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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 1s 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 modermn 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;

—256 ——



ISSN 2224-5278 Series of Geology and Technical Sciences. 1. 2019

- 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.
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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.
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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.

Thanks. The research were carried out under the project of grant financing of the Science Committee
of the Ministry of Education and Science of the Republic of Kazakhstan for "The creation of technology
and the development of scientific bases for the synthesis of multicomponent mineral fertilizers with
specific features for gray soils", "Investigation of changes in the content of sanitary-epidemiological, toxi-
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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«KAMB-70» HETT3IHAE /KAHA ACCOPTUMEHTTIH
TYKOKOCIHACBIH AJTYAbIH IATBIH HEXbIH K¥PY 931PJIEMECI

Annotamus. AOK KaliTa eHIENTeH OHIMACPIH 6HIIPY MCH OTKi3y OOHBIHIIA MEMICKETTIK Oarmapiamana
YCBHIHBUIFAH ACPCKTCPAl Tanmay. KamsmrackaH »argalaslH HETi3ri ceOenmTepi 0aH opi 3CPTTCYICPIiH JKOHE JKAHA
ACCOPTHMEHTTIH TYKOKOCIAJAPBIH JKETIIIPY MEH alybl >KY3€Te aChIPYAbIH MAKCATHI MECH MIHIACTTEPIH aJIABIH aia
AHBIKTA/IBI.

KaHa acCOpTUMCHTTIH 3KOIOTHSLIBIK TA3a KOHC KAYilcCi3 TyKOKOCTATAPBIH ATyIBIH MIAFBIH LNCXTAPBIH KAcay
apKbLIBI Malaa OOJFaH >KAFAaHIaH IIbIFY OOHBIHINA TEXHHKAJBIK MAJIIMETTEP MEH MAaTephanaap Kenripinai. OHmi-
picTik >KargalIapra eHOSKTI KOPFAy »KoHE KAyiNCI3AiKTIH Ka31pri KypautapblH NaiAaTaHy KasKETTLIN KOPCETLL.

[ITarpH HEXTHIH KBI3MET KOPCETYIII IECPCOHANBIHBIH NCHXO(H3MKAIBIK KYKTEMECIH a3alTyFa MYMKIHIIK Oe-
PETiH anmaparTap MEH Ka0ApIKTapabl KOJIJAHY HETI3IHAE €HOCK KAyiNCi3AiriH KaMTaMachl3 €TeTiH (pakTopiap MEH
TOYEKEICP KapacTHIPBLILABL. OHIIPICTIK yAcpic KemTereH (akToprapMeH OaiIaHbICTHI, OJApIbIH INONHAC ¢H Oac-
TBICHI >KAPBIKTAHJBIPY, MHKPOKJIMMAT >XOHC OHMIPICTIK >KarmainapAa TYBIHIAWTHIH KayinTep OOJBIN K.
Toyexeanepaid yaAriepi MEH TYpIepi OCPUITCH, OMAPABIH IMIiHAC CH KAYINTiICPi TEXHOTCHAIK TOYSKSI MCH TOTCHIIC
skarmaimap. KocinTik, TEXHHUKANBIK KOHE 3KOJIOTISIBIK KAYINTEPAiH Karepiepi KepceTinreH. ImKi ;koHE CHIPTKBI
KayinTepaiH (akTopiapsl KENTIPLITeH, 0Iap 3cep €Ty KaCHETTEPl MCH QIICyETT] Karepi OOWBIHIIA OO HICH.

Tyiiin ce3aep: TYKOKOCHAHBIH THIMALIITI, IIAFBIH LCX, 'KA0BIK, CHTHAT JKOHC Xabapiay Kypajgaphl, >KaphIK,
TEMIICPATY PAJBIK PEKHM, MUKPOKJINMAT, OHEPKACINTIK CAHUTAPHS, CHOCKTI KOPFay.
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PA3PABOTKA 11O CO3JAHHWIO MUHHU IEXA NIOJYYEHHA TYKOCMECH
HOBOI'O ACCOPTUMEHTA HA OCHOBE «KAMB-70»

AnHoTanmus. AHATH3 TAHHBIX, TPSACTABICHHBIX B TOCYJAPCTBCHHOM MPOTpaMME 10 MPOW3BOACTBY W Peajm3a-
uw mpoaykToB nepepadboTku AITK. OCHOBHBIC PUYHHBI CIOKUBIINXCS CHTYALMH, MPEIOTPEACIII LICTh U 3a1a4H
JATBPHEHIINX MCCICAOBAHUH M PEANH3ALNN B KU3Hb BOCIIPOCOB COBCPIICHCTBOBAHUS M TOIYYCHHS TYKOCMECCH
HOBOTO aCCOPTHMCHTA.

[TpuBeacHBI TEXHUYECKUE CBEACHUS M MATEPHAIBI IO BBIXOAY M3 CO3JABINETOCS MOJOXKCHHS IMyTEM CO3IAHUS
MHHH [EXO0B MOJTYyUYCHHS SKOJIOTHICCKH YHCTHIX H OC30TMACHBIX TYKOCMECCH HOBOTO accopruMeHT. [TokazaHa HEOO-
XOIMMOCTh HCIIOJb30BAHMS COBPEMCHHBIX CPEICTB OXPAaHbI TPyJa W OC30MACHOCTH KU3HCACATCIHHOCTHB MPOU3-
BOJICTBEHHBIX Y CJIOBHSX.

PaccMmoTpens! (pakTOpBI M PUCKH 00CCIICUHBAONIHE OES30MACHOCTh TPY/1a HA OCHOBE IMPHMCHEHUS alapaTros U
000pyIOBAHHUI, IMO3BOJLIFOINMX CHHU3UTh ICHXO(H3HYECKYIO HATPY3Ky OOCTY KHBAIOMIECTO IICPCOHANA MHHHIEXA.
[Tpon3BOACTBEHHBII MPOIIECC CBSA3aH CO MHOTHMH (DAKTOPAMH, TJIABSHCTBYIOIIMMHE M3 KOTOPBIX SIBIBICTCS OCBEIIC-
HHUE, MUKPOKIMMAT W OTACHOCTH BO3HUKAIOIINEC B MPOW3BOJCTBCHHBIX YCIOBHAX. JIAHBI THITBI W BHIBI PHCKOB, U3
KOTOPBIX HAWOOJICE OMACHBI TEXHOTCHHBIH PHCK M YPE3BBIYAHHBIC CHTyanwu. [10Ka3aHbl YIpo3bl OMACHOCTEH —
PO()eCCHOHANBHOH, TEXHUUCCKON M 3KOIOrmdecKor. [IpuBeacHbI (akTOPHI BHYTPSHHUX M BHCIIHHX OMACHOCTEH,
KOTOPBIC Pa3ACICHBI IO CBOMCTBAM UX BO3ACHCTBHA U MOTCHIUAIBHON YIPO3E.

KimoueBsbie ciioBa: 3(h(heKTHBHOCTD TYKOCMECCH,MUHH 1IEX, 000PYA0BAHUE, CPEACTBA CHTHAIN3AIMHI U OTIOBE-
HICHUS, OCBEIICHHOCTD, TEMIICPATY PHBIH PEKUM, MUKPOKIMMAT, IPOMCAHUTAPHS, OXpaHa TPy Ja.
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