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TECHNOLOGICAL REGULATIONS OF CONDITIONS IN PRODUCTION
OF FERTILIZER MIXTURES “ZHAMB-70”

Abstract. A study of the chemical composition of industrial wastes of various industries was conducted,
which can be used instead of natural raw materials for the production of mineral fertilizers. In addition,
the use of these wastes through the production of fertilizers, firstly, solves the problem of waste collection
and disposal, secondly, reduces the environmental burden in industrial areas and, thirdly, reduces the use of
natural resources.

Reducing the amount of waste and recycled materials, reducing the area of industrial waste storage
in industrial zones, improving the quality of raw materials and resources through rational and integrated
use and introduction of new industrial and innovative technologies are key areas in the economy to solve
environmental problems of the regions.

The aim of this work dealt with the issues of reducing environmental burden with the use of industrial
wastes as dust cyclone, phosphate fines, internal overburden, dust precipitator of sintering and dust precipitator
furnace shop, including neutralization and disposal of harmful solid waste, create environmentally friendly,
low - and non-waste technologies are highly relevant. This, in turn, leads to an increase in the use of advanced
structural materials, the replacement of expensive materials with cheaper ones, based on the waste of various
industries, rational and integrated use of natural and fuel and energy resources, significant involvement in the
economic turnover of secondary resources and associated products.

Key words: mineral fertilizers, industrial wastes, cyclone dust, phosphorite particles, internal
overburden rocks.

Introduction. Traditionally, simple, compound and complex fertilizers are obtained by decomposition
of natural raw materials with strong acids such as sulfuric, hydrochloric and nitric acids, followed by
neutralization and the introduction of various additives at different stages of the technological process.

In the Republic of Kazakhstan, there is a lack of measures to establish safety measures and systems
at industrial enterprises producing fertilizer mixtures and other fertilizers to neutralize the environmental
damage caused by the processing of raw materials in various industries.

In order to prevent environmental problems in the southern regions of the Republic of Kazakhstan and, in
general, to increase the supply of mineral fertilizer mixtures and fertilizers for the cultivation and protection
of cereals and other agricultural crops for the processing of small wastes generated in the processing of raw
materials across the country, and in the structure of medium-sized businesses, it is necessary to develop a
system of central management of safety of production facilities and measures that will allow to set goals and
objectives.

Based on the mentioned above, we conducted our research on the introduction into the production
cyclel,2,3 of complex-mixed multicomponent fertilizers using internal overburden rocks (IOR), obtained
during the mining not only in brown coal deposit of the former Lengir settlement but also Karaganda and
Ekibastuz coal deposits, except cyclones and electrostatic precipitators after agglomeration of fine particles
of natural phosphorite in the phosphorus industry [1-3].

To increase the environmental safety of not only fertilizers, but also products of various crops, it is
recommended to include in the compound fertilizer glauconite, which has the ability to absorb 66 to 99%
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or more of aqueous solutions of heavy metals and radionuclides. This allows not only to increase iron, zinc,
sulfur, magnesium, calcium and other nutrients, but also to obtain multicomponent fertilizers containing other
trace elements that fertilize saline soil resources [4,5].

Methods. We propose to build a small workshop that will not harm the environment and residents of the
region and other industrial organizations in the processing of environmentally friendly fertilizer mixturess
for arable lands on the basis of simple mixing of various natural raw materials contained microelements and
man-made wastes with moisture-keeping and absorbing substances and mechanically activated phosphorites.

The study was conducted in two directions:

- Improving the technology of obtaining mechanically and chemically activated compound fertilizers
using natural raw materials consisting of macro and micronutrients [6-9];

- There are technologies for obtaining multicomponent complex-mixed fertilizers from the wastes of
various enterprises by the acid-free method without the use of the extraction process of natural phosphorus-
containing raw materials. One of the most pressing goals is the development of modern technological and
technical bases for the production of environmentally friendly compound fertilizers that provide normal vital
activity and working conditions in small shops on these technologies.

In this regard, we have studied the possibility of using glauconite with a number of specific properties in
the production of compound fertilizers.

Studies on the electron microscope JSM 6390 LV of the Japanese company JOES and analysis of the
literature on the chemical composition and physical properties of various minerals show that in vermiculite
and glauconite, which is an aluminosilicate substance, have calcium, magnesium, iron, potassium, phosphorus,
sulfur contains other trace elements in addition to internal overburden rocks. The presence of glauconite in
compound fertilizers allows reducing the influx of radionuclides and heavy metals in the root system and
stems of vegetable and soybean crops, used in everyday life of the population, as well as in the feed of cattle
and sheep [10-11].

Table 1- Elemental composition of glauconite in different rocks

No Contained components Samples of glauconite in different rocks

) (in%) No.1 No. 2 No. 3 No. 4 No. 5
1 0O 55,10 54,85 49,06 55,37 55,12
2 Na 0,19 0,20 0,14 0,21 0,13
3 Mg 0,60 0,77 0,56 0,80 0,77
4 Al 12,40 11,30 8,88 11,53 11,41
5 Si 26,43 27,96 23,22 27,31 26,45
6 K 2,60 2,15 1,18 2,24 3,02
7 Ca 0,29 0,24 0,29 0,27 0,08
8 Ti 0,91 0,67 0,54 0,65 0,75
9 Fe 1,48 1,86 15,89 1,63 2,28
10 Mn - - 0,23 - -

Products generated as waste at the Zhana Zhambyl Phosphorus Plant are highly digestible phosphorus,
despite the fact that due to their chemical composition, the content of P,O_from natural phosphorus-containing
raw materials is lower [12-13].

Depending on these achievements, it is necessary to know the composition of the raw materials’ mixtures
used in the construction of this small shop. In this regard, it is necessary to analyze the raw materials required
for the production of compound fertilizers.

The composition of the elements in the phosphate part of the feedstock, especially the fine phosphorite,
cyclone and electrostatic precipitators formed during the production of agglomerate, as well as the IOR of
different rocks of vermiculite and lignite are given in Table 2 [14].
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Table 2 - The composition of the elements in the phosphate part of the raw material

” Name

TE _ 2 5 8 2 2 N e o
No §°§§ S| 385 | 2E., 0 S | £ 2 | B,
EES| 22| BESE 82 3 = & = 29 £ 59

O g 5) 2398 o B & E i = g

15} O & o 2 H = = 9 M 9 2

o = = a > —

1 C 23,95 17,73 41,92 7,10 - 27,79 | 26,73 32,08

2 F 3,26 1,91 - 2,26 - - - -
2 Na 0,33 0,29 1,10 0,15 0,11 0,27 - 0,16
3 Mg 1,21 1,31 0,35 1,93 8,63 0,46 0,20 0,40
4 Al 2,14 2,42 0,44 1,17 7,82 6,01 6,45 5,15
5 Si 8,27 9,59 3,14 8,53 17,42 12,77 12,97 11,44
6 S 0,49 0,26 - 0,16 - 1,05 1,50 1,12
7 K 1,19 1,25 10,20 0,72 3,04 1,14 1,01 0,97
8 Ca 13,98 16,12 2,65 22,62 2,12 1,54 0,96 1,58
9 Ti 0,24 0,19 - - 1,42 0,29 0,37 0,28
10 Fe 2,13 1,58 1,05 1,16 13,28 3,24 3,17 2,83

11 Cl 0,31 - 0,21 - 0,27 - - -

2] P | 444 531 9,71 7.42 - - ; :

13| Zn - - 0,43 - - - - -

14| Mn - : - 0,25 - - - -

Analysis of Table 2 shows that the mixture contains microelements, which are necessary for plants, like
sulfur, titanium, magnesium, potassium, carbon etc. There is no doubt that the presence of them is very
important for plants.

As determined by the works of the authors [10]; Physicochemical properties of glauconite reduce the
content of heavy metals such as As, Pb, Mg and other elements from 64% to 99%, and radionuclides - from
95-97% in aqueous solution, and it is a good food for various animals. were found to be additives.

In this regard, the purpose is to improve the optimal technological composition of fertilizer mixtures based
on complex-mixed fertilizers “ZHAMB-70”, which contain a moisture-retaining substance, trace elements
and humates.

In addition to the mechanically and chemically activated properties of the phosphate part of the fertilizer
mixture, this allows to obtain a new range of mineral fertilizers in emergencies through the introduction of
radionuclide-absorbing glauconite to increase the safety of heavy metals and radionuclides.

In order to address these pressing issues, based on the research of a number of chemical technologists,
a new range of “JAMB-70” fertilizer mixtures was found as a result of research, which absorbs nitrates of
heavy metals and aqueous solutions with a moisture retardant and radionuclides containing glauconite and
increases the safety of human life and environment [2].

The effective content of glauconite in it should not be less than 5% and not more than 10%. Outside of
these limits, other properties of the additive may change, affecting its intended function.

It includes not only sanitary and hygienic, but also other technical aspects of the temperature in the
working room, safety, ventilation, lighting and fire safety standards, the requirements for the reuse of waste
in the technological process, as well as the possibility of maximum concentration and limit stones to avoid
harm to the environment. accompanied by storage [15].

Therefore, in the second area of research, research is being conducted on the development and establishment
of small businesses, providing comfort to service personnel.

As a result of research, the following relationships between raw materials were identified [16].

Table 3 - Optimal production parameters of “ZHAMB-70”

No. Phosphorite fine or Electric filter | The third small appearance | Vermiculite IOR
agglomerated cyclone dust dust of the furnace shop
1 71 3 2 12 12
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2 79 3 2 8 8
3 75 3 2 10 10
4 75 3 2 12 8
5 75 3 2 8 12
6 72 3 2 13 10
7 74 4 3 11 8
8 77 4 2 8 9
9 77 3 3 9 8
10 78 2 4 8 8
Average: 75 3 2 10 10

Results and Discussion. According to the plan for the production of “ZHAMB-70” in order to increase
the quality and volume of finished products of crops of small, medium and individual entrepreneurs in the
Republic of Kazakhstan in the regions and districts of those regions, or in 3-4 districts, It is planned to build
small enterprises producing at least 18 thousands of tons of fertilizer mixture a year.

As a result, the research conducted an analysis of the real magnitude of the emergency situation in the
Turkestan region, and the data of the analytical analysis are given below.

At M. AuezovSouth Kazakhstan University an experimental planthas been developed for the production
of 500 kg of fertilizer mixture per hour. In this unit, the most efficient modes of technology are identified. The
experimental plantis shown in Figure 1 [17-19].

%
EE
El
g

Figure 1 - Technological model for the production of “ZHAMB-70”

According to the model of the equipment shown in Figure 1, technologically efficient procedures for the
production of “ZAMB-70" in the practical conditions of production are identified.

The life-threatening nature of the equipment and small businesses and the environment, the personnel
serving the premises, the optimality of solutions to eliminate or reduce dust, hazards are aimed at facilitating
the work of emergency workers in local areas, regions and districts.

If local decisions are made to design this production, it is necessary to take a number of measures and
decisions on the environment of the production facility, the proximity of rural areas, the safety of production
workers and service personnel.

Crushed material up to 10 micron grade, containing phosphorus-potassium-humus, vermiculite and trace
elements, is fed into a two-shaft mixer for thorough mixing and then transported to the combined mixer
hopper. “ZAMB-70” complex mixed fertilizer enters the packing machine from the collection hopper.

Conclusion. During the experimental tests, the main technological parameters and thermal-technological
procedures for obtaining long-acting “ZHAMB-70” fertilizer mixture on environmental and technological
safety were identified.
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Phosphorus-containing substances (third return):

- dust of small phosphorite or sinter cyclone - 75%;

- dust from electric filters - 3%;

- vermiculite - 10%;

- internal stripping rocks - 10%;

- The third small appearance of the furnace shop - 2%.

The following optimal thermal technical parameters were identified during the production of “ZHAMB-70":

- disconnect 3-5 mm of water at the top of the oven;

- temperature in the firing zone-800-900°C;

- exhaust gas temperature 250-300°C;

- water disconnection 180-200 mm before the smoke extractor.

- degree of purification of dust-gas mixture not less than 95%;

- gas pressure in the injector is 0.8-1.5 kgf/cm?;

- cooling of the material in the refrigerator up to 400°C.

In the course of experimental and industrial tests, a fundamental possibility of obtaining a long-acting
fertilizer “ZHAMB-70” for an agricultural complex close to farms within a radius of 50 km was identified.

During the experimental tests, the following basic technological parameters for the production of long-
acting “ZHAMB-70” fertilizer mixture were determined: phosphorus-containing substances (third return);
dust of cyclones 10; dust of electric filters-10) -60-65; vermiculite -9-11; internal overburden rocks-8-10;
brown coal -9-11 and patosh K,CO, - 9-11.

The following optimal thermal technical parameters were determined during the production of
“ZHAMB-70” fertilizer mixture: temperature in the firing zone-800-900°C; exhaust gas temperature 250-
300°C; cooling of the material in the cooler with a gas pressure of 0.8-1.5 kgf/cm? and up to 400°C.

The mixed raw material enters the kiln. It is necessary to organize fire safety measures, as the firing
temperature is 800-900°C. To do this, fire alarms and fire sensors were placed in the scheme in accordance
with the size of the production site. The installed fire alarm system must be connected to central control
devices.

HUcemaunnos B.A., locanues K.C.

M. Aya30B arbinarel OHTYCTiK Kazakcran yauBepcureti, Llpivmkent, Kazakcran
E-mail: baxa-86 S@mail.ru

«KAMB-70» TYKOKOCIHA HIBIFAPYIAFBI OHAIPICTIK KAF JAWBIHBIH,
TEXHOJIOTI'MAJUIBIK TOPTIIITEPI

AnHoTanus. Makanaaa MEHepaIbl TRIHAWTKBIITAp Ty YIIiH TAOWFHU IIMKI3aTThIH OPHBIHA Mal1ananyFra
0O0JIaTBIH OPTYPIII OHAIPICTEPAIH OHEPKICINTIK KANABIKTAPBIHBIH XHUMHUSIIBIK KYPaMbIH 3€PTTEY JKYPTi3umi.
CoHbIMEH KaTap, 0Chl KaJABIKTap/Ibl THIHAWTKBIII ATy apKbUIbI Taii1aaany, OipiHIIiIeH, KaJAbIKTap bl JKUHAY
KOHE KOMy MpOoOIIeMachlH IIeIIe i, eKiHIIieH, OHEPKICINTIK aliMaKTapJarbl SKOJOTHSIIBIK JKYKTEMEHI
a3alTa/pl )KOHE YIIIHIIIICH, TAOMFH pecypcTap/ibl Taiiianany bl a3aiTabl.

DOKOHOMHKA/A KaJJIBIKTap MEH KalTallamMa MaTepHajiapblH CaHbIH a3alTy, OHAIPICTIK aliMaKTapAarsl
OHEPKACINTIK KAIIBIKTapAbl CaKTay aJaHJapblH a3aiTy, jKaHa OHEPKACINTIK JKOHE WHHOBALMSIIBIK
TEXHOJIOTHSUIAPbl €HT13Y, YTHIMIIBI JKOHE KEIICH Il KOJIaHy apKbUIbI IIUKI3aT MeH PeCypCTapablH carachbH
’KaKCapTy CHUSKTBI HEri3ri OarbITTap/pl MaiiianaHy KypbUIbIC SKOHOMUKACHIHBIH Op TYPJi cajajapbIHbIH
YKYMBIC ICTEeYiHIH CEeHIM/II MeXaHU3MIH KYpyFa JKOHE eiMi3/liH OHEPKACINTIK aifMaKTapbIHBIH YKOJIOTHSIIBIK
MOceleNepiH Menryre MyMKiHAIK Oeperti.

CoHbIMeH KaTap, ’KacaJlblHFaH )XyMbIcTa 013 pochop eHepkacidinae Taburu GochopuTTi Maiiga ycakTapblH
arIoMeparys TOCUTIMEH KeCeKTereH e IIMKIIOHIap MEH JIeKTPCY3TiIep/IiH YHTAKTHI IIaH TO3aHIaphbl CUSKTHI
TEXHOTCH/IIK KaJJIBIKTapbIMEH Karap, OypbIHFbEI JICHTip MeKeHKalbIHBIH KOHBIP KOMip K€H OPBIHIaPBIHBIH
FaHa emec, COHbIMEH Karap Kaparanabel xoHe EkiGacTy3 KkeMmip TybIHIBI MEKEHJEPiHIH TEpPHKOHAAp
TYpiHJETI KeMip eHaipreHje imki ka30a >xkprHbicTapbiH (IKXK) xonmmana kypneni-apaiac KOIKOMITOHEHTTI
THIHAWTKBIIITAPBIH ATy OHAIPICTIK IIUKIBIHA SHipy OOWBIHINA 3ePTTEY )KYMBICTAPBIH JKYPTi3IiK.

Tyiiinai ce3mep: MUHEpAIIBI THIHAUTKBIIITADP, OHAIPICTIK KAIIBIKTAP, IUKIOH MIaHbI, POCHOPUT YHTAFHI,
1K1 Ka30a JKBIHBICTAPBI.
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TEXHOJIOTHUYECKHUE PEKUMBI ITPON3BOACTBEHHBIX YCJIOBUM PABPABOTKHA
TYKOCMECH «:KAMB-70»

AHHoTanus. [IpoBeneHs! Hccae0BaHNS M0 N3YYCHUIO XMMUYECKOT'O COCTaBa MPOMBIIUICHHBIX OTXOJ0B
Pa3In4HBIX IPOU3BOJICTB, KOTOPBIE MOT'YT OBITh UCIIOJIb30BAaHbl B3aMEH IPUPOJHOTO CHIPbsI AT MOJTyUCHHUS
MUHEpaJgbHOTO ynoOpenus.Kpome Toro, ucmonb30BaHNe JaHHBIX OTXOJOB C MOJy4YEHHEM YI0OpeHHH, BO-
MEPBBIX, pelaeT MpodieMy CKIaJIupOBaHUS M 3aXOPOHEHUS OTXO/I0B, BO-BTOPHIX, CHUKAET KOJIOTHYECKYIO
Harpy3Ky B IPOMBIIIJIEHHBIX PETHOHAX U, B-TPEThUX, COKPAIIIAET UCIIOJIb30BAHUE IPUPOIHBIX PECYPCOB.

Hcnonp3oBaHne TakKMX OCHOBHBIX HANpaBJICHUH B HKOHOMHMKE, KaK OEpeKHOEe OTHOLICHHE K pecypcam
3a CYET COKpAILEeHMs KOJUYECTBA OTXOIOB M BTOPHUYHBIX MAaTepHaliOB, COKpAILIECHHUE IJIOLIAfe XpaHeHUs
[IPOMBIIUIEHHBIX OTXOIOB B IIPOM3BOJACTBEHHBIX PErHOHAX, BHEIAPEHHE HOBBIX IPOMBIIUICHHBIX H
MHHOBAIIMOHHBIX TEXHOJIOTHH, TOBBIIIEHNWE KauecTBa CHIPhS, PECYPCOB 3a CYET HMX PaIlMOHAJIBHOTO H
KOMIUJIEKCHOTO TIPUMEHEHHUs, MO3BOJIIET CO3aTh HAJEKHBIM MEXaHH3M (YHKIMOHMPOBAHMS Pa3IUYHBIX
OTpaciell CTPOMTEIbHON SKOHOMHKH M PEUIMTh 3KOJOTMYECKHE MpPOOIEMBbl MPOMBIIUICHHBIX PErHMOHOB
Halled CTpaHsbl.

Kpome Toro, ObliiM IpOBEAEHBI UCCIIEN0BATEIBCKUE PAOOTHI 110 BHEIPEHHUIO B POU3BOJCTBEHHBIN LIUKII
TIONTyYEHHS! CIIOKHBIX KOMOMHHPOBAHHBIX MHOTOKOMITOHEHTHBIX YTOOpPEHHH C MpUMEHEHHEM BHYTPEHHHUX
BCKPBIIIHBIX TIOPOJI [TPU 00BIYE YIJIS B BHJIE TEPPUKOHOB HE TOJIBKO MECTOPOXKIEHHI OYphIX yIiiel ObIBIIETO
Jlenrepa, HO 1 Tpon3BOAHBIX yrisl Kaparanasl u DknubacTy3a, HapsiLy ¢ TEXHOTCHHBIMU OTXOJaMHU, TaKUMHU
KaK ITOPOILIKOBAs TbUTb IUKIOHOB U 3JIEKTPO(YUIBTPOB IPH PE3KE MPUPOAHBIX (OCPOPUTHBIX MEIKHUX YaCTHIL
arIoMEPaLlMOHHBIM CIIOCOOOM.

KiroueBble cjioBa: MUHEpabHbIC yIOOPEHUS, IIPOMBILUICHHBIC OTXObl, LIUKIOHHAS IbLIb, YACTUIIBI
¢docdopuTa, BHyTPEHHUE BCKPHIIIHBIE TIOPOJIBI.
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