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2 Clarivate

Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences 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 geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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THE DEVELOPMENT OF A MINI WORKSHOP OF OBTAINING
MIXED FERTILIZERS NEW RANGE BASED ON «ZHAMB-70»

Abstract. Analysis of data presented in the state program for the production and sale of agricultural products
processing. The main reasons for the situation, determined the purpose and objectives of further research and
implementation of the objections of improvement and production of new range of mixtures.

Provides technical information and materials on the way out of the situation by establishing mini workshops for
production of ecologically pure and safe mixtures of the new range.The necessity of using modern means of labor
protection and life safety in industrial conditions is shown.

The factors and risks of ensuring safety through the use of devices and equipment to reduce the psychophysical
load of the personnel of the mini-workshop are considered.The production process is associated with many factors,
the dominant of which is the lighting, climate and the dangers arising in the production environment.The kinds and
types of risks are given, of which the most dangerous technogenic risk and emergency situations.Threats of dangers —
professional, technical and ecological are shown. The factors of internal and external hazards, which are divided by
the properties of their impact and potential threat.

Keywords: efficiency of fertilizer mixtures, mini shop, equipment, signaling and alerting means, illumination,
temperature regime, microclimate, industrial sanitation, labor protection.

Introduction. At present, the composition of mineral fertilizers available on the market (nitroammo-
phoski, sulphoammophos, etc.) does not fully satisfy the needs of crop producers in obtaining the right
batteries. Using such mixtures, the farmer is forced to inseminate or reinforce one or another nutrient
element of fertilizers, which affects the yield and quality of crops and products.

The way out of the situation is the use of environmentally friendly fertilizer blends - dry granular
mineral fertilizers, made to order with the choice of the ratio of nutrient components. The main advantage
of fertilizer is the ability to give the plant only those elements of nutrition that are necessary for it during
development and fruiting. This excludes the possibility of overdosing on other components and besides,
the constituent parts of the fertilizer are easier to store, since they are more resistant to caking and are not
hygroscopic.

In modern conditions, partial and complete replacement of conventional fertilizers with mixtures is
hardly possible because of the need to obtain them from different single fertilizers, obtained in most cases
in the field [1-11].

Therefore, it is best to produce them in mini-shops of different regions of our country, which leads to
the economy of material resources of agricultural producers and transport costs.

Properties of sorption substances. Based on the physico-chemical properties of glauconite accor-
ding to the works of the authors [2-16], it was established that they reduce the content of heavy metals As,
Pb, Mg and other elements from 64% to 99% and more, and radionuclides by 95-97% from aqueous
solutions and are good feed additives for various animals.
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The purpose of the first research direction is to develop the optimal technological compositions of
fertilizer mixtures based on the difficult mixed fertilizer “ZHAMB-70 containing a moisture retaining
substance, trace elements and humates[17-19].

This allows, along with the mechanochemically activated properties of the phosphate part of the
fertilizer mixture, to produce a new range of mineral fertilizers that provide by the introduction of glauco-
nitesorbing heavy metals and radionuclides, as well as zeolite.

Zeolite is permeated with a system of channels and has a well-developed surface for selective
sorption of elements and molecules.This system of channels plays the role of a «molecular shield» for the
sorption of nitrates, ammonium, alcohols and other substances. Therefore, the environmental safety of
agricultural products is carried out due to the ability of glauconite and zeolite to adsorb radionuclides,
heavy metals, alcohols and nitrates from aqueous solutions, and vermiculite to retain moisture and ensure
its root system, leading to water savings for irrigation [18,19].

Ecologically mixtures "ZHAMB-70" of obtaining issues safe. Along with the above, the issues of
obtaining environmentally friendly fertilizer, positively affecting the safety of life not only the surroun-
ding animal and plant world, but also the development of technical bases of modern production of mix-
tures were raised.These issues include the organization of the enterprise in the form of a mini-workshop,
equipped with modern devices and equipment, allowing compliance with the safety standards of the
operating personnel of the production line.It is accompanied by the creation of not only sanitary and
hygienic, but also other technical aspects of the temperature in the working mix, compliance with safety
standards, ventilation, lighting and fire safety, requirements for the maximum permissible concentration
and maximum permissible emissions of waste into the environment and their reuse in the process [20].

Therefore, in the second direction of research, research is being conducted on the development and
creation of a small enterprise at the modern level with the comfort of the service personnel.

Speaking about the system "man — habitat — mechanical means", it is necessary to remember that here
there is a mobilization of psychological and physiological functions of the personnel serving technological
process. The speed of technological processes and their relationship with the human reaction in the current
situation, associated with external sources of irritation, depending on the information received, requires
more attention and reaction to the received signal information.

Human labor in any modern automated and mechanized production is the process of interaction
between man and the production environment associated with the main and working capital, which
include equipment and machines, raw materials and fuel and energy resources, etc.

A person who manages a certain technological process must quickly and accurately navigate in the
current situation, ensure constant monitoring of actions to perform the cotrolling duties entrusted to him
and ensure uninterrupted operation and the system and incoming signals, without forgetting self-control.

The foregoing requires increased attention to human security not only in production conditions, but
also the culture of its provision. The safety of the workplace includes the organization of the workplace
serving them and such working conditions that, if possible, affect the service personnel of hazardous and
harmful production factors or their impact not exceeding the requirements of regulatory and technical
documents and labor protection legislation.Therefore, the provision of safe working conditions is one of
the most important requirements to the workplace to ensure the safety of the staff in its environment,
affecting the level of industrial injuries and the safety of basic and auxiliary means of any enterprise.

Influence factors LS in the industrial cond. It is well known that a number of factors ensuring
safety and smooth operation are necessary to create favorable working conditions for the personnel of the
enterprises for the production of fertilizers and mixtures.

These factors include the following:

- lighting;

- ventilation;

- electrosecurity;

- fire safety;

- explosion safety;

- vibration and noise;

- the earthing and neutral earthing;

- health and safety;
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- microclimate;

- firing;

- industrial sanitation, water and sanitation, other information and communication systems.

A threat to the safety of a production facility can be professional, including the protection of main-
tenance personnel, technical protection of buildings, structures, machines, equipment and devices, as well
as environmental protection — including environmental protection.

In our case, which has all three threats to the safety of the production facility. The most important is
the professional, since the object of protection is the service personnel, the individual who provides the
output of certain products with certain qualitative and quantitative indicators. Therefore, the organization
of safety of working conditions and the production cycle for the production of mixtures must comply with
the current legislative and regulatory documents, with the use of modern means of automation and control
of the process, devices, reactors, devices and auxiliary means of protection and support of the production
process.

One of these production processes is the production of a fertilizer mixture, which is associated with
the use of dust-releasing raw materials, such as man-made, phosphoric and carbon-containing raw
materials, natural aluminosilicates, and fuel-energy resources.

To obtain products of appropriate quality, the danger of the production environment plays an
important role, which depends on the degree of complexity of the work performed; exclusion from the
process of traumatic equipment; timely and quality maintenance, repair, testing, inspections, technical
inspection of equipment and machines, in the order and terms established by operational documents; state
standards and specifications for equipment of specific groups, types, models, rules of arrangement and
safe exploitation, and legislative acts; use equipment only as intended, in accordance with the require-
ments of the operational documentation, the organization of the manufacturer; the operation of machinery,
apparatus and equipment by employees or service personnel having appropriate qualifications to the
profession; having passed in the prescribed order training, training and testing of knowledge on labour
protection; introduction and use of devices, machines and equipment of more advanced designs, brake
devices of automatic control and alarm systems, remote control, warning signals of fire danger, stopping
devices and equipment, etc.; the use of legal and regulatory documents in ensuring safety, assessment of
the intensity of the labor process, assessment of occupational risk by classes of working conditions,
assessment of occupational risk according to the formula Fayka-Kinna, etc. [21-30].

The implementation of all these provisions will ensure uninterrupted and high-quality production of
target products and safe life of the entire production cycle, economic and ecological well-being of the
population and the environment, including living organisms.

So, for example-the microclimate and lighting are one of the most important components of a
comfortable environment of human work. Light has a strong impact on the human body, physiological and
emotional state.Insufficient and uneven lighting, as well as pulsations affect the functioning of the visual
apparatus, the performance and the psyche of the personnel serving the technological process.

Therefore, the design of lighting elements in industrial enterprises, including in mini-shops, in addi-
tion to meeting the requirements of various state Standards and rules of safe operation, must meet two
basic requirements:

- provision of sufficient lighting (light);

- effective and safe performance of tasks by the service personnel in the conditions of the illuminated
workplace and industrial stirring.

The choice of the types of lighting devices and installations providing the required illumination in the
production room shall be made on the basis of the following factors:

- presence of dust, moisture, chemical aggressiveness, fire and explosion hazard of the operating
environment and service areas;

- architecture and technological design of the production process, the presence of differences in
heights, farms, technological bridges, reflecting the properties of walls, ceiling, floor, working surfaces of
technological and auxiliary equipment, the size of building modules;

- requirements for the quality of lighting, including the rate of lighting, rational use of light flux, high
efficiency and sufficient lighting power.

— 257T——



N E W S of the Academy of Sciences of the Republic of Kazakhstan

Therefore, on the basis of economic and aesthetic considerations, on the design, light distribution and
limitation of blinding action, specific types of lamps will be selected, taking into account artificial and
natural lighting, high-altitude differences of production facilities, their purpose and other factors.

The next aspect of sanitary standards is the temperature in the working space and the air circulation
system with ventilation systems.

Speaking of light, don't forget about the main aspect of project and installation work- the device of
individual protection of personnel from electric shock, in addition to the grounding and earthing devices.

The elements of the structure of technogenic risks. Any industrial, technological and technical
object on which danger can arise is a direct object of danger. Therefore, the amount of damage caused by
it can also serve as a potential threat even in normal operation and even more so in emergency situations.

Concerning to the industrial technological object, its danger can be determined by the following sign:

- the number of generated and accumulating hazardous and technogenic wastes and energy sources;

- the mechanism of damage in the normal conduct of the process and emergency situations;

- by type of danger-mechanical, thermal, electromagnetic, radiation and other;

- by the nature of possible emergencies.

Exposure to the above hazards may result in the following damages:

- health of the servicing device or equipment on which technological processes occur as mechanical
damage in the form of risk, occupational diseases and possible death;

- violation of the state of the industrial enterprise of the technosphere in whole or in part resulting in
damage or even destruction;

- environmental consequences and damage to the environment, which generally affects the economy
of any state in which the industrial technological facility is located.

The qualitative and quantitative effects of hazards cause the above effects with a certain probability
after exposure and are characterized by risk. Which are divided into radiation, technological, technical,
environmental, economic, technogenic, social and others.

The main elements of the structure of man-made risk to human health and life of maintenance
personnel in the performance of their professional duties, as well as the population living near the indus-
trial facility are shown in figure.

Source of Kind of
danger influence
Emergency Hazardous Object of
effects of impact Damage
regulated pmm s s s mmmmmm s : exposure
R / H .
i Environment | > > H > social
! ' unregulated failure Damagin the SOCIO-
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s i i . the object
S 2 ; i damaging of the
Techno sphere ! regulated £ i i+ and harmful techno 2
E > = factors sphere
emergency | = Damage,
situations | | unregulated E-. destruct- - the
emergency b tion ecological
; -] economy
=
___________________ - regulated -] [
' ~ H
Society i 2 '
> = the state
H =
personnel i erroneous actions = prematu
| v > < e re wear
i unauthorized =
. actions ! H the natural
violators ! H environ-
' "
damaging i E ment
terrorist > A ;
groups :

The elemental composition of the man-made risk
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Conclusions. Safety, this is the state of normal, uninterrupted and effective activity of an industrial
technological facility in which vital interests of production personnel are launched from internal and
external threats arising at the enterprise to external safety factors include man-made and environmental
disasters, diversions and terrorist acts.In particular, by heavy metals through the assay the spectra of
consumption of organic substances by bacterial communities [33].

The sources of the technogenic emergency include dangerous man-made accidents due to which an
industrial emergency occurred on the industrial technological site or on its specific territory. Therefore,
when it occurs, the probability of damaging effects of a particular kind of character associated with death,
disability, moderate trauma and minor injuries is possible, with the realization of a certain hazard called
individual risk. In many industrial plants, a technogenic emergency may arise, which is a violation of
normal working conditions and the activities of the staff who serve, and entails a threat to human life and
health.
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cological and radiological compounds in tomatoes, carrots, maize and soya bean crops when using
humate-containing complex-mixed NPK - prolonged-release fertilizer, to ensure environmental safety."
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'M. Oye3os areiaarsl OrTycTiK Ka3akcTan MeMIIEKeTTiK yHHBEPCUTETI,
[IsmmkenT, Kazakcran,
*Canxkr-IleTepGypr MEMJIEKETTIK TEXHONOTHAIIBIK HHCTHTYThI (TEXHHKAJIBIK YHHBEPCUTET),
Cankr-IlerepOypr, Peceit

«KAMB-70» HEI'I3IHJAE ’KAHA ACCOPTUMEHTTIH
TYKOKOCIHACBIH AJTYJAbIH INATBIH NEXBIH K¥PY 93IPJIEMECI

Annoranusi. AOK KkaiiTa eHIeNreH eHIMACPIH OHIIpY MEH OTKi3y OOMbIHIIA MEMIJICKETTIK Oarmapiamasna
YCBIHBUIFAH JepeKTepai Tanmay. KajabinrackaH »araaijblH Heri3ri ceOenTepi ojaH opi 3epTTeyJIep/IiH JKOHE jKaHa
ACCOPTUMEHTTIH TYKOKOCIHAJIAPhIH KETUIIIPY MEH allyJbl )KY3€re achIpyAblH MaKCaThl MCH MIHJCTTEPIiH aJIJbIH aja
AHBIKTA]IbI.

’Kana acCOpPTHMEHTTIH SKOJIOTHSUIBIK Ta3a jKOHE KayillCi3 TYKOKOCHAJIapblH aly[blH IIAFbIH LEXTAPHIH Kacay
apKbUIbl Taiia OoJIFaH >KaraaiiilaH MIbIFY OOMBIHIIA TEXHUKAJIBIK MAJIIMETTEpP MEH Marepuaiiaap KeiTipiami. OHumi-
PICTIK JKaFaaiapa eHOCKTI Kopray jKoHe KayilCi3MiKTiH Ka3ipri KypalapblH Maianany KaeTTiTiri KepceTiii.

[laFplH HEXTHIH KbI3MET KOPCETYILI MEPCOHAIBIHBIH IICUXO(QH3HUKAIBIK )XYKTEMECIH azaiiTyra MyMKiHIIK Oe-
peTiH ammaparrap MeH >XaOAbIKTapbl KOJJaHy HeTi3iHAe eHOeK KayilCi3AiriH KaMTaMachl3 eTeTiH (akropiiap MEeH
ToyeKeJIIep KapacThIpbuIIbl. OHIIPICTIK yaepic KenTereH (akropiiapMeH OailylaHbICThI, OJIapAbIH ilIiHIE eH Oac-
TBICBI JKapBIKTAHJBIPY, MHUKPOKIMMAT >XOHE OHMIIPICTIK >KarjaiapJa TYBIHIAWTBIH KayinTep OOJIBIN Kejeml.
ToyekenuepiH yiariiepi MeH Typiepi OepiireH, olapAbIH ilIiHAe eH KayinTiiepi TEXHOTEHIIK ToyeKell MEH TOTEHIIEe
xarmaniaap. KocinTik, TeXHUKAIBIK JKOHE JKOJIOTHSUIBIK KayilTep/IiH Kartepiiepi KepceTuireH. Imiki )oHE CBHIPTKBI
KayinTepiH (akTopiapsl KENTIpiIreH, ojlap acep €Ty KacCHeTTepi MEH aJieyeTTi Karepi OobIHIIA OOJIiHIeH.

Tyiiin ce3mep: TyKOKOCHAHBIH THIMIUIITT,IAFBIH [IEX, KAOBIK, CUTHA JKOHE Xabapiay Kypaiaapsbl, )Kapbik,
TEMIIEPaTypPaIbIK PEKUM, MUKPOKIIMMAT, OHEPKACINTIK CAHUTAPHsI, EHOEKTI KOpFay.
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PA3PABOTKA 11O CO3JAHUIO MUHHU HEXA ITOJYYEHUA TYKOCMECH
HOBOI'O ACCOPTUMEHTA HA OCHOBE «KAMB-70»

AHHOTanMs. AHaIU3 JaHHBIX, IPEACTaBIECHHBIX B TOCYIAPCTBEHHON NIpOrpamMMe 1o IMPOU3BOACTBY U pealn3a-
iu poaykToB nepepaborku AITK. OcHOBHBIE IPHYKMHBI CIOXKUBIINXCSI CUTYAIMH, TPEAONPENEIIIII 1elb U 3a/1a4n
JATBHEHIINX WCCICIOBAaHWN M pealu3aliil B JKU3Hb BOCIIPOCOB COBEPIICHCTBOBAHMS W MOIYYEHHS TyKOCMEceH
HOBOT'O aCCOPTUMEHTA.

[IprBeneHb! TEXHUUECKHE CBEACHUSI M MaTEpPHANbI [0 BBIXOAY W3 CO3AABIIECrOCS MOJOXKEHHS ITyTEM CO3/aHHA
MHUHHU LI€XOB MOJYYEHHsI SKOJIOTHYECKH YUCTBIX M 0E30MacHBIX TyKocMeceil HoBoro accopTuMmeHT. [lokazana HeoO-
XOAUMOCTb HCIIOJIb30BAaHHS COBPEMEHHBIX CPEJCTB OXpaHbl TPyJa U OC30MACHOCTH KU3HENESTEIbHOCTHB MPOU3-
BOJICTBEHHBIX YCIIOBHUSX.

PaccmoTpeHs! (akTophl M prcku oOecrieunBarome 6e30MacHOCTh TPyAa Ha OCHOBE MPUMEHEHHS! alnapaToB 1
000pyJOBaHUM, MO3BOJAIOIIUX CHHU3UTH IICUXO(U3MYECKYI HArpy3Ky OOCIY>KHBAIOILETO MEpCOHaNa MHUHUIIEXA.
[Tpon3BOACTBEHHBIH MPOLECC CBA3aH CO MHOTMMH (pakTOpaMH, INIaBEHCTBYIOIIMMHU M3 KOTOPBIX SIBIISIETCS] OCBELIe-
HUE, MUKPOKJIUMAT U ONACHOCTU BO3HMKAIOIUE B IMPOM3BOJCTBEHHBIX YCIOBUSIX. JIaHBI TUIBI U BUIBI PUCKOB, U3
KOTOpBIX HamOoJiee ONacHbl TEXHOTEHHBIM PUCK M 4Ype3BblUaiiHble cuTyanuu. [lokasaHel yrpo3bl OmacHOCTEH —
po¢eCCHOHATBHON, TEXHHYECKON U dKoJormueckoid. [IpuBeneHbl GpakTopsl BHYTPEHHUX W BHEIIHUX OMACHOCTEH,
KOTOpBIE pa3JeJICHbl 10 CBOMCTBAM UX BO3JAEHCTBUS U NOTEHLUAIBHOM yrpo3e.

KiroueBble ci10Ba: 3 (eKTHBHOCTh TYKOCMECEH,MHHH II€X, 000PYA0BaHUE, CPEACTBA CUTHAIN3ALNHI U OTIOBE-
IIEHHsI, OCBEIIEHHOCTh, TEMIIEPATYPHBIH PEXUM, MUKPOKIMMAT, IPOMCAHUTAPUS, OXpaHa TpyJa.
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