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NAS RK s pleased to announce that Bulletin of NAS RK 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 Bulletin
of NAS RK in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential multidiscipline content to our community.

Kasakcman Pecnybnukacbkl ¥nmmabiK fbiibiM akademusicbl "KP YFA XabapwbiCbl” fbiibIMU XKypHa-
nbiHeiH Web of Science-miH xaHanaHraH Hyckacbl Emerging Sources Citation Index-me uHOekcmeryee
KabblindaHraHbiH xabapnaliobl. byn uHOekcmery 6apbicbiHOa Clarivate Analytics KomnaHUsICbi XypHanobl
o0aH opi the Science Citation Index Expanded, the Social Sciences Citation Index xoHe the Arts &
Humanities Citation Index-ke kabbinday mecerneciH Kapacmbipyda. Web of Science sepmmeyuwinep,
asmopnap, bacnawbinap MeH MeKkemesiepee KOHMeHm mepeHdiai MeH canacbiH ycbiHaobl. KP ¥FA
XabapwebicbiHbiH Emerging Sources Citation Index-ke eHyi 6i30iH KoramMOacmbiK YWiH eH e3eKmi oHe
6edendi mynbmuducyunnuHapibl KOHMeHmke adasndbifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4Hbll xypHan «BecmHuk HAH PK» 6b1n npuHsam 0nsi uH0ekcuposaHusi
e Emerging Sources Citation Index, obHoeneHHol sepcuu Web of Science. CodepxxaHue 8 3mom UHOeK-
cuposaHuu Haxodumcsi 8 cmaduu paccmompeHusi komrnaHuel Clarivate Analytics 0ns OanbHelwezo
npuHamus xypHana e the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts
& Humanities Citation Index. Web of Science npednacaem kauyecmeo u 2aiybuHy KOHmMeHma Orns
uccnedoeamenel, asmopos, usdamenel u y4pexdeHul. BknoueHue BecmHuka HAH PK e Emerging
Sources Citation Index demoHCcmpupyem Hawy [pPUBEPXKEHHOCMb K Hauboree akmyarnbHOMY U
enusimesisHoMy MynbmuducyuniuHapHoOMy KOHmeHmy 0515 Hauea2o coobuwecmea.
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THE EFFECT OF BAIKONUR COSMODROME
ON ENVIRONMENT COMPONENTS

Abstract. The development of modern society is directly related to the use of the surrounding environment, that
is, all that is needed for the survival of human beings are taken from nature. In this sense, nature is an amazing
phenomenon that provides our natural needs. The development of science and technology, the rapid development of
industry, the widespread use of underground resources and the increase in the number of transportation vehicles are
polluting the environment with various chemical compounds. Many of these chemical compounds have toxic and
carcinogenic properties affecting biosphere equilibrium, climate change, reduced agricultural productivity and health
deterioration of population.

Key words: toxins, carcinogens, dimethylhydrazine, humus, pollution, air, soil, water.

One of the sites polluting the environment with hazardous substances is the operation of military-
industrial complexes that launch rockets into space. Toxic and carcinogenic compounds penetrate into the
cell, affect the DNA molecule, break down the chromosomes and eventually reduce the vitality of the
organism. Certainly, these compounds are known to have a certain effect on the human body by means of
atmospheric air, soil, water and vegetation. According to the main environmental issues list of the
Ministry of Defense, pollution of nature by space rockets takes the third place after the destruction of
military equipment and weapons and radioactive contamination [1-3].

The study purpose is to analyze the mechanical composition of soil layer of Baikonur Cosmodrome
and its humus content and make comparative conclusion according to the general analysis data.

"Baikonur" is one of the cosmodromes that launch spacecrafts. In accordance to many studies, air
humidities and a sudden change in temperature over the course of a year are due to the spacecraft work.

It is well-known that in the areas closest to the cosmodrome "Baikonur", where powerful space flight
is launched, the weather is sharply changed and a massive sandstorm is slammed for 3-4 days and the
temperature decrease up to 0-60 ° C is often observed.

Despite experts working in this field over the past 30 years have proved that there is no significant
adverse effect on the atmospheric emissions from the waste of the rocket engines running with chemical
fuels, their harmful effects can be clearly seen in the data collected over the last 40 years.

Therefore, we will consider the fuel used for the engines of the rocket carriers, which is launched
from the cosmodrome, more specifically:

Unsymmetrical dimethylhydrazine (UDMH) with nitrogen tetroxide (NT) and nitric acid (NA)
oxidizers [4-7].

Carbon fuel (RT-1, RG, T-1) with hydrogen peroxide and liquid oxygen oxidizers; this compound is
converted into the oxygen and hydrogen by evaporating during the collapse of the particles that have been
completed the work. RT-1 and other compounds of this kind impact on the environment as kerosene and
benzene, and unsymmetrical dimethylhydrazine (heptyl) is a chemical toxic compound which belongs to
the first class hazards.

More specifically, the "heptyl" is a nitrogen organic compound included in the component of the
liquid rocket fuel component belongs to hydrazine derivatives. Unsymmetrical dimethylhydrazine is an
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active oxidizer which is easily oxidized in various oxidizing agents and is converted into tetramethyl
tetrazene (TMT), nitrosodimethylamine (NDMA), dimethylmethylenhydrazine (DMMG), dimethylamine
(DMA) and formaldehyde (FA), water, nitrogen, ammonia and other products.

The rapid oxidation of unsymmetrical dimethylhydrazine and its alkylgromics depends on the type
and concentration of oxidizers. These oxidants (water, air, soil, temperature) include active metals as Cu,
Fe, Cr, Mn and their oxides, passive metals as Al, Ni, Mg. It is important to note that the soil of this region
is rich in these metals.

Objects and methods of the research

Objects. Soil samples taken from 5-10 km distance from "Baikonur Cosmodrome" were obtained as
objects of research.

Methods: The mechanical composition of the soil layer was determined by the wet method, while the
amount of humus by I.V. Tyurin’s method [8-12].

The humus of the soil samples tested by airborne soil conversion method (figure 1-3) is based on the
oxidation in the solution of potassium bicarbonate in sulfuric acid.

Figure 1 — Preparing the soil sample Figure 2 — Solution of potassium bicarbonate
conversion method in sulfuric acid

Figure 3 — Determination of soil germination

Results and their analysis

Humus is the main determinant of soil fertility. Humus is influenced by climate change, soil biodi-
versity and anthropogenic factors.
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Humus in the soil varies depending on soil diversity. For example, the humus in the desert zone is
0.5-1.0%, while in meadow steppe soils its size reaches up to 10%.

Soil humus is important in the nutritional chain. It consists mainly of carbon, hydrogen, protein, fat
and proteins. It contains nitrogen (N), phosphorus (F), sulfur (S) and other essentials for plant life. The
humus content of Baikonur Cosmodrome is very low (0.4%) (table 1).

Table 1 — Soil classification according to humus size

Provision level Humus size, %
Very low <2,0
Low 2,1-4,0
Medium 4,1-6,0
Higher 6,1-8,1
High 8,1-10,0
The highest >10

This is due to the saturation of the soil layer with oil products, including dimethylhydrazine and the
consequence of changes in its chemical composition, properties and structure. First of all, it has a direct
destructive effect on the soil humus: carbon in the soil layer increases immediately, which leads to the
deterioration of soil properties that are a nutrient substrate for plants. Hydrophobic particles of dime-
thylhydrazine hinder the transfer of moisture to the roots of the plant and lead to their physiological
changes. Transformation products of dimethylhydrazine change soil humus content. At the initial stages,
these changes are due to the fatty and acidic components, and then it leads to the increase of the humus
that is soluble on the account of the dimethylhydrazine carbonate. As a result, the oxidation and reduction
conditions in the soil profile change.

Mechanical composition of the soil of Baikonur cosmodrome. Mechanical composition is an
important agronomic characteristic of soil. Mechanical composition also reflects the level of its fertility.
The mechanical properties of the soil depend on all the physical properties of the soil (density, displa-
cement, water capacity, water permeability, water lifting, air and heat regimes, etc.).

Though an instrument is not used in the wet method, the result is very reliable.

A conclusion about the mechanical composition of the soil is made based on the shape of the threads
and rings (figure 4).

Figure 4 — Soil sample necessary to detect mechanical composition by the wet method

The thread diameter is 1 mm. On the basis of the thread diameter and the ring shape, the mechanical
composition of the soil is concluded (table 2).

The essence of the mechanical composition of soils increases, especially in technogenic contaminated
soils. That is, the indicator of the ratio of large sand to medium sand is an indication of the soil's techno-
genic pollution.
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Table 2 — Classification of soil types by the wet method

The name of the mechanical element Particle diameter, mm

Stone >3
Crushed stone 3-1
Large sand 1-0,5 Physical
Medium sand 0,5-0,25 Sand
Small sand 0,25-0,05
large dust 0,05-0,01
Medium dust 0,01-0,005
Small dust 0,005-0,001 Physical
Sediment < 0,001 mud
Colloids <0,0001

Conclusion.

1. The saturation of the soil layer with dimethylhydrazine causes the changes in chemical com-
position, properties and structure, which primarily results in an increase in carbon dioxide in soil so that it
degrades the soil properties which are a nutritional substrate for plants. Hydrophobic particles of dime-
thylhydrazine prevent the transfer of moisture to the plant roots and cause physiological changes.
Transformation products of dimethylhydrazine change soil humus content.

2. The mechanical composition of technogenically contaminated soil studied by the wet method is 1
mm thread diameter, respectively, which indicates the priority of large sand particles in the physical sand
fraction, and is the reason for the decline in the ratio of large sand and medium sand, which is an indicator
of the change in the soil surface due to technogenesis.
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K. T. Aogpanmosa, 3. K. AdaukyJoBa
Koxxa Axmer Slcaym aThIHAAFBI XaNbIKapaiblK Ka3aK-TYpiK YyHUBepcHuTeTi, Kaszakcran
KOPIIAFAH OPTA KOMITIOHEHTTEPIHE BAFIKOHBIP FAPBIII AI71.JIAFI>IHI>IH OCEPI

AnnTotammsa. Kazipri ke3zeri KOFaMHBIH JaMybl alHaJIafarbl KOpIIaFaH OpTaHbl HaiJalaHyMeH Tikeleh
0alinaHbICThI, IFHU a/1aM3aT TIPUIUIriHe Ka)KeTiHiH OapJbIFbIH TaOUFAaTTaH anaabl. byl xarpiHaH anraHia Taburar —
TaOWFH KKETTUTIKTI KaMTaMachl3 €TETiH TaHFaXaWblll KYObUIBIC. FBUIBIM MEH TEXHHWKAHBIH JKETUTYi, OHIIPICTIH
KapKbIHJAIl JTaMybl, JKepacThl Ka30a OaiyIbIKTapblH KEHIHEH NaljaiaHy, TpaHCIIOPT TYpJIEpiHiH KeO0eri KopliaraH
OpTaHBI TYPJl XMMHUSUIBIK KOCBUIBICTAPMEH JlacTayaa. MyHIal XUMUSIIBIK KOCBIIBICTAP/IbIH KOOIHIH TOKCHH/IIK XKOHE
KaHIIEpOTEHIIK KacuerTepi OnocdepaiblK Terne-TeHIIKTIH Oy3bUTybIHa, KIMMATTBIH ©3TepyiHe, ayblImapyalblibK
OHIMIIEp OHIMAUTITIHIH TOMEH/ICYiHE JKOHE XaIIBIKTHIH JeHCAYIBIFBIHBIH HAllapIayblHA OCEPiH THTI3Ei.

Tyiiin ce3aep: TOKCHHAED, KAHIIEPOreHIEP, AMMETHITHAPa3HH, Kapaulipik, JlacTaHy, aya, TOIBIPAakK, Cy.

K. T. Adapanmosa, 3. K. AoaukynoBsa
MexyHapoAHBIH Ka3aXxCKO-TYpeLKU yHUBepcUTeT UM. X0k Axmena Scasu, Kazaxcran
BJIUSAHUE KOCMOJPOMA BAMKOHYP HA KOMIIOHEHTBI OKPYKAIOIIEN CPE/JIbI

AnHoTanusi. Pa3BuTie cOBpeMEHHOr0 00IIECTBA HANPSIMYIO CBSI3aHO C HUCIIOJIb30BAHUEM OKPY’KAIOILEH Cpeabl,
TO €CTh BCETO TOT0, YTO HEOOXOAMMO ISl BEDKMBAHUS JTFOJIEH OepeTcst OT mpupoabl. B aTom onpenenennn npupoaa —
3TO YAUBUTENBHOE SIBICHNE, KOTOPOE 00ECIIEYNBACT HAIIM €CTECTBEHHBIE TOTPEOHOCTH. Pa3sBUTHE HAYKN M TEXHUKH,
ObICTpOE pa3BUTHE MPOMBIIUICHHOCTH, IIUPOKOE HCIOJIB30BAHUE MOJ3EMHBIX PECYPCOB M YBEINYEHHE KOJIHMYECTBA
TPAHCIIOPTHBIX CPEACTB 3arpsA3HIIOT OKPYXKAIOLIYIO CPEAy PaslINuHbIMH XUMHUYECKUMH COEANHEHUsIMA. MHOTHE 13
9TUX XUMHUYECKUX COCIUHEHMH 00JIafaloT TOKCHYECKUMH M KaHIEPOT€HHBIMH CBOMCTBAMH, BJIMSIOIIUMU Ha OHO-
cdepHOe paBHOBECHE, M3MEHEHHE KIMMaTa, CHH)KCHHE IPOM3BOIUTEILHOCTH CENILCKOTO XO3SMCTBA M yXyHIIICHUE
30pPOBbsI HACEIECHHUS.
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