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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 ofthe resulting mixture.

In the method for obtaining phosphorous fertilizers [3-4], with a high content of P2Os 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 P20Os 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.

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 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 23 173
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 ofthe «Aksay» deposit, containing Mg-10.77%.

Today, a method for obtaining complex-mixed mineral fertilizer [17], by high-temperature treatment
ofa 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 750-90000C in a rotating drum furnace, cooled
to a temperature of 25-400C 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 (850-10000C) 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 ofthe economy ofthe 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.

K.T. XXaHTacoBl, A.M. "oxaxmeToBal,
XK.K. OxxaHmynpaesal P.A. Capkynakosa2, ®.6. AnmeHoBa2

IM.3yes308B aTbiHAarbl OHTYCNK KaszaxcTaH MeMneKeTnK yHusepcuteT” LLbIMKeHT, Ka3akcTaH;
2V1.3ye30B atbiHgarbl OHTYCTik KazakcTaH meMnekeTnk konnemk!, LLbiMKeHT, KasakcTaH

TEXHOIMEHA1 UANALWTAPAbLI LONAAHY HEM131HAE
uocna TbwanhmTyblll any eH W 0

AHHOTaAUMA. *M!p - OTbIHHLIH MHe TYpiHiH 6!p!, XX racbipfblH OpTacbiHa AeLUH 01 3HePrUsHbIH Hen3n aas!
6onbin kenar Kaslp m” Haid, ras, ypaH 6enceHa! nalifanaHblnyblHa KapamacTaH, 31eMIXK 3/1eKTP 3HEPruacbiHAArb
agm!paw, Yneci wamameH 40% k¥paingel (Koitainga 78%, AKLU-Ta 50%, Peceiige 19%). Anaiiga agm!p Kangbik
Wwhirapagbl. OHbIH XaHy Y/epiciHae sHeprusiMeH Koca, KaJiablKTap Aa naiga 6onagpl [1-2].

B.TapueBckuii KnaccugmkauusacelHa caiikec [3,4], naiiga 60nTaH "n-lWnakTapbl KOKbIC TOObIHA XaTagbl.
KocbimLuiara caiikec, Mi-unaktapbl 60C HeMeCe Thirbi3 TakTaiiLa 601ybl JMyMLLH.

61



News ofthe Academy ofsciences ofthe Republic o fKazakhstan

Kemipgi >xary kesiHge MuHepanabl KOMMOHeHTTEp KYN MeH Lufakka eTefi, onap Kyn YiliHginepiHge
SHEpPreTUKaNbIK EHAIPICTIH KangblKTapbl peTiHAe >XuHanmagbl. Kaipn yakbiTTa >XuHakTanrad KYN YRiHginepiHiH
maccachbl YikeH. EniMi3giH Kemip Xblny 3MeKTp CTaHumanapbiHbiH Kyn YiiHginepiHge 20 Mapa. T acTam Ky/n MeH
LUTaK XXMHaNAb!, an Kyn YWRiHAINepi OpHanackaH XXepAiH Xannbl ayfaHbl OH4araH MblH FeKTapabl Kypagb!.

KY n-lunakTapblHbIH OpTalla Mefwepi TeK LeNn03a eHAIpiNeTiH Xepae raHa anTapnbikTali esrepefi, an
Kanrad KYn Y#iHginepiHge menwepi a3 6onagbl [2]. Ocbl pesepByapAbl NainfjanaHygaH LubirapraHHaH KeiiH KYn
YiiHginepi aTmocepaHbl, Cyabl, TOMbIPaKTbl NacTaingpl.

An-wnak KangblktapbiH (KLWK) kaTTbl, TEXHOTEHAIK KaibIKTapAbl XKOK M3CeNeCiH Luelle OTbIpbIM, TO3raH
Tonblpak YLUIH KOPeKTIK 3aTTapra a/ieyeT/l Kocna peTiHAe naiganaHbiiybl MYMKIH. Bi3giH ofbiMbidwa, YXX30
KYNiHiH KypamblHaa Gipereii TEXHOMOMMANbIK KacueTrepi 6ap, onapdbl ThLUAATKbIW peTiHAe TWiMAi nainganaHyra
KypamblHAa Ke3feceTl KOMMOHeHTTep MyMLWHMK 6epedi, coHbiMeH kaTap KLUK-ga eciMmaikTepiiH KanbinTbl ecyi
MeH [iaMyblHa KaXXeTn 3/1eMeHTTep 6ap.

dnemall dk3He iWKi HApbIKTA KanbiNTackaH MuHepanibl ThLWAATKbILTAP MeH ThIHAWTKbIW Kochara
arpoeHepkacin KelweHiHiH cananbl eHiMAepiH any MakcaTbiHAa 6ipkaTtap TEeXHOMOTUANbIK X3HE TEXHUKaSbIK
TananTap Koiibinagpl, 6yn coHpai-ak e3ekTi 60nbIN caHanagbl, 6y 3KOMOrMAMbIK Kayinci3 TbIHAMTKbIW KOCMACbIH
33ipney X3sHe Kypy XeHiHAEr i XXYMbICTbIH Heri3iHe anblHAbI.

TexHONorma MyMLLHALL:

- 3HEpro opTaNbIKTbIH AONOMUTII KeHAi aKkcnnyaTaumanay YaepiciHge nainga 6ontaH XX30 Kyn-wwunak TYpiHgeri
TEXHOTeHAI Ka/bIKTapblH MHHOBALMAbBIK TEXHOMOIMA apKbl/bl XKaHa ThIHaTKbIL Kocna any YLUiH naiganaHy;

- TbIHATKbIW KOCMaHbIH >aHa TYPIH any eHgipiciHge YX3O-TbiH KY/-Wiak KangblKTapbl MeH Kapatay
6acceiHiHiH JONMOMUTIH KON4aHY apKblibl eHAIPIC ayMaTbIHAATbI SKOMOTMANBIK KayinTi asanTy;

- 9KONOMUAMbIK Kayllia3 ThIHAWTKbIL KOCNachblH, KypaMblHAA MarHuii sHe 6acka fa MUKPOTbLLARTKbIW anyaa
OHTaiA/Ibl MapaMeTpiH aHbIKTay.

VIHHOBaLMAMbIK TbibIMU 3epTTeyfeH alblHraH HaTukenep KasaxctaH Pecny6/mKacbiHbIH 3KOHOMUKaHbIH
arpap/iblK CEKTOPbIHAA X3He (pepMepLL, LapyaLlbifbirbiHAa naiganaHblnagsl.

TYVIiH cesnep: ThIHAMTKbILLI KOCMAaChl, Y3aKKa CO3bIAraH 3cep, MMHepanabl ThLIANTKbILITap, XbiTy 37eKTp
opTanbLNapbIHbLL KYJTi MEH LNaK KangblKTapbl, 4OSOMUT KEHLULL, KeCiHAiNepi, MAKPO3NeMeHTTep.

K.T. >)KaHTacosl, A.M. KoxaxmeTtosal XX.K. Dxanmyngaesal,
P.A. CapkynakoBa2 ®.b. AnveHoBa2

THOxHo-KazaxcTaHcKuin TocyapCTBEHHBIA YHUBEpCUTeT nMeHn M.Aya30Ba, LLIbIMKeHT, KasakcTaH;
Konnepx KOxHo-KasaxcTaHCKuMii TocyaapCTBEHHbIN YHMBEPCMTET MMeHU M.Ay330Ba, LLIbIMKeHT, KasakcTaH;

O NMPON3BOACTBE TYKOCMECU C MPUMEHEHMNEM TEXHOIEHHbBIX OTXO/40B

AHHOTaUuA. YToMb - OAWH U3 [ApPeBHelLUNX BUAOB TONAMBA, KOTOPbIA BM/IOTL 40 cepefuHbl XX Beka Obin
OCHOBHbIM UCTOYHUKOM 3Heprum. Ceiduac, HECMOTPSA Ha aKTMBHOE WUCMOMb30BaHVe HediTy, rasa, ypaHa, 4ons yris B
MW1POBOM MPOU3BOACTBE 3MIEKTPO3HEPTUM COCTaBnseT okono 40% (B Kutae - 78%, B CLLA - 50%, B Poccum -
19%). OpHako yronb He cropaet 6GeccrnefHo. B npouecce ero CxuraHus 06pasyetcsi He TOMbKO 3HEeprus, Ho 1
oTxonb! [1-2].

Mo knaccudmkaumm B. TapueBckoro [3,4], 30100TBasbI MO MPOUCXOXAEHUIO OTHOCATCA K PYnne MyCOPHbIX
OTBa/10B. [0 CNOXEHWMIO 30/100TBaSTbI MOTYT ObITb KaK PbiIX/ible, TaK 1 NIOTHO-M/IMTYATBIE.

Mpn oKUraHWM yrneid MUHepanbHble KOMMOHEHTbI MEPeXoisaT B 307y U LUNaK, KOTOpble CKIaAMpYrOTCA Kak
OTXOfibl 3HEPreTUYECKOT0 MPON3BO/CTBA B 30/100TBaNAX.

HakonfieHHaa K HacTosLleMY BpeMeHM Macca 30/100TB/1I0B OrpoOMHA. Ha 30n00TBanax YrosbHbIX
TEMNN03NeKTPOCTaHLMIA CTpaHbl ObIN0 CknaaupoBaHo 6onee 20 MApA T 301bl U LWNaka, a obLas niowaab 3emenb,
3aHATLIX 30/100TBA/1AMW, COCTaB/A/1a MHOTME IECATKM ThICAY EKTapOoB.

CpegHuii pa3mep 30/1bHbIX OT/IOKEHUI N3MEHSETCS CYLLECTBEHHO TOMbKO B6AM3M MecTa BbiMyCKa My/bMbl, a Ha
OCTa/IbHOIM 4acTW 30/100TBaNa W3MEHEHWe pa3MepoB HeBenvko [2]. Mocne nmpekpalleHws akcrayatauum [aHHOMN
€MKOCTW 30/100TBa/Tbl 3arPA3HAIT aTMOCHEPY, BOLY, MOYBY.

3O MOXeT wWCronb30BaTbCH B KauyecTBe MOTeHUManbHOW f[06aBKU K MUTaTelbHbIM BeLecTBaM  Ans
[erpagmpoBaHHbIX NOYB, TEM CaMblM peLLas NpobnemMy yaaneHus TBepAblX, TEXHOrEHHbIX 0TX040B.

Mo Hawemy MHeHWO, 30na TOLL cogepXWT KOMMOHEHTLI, 06/1ajatoline YHUKaIbHbIMUA TEXHOIOrMYECKUMU
CBOICTBaMM, MO3BONAIOLLMMM IPPEKTMBHO MCNOMb30BATb UX B KAYeCTBe YA0OPEHWIA, TaK KaK 3/1eMeHTbI, KOTOpble
HeobXo4MMble 4711 HOPMaSIbHOrO POCTa M Pa3BMTMS pacTeHWn 06Hapy»xeHo B 3LLIO.

CroxmBLLEeCs Ha MUPOBOM U BHYTPEHHEM PbIHKaX K MUHEpPanbHbIM YA0BPEHUAM U TYKOCMECAM MON0XKEHNE
NpesbsaBNseT PAfL TEXHONOTMYECKMX W TEXHUYECKMX TpeboBaHWiA [N MOMYYEHUS KAYeCTBEHHOW MpPOAyKUuM
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arporpoMbILLNEHHOr0 KOMM/EKCA ABMSETCA aKTya/bHOW, 4YTO /Eerno B OCHOBY MO pa3paboTke M CO3LaHWIO
3KOMOrnyeckn 6e30nacHol TyKOCMeCH.

TexHonorus no3BouT:

- MCMONb30BaTb TEXHOTEeHHble 0TxX0Abl T3L, B BUAe 30/0LUMAKOBOIO MaTepuana, 06pasytollero B npouecce
3KCMyaTaumy 3Hepro MpeanpusaTUS Mo nepepaboTke AONOMWUTOBLIX Py MPW MOMYYEHWM WHHOBALMOHHOW HOBOM
HOMEHK/TaTypbl TYKOCMECH;

- MONYYUTb HOBYIO HOMEHK/IATYPY TYKOCMECW, COAepXKalleli MarHuidA v gpyrve MUKpOyZoOpeHus, a Takoke
pa3paboTaTb TEXHOMOrMYECKYIO CXeMy MOMYYeHUs TYKOCMECW, COAepKallieil B CBOEM COCTaBe MarHwin u gpyrue
MUKPOYZLO0BpEHUS;

PesynbTaTbl MHHOBALMOHHBIX HAY4YHbIX UCCNEL0BaHWIA ByAyT NCMOMb30BaHbI B arpapHOM CEKTOPE 3KOHOMUKU 1
B (hepmepcKmx xo3aiicTBax Pecny6imku KasaxcTaH.

KntoueBble cnoBa: TyKOCMeCb, MPOSIOHIMPOBAHHOE [AEICTBME, MUHEpaibHble YA0OPEHWs, 30/10LLUIaKOBbIE
0TXO0fb! TEMN0BOI 3NEKTPOCTAHLNN, OTCEBbI AOIOMUTOBBIX PYA, MUKPO3EMEHTBI.
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