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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
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.

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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ABOUT THE PRODUCTION OF FERTILIZER MIXTURE
WITH THE USE OF TECHNOGENIC WASTE

Abstract. Coal is one of the oldest fuels, and was the main source of energy until the middle of the XX century.
Now, despite the active use of oil, gas, and uranium, the share of coal in global electricity production is about 40%
(in China — 78%, in the US — 50%, in Russia — 19%). However, coal does not burn without a trace. In the process of
its combustion, not only energy is generated, but also waste [1-2].

According to B. Tarchevsky's classification [3,4], ash dumps by origin belong to the group of garbage dumps.
By addition, ash dumps can be either loose or tightly-tiled.

The average size of ash deposits changes significantly only near the place where the pulp is released, and the
size change is small in the rest of the ash dump [2]. After the end of operation of this container, ash dumps pollute
the atmosphere, water, and soil.

The situation that has developed in the world and domestic markets for mineral fertilizers and fertilizer mixtures
makes a number of technological and technical requirements for obtaining high-quality products of the agro-
industrial complex, is relevant, which formed the basis for the development and creation of an environmentally safe
mixtures.

The technology will allow you to:

- to obtain a new nomenclature of fertilizer mixture containing magnesium and other micronutrients, as well as
to develop a technological scheme for obtaining fertilizer mixture containing magnesium and other micronutrients;

The results of innovative research will be used in the agricultural sector of the economy and in farms of the
Republic of Kazakhstan.

Keywords: fertilizer mixture, prolonged action, mineral fertilizers, ash and slag waste thermal, plants, screening
of dolomite ores, trace elements.

Introduction. A prerequisite for the development is the creation of a new range of mineral fertilizers
and fertilizer mixture obtained from phosphates, ash and slag waste generated during the processing of
brown coal and trace elements based on substandard screenings of dolomite ores [5].

There is a known method for producing fertilizer mixture [8] containing nitrogen, phosphorus and
potassium in the form of different components (nitrogen in the form of ammonium nitrate, ammonium
sulfate, urea, ammonium phosphates, phosphorus in the form of superphosphates, phosphorous flour;
potassium in the form of chloride and sulfate), in which the initial components are mixed in dry form in
specified proportions to obtain the necessary fertilizer composition. The disadvantages of this method are
dusting and segregation of the resulting mixture.

In the method for obtaining phosphorous fertilizers [3-4], with a high content of P,Os assimilated by
plants from non-enriched phosphate raw materials, the stages of separate grinding of the phosphorus-
containing raw materials and the mineral additive with their mixing are used.

The method improves the quality of phosphorus-containing mineral fertilizer by increasing the lemon-
soluble form of P,Os to 61-78 %.
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The disadvantages of the method include separate mechanochemical activation of phosphorus-
containing raw materials and mineral additives, which complicates the technological process. In the
method for obtaining organomineral humic fertilizers [4], the humate-containing substance (peat, sapropel,
brown coal) is treated with a chemical reagent, potassium nitrophosphate, and a nitrogen-containing
fertilizer, in the form of urea, is introduced into the resulting mixture. The advantage of this method is the
ability to carry out humification processes in a single container.

Therefore, an innovative technology for obtaining a fertilizer mixture from ash and slag waste is the
most promising and environmentally and economically feasible. There are a number of ways to obtain a
complex organomineral fertilizer containing phosphates, humic acids and moisture-retaining other
nutrients based on boron, zinc, copper, sulfur, etc. [12]

The practical significance of ash and slag waste in agriculture, as an environmentally friendly and
cost-effective fertilizer or soil amendments, can be established after field experiments for each type of
soil, in order to confirm its quality and safety of fertilizer mixture.

The idea is to improve the quality and quantity of agricultural products through the use of innovative
technology for obtaining magnesium-containing additives and trace elements.

This is achieved by complex and joint processing of ash and slag waste from a thermal power plant
(TPP) and substandard screenings formed during the extraction and preparation and technological
processing of dolomite ore.

Materials and Methods. The current situation on the world and domestic markets for mineral
fertilizers and fertilizer mixture impose a number of technological and technical requirements in order to
obtain high-quality products of the agro-industrial complex, which is also relevant. This formed the basis
of an innovative project to develop and create an environmentally safe fertilizer mixture [12-15].

It is known that experimental research with the associative instrumental method is objective and
allows us to develop scientifically-based physical, chemical and technological solutions for obtaining
various nomenclatures of fertilizers and fertilizer mixtures.

Based on the chosen method, it is possible to develop reliable and technological regulations, identify
the optimal parameters of technological processes, technological schemes of various productions, initial
data for the design of installations, technical and economic assessments of industrial enterprises for the
intended goals and objectives of research. The selected method will allow you to develop time and
production schedules, with the justification of optimum parameters of technological process, main
equipment and machines to implement their goals and objectives of the study, baseline data for pilot and
industrial plant, technical and design documentation, techno-economic assessment of industrial
production.

The ash and slag waste contain a significant part of the elements of the periodic table of D. I.
Mendeleev: oxides of silicon, aluminum, iron, rare earth metals and is used for extracting useful metals
[15-16].

To create a new range of mineral fertilizers-fertilizer mixture obtained from phosphates, ash and slag
waste, we took samples of unbalanced phosphorite and dolomite from the «Aksay» deposit for research.
figures 2,4,6 shows the result of a study of a sample of phosphate raw materials and dolomite from the
«Aksay» deposit.

fam o o

Figure 1 - A large and crushed sample of unbalanced phosphorite taken from «Aksay» field
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Figure 2 - The element composition and electronic image of the software are shown the results
of electron microscopic examination of a sample of unbalanced phosphorite taken from the «Aksay» deposit

Figure 3 - A large and crushed dolomite sample taken from the «Aksay» field.
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Figure 4. The element composition and electronic image of the software are shown the results
of electron microscopic examination of a sample of dolomites taken from the «Aksay» deposit
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Results and discussion. The method chosen by us, with its individual process, will allow us to obtain
better quality agricultural products and reduce the harmful impact on the health and well-being of the
population of our state and on a global scale of man-made ash and slag waste and sifting of dolomite fines.

Table 1. shows the content of microelement Mg (%) in phosphate raw materials and dolomite of the
«Aksay» deposit.

Table -1: content of microelement Mg (%) in phosphate raw materials and dolomite of the «Aksay» deposit.

Type of phosphate material Content Mg %
Weight % Atomic %
Phosphate raw materials of the «Aksay» deposit 2.3 1.73
Dolomite deposits «Aksay» 10.77 8.03

From the samples used for the study of phosphate raw materials and dolomite of the «Aksay» deposit
for Mg content, the best result was shown by the dolomite of the «Aksay» deposit, containing Mg-10.77%.

Today, a method for obtaining complex-mixed mineral fertilizer [17], by high-temperature treatment
of a charge containing phosphate raw materials, vermiculite and waste from the coal mining industry.

The phosphorous fines are pre-ground to a class less than 0.1 mm, and vermiculite and waste from the
coal mining industry to a class 0-1 mm, the resulting charge is moistened to a humidity of 6-8% by
weight. water, subjected to high-temperature treatment at 750-9000°C in a rotating drum furnace, cooled
to a temperature of 25-40°C and mixed with 8-12% granulated ammonium nitrate.

The process is carried out with the following content of charge components, wt.%: phosphate raw
materials-60-72, coal mining waste-8-15, vermiculite-7-16, ammonium nitrate-8-12.

The disadvantage of this method is the high temperature of the process (850-1000°C) and the lack of
nitrogen in the product, which increases the quality of mineral fertilizer.

Therefore, an innovative technology for obtaining a fertilizer mixture from ash and slag waste is the
most promising and environmentally and economically feasible.

Conclusion. Based on the conducted research, the innovative technology of obtaining a multi-
component mineral fertilizer with its wide application in the agro-industrial complex, improving the
agrochemical properties of the soil and the cost-effective process of producing mineral fertilizers is of
applied significance.

The introduction of the results of innovative research into production will allow to obtain an
environmentally safe mix for the agro-industrial sector of the economy of the southern and South-Western
regions and the Republic of Kazakhstan as a whole. This will ensure, on the one hand, to increase the
efficiency of the use of fertilizers within Kazakhstan, and on the other — to Orient producers to supply
fertilizers for export.

The resulting social and economic effect can be attributed to improving the welfare of the country's
population through the use of environmentally friendly agricultural products, obtaining a competitive new
range of fertilizer mixture containing magnesium and trace elements.
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TEXHOTEH/I KAJIIBIKTAP/IbI KOJIJAHY HETI3IH/IE
KOCTIA TBIHAMTKBIII AJTY OHIIPICI

AnHoTtanusi. Kemip — OTBIHHBIH KOHE TYPiHiH 0ipi, XX FachIpAblH OpTachiHA ICHIH OJ1 SHEPTUSHBIH HETi3r1 Ko31
Oonbin kengi. Kasip myHaid, ra3, ypan OeliceHl maiijalaHbUTyblHA KapaMacTaH, dJIEMIK 3JIeKTP dHEPTUSIChIHIAFbI
kemipaiy yieci mamamen 40% xypaiinsl (Keitaiina 78%, AKIL-ta 50%, Peceiine 19%). Anaiina xemip KauabIK
birapaibl. OHBIH XKaHy YIepiCiHe SHEPrHsIMeH Koca, KaJIbIKTap Ja naiina 6oxaznst [1-2].

B.TapueBckuii kinaccuukanusicbiHa coiikec [3,4], maiima OoJiFaH KYJI-IIUIAKTApbl KOKBIC TOOBIHA JKATaJbl.
KochiMiirara calikec, KyJI-IUTaKTapbl 60C HEMECE ThIFBI3 TAKTANIIIA OOIYbl MYMKIH.
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Kemipai jxary Ke3iHAe MHHEpalibl KOMIIOHEHTTEp KyJI MEH IUIAKKa eTell, ojap KyJ YHIHIinepiHae
SHEPreTUKANIBIK OHAIPICTIH KaIABIKTaphl peTiHAe >kuHajdanbl. Kaszipri yakeiTTa >KMHAKTallFaH KyJ YHIHALIEPIHIH
Maccachl YiKeH. EdiMi3[iH KeMip KbUly 3JIEKTp CTaHIMSUIAPbIHBIH Kyl YHiHzxutepinae 20 Mipa. T actaM KyJ MeH
IIJIaK XKHHAIABL, aJl KYJI YHIHIUIepl OpHaIacKaH )Kep/IiH KaIlbl ayAaHbl OHJIAFaH MBIH FeKTapIbl KYpazbl.

KyJ-nuiakTapblHBIH OpTama MeJiepi TeK IeUToNo3a OHAIPUIETIH Keplae FaHa aiTtapiblKTall e3repeai, ai
KaJFaH KyJ yHiHginaepinge memmepi a3 6onaasl [2]. Ockl pesepByapabl NaianaHyJaH INbIFapFaHHAH KEHIH Kyl
yHiHAiIepi atMocdepaHsl, CyIbl, TONBIPAKTHI JIACTAMIBI.

Kyn-twrak kanaeikrapsie (KIIK) kaTThl, TeXHOTCHAIK KaNIBIKTAPABI HKOK MICENECIH IIENIe OTBIPHII, TO3FaH
TOTBIPAK YIIiH KOPEKTIK 3aTTapra olleyeTTi KOcma peTiHAe MaimalaHbuTybl MYMKiH. bBi3miH oiemmbma, X320
KYJiHIH KypambIHIa Oipereil TeXHOJOTHSUIBIK KacHeTTepi O0ap, olapAbsl THIHAWTKBII pEeTiHIAS THIMAI MaimamaHyFra
KypaMBbIHJa Ke3JeCeTiH KOMIOHEHTTEep MYMKiHAIK Oepeni, conpiMer Kartap KIIIK-nma eciMmikTepaiH KaJdbIOTH ©Cyi
MEH JaMybIHa KOKETTi dJIeMEHTTep Oap.

OJeMIiK JKOHE IIIKI HapblKTa KaJbIITACKAH MHHEPanIbl THIHANTKBIUTAP MEH THIHANTKBI KOCIAara
arpoOeHEPKACIN KEIICHIHIH camajbl OHIMICPIH aly MaKcaThlHAa OipKaTrap TEXHOJOTHSUIBIK JKOHE TEXHHKAJIBIK
TaJanTap Koibuiaasl, Oy COHIai-aK ©3eKTi OOJIBII caHaa/(bl, OYJ SKOJIOTHSIIBIK Kayilci3 THIHAUTKBII KOCHAChIH
93ipIIey XKOHE KYPY KOHIHJIET1 JKYMBICTBIH HETi31HE aJIbIHIbI.

TexXHOIOTHsSI MYMKIHIIT1:

- SHEPro OPTAJIBIKTHIH JIOJOMMTTI KeH/I dKCILTyaTalysiay yaepicinae naiina oonran KO0 kyn-nurak Typinaeri
TEXHOTeH1 KaJBIKTAPbIH HHHOBALMSIBIK TEXHOJIOTHS apKbUIbI )KaHA THIHAMTKBIII KOCIIA ay YIIiH MaiaanaHy;

- THIHAWTKBII KOCIMAHBIH JaHa TypiH amy eHpipiciHme JKOO-ThIH KyJ-IIIaK KalaablkTapel MeH Kaparay
OacceltHiHIH JOJIOMUTIH KOJIAaHY apKbUIbl OHAIPIC ayMaFrbIHAAFBI IKOJOTHSIIBIK KAyiNTi a3aiTy;

- SKOJIOTHSUIBIK Kayillci3 THIHAMTKBIII KOCIIACHIH, KyYpaMbIHIa MarHUH xaHe 6acka Ja MHKPOTBIHAWTKBILI aTyaa
OHTAMJIBI TApaMeTPiH aHBIKTAY.

VIHHOBAIMANIBIK FBUIBIMU 3€pTTEYACH ajblHFaH HOTkenep Kasakctan PecryOnmkachlHBIH SKOHOMHMKAHBIH
arpapIblK CEKTOPBIHAA XKoHe (hepMepIliK MapyallbUIbFbIHIA Hali1alaHblIa kL.

Tyiiin ce3mep: THIHANUTKBII KOCHACHI, Y3aKKa CO3BUIFAH oCEP, MHHEPAJAbl THIHAWTKBIIITAP, XKBUTY DJIEKTP
OPTAaJIBIKJIAPBIHBIH KYJII MEH IUIAK KAIABIKTAPHI, JOJIOMUT KEHIHIH KeCiHAIIepl, MUKPORJIEMEHTTED.

K.T. XKanracos!, A.M. Kosxaxmeropa', JK.K. xxanmy;anaesa’,
P.A. Capkynakoga?, ®.5. Anmenona?

1Oxn0-Kaszaxcranckuii ['ocymapcTBeHHbI YHUBEpcUTeT HMeHH M.Ays30Ba, llIsMkenT, Kazakcran;
2Komnemx FOxuo-Kazaxcranckuii ['ocyapcTBeHHbINH Y HEBEpCcHTET MMEHH M. Ayas308Ba, IlIsvkenT, KasakcTam;

O IMPOU3BOACTBE TYKOCMECH C IPUMEHEHHUEM TEXHOI'EHHBIX OTXO/10B

AHHOTanusi. YTOIb — OMH U3 JPEBHEHINUX BHUIOB TOIUIMBA, KOTOPBIH BILIOTH IO cepeauHbl XX Beka ObuI
OCHOBHBIM UCTOYHHMKOM 3Hepruu. Celiuac, HECMOTPSI Ha aKTUBHOE MCIIOJIb30BaHue He(TH, ra3a, ypaHa, 10Jsl Yrisl B
MHPOBOM TIPOM3BOJICTBE IIEKTPOIHEPruu cocrasisier okono 40% (B Kurae — 78%, B CIHA — 50%, B Poccun —
19%). OnHako yroibs He cropaet OecciieHo. B mporecce ero cxuranusi oOpasyeTcs HE TOJNBKO DHEPTUs, HO U
oTxoasl [1-2].

ITo xmaccudpukanmu B. TapueBckoro [3,4], 30100TBaNBl O MPOMCXOXKIECHUIO OTHOCSATCS K TPYIIIE MYCOPHBIX
oTBaNOB. 110 CII0XKEHMIO 30J100TBAJIBI MOTYT OBITh KaK PBIXJIbIE, TAK U IUIOTHO-TUIMTYATHIC.

IIpn cxxurannm yrieii MUHEpalIbHBIE KOMIIOHEHTHI MEPEXOIsT B 30JIy W IUIAK, KOTOPBIE CKIAJUPYIOTCS Kak
OTXO/IbI PHEPIETUUECKOT0 TPOM3BOACTBA B 30J00TBaIAX.

HakorneHHass K HacTosIieMy BPEMEHHM Macca 30JI00TBaJOB oOrpoMHa. Ha 30/m00TBanmax yroiabHbBIX
TETJIORJICKTPOCTAHIIMKA CTpaHbl OBUIO CKIaaupoBaHo Oosiee 20 Mup T 3076l M IIJIaKa, a 00mas MiIomangb 3eMeb,
3aHATHIX 30JI00TBAJIAMH, COCTABIISIa MHOTHE JIECSITKU THICSY I'€KTapOB.

Cpe}IHI/lﬁ Ppa3MEp 30JIbHBIX OTJIOKEHUN U3MEHSIETCS CYIECTBEHHO TOJIBKO B6J'II/I3I/I MECTa BbIITYCKa ITYJIbIIbI, 4 Ha
OCTaJbHOM YacTH 30JI00TBajla M3MEHEeHHe pa3MepoB HeBenuko [2]. Ilocne mpexparieHus SKCIUTyaTalMd JaHHOMN
€MKOCTH 30JI00TBAJIBI 3arps3HAIOT aTMocdepy, BOLy, TOYBY.

31O MOXeT HCIIONB30BaThCd B KAuecTBE IOTEHIMAIGHON J00aBKM K NHUTATEIbHBIM BELIECTBAM IS
JIerpaipOBaHHBIX MIOYB, TEM CaMBIM pelIasi IPOOJIeMy yIalleHNs! TBEP/bIX, TEXHOT€HHBIX OTXO/IOB.

[To Hamemy mueHmio, 301ma TOLl comepKUT KOMITOHEHTHI, O0JIaAIOIINE YHUKAIBHBIMH TEXHOJIOTHYECKHMHU
CBOHCTBaMH, TO3BOJSIOMMMH 3()h(HEKTHBHO HCIIOIB30BATh UX B KaueCcTBE yNOOPEHHH, TaK KaK 3JIEMEHTHI, KOTOpbIE
HEOO0XOAUMBIE 11 HOPMAIBHOTO POCTa U pa3BUTHS pacTeHui oOHapysxeHo B 31LIO.

CroxuBIIeecs HA MUPOBOM M BHYTPEHHEM PBIHKAX K MUHEPAIBHBIM YHOOPEHUSAM M TYKOCMECSIM IOJIOKEHHE
HPEABSIBIACT DSl TEXHOJOTMYECKMX M TEXHHUYECKHX TPEOOBAaHMN Ml IMOIY4EHHs KadeCTBEHHOH NPORYKIHMN
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arpoNpPOMBIIIJICHHOTO KOMIUIEKCA SIBJISIETCSl aKTyalbHOM, 4YTO JIETJIO B OCHOBY IO pa3paboTKe M CO3JaHHUIO
9KOJIOTUYECKH O€30I1aCHON TYKOCMECH.

TexHonorust o3BOJIUT:

- HCIOJIb30BAaTh TEXHOI'€HHbIE OTXO0AbI TOLl B BWje 30J0ILIAKOBOrO Marepuana, oOpasyrolero B Ipolecce
9KCIIyaTallid SHEPro MPEAIPHUSITHS MO MepepaboTKe MOJOMUTOBBIX Py MPH MOJyYCHHUH WHHOBAIHOHHOW HOBOM
HOMEHKJIATYPBI TYKOCMECH;

- TIOJIy4UTh HOBYIO HOMEHKJIATypy TYKOCMECH, COAEpiKalled MarHuid W Jpyrue MUKpOYZAOOpEHHs, a Takke
pa3paboTaTh TEXHOJIOTHYECKYIO CXEMY HOJIyYeHHS! TYKOCMECH, COZEpJKalled B CBOEM COCTAaBE MarHUi M JpyrHe
MHUKPOYIOOpEHHUS;

Pe3ynbTaThl HHHOBAaIIMOHHBIX HAYYHBIX UCCIEAOBaHUI OyAyT UCIIOIB30BAHbI B arpApHOM CEKTOPE SKOHOMHUKH U
B (hepmepckux xo3siicTBax PecryOnmku Kazaxcran.

KaroueBble cjl0Ba: TyKOCMECh, NPOJIOHTMPOBAHHOE JEHCTBHE, MHHEPAIbHBIC yJOOPEHUS, 30JOILIAKOBBHIE
OTXOJbI MenoGou INeKMPOCMAHYUU, OTCEBBI IOTOMHUTOBBIX PYA, MUKPOIJIEMEHTBHI.
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