ISSN 2518-1491 (Online),
ISSN 2224-5286 (Print)

KA3AKCTAH PECITYBJIMKACHI
YJTTBIK FBUJIBIM AKAJJEMUACBIHBIH

J.B. Cokonbckuil atbingarsl «Kanapmati,
KaTaJu3 JKOHE JIEKTPOXUMUSA HHCTUTYThD» AK

XABAPJIJAPLI

NU3BECTUA NEWS

HALIMOHAJIBHOM AKAJIEMUU HAVK OF THE ACADEMY OF SCIENCES

PECITYBJIMKN KA3BAXCTAH OF THE REPUBLIC OF KAZAKHSTAN

AO «MHCTUTYT TOILUIMBA, KaTaJIn3a U JSC «D.V. Sokolsky institute of fuel, catalysis

anexkrpoxumun uM. J[.B. Cokxonsckoro» and electrochemistry»
SERIES

CHEMISTRY AND TECHNOLOGY

4 (442)

JULY — AUGUST 2020

PUBLISHED SINCE JANUARY 1947

PUBLISHED 6 TIMES A YEAR

ALMATY, NAS RK



2 Clarivate
Analytics

NAS RKis 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
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Kasakcmar Pecniybrniukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kKabblnday wmacesneciH
kapacmeipyOa. Webof Science 3epmmeywinep, asmopsap, bacnawbiiap MeH MeKeMmesiepee KOHMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «h3eecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6bir
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuUu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0nsi danbHeliweeo npuHImMusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0ns uccriedosameried, asmopos, usdamerel u yupexdeHul. BknoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY o XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.
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ON THE PRODUCTION OF PURIFIED DIAMMONIUM
PHOSPHATE FROM EXTRACTION PHOSPHORIC ACID BASED
ON OFF BALANCE ORES OF THE KARATAU BASIN

Abstract. The problem of utilization of man-made waste from the mining complex has not lost its relevance
since the end of the last century. The amount of waste only in the «Central» mine quarry of the Zhanatas field, is
about 22 million tons of phosphate-silicon raw materials (PSRM). More than 12 million tons after flotation
enrichment were used for acid processing and as commercial phosphates for electro thermal processing. When
refining the Zhanatas quarries to the working depth, at least 18-19 million tons of PSRM will be formed [1].

Off-balance ores of internal overburden are represented by three special dumps of the mines "Kokjon",
"Koksu", "Tjesay", "Aksay", the volume of which is more than 3.2 million tons with a content of up to 20% P,Os.

Mineral fertilizers in the agro-industrial sector of the economy play a key role in improving crop productivity
and quality. Given the export orientation of the phosphorus industry, it cannot be considered outside of
macroeconomics, as its situation remains complex and unstable.

The practical importance of innovative research to develop technological foundations and technical solutions for
the production of diammonium phosphate (DAP) [7], derived from wet-process phosphoric acid (PSRM )balance
Karatau phosphorite is no doubt also compiled the original data on the establishment of a pilot plant and the
calculated techno-economic assessment of innovative industrial production.

Our proposed technology will reduce the economic costs of processing off-balance raw materials and increase
the range of phosphorus-containing products to 10-15%; increase the production of PSRM and DAP to 20-25%;
create additional jobs.

The results of innovative scientific research are applicable to the chemical enrichment of man-made waste for
target products, which are urgently needed by the agro-industrial complex, to improve the environmental and
economic indicators of industrial regions and the welfare of the population of Kazakhstan.

Keywords: Off-balance phosphorites, Karatau basin, diammonium phosphate, extraction phosphoric acid, drum
granulator dryer, neutralization, evaporated and non-evaporated PSRM.

Introduction. In world practice, the trademark diammonium phosphate 18:46 has long been
established, with a mass fraction of total nitrogen of at least 18 %, and total P,Os of at least 46 %,
exported fertilizers usually meet these requirements. In addition, export contracts more strictly regulate the
granulometric composition [8]. This requires normalization of the proportion of the size of DAP granules
from 2 to 4 mm or from 2 to 5 mm, produced by the largest producers of Russia-JSC "PhosAgro-
Cherepovets" and LLC "Balakovskaya mineral fertilizers", which are part of the holding company
"PhosAgro" and contain at least 95% of granules from 2 to 5 mm (in practice, from 97 to 100 %) [2].

The composition of the fertilizer DAP includes diammonium phosphate (NH4),HPO,; and
monoammonium phosphate NH4H,PO4, as well as impurities whose content depends on the chemical
composition of the initial phosphoric acid [3].

— Y4 ——
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Diammonium phosphate fertilizer (diammophos, DAP) - a complex fertilizer containing two main
nutrients-nitrogen and phosphorus. In accordance with the technical conditions, diammonium phosphate
fertilizer, according to its physical and chemical parameters, must meet the technical requirements of
TU-113-08-556-93 [4,5].

Commercial innovative product is fire-and explosion-proof. Hazard class-4, maximum permissible
concentration (MPC) of DAP dust in the air of the working area-10 mg/m® [6].

Compared with ammophos, which contains the predominant amount of monoammonium phosphate
(MAP) and diammonium phosphate per unit of P,Os contains twice as much nitrogen, despite the fact that
the total content of nutrients in MAP and DAP is the same (about 64 %), in addition, more concentrated
fertilizers can be obtained on the basis of DAP [5,14].

In the process of innovative production of DAP, the extraction phosphoric acid is subjected to deeper
ammonification, due to the introduction of the cheapest and one of the most concentrated nitrogen —
containing components-ammonia-into the fertilizer.

This makes it possible to use a smaller amount of more expensive nitrogen-containing production
components (ammonium nitrate or urea) for nutrient balancing [16], which makes it more economically
feasible to obtain DAP and fertilizers based on it.

Especially important role of DAP plays in the process of blending. Due to the high concentration of
nutrients, its use leads to savings in financial resources for transportation, storage and application of
DAP-based fertilizers to the soil [1,12].

Currently, ammonium phosphates with a nutrient concentration (P205+N) of more than 60% are
obtained in the CIS countries from Apatite concentrates and high-quality phosphorites of North Africa.

Production of highly concentrated fertilizers from phosphorites of the Karatau basin of the Republic
of Kazakhstan requires deeper enrichment, with the production of concentrates containing more than 30%
P,0s and MgO less than 1% [3,7], or additional purification of extraction phosphoric acid from impurities,
and especially from magnesium and fluorine, since iron and sulfur can play the role of micro-fertilizers.

The production of phosphorus and other mineral fertilizers in Kazakhstan is mainly carried out by
three enterprises: - «Kainar» LLP, with a capacity of 240 thousand tons per year (Shymkent) and the
«KazAzot» LLP plant (Aktau), where there are production facilities nitrogen fertilizers and liquid
ammonia with a capacity of 1600 thousand tons per year, Taraz branch of «Kazphosphate» LLP mineral
fertilizer plant (MFP), with a capacity of 150 thousand [19] tons per year. However, they do not fully
satisfy the need of the Republic of Kazakhstan for fertilizers.

Therefore, establishing the mechanism of the influence of impurities, in particular compounds of
fluoride and magnesium on the physico-chemical and physico-mechanical properties of purified DAF are
necessary conditions for the creation of a hardware-technological scheme of the innovative technology of
obtaining the target product (DAP) from natural phosphate rock of the Karatau basin and industrial wastes
[16], stored in the dumps of the Zhanatas, Aksay and Kokjon mines.

In the course of research on the innovative process of obtaining DAP, the main attention is paid to the
chemistry, kinetic dependencies and hardware design of the main technological stages, as well as to the
quality of the finished product: such as caking, granule strength, and dust formation [18]. In the literature,
the influence of the concentration of phosphoric acid, the impurities contained in it, and the hardware
design of the process on the properties of the finished product, as well as the mechanism and chemise of
this influence are not sufficiently developed, which is the goal of an innovative research work [8], which
has relevance.

The difference between the innovative technology offered by us and the existing ones is the use of
evaporated and unpaired extraction phosphoric acid from raw resources of domestic balance and off
balance ores.

The production of mineral fertilizers from local raw materials will allow involving low-grade
phosphorites and man-made waste in the new technology of enrichment.

DAP, obtained using phosphoric acid with a lower concentration than traditional technology, has
lower physical and mechanical properties, increased hygroscopicity and traceability [10]. To preserve the
quality of DAF during transportation and storage the moisture content of the finished product shall be not
more than 2.0 %; for this purpose— exposure of the product to produce at least 2 hours and the temperature
of the shipment is maintained in accordance with the requirements of normative technical documentation.
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Materials and Methods. In connection with the rise of the economy of the Republic of Kazakhstan
on the basis of innovative and industrial development and its transfer from a raw material to a competitive
commodity-producing state, there is a need to develop new and improve existing technologies in all
sectors of the economy [7].

Experimental research is traditionally the most objective method. Therefore, the main method of the
proposed work is a free associative instrumental method of experiment, one of the most accessible and
effective ways to develop a number of scientifically based physical, chemical, technological and technical
solutions for the synthesis of competitive domestic DAP with an optimal ratio of paired and non-paired
PSRM [9,11].

This will ensure compliance with the principles of scientific ethics and their use in the creation of
technology for the synthesis of DAP in BGS using unpaired and evaporated PSRM and ammonia gas [17].

To conduct experiments, samples of phosphate raw materials from various deposits "Chulaktau",
"Zhanatas" and "Kokjon" were studied on a raster electron microscope (SEM) for the content of P>Os .
The results of the study are shown in figures 2,4 and 6.figures 1,3 and 5 show the appearance of a large
and crushed sample of phosphorites taken for experiments.

DaeMent Beconoft %

C 7.66

o] 48.74

F 1.08

Na 0.18

Mg 1.20

Al 1.59

Si 854

P .17

5 0.12

K 083

Ca 20.70

T 0.10

Fe 1.52

Hrom 100.00 p
Toan sxans 4000 wan Kypoop: 0000 ol

Figure 2 - Elemental composition and electronic image by electron microscopic
examination of a phosphorite sample taken from the «Chulaktau» deposit
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Figure 4 - The elemental composition and the electronic image are shown according
to the results of an electron microscopic study of a phosphorite

sample taken from the «Zhanatas» deposit

Figure 5. Coarse and crushed phosphorite sample taken from
«Kokjony deposit.
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Figure 6 - The elemental composition and the electronic image are shown according to the results
of electron microscopic examination of a phosphorite sample taken from the «Kokjon» deposit

Results and discussion. The chosen method, with its own individuality of the Association process,
has common reference points of contact between individual participants of collective research, as well as
with respondents offering various DAP production technologies [13].

Table 1 shows the content of P,Os (%) in the phosphate feedstock of the «Chulaktau», «Zhanatas»
and « Kokjon» deposits.

Table 1 - P20Os content (%) in the phosphate feed of the «Chulaktau», «Zhanatas» and « Kokjon» deposits

Type of phosphate material Content P205 %
Weight % Atomic %
Chulaktau 7,77 5,03
Zhanatas 8,18 7,10
Kokjon 6,13 3,79

Comparison of the results of research of samples of phosphate raw materials from various deposits
«Chulaktauy», «Zhanatasy and «Kokjon» for the content of P,Os shows that the best quality is
characterized by the phosphorite of the Deposit "Zhanatas", containing P205 -8.18% [12 ].

The presence of harmful impurities and low P>Os content make it necessary to enrich the
phosphorous ore [1,15]. To do this, in our opinion, it is possible to use the flotation method of enrichment.
At present, fine - milled fosmuka is obtained from carbonate ores and flotation phosphorous concentrate is
obtained from it. Flotation phosphate concentrate is usually used as a raw material for the production of
phosphorous-containing and complex mineral fertilizers, phosphoric acid.

Conclusion. Experimental data and technological schemes can be used to obtain diammonium
phosphate from substandard phosphate raw materials. The aim of the research is to develop and create an
innovative technology for obtaining high-quality diammonium phosphate in a drum granulator dryer from
a mixture of evaporated and unpaired extraction phosphoric acid with a predominant share of unpaired
EFC extracted from off-balance phosphorites of the Karatau basin. From the conducted research of
samples of phosphate raw materials of various deposits, «Chulaktau», «Zhanatas» and «Kokjony, the best
was the phosphorite of the" «Zhanatas» Deposit, containing P,Os - 8.18%.

Scientific research and experimental work was carried out using modern laboratory equipment
equipped with computer technology. The analysis of the raw materials, the resulting product and materials
was performed using physical and physico-chemical methods of research on modern raster microscope
JSM 6390 LV, DRONE, IR spectroscopy, etc., and comparative analysis was performed using
mathematical processing of research results [4.19].

The results of the conducted research of bidit are applied in the development of technological bases
and technical solutions for the innovative process of diammonium phosphate production using BGS from
unpaired extraction phosphoric acid obtained from phosphorites of the Karatau basin.
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K.T. Kanracos, I'.C. lllaiimepaenosa’,
K.K. Ixanmyanaesa!, A.A. Kaxip6aesa!, E.b. Mycipenosa®

'M.Oyes0B atbinaarsl OHTycTiK Kazakcran MemsiekeTTik yausepcureri, LbivkenT, Kazakcran;
2Silkway xansikapanblk yausepcuteri, llIsivkenT, Kazakcran

KAPATAY BACCENMHIHIH BAJTAHCTAH TbIC KEHJIEPI HET'I3IH/E DKCTPAKIMSIJIBIK
®OCPOP KBIIKBLILIHAH TASAPTBLIFAH JUAMMOHUI®OCPAT AJTY

AnHoTauus. Tay-KeH eHIIpy KEIICHIHIH TEXHOTCH/IK KaJIJbIFbIH IMalJara >KapaTy MocelleCi ©TKEH FacChIpAbIH
COHBIHAH 0acTam ©3eKTUIriH ofantnail keneni. JKanatac keH opHbl «LIeHTpabHBIN» KapbepiHACT] KAJIIABIK MOJIepi
22 MiH. ToHHara XybIK (ocdar-kpemuuid mukizatelH (OKII) xypaiinel. dnortanusnslk OalbITygaH KeiH 12 MiH.
TOHHAJaH acTaM KBIIIKBUIABl OHJEY YIIIH JJIEKTPOTEPMISUIBIK OHJEYyAe TayapiblK (GochOpHUT peTiHae NaiaraHbUIFaH.
«Kanatac» xapbepiH )KyMBIC TepeHJIiriHe AeliH xkeTinaipy kesinae keminne 18-19 mun. ronna OKII naiina 6onaasr [1].

Imki apmrsiMa Tay >KbIHBICTAPBIHBIH OanmaHcTaH Thic KeHuepi «Kexxon», «Kekcy», «Trecait», «AKcail» ChIHABI YII
apHaiibl YHIH/1 apKbUIBI YCHIHBIIIBL, KeJeMi 3,2 MIIH. TOHHaJIaH acTaM, Kypambiaaa 20% P205 Gap.

DKOHOMHUKAHBIH arpoeHEPKACINTIK CEKTOPhIHAA MHHEpall THIHAUTKBIIITAD aybUIIApYaIlbUIBIFGl JAaKbLIIAPbI-HbIH
OHIMJILIITI MEH CalachlH apTThIpYJa MaHbI3bI peIl aTKapaabl. @ocop caaachlHbIH SKCIOPTTHIK OaFBITBIH €CKEPE OTHIPHIIL,
OHBI MAaKPO3KOHOMHMKAJIaH THIC KapacThIpyFa O0JIMaiiIbl, OTKEHI OHBIH JKaFalfbl Kypeli jKoHe TYPaKChI3 OOJIBIT KaTabl.

Juammonuiipocdar (JJAD) enaipiCiHIH TEXHOJOTHSIIBIK HETi3i MEH TEXHUKAJIBIK LICHIIMIH d3ipiey OoWbIHIIA
UMHHOBAIUAJBIK 3€PTTEYJIEPAiH IPaKTUKAIBIK MaHbI3AbUIBIFSI [7], KapaTay TeHrepimMaik GpocdopurrepineH 3KCTPaKLUSIIBIK
hocdop kprukpuibiHaH (DDK) anbiHATBIH, COHIANW-AK TIKIPUOEITIK-OHEPKICINTIK KOHABIPFBI KYpyFa 0acTamkel JepeKTep
JKacaJFaH XKOHEe OHEePKICINTIK HHHOBAIMSUIBIK OHAIPICTI TEXHUKAIBIK-9KOHOMUKANIBIK Oaraiay )KYMBICE €CeNITENIreH.

bi3 yCHIHBIN OTBIPFaH TEXHOJIOTHS TEHI'€PIMHEH THIC IIHKI3aTTHl KaiiTa eHAeyTe, SKOHOMHUKAIBIK IIBIFBIHABI a3alTyFa
JKoHe KypambiHza docdop Oap eHaipineTin eHiM cypbintaMachiH 10-15%-ra, OOK xone JJAD ennipic xenemin 20-25%-
Fa JICHiH )KOFapbUIaTyFa, KOCBIMIIIA )KYMBIC OPBIHIAPBIH KYPYFa MYMKIHAIK Oepei.

VIHHOBaIWSIBIK FBUIBIMHU 3€PTTEYJICp HOTIIKECI arpOeHIIPICTIK KEIIeH aca KaXeTTi, MAaKCaTThl eHIMAepre TeXHO-
TeHIIK KaJZBIKTapAbl XUMHUSIIBIK OalbITy/1a, OHEPKICINTIK aiMaKTapAbIH SKOJOTHSIIBIK-OKOHOMUKANBIK KOPCETKIIITEPiH
sxoHe KP XaIIKBIHBIH dMT-ayKaThIH JKaKCapTy/aa KOJIAaHbLIAIbL.

Tyiiin ce3nep: Oamancran Thic Qocdopurrep, Kaparay OGacceiini, auammonuiidocdar, skcTpakuusuibik Gocdop
KBIIIKBUIBL, Oapabanabl TYHipIIiKTerin KenTiprim, GedTapanTanaslpy, Oynanras sxoHe OynanOaran DDK.

K. T. XKanracos!, I'.C. Illaiimepaenona’,
K.K. Isxanmyanaesa', A.A. Kanip6aesa!, E.B. Mycipenosa’

'"TOxm0-KazaxcTaHCKmi TOCYIapCTBEHHBIN yHHBEPCHTET UMeHH M.Aya30Ba, IlIevkenT, KazaxcTam;
*Mexnynapoaubiii Yausepcurer SILKWAY, IlsimkenT, Kaszaxcran

O MOJIYYEHUU OUUIIEHHOT'O TMAMMOHMI ®OCHATA U3 SKCTPAKIIMOHHOM
®OCPOPHOM KUCJOTHI HA OCHOBE 3ABAJIAHCOBBIX PY /] BACCEMHA KAPATAY

AnHotanus. [IpobGnema yTWIM3allMd TEXHOTEHHBIX OTXOJIOB TOPHOJOOBIBAIOIIETO0 KOMIUIEKCAa HE TepsieT CBOIO
aKTyaJIbHOCTb C KOHIIA MPOLLIOro cToneTus. KoaudecTBo 0TX0J0B TOIBKO IO Kapbepy «LleHTpabHBIN», MECTOPOXKACHUS
XKanatac cocraBiser okoino 22 MiH. ToHH ¢(ocdarHo-kpemuuero ceipbd (®KC). bonee 12 MuH. TOHH mocie
(roTanmoHHOrO O00OTAllleHHsT HWCIOJB30BAHO JUI KHUCJIOTHOW mepepabOTKM W Kak ToBapHbie (ocdoputsl mnpu
anekTpoTepMudeckoii nepepaborke. Ilpu nopaborke kapbepoB «Kanaracy» no paboueil riayOuHBl 00pa3yercss He MEeHee
18-19 maH. Tonn ®KC [1].

3abanaHcoBbIE PyIbl BHYTPEHHEW BCKPBIIIHOM MOPOIBI IPEACTABICHBI TPEMs CIICLIOTBAIAMU PYIHUKOB «KOKKOHY,
«Kokcy», «Trecaii», «Akcaity», 00beM KOTOPBIX COCTaBISIOT Oosiee 3,2 MITH. TOHH ¢ coaepxkanueM 110 20% P20s.

MuHepalipHble YAOOpEHHs B arpONpOMBIIUICHHOM CEKTOPE 3KOHOMHKH HTPAIOT KIFOYEBYIO POJb B IMOBBINICHHH
YPOKallHOCTH M KauyecTBa CEJIbCKOXO3SHCTBEHHBIX KYJbTYp. YUMTHIBAs AKCHOPTHYIO HaIpaBiIeHHOCTh (ochopHoi
OTpaciiy, ee HeJIb3s PaccMaTpPHBaTh BHE MAaKPOIKOHOMHUKH, TaK Kak ee 00CTAHOBKA OCTACTCS CJIOKHOM U HEYCTONYMBOMA.

[IpakTHyeckas 3HAYMMOCTh HHHOBALMOHHBIX HCCIEIOBAHNUH O Pa3pab0TKe TEXHOJOTHYECKUX OCHOB M TEXHHYECKUX
pemenuid npousBozacTBa auammonurdocdara(JAD)[7], nomyuaemoro u3 skcTpakunoHHOH ¢ochopHoil kucnotsl (ODK)
6anancoBbIX hochopuToB KapaTay He BEI3BIBACT COMHEHHM, TAK)KE COCTABICHBI HCXOIHbIE JaHHBIE HA CO3AaHHUE OIIBITHO-
MPOMBIIIICHHON YCTAaHOBKM M pAacCUUTaHa TEXHHKO-DKOHOMHYECKAash OLCHKAa MPOMBIILICHHOTO HHHOBAIMOHHOTO
MIPOU3BOJICTBA.

IpennaraemMasi HAMU TEXHOJIOTHS O3BOJIHUT CHU3UTh SKOHOMUYECKHE 3aTPaThl Ha MepepaboTKy 3a0aIaHCOBOTO CHIPbS
W YBEJIHYHTh ACCOPTUMEHT BBITyCKaeMbIX (Gocdopcopepxamux npoaykroB 10 10-15%; yBenmuauTs 00beM MPOM3BOACTBA
DOK u IAD o 20-25%; co3naTh JONOIHUTENBHBIE paboune MecTa.
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Pe3ynbpraThl MHHOBALMOHHBIX HAYYHBIX HCCIICIOBAHUH MPUMEHHMBI IPU XHUMHYECKOM OOOTalICHHH TEXHOTCHHBIX
OTXOZO0B Ha LEJIEBBIC MPOAYKTHI, B KOTOPBIX OCTPO HYXKIACTCA anOHpOMbIlHJ'[eHH]:Iﬁ KOMIUICKC, B YJIY4YLICHHUU 3KOJIOI0-
JKOHOMHYECKHUX MMOKa3aTesei MPOMBIIUICHHBIX PETHOHOB U OarococrosiHus Hacenenust PK.

KuroueBble ciioBa: 3abanancosbsie Gpocdoputsl, 6acceiin Kaparay, nuammonuiidocdar, sxcTpakiponsas pochopHast
KHUCJI0Ta, OapabaHHbIi TPaHYISATOP CYIINIIKA, HEHTpanu3anus, yruapestas 1 Heynapeaaas JDOK.
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