13 86+0.12 85+0.21 92+0.25 98+0.18
% (n=3)
Water sensitivity, % | 3+0.51 2+0.37 5+0.22 6+0.26 3+0.35 3+0.41
(n=3)
Glassiness,% (n=3) | 56+0.03 44+0.19 61+0.20 60+0.32 58+0.33 42+0.09
Filminess,% (n =3) | 8.48+0.12 | 7.62+0.13 9.36+0.08 | 10.1+0.18 | 11.2+0.24 |8.12+0.26
Ash content, % 1.62+0.13 |2.02+0.03 1.72+£0.12 | 1.88+£0.26 |1.71+0.07 | 1.51%£0.06
(n=3)
Fats, % (n=3) 1.53+0.06 | 1.2+0.01 1.70+0.03 | 1.88+0.08 | 1.64+0.07 | 1.27+0.09
B glucan content, 0.83+0.18 | 0.7+0.05 0.9+0.03 [0.9+0.07 |0.8+0.23 |0.76+0.14
in% for DM(n=3)
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According to Table 1, the quality indicators:
nature and absolute weight, as well as the content of
the mass fraction of moisture, starch, extract, ash, fat
and f glucan of all samples are normal, however, for
the production of malt, a wider range of indicators
should be considered.

Empirical dependencies more revealingly
characterize the relationship between the extract and
quality indicators: the mass fraction of starch and the
absolute mass of triticale, which were determined
according to the methods adopted in the malting
industry (Figure 3, 4).

R?=0,932 81
-

Extractivity, %
3

60 62 64 66 68 70 72

Mass fraction of starch, %

Figure 3 - Relationship between extractivity
and starch content
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Figure 4 - Relationship between extractivity
and absolute weight

Obtained empirical dependencies:
E=0.597ms + 38.22 (2)

where E is the content of extractives,%; ms - mass
fraction of starch,%.

E = 0.759ma+ 44.50 3)

where ma is the absolute weight of triticale grain, g.

The experimental dependences are described
by a linear equation with a sufficiently high degree
of approximation reliability (R> = 0.932 and R> =
0.981). High extractiveness of grain is one of the main
indicators of the quality of barley used in malting, the
main part of which is contained in starch [18].

Conclusion. As follows from Table 1, the
triticale variety Balausa 8 surpasses not only the
grain of barley of the Tekeliysky variety, but also the
triticale varieties Aziada, Ozha, Orda and Taza with
a high starch content (by 1.7%, 3%, 7.5%, 13.5 %
and 8.7%), high extractability (by 1.3%, 2.5%, 6.2%,
7.5% and 7.5%), energy and germination ability (by
1.1%, 8 , 1%, 13.1%, 14.1% and 7%). The content of
ash, fats, § glucan and moisture content in all studied
samples is normal.

It should be noted that variety Balausa 8§,
in contrast to other studied varieties, meets the
requirements of GOST 29294-2014 in terms of the
main technological quality indicators such as: protein
content, water sensitivity, glassiness and filminess.
High water sensitivity characterizes a decrease in
the ability to germinate even with a slight excess
of water and requires strict adherence to a special
soaking technology. High graininess of grain,
negatively affects its extract. High vitreous grains
tend to contain higher amounts of protein, making
them difficult to process and yielding lower quality
malt [19-21].

Triticale varieties Asiada and Taza have higher
energy and germination ability compared to varieties
Kozha and Orda, however, in terms of filminess,
glassiness and protein areunsuitable for preparation
of malt.

Triticale varieties Kozha and Orda are
distinguished by their high nature and absolute
weight of grain, but due to the high protein content (an
increase in protein content by 1% leads to a decrease
in extractability by 0.8%) [22-23], fat and glassiness,
as well as more low energy and germination ability
are unsuitable for malt production.

Thus, on the basis of the studies carried out
on the physicochemical indicators of quality and
biochemical characteristics of Kazakhstan varieties
of ftriticale grain, the variety "Balausa 8" was
selected as the most suitable for obtaining malt,
characterized by high extractability (81% on DM),
low protein content (10.6% ), high values of energy
and germination ability (99%), which has the
best technological indicators corresponding to the
requirements of GOST 29294-2014.
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CYCBIHIAP UHAYCTPUACBIHAA KOJJAHBIJIATBIH TPUTHUKAJIE J9HAEPIHIH
KA3AKCTAH/JBIK CY¥PBIIITAPBIHBIH YBITTAHY KACUETTEPIH 3EPTTEY

AnHoTanus: Byrinri tanaa cyceinuap eHepkacioi Kasakcran PeciiyOnukachiHBIH OHICY OHEPKICIOiHIe
MaHBI3/Ibl OPBIH allaJibl )KOHE SKOHOMHKAHBIH €H TapThIM/bI HHBECTHLHUSUIBIK CEKTOPJIAPBIHBIH Oipi OOBII
TaObUIAIbI.

Amnaiina, OyJ1 cana o KyHre JCHiH ©3iH/1iK, OTaH/IbIK KOFaphl calalibl UKI3aTIIeH - Kapa Ounai Hemece
apra YbITBIMEH JKETKLUTIKTI MeJepie KamTaMachl3 eTiiMereH. Mpicaibl, (pepMEHTTENreH YBIT OHIMHIH
TYCTUTIM MEH XOII MiCTepiHiH K31 peTiHAe KoyigaHbuiaabl. bys KBac, KBac CyChIHBI KOHIICHTPATBIH YKOHE
KBaC HaHJApbIH JAibIHAYIaFbl HET13T1 IUKI3aT OOJIBIN TaObLIA/bl, YBITTHIH OChI TYPiH KOJIZaHYy ©HIMHIH
TYPiH eHIipy dxicine OaitnanbicThl 40-Tan 60% -Fa Aelid Kypaiabl.

Kypawmbinza akysi3 mediepi ker (12% -naH skoFapsl) KoHE KypambIHJIa KpaxMall )KOHE SKCTPaKTHUBTIIIIK
MOJIIepi TOMEH [OHII JaKbULAapAbl ©HACY SKOHOMHUKANBIK TYPFbIAAH THIMCI3 JKOHE cama JKarblHaH
alTapiIbIKTall TOMEH.

By moceneni memyaiH MaHbI3Abl OAaFBITTapbl ACTYPIl €Mec MIMKI3aT TypJepiH KOJNJaHATBhIH JKOHE
pecypcTapabl YHEMICHTIH YBIT TEXHOJIOTHUSIIAPBIH KETUIIPY KOHE AaMBITY JIeH TaHy Kepek.

Kasipri yakpiTTa TpUTHKaie A9HIH (EepMEHTTEY JKOHE OHBI YBIT OHJIpiCiHAE KOJAaHy alKOroib, ChIpa,
KBacC JalbIHay YLIIH YBITTBIH ASCTYPIi TYpJEpiH OJaH 9pi ajIMacThIpy HEpPCIEKTUBAIBI OOJIBII TaObLIa bl
Conrbl xbutgapsel Kazakcran PecnyOnukacelHaa MEMIICKETTIK Ti3iMiHE €HTI3LITeH TPUTHUKAICHIH JKOFaphI
TEXHOJIOTUSIIBIK KACHETTEPIMEH epeKIICICHETIH ) KaHa COPTTAPHI alIbIH/IbI.

Ocbiran OaiiaHBICTBI, TPUTHKAJIE YBITHIH JalbIHIAYAbIH KaHa TEXHOJOTHUSIIBIK PEKUMICPIH d3ipieyre
OarbITTalFaH TCOPHUSIIBIK JKOHE IKCIIEPUMEHTTIK 3epPTTeyJIepMEH OaillaHbICThI )KYMBICTAP/IBI )KY3€Te achIpy
- HICUIJIETIH CYCHIHIAPABIH TYPJIEPIH KYPY Ke3eK KYTTipMEHTiH MiHAeTTepAiH Oipi ekeHi aHbIK. 3epTrey
YKYMBICBIHBIH MaKcaThbl - TPUTHKaJE 1oHAepiHiH KazakcTaH bk COPTTapbIHBIH YBITTaHy KACHETTEPiH 3epTTEY.

Tyiiin ce3aep: ybIT, apiia, TPUTUKAJIE, AllIBITY OHEPKACiOl, KBAC, KBAC CYCIAChIHBIH KOHIICHTPATHI, STHII
CIHPTI, CBIFBIH/BI, COPT, OCY KaOiTeTTiIir1.

I'. Mager*, M.M. BasizutoBa
ATNMaTUHCKUI TEXHOJIOTHYECKUH YHUBEpcuTeT, Anmarsl, Kazaxcran
E-mail: gulikal121@mail.ru

UCCJIEJOBAHUE COJIOJOBEHHbBIX CBOMCTB KABAXCTAHCKHUX COPTOB 3EPHA
TPUTUKAJIE JJIAA UCIIOJIB3OBAHUSA B UHAYCTPUU HAIIUTKOB

Annotauusi: Ha cerogHs WMHAYCTpHsI HAaNWTKOB 3aHMMAaeT Ba)KHOE MECTO B IepepadarbiBarolieit
npoMbinuieHHOCTH PecnyOnmuku Kazaxctan u sIBIsieTCST OAHUM M3 WHBECTUIMOHHO IPHBIICKATEIBHBIX
CEKTOPOB SKOHOMHUKH.

OpHako, JiaHHAas OTpacib J0 CHUX IOp HE O0ecleYeHa B JOCTATOYHOM KOJMYECTBE COOCTBEHHBIM,
OTEYECTBEHHBIM KaueCTBEHHBIM CBIPhEM — pKaHbIM W/WIM  SYMEHHBIM cojogoM. K  mpumepy,
(epMEHTUPOBAHHBIN COJIOM MCIOJIB3YETCSl B Ka4eCTBE MCTOYHHMKA KPACSIIUX M apOMAaTHYECKHUX BEIIECTB.
SIBnsieTcst OCHOBHBIM CHIPBEM IPH IIPUTOTOBICHUN KBaca, KOHIIEHTpaTa KBAaCHOT'O CyClla M KBACHBIX XJIeOLEB,
HOpMa BHECEHHS ITaHHOTO BHJa conoja coctasisieT oT 40 10 60 %, B 3aBUCIMOCTH OT CIIOCO0a MPOU3BO/ICTBA
JAHHOTO BHJIA MPOIYKTA.

[epepaboTka 3epHOBBIX C BHICOKUM cozieprkanreM Oeika (Bbitie 12%) 1 HU3KUM CollepKaHueM Kpaxmaia
1 DKCTPAKTUBHOCTBIO C 9KOHOMUYECKON TOUKU 3PEHUS HEBBITOHA, & C TOUKH 3pEHHS KaueCcTBa HeKenaTeIbHa.

BaxHelmnMy HampaBleHUSMH B PELICHHU STOM 3aJaud CIEAyeT MPH3HATh COBEPLICHCTBOBaHHE U
Pa3paboTKy HOBBIX pecypcocOeperaronmx TEXHOIOTHH CONIoAa C UCIOIb30BAaHUEM HETPAJUIIMOHHBIX BUOB
CBIPBAL.

B mnacrosiiee BpeMsi MEPCHEKTHBHBIM SIBISIETCS HCIIOJBb30BAHME 3€pHA TPUTHKale B OpOXMIBHON
MPOMBIIUICHHOCTH TMPH HPOM3BOACTBE COJNOJAA W JAJIbHEHINeld 3aMeHbl TPaJUIHMOHHBIX BHJOB COJIOJOB
JUIsl IPUTOTOBJICHUSI CIMPTA, MKBa, kBaca.B mocnennue roapl B Pecryonuke Kazaxcran monydeHbl HOBBIE
copra TpUTHKaJe, OTIMYAIOIIUECS BBICOKMMHU TEXHOJOTMYECKUMH CBOWCTBAMH, KOTOPBIC BKIIOYEHBI B
T'ocynapcTBeHHBI peecTp.

B cBs131 ¢ 3TUM, 0YEBHIHO, YTO POBEJCHUE PAOOT, KACAIOLIMXCA TEOPETUYCCKHUX U DKCTIEPUMEHTAIIBHBIX
WCCIIEIOBaHUH, HANpaBICHHBIX Ha pPa3pabO0TKy HOBBIX TEXHOJIOTHYECKHUX PEKHMOB MNPUTOTOBICHUS
cololia M3 TPHUTUKAJIE SIBIACTCS OJHOM M3 aKTyaJbHBIX 3a/ad, PEUICHWE KOTOPOH, MO3BOJUT CO31aTh
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pecypcoc6epera}0my10 TCXHOJIOTUKO WU PACHIUPUTHL ACCOPTUMCHT HAIIMTKOB. HGHLIO HCCJ'IeI[OBaTeJ'ILCKOﬁ
pa6OTLI SIBJISICTCA U3YUYCHUC COJIOJOBCHHBIX CBOICTB Ka3aXCTaHCKHX COPTOB 3€pHA TPUTUKAJIC.

KoroueBnie cioBa: CoJIo, AYMCHb, TPUTUKAJIC, 6pO,IlI/IJ'II>HaH MMPOMBIINIJICHHOCTb, KBAC, KOHLICHTPAT KBAC-
HOTrO cycJa, STHJIOBBII CITUPT, OKCTPAKT, COPT, CIIOCOOHOCTH npopacTaHus
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DEVELOPMENT OF THE CONDITIONS FOR STORING THALLIUM AMALGAM

Abstract. It has been established that INH2SO4 solution and distilled water can be used as a protective
medium for a long-term storage (30-40 days) of thallium amalgam of eutectic composition (8.6 mas.%),
without sliming of its surface and an insignificant change of its concentration. An inverse dependence between
the decomposition reaction rate and the ratio of the solution volume per unit of the contact surface (V:S),
which corresponds to the height of the liquid layer (h) above the amalgam, is observed. At h ~ 2.5 cm and
higher, the reaction rate becomes stabilized. The value of metal loss during its storage for 10-15 days does not
exceed 0.5-1.0 mas.% of the initial thallium content in the amalgam.

It has been shown that the rate of dissolution of thallium from amalgam is rather low, and in sulfuric acid
solution it is only slightly higher than that in water with all S:V ratios. A similar picture is observed upon
thallium amalgam decomposition in the same media in an open vessel; the difference consists only in a higher
K value (Table 4). Thus, with S:V =1:2.5, in an open vessel K in INH>SO4 makes up 10,5.1011 mol/cm2.sec,
and in H>O — 7.3.1011 mol/cm2.sec, whereas in a closed vessel K in INH2SO4 makes up 1,9.1011 mol/cma.
sec, and in H2O — 1.5.1011 mol/cm2.sec.

For 40 days of thallium amalgam (8.54 mas.%) storage in INH2SO4 the loss of thallium has been 1.3
mas.%, and in the distilled water - 1 mas.%. The quantity of the dissolved metal increases in proportion to the
experiment duration, which is characteristic for a zero-order reaction, and this dependence is observed for all
S:V ratios from 1:1 to 1:7.

Besides, a possibility to use some saturated hydrocarbons, wherein no sliming of thallium amalgam
occurs, as a protective wash liquid has been shown.

Key words: thallium amalgam, chemical preparation, storage, decomposition, sulfuric acid, water, wash
liquid.

Introduction. Thallium is a very important metal permanency in various media are rather limited. The
in both theoretical and practical terms, combining basic data, related mainly to the behavior of amalgam
the properties of both alkali and heavy (Pb, Ag, Au) in the water solutions, have been obtained upon the
metals. It is highly soluble in mercury, which is very ~ development of a technology for thallium production
important for amalgam hydrometallurgy (at 293 K - by the methods of amalgam hydrometallurgy
43 mas.%), and for solving other technical problems. [1-6]. It has been found that in some cases amalgam

The development of structures and technologies sliming occurs. This is facilitated by the presence in
for manufacturing mercury-thallium thermometers, the solution of the substances - emulsifiers, which
hermetic  contacts, contactrons and thermal are not sulfur-containing compounds or metal
contactrons is complicated by the fact that there are  oxides, formed due to oxidation, for example, by air
no reliable data on thallium amalgam permanency in  oxygen. Small droplets of amalgam are enveloped
water solutions, methods of controlling the content with these substances or particles, which form stable
of metal in amalgam and methods of processing the adsorption salts on the surface, which contributes to
amalgam wastes, formed in the process of filling the the fragmentation of thallium amalgam [2].
stocks. The work practice with thallium amalgam shows

The literature data on thallium amalgam that sliming occurs when amalgam is in the air, due
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