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РЕФЕРАТ

Есеп 49 бет, 1 кітап, 4 бөлім, 3 сурет, 22 кесте, 27 көздер, 6 қосымша.
КӨК-ДЖОН КЕН ОРНЫНЫҢ ФОСФОРИТ ҰНЫ, АММИАК СЕЛИТРАСЫ, ТЕМІРДІҢ ФИТОҚОСЫЛЫСЫ, СУСПЕНЗИЯЛАНҒАН ТЫҢАЙТҚЫШ КОМПОЗИЦИЯ, ҚАТТЫ ТЫҢАЙТҚЫШ КОМПОЗИЦИЯ
Зерттеу нысаны: Көк-Джон кен орнының Аралтөбе теліміндегі Қаратау фосфорит ұны, аммиак селитрасы және Juniperus өсімдік өнімінің темір фитоқосылысы негізінде алынған суспензияланған және қатты тыңайтқыш композициялар.

Жұмыстың мақсаты: Көк-Джон кен орнының Қаратау фосфорит ұны, аммиак селитрасы және темірдің фитоқосылысы негізіндегі тыңайтқыш композицияларын алудың қышқылсыз технологиясын зерттеу және агрохимиялық тиімділігін анықтау.

Жүргізілген жұмыстардың әдісі мен әдіснамасы: Ғылыми зерттеулердің әдіснамасы алынған нәтижелердің толық көлемде дұрыс орындалуын қамтамасыз ететін зерттеу әдістерін дұрыс таңдауға негізделген.

Жұмыс нәтижелері және олардың жаңалығы: Суспензияланған және қатты тыңайтқыш композицияларын алудың қышқылсыз аз қалдықты технологиясы физика-химиялық, тауарлық, технологиялық, топырақ-микробиологиялық, агрохимиялық және экономикалық қасиеттерін зерттеу негізінде жасалды.

Зерттеудің жаңалығы Р2О5 сіңірілетін формаларының пайда болу жағдайларын анықтау, кептіру, сақтау, түйіршіктеу жабдықтарын таңдау, сонымен қатар өсімдіктерді қосымша қоректік элементтермен қамтамасыз ететін топырақ микроағзаларының санына композицияның әсер ету механизмін белгілеу.

Қолдану саласы: Химиялық технология, ауыл шаруашылығы.

Іске асыру бойынша ұсыныстар: Аз тоннажды өндірісті құру және тыңайтқыш композицияларын қолдану үшін бастапқы деректерді дайындау.

Жұмыстың экономикалық тиімділігі немесе маңыздылығы: Тәжірибелік және тәжірибелі-өндірістік жағдайларда пияз өнімінің шығымдылығын эталонмен салыстырғанда 122 ц/га және 98 ц/га және экономикалық тиімділігімен 854 000 теңге/га және 686 000 теңге/га арттыруға қол жеткіздік.

Зерттеу объектісінің дамуы туралы болжамды ұсыныстары: Фосфат шикізатын қышқылмен өңдеудің күрделілігіндегі, Р2О5 тыңайтқыштарының ПӘК төменділігіндегі және а/ш дақылдарынан жоғары сапалы өнім алу қажеттілігіндегі қиындықтарды ескере отырып, суспензияланған және қатты тыңайтқыш композицияларын алудың технологиясы қарастырылған кезде осы бағыттағы зерттеулерді жалғастыруда тиісті назар аудару қажет.

PAPER

Report 47 p., 1 b., 4 part, 3 figure, 22 table, 27 sources, annex 6.
KOK-JOHN PHOSPHATE FLOUR, AMMONIUM NITRATE, IRON PHYTOCOMPOSITION, SUSPENDED FERTILIZER COMPOSITION, SOLID FERTILIZER COMPOSITION

An object of research: Karatau Phosphorite flour of the Kok-John Field, Araltobe site with a P2O5-28%, phytocomposition of iron from Juniperus plant extract and suspended and solid fertilizer compositions obtained on their basis.

Objective: to study the acid-free production technology and study the agrochemical efficiency of fertilizer compositions based on Karatau phosphate flour from the Kok-John Field, ammonium nitrate, and iron phytocomposition.
Method and methodology of research: the Methodology of scientific research consists of the correct choice of research methods that ensure its full implementation and reliability of the results obtained.
Results and their novelty: Based on studies of physical and chemical, commodity, technological, soil-microbiological, agrochemical, and economic characteristics, an acid-free low-waste technology for obtaining suspended and solid fertilizer compositions has been developed.
The novelty of the research is to determine the conditions for the formation of digestible forms of P2O5, drying, storage, selection of equipment for granulation, as well as to establish the mechanism of influence of the composition on the number of soil microorganisms that provide plants with additional nutrients.

Application field: Chemical technology of agriculture.

Recommendations for implementation: Preparation of initial data for creating low-tonnage production and application of fertilizer compositions.

Economic efficiency or significance of work: in experimental and pilot production conditions, an increase in the onion yield was achieved in comparison with the standard of 122 c/ha and 98 c/ha with an economic effect of 854,000 tenge/ha and 686,000 tenge/ha.

Forecast assumptions about the object of the study: given the complexity of the acid processing of phosphate raw materials and low efficiency of P2O5 fertilizers and the need to obtain high-quality yields of crops, the technology of producing suspension and solid fertilizing composition deserves due attention in further studies in this direction.
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TERMS AND ABBREVIATIONS
In this research report, the following terms and abbreviations are used:
АN - ammonium nitrate

AP - ammophos

CFU - colony forming unit

Efficiency - coefficient of efficiency

PCI - phytocompound of iron

PF - phosphorite flour
SC - solid composition

SC - suspended composition

INTRODUCTION

Assessment of the current state of the scientific and technical problem being solved

The lack of phosphorus assimilated by the plant is a global problem. Phosphorus, being a component of key molecules - nucleic acids, phospholipids, is associated with all energy conversion systems in a living cell. It participates in the control and regulation of major enzymatic reactions and metabolic pathways at the level of plant cells. In many types of soil, phosphorus is found in the poorly available mineral and organic forms [1], [2]-[9]. Its concentration in the soil solution is usually low [3]; [7]; [9]; [10], therefore, it is one of the most difficult-to-access soil macronutrients, which often limits the yield of plants [11].
To obtain high yields of crops, it is necessary to apply phosphorous fertilizers, the raw sources of which phosphorites will be depleted in 60-90 years [12]; [13]. In this regard, the production of phosphorus-containing fertilizers by acid processing of phosphate raw materials becomes energy-intensive. Also, the efficiency of phosphorous fertilizers is very low. Solving the above tasks requires new directions in fundamental research [14].
The range of mineral fertilizers produced by the industry mainly consists of rapidly soluble tuks, the efficiency of which is 50-60% for nitrogen and potash fertilizers, and 15-20% for phosphorous fertilizers in the first two years of use [15]. Low efficiency of mineral fertilizers leads to irrational use of raw materials and existing technological equipment, contributes to environmental pollution, and leads to loss of crop yields.

In this regard, the problem of developing new types of mineral fertilizers with an increased coefficient of use of nutrient components is one of the most important national economic tasks.

As it was noted, the acid technology for producing phosphorus-containing fertilizers is complex and energy-intensive, the product has a high selling price and low efficiency of phosphorus pentoxide, new solutions are needed to simplify the technology, reduce the cost and selling price of the target product, and increase their agrochemical efficiency.

Previously, the JSC "A.B. Bekturov Institute of chemical Sciences" in 2009-2011 conducted research [16] on the processing of low-grade phosphate raw materials using the energy of ammonium salts. Further, in 2012-2014, the theoretical foundations were studied and an acid-free waste-free technology was developed, and the microbiological, agrochemical and economic characteristics of new forms of phosphorus-containing biofertilizers and compositions based on low-grade phosphorites and biologics containing phosphate-immobilizing microorganisms were studied [17]. These developments do not meet the requirements of practice.
The basis and initial data for the development of themes
The disadvantage of the developed technologies for [16], [17] is the low content of nutrients and a decrease in the agrochemical efficiency of fertilizers when stored for more than 4 months.

The initial data for the development of the project were the following raw materials: Karatau phosphorite flour from the Kok - John Field, Araltobe site with a P2O5-28%, ammonium nitrate, and a phytocomposition of iron from the Juniperus plant extract.
Justification of the need for research

To develop technology for obtaining a suspended and solid fertilizer composition based on ammonium nitrate with phosphorous flour from the Kok-John Field, the Araltobe site with a P2O5 - 28% content and a phytocomposition of iron from the Juniperus plant extract, it is necessary:

- to study the dynamics of formation of digestible forms of phosphorus pentoxide, physical, chemical, and commercial properties of compositions;
- determine the optimal technological parameters for obtaining compositions at enlarged laboratory and pilot plants;

- to study the microbiological and agrochemical characteristics of compositions on onion crops in the field and industrial demonstration experiments.
Information about the planned scientific and technical level of development, patent research, and conclusions from them
In the literature, there are no data on the development of technology, agrochemical, microbiological, and economic efficiency suspension and solid fertilizer compositions based on the phosphate of the Karatau Field Kok-John, land Araltobe with a P2O5 content of 28%, ammonium nitrate, and iron fotoseite herbal extract Juniperus.
Relevance and novelty of the topic

In world practice, there are no specific developments that ensure the preservation of soil fertility when using mineral fertilizers, and in particular nitrogen-and phosphorus-containing ones. This project presents new solutions for preserving soil fertility and providing plants with proper nutrition.

X-ray phase, electron microscopic, and thermal analysis methods have established the chemical interaction of phosphorite flour with ammonium nitrate to form calcium nitrate, ammonium, calcium, and magnesium phosphates, which are the scientific basis for providing plants with nutrient nitrogen, phosphorus pentoxide, and other elements.

The equilibrium humidity, high melting point and strength of granules, good physical, chemical, and commercial properties, characterized by the diameter of the arch-forming hole, sifting, angle of the natural slope, which were the basis for choosing equipment for granulation and conditions for drying, storage, transportation and mechanized application of a solid composition to the soil, with relative atmospheric humidity in summer, autumn, spring and winter storage conditions, were determined.
It is shown that compositions containing phytocompound of iron increase the number of nitrogen-fixing, phosphatemobilizing, heterotrophic bacteria and yeast fungi and reduce the content of oligotrophs and denitrifiers, which were the basis for preserving soil fertility and providing plants with additional nutrients and obtaining a high yield of onions. The yield increase compared to the standard was 122 C/ha and 98 C/ha with an economic effect of 854,000 tenge/ha and 686,000 tenge/ha.

The connection of this work with other research works the Disadvantages of research in scientific schools in the field of obtaining phosphorus-containing fertilizers based on phosphate raw materials is the low efficiency of phosphorus pentoxide, which in field farming does not exceed 22%, and in rainfed land 10%.

The connection of this work with other research works is the use of phosphate raw materials from the Kok-John Karatau Field, the Araltobe site with a P2O5 content of 28%, and to increase the efficiency of phosphorus pentoxide, the phytocomposition of iron from the Juniperus plant extract. At the same time, this composition ensures the preservation of soil fertility and the plant with additional nutrient nitrogen.

Purpose of the work. Research of acid-free production technology and study of agrochemical efficiency of suspended and solid fertilizer compositions based on Karatau phosphorite flour of the Kok-John Field, Araltobe site with a P2O5 content of 28%, ammonium nitrate and iron phytocomposition of Juniperus plant extract.

Tasks for 2018

1 study of chemical interaction in the system of phosphorite flour of the Kok-John Field, Araltobe section with a P2O5 content of 28%, ammonium nitrate, iron phytocompounds, water, at a temperature of 25 and 50oC.

2 Study of microbiological and agrochemical characteristics of suspended and solid fertilizer compositions containing products of chemical interaction of phosphorite flour of the field, Kok-John, Araltobe site with a P2O5 content of 28%, ammonium nitrate, and iron phytocompounds:

2.1 study of microbiological characteristics of compositions on model soil samples;

2.2 study of microbiological and agrochemical characteristics of compositions on-field experience on onion Crops;
3 Research of technology for obtaining suspended and solid fertilizer compositions of the Kok-John field, Araltobe section with a P2O5 content of 28%, in laboratory conditions.

Based on the results of the research, an interim report - inventory number 0218RK00560-was prepared and submitted to JSC NCGNTE.

Tasks for 2019

1 Study of the physical, chemical and commercial properties of the suspended and solid compositions.

2 carrying out technological studies of obtaining suspended and solid fertilizer compositions of the Kok-John field, the Araltobe site with a P2O5 content of 28% on an enlarged laboratory installation.

3 study of microbiological and agrochemical characteristics of compositions containing products of chemical interaction of phosphorite flour of the field, Kok-John, Araltobe site with a P2O5 content of 28%, ammonium nitrate, and iron phytocompounds on a field experiment on onion sowing.

Based on the results of the research, an interim report - inventory No. 0219RK00624-was prepared and submitted to JSC NCSTE (national center of state scientific and technical expertise).

Tasks for 2020

1 carrying out technological works for obtaining suspended and solid fertilizer compositions of the Kok-John field, the Araltobe site with a P2O5-28% at a pilot plant.

2 study of microbiological and agrochemical characteristics of compositions containing products of chemical interaction of phosphorite flour, ammonium nitrate, and iron phytocompounds on a production and demonstration experiment on onion sowing.

3 Preparation of initial data for the creation of low-tonnage production and recommendations for the use of suspended and solid fertilizer compositions

.

MAIN BODY OF RESEARCH REPORT
1 Choosing the direction of research and methods of conducting research work

1.1 Choice of research direction, justification of research direction, methods of problem-solving and their comparative evaluation
Currently used in crop production, mineral fertilizers have significant disadvantages, which include a low coefficient of use of nutrients, high cost, and a negative impact on soil fertility. The choice of research direction in this project is due to the solution of the above disadvantages of mineral tuks. The purpose of this work is to synthesize, produce technology on enlarged laboratory and pilot plants, study microbiological and agrochemical characteristics on the field and industrial demonstration experiments on onion crops of a suspended and solid fertilizer composition based on phosphorite flour of the Kok-John Field, the Araltobe site with a P2O5-28%, ammonium nitrate and iron phyto-compounds.

Justification and methodology of research in the implementation of project goals and objectives

The innovative novelty of the project hypothesis, the rationale for the strategy and the sequence of research is that after determining the shortcomings of existing analogs of the project, the synthesis of suspended and solid fertilizer compositions is based on ammonium nitrate and iron phytocompounds is first investigated. The next stage of research is to study the soil-microbiological characteristics of fertilizers on model soil samples, which are the determining factor for the effectiveness of compositions. And after receiving positive results on soil and microbiological studies, the study of physical and chemical, commodity, agrochemical, and economic characteristics of products is carried out to justify the technological parameters and the choice of equipment for individual stages of technology. 

1.2 Research methods

1 To determine the rheological properties of the suspended fertilizer composition, methods for determining density and viscosity were used. To determine the equilibrium humidity of a solid composition at a relative humidity of 40, 60 and 80%, the desiccator method was used. To determine the commercial qualities of a solid fertilizer composition, the diameter of the arch-forming hole, the sifting rate, and the angle of the natural slope are taken as the basis.

2 To conduct technological research receiving suspended and solid fertilizing composition has been substantiated by input and output parameters of technological process based on which enlarged on laboratory and pilot installations were determined the optimal technological parameters of the process, providing the product with good physico-chemical, agrochemical, and commodity characteristics.
3 Standard methods were used to study the microbiological and agrochemical characteristics of suspended and solid fertilizer compositions containing iron phytocomposition in the field and industrial demonstration experiments on onion crops. Microbiological studies were conducted at the Institute of General and inorganic chemistry of the Academy of Sciences of the Republic of Uzbekistan.
4 Preparation of initial data for the creation of low-tonnage production and recommendations for the use of suspended and solid fertilizer compositions were carried out jointly with the "Scientific and Production Association "Ana Zher" LLP.

The sequence of research tasks
1 Synthesis of suspended and solid fertilizer compositions based on phosphorite flour of the Kok-John Field, Araltobe site with a content of P2O5 - 28%, ammonium nitrate, and iron phytocompounds.
2 Study of soil and microbiological characteristics of fertilizer compositions on model soil samples.

3 Study of the physical and chemical characteristics of suspended (viscosity, density) and solid fertilizer compositions (melting and decomposition temperature, hygroscopicity, moisture capacity, caking), as well as their product characteristics (diameter of the arch-forming whole, sifting, angle of the natural slope).
4 Study of soil-microbiological, agrochemical and economic characteristics of fertilizer compositions on the field and industrial demonstration experiments on onion crops.
5 Research of technology for obtaining fertilizer compositions at enlarged laboratory and pilot plants, study of physical, chemical and commodity characteristics of suspended and solid granular compositions.

6 Preparation of initial data for the creation of low-tonnage production and recommendations for the use of fertilizer compositions based on phosphorite flour from the Kok - John Field, the Araltobe site with a P2O5-28% content, ammonium nitrate and iron phytocompounds.

The innovation of the research methodology used in this project was its consistency and complexity, which ensured its full implementation and preparation of initial data on the creation of low-tonnage production and recommendations for use.

1.2.1 Raw materials

Ammophos – GOST 18918-85;

Ammonium nitrate – GOST 2-85;

Iron sulfate – GOST 4148-78;

Phosphate flour of phosphorites of Karatau, the Kok-John Field, containing P2O5 – 28%;

Plant extract of the Juniperus family provided by Hazrat-Ali-Akbar LLP».

1.2.2 Methods for determining chemical, physico-chemical and commodity properties

Methods for determining phosphates: mineral fertilizers. Method for the determination of phosphates – GOST 20851.2−75.

Methods for determining density - GOST 18995.1-73.

Methods for determining the kinematic viscosity and calculating the dynamic viscosity of transparent and opaque liquids – GOST 33768-2015.

Determination of moisture sorption [20]; [21]. Hygroscopicity characterizes the ability of substances to absorb moisture from the air. With high hygroscopicity, fertilizers are strongly caked, their flowability and sifting deteriorate, and the granules lose their strength. A common assessment is the determination of the hygroscopic point, which is expressed in %.
The criterion for evaluating the hygroscopicity of granular and powdery chemical products is the hygroscopic point determined by the static – desiccator method of N.E. Pestov.

The hygroscopic point corresponds to the relative humidity of the air (ha), at which the substance does not absorb or lose moisture (equilibrium relative humidity). Consequently, the substance absorbs moisture from the air if ha>h and Vice versa, the substance dries up if h>ha. The rate of moisture absorption by fertilizers is calculated by the formula (1)

	Q = K (ha – h)
	(1)


where Q is the mass of moisture absorbed by a unit of the surface of the substance per unit of time;

K is the coefficient of moisture absorption rate, expressed in kg/(m2·h) by one percent of the difference (ha – h).

The relative humidity of the atmosphere – 40, 60, 80%, which corresponds to the Southern, Central and Northern regions of the Republic of Kazakhstan, is created by introducing concentrated sulfuric acid into distilled water. The resulting solutions of sulfuric acid, which correspond to 40, 60, 80% of the relative humidity of the atmosphere, are poured into desiccators with a lapped lid. Samples of the studied preparations are added to the bottles with a lapped lid and weighed on analytical scales and placed in desiccators, where moisture is absorbed. Every two days, the weighing of BUCs with hitches is carried out until the equilibrium is reached – for 12-14 days.

However, the hygroscopic point determined by this method depends on the humidity of the product and does not characterize the rate of moisture absorption by the substance.

Determination of product properties: determination of the diameter of the arch-forming hole, sifting and angle of the natural slope. The diameter of the arching hole is determined by freely passing the powdered product through a hole with a diameter of 10-50 mm. The sifting capacity of the fertilizer is determined by measuring the time required to pour 500 g of the composition from the funnel at an angle of the inner cone 60°, through a hole of 15 mm. The definition is carried out in points for Meringue. So, if 500 g of fertilizer flows out of the funnel for 0-15 seconds, the fertilizer sifting rate is estimated at 10; when the flow duration is from 15 to 20 seconds, the sifting rate is between 10 and 9 points; when the flow time is from 20 to 30 seconds, it is between 9 and 8 points. Finally, if the duration of precipitation is more than 30 seconds, the fertilizer sifting rate is 8 points. The angle of the natural slope is determined by pouring the substance on a horizontal, smooth surface in the form of a cone-shaped slide and measuring the resulting angle. The angle between the generatrix and the base of this cone is called the angle of the natural slope. The higher the flowability of the powder, the smaller the angle of the natural slope. The angle of natural slope for powdered and granular polymer materials is usually in the range from 30 to 50°. The angle of the natural slope of materials with good flowability is less than 40°. This indicator is used when designing warehouses, bunkers, and transport devices [22]-[25].
1.2.3 Methods of microbiological research

Quantitative accounting of individual physiological groups of microorganisms was carried out by dilution with subsequent seeding on various nutrient elective media [26]; [27]. The number of oligotrophic microorganisms was taken into account on soil agar on Ashby solid medium [27], denitrifiers – on Giltay liquid medium.

2 Research of technology for obtaining and studying the properties of suspended and solid compositions

2.1 Carrying out technological works of the suspended fertilizer composition at the pilot plant

The study of the technology for obtaining a suspended fertilizer composition was carried out at the Experimental industrial installation of "Scientific and Production Association "Ana Zher" LLP, shown in figure 1. 
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1 – reactor; 2 – capacity; 3 – collection-storage.

Figure 1 – Pilot plant for obtaining a suspended fertilizer composition

The resulting pulp is fed through a valve to the container 2, for mixing the pulp with a photo-compound of iron from the Juniperus plant extract, from where the product is pumped to the storage collection 3 of the suspended fertilizer composition.

In reactor 1, equipped with a stirrer, a pulp of a fertilizer composition based on Karatau phosphorite from the Kok-John field of the Araltobe section and ammonium nitrate is obtained at a temperature of 40-60 °C and the process duration is 2-3 hours. The resulting slurry through a valve and enters the tank 2 for mixing the pulp with phytocompounds iron herbal extract Juniperus, where the product is pumped into the collection storage 3 suspension fertilizer composition.
To study the technology for obtaining a suspended fertilizer composition, the following input parameters were selected: the mass ratio N: P2O5 is equal to 1:0.7; 1:0.5; 1:0.3; the amount of phytocompound iron 0.5% by weight of the final product; solution concentration 60%; temperature in the reaction zone 50±1 °C; sampling to determine the water-soluble and citrate-soluble forms of phosphorus pentoxide is carried out after 30 minutes for 3 hours.
Justification of input parameters:

- mass ratio N:P2O5 equal to 1:0.7; 1:0.5; 1:0.3 due to the necessary ratio of nutrient nitrogen and phosphorus pentoxide in the formation of plant tissue;

- the concentration of the solution 60% const - is optimal for its transportation, storage, application with good rheological characteristics;

- the temperature of 50±1 °C is due to a reduction in the cost of the coolant;

- the reaction duration of 3 hours and sampling after 30 minutes determines the dynamics and maximum degree of formation of digestible forms of phosphorus pentoxide.

Output parameters: water-soluble, citrate-soluble, and total form of phosphorus pentoxide; rheological properties.

Justification of output parameters:

- water-soluble, citrate-soluble and digestible form of phosphorus pentoxide is the basis of agrochemical efficiency of fertilizers;
- rheological properties determine the completion of the process of interaction of ammonium nitrate with phosphorous flour and the formation of final products - water-soluble salts.

Table 1 shows the dynamics of the formation of water-soluble, citrate-soluble and total forms of P2O5 at a temperature of 40 oC, a concentration of 60%, depending on the N:P2O5 ratio and time of 1.5-4.5 hours. From the data obtained, it follows that the formation of water-soluble and citrate-soluble phosphates is completed within 4 hours.

Table 1 – Dynamics of the formation of digestible forms of phosphorus pentoxide overtime at a temperature of 40 °C and a concentration of 60%
	Relation

N: Р2О5
	Content Р2О5
	The yield of assimilated form of Р2О5 depending on time, %

	
	
	The duration of reaction, h

	
	
	1.5
	2.0
	2.5
	3.0
	4.0
	4.5

	1
	2
	3
	4
	5
	6
	7
	8

	1:0.7

N=11.9%

Р2О5=8.3%
	P2O5wat.sol.
	10.6
	17.2
	20.3
	26.5
	33.7
	33.7

	
	P2O5cit.sol.
	20.0
	27.6
	33.2
	33.6
	41.1
	41.2

	
	P2O5total
	30.6
	44.8
	53.5
	60.1
	74.8
	74.9


Table continuation 1
	1
	2
	3
	4
	5
	6
	7
	8

	1:0.5

N=13.8%

Р2О5=6.9%
	P2O5wat.sol.
	10.1
	16.6
	20.1
	26.3
	33.5
	33.4

	
	P2O5cit.sol.
	20.3
	27.7
	32.5
	33.9
	44.4
	44.4

	
	P2O5total
	30.4
	44.3
	52.6
	60.2
	77.9
	77.8

	1:0,3 

N=16.7%

Р2О5=4.9%
	P2O5wat.sol.
	10.9
	17.2
	21.6
	27.5
	35.8
	35.8

	
	P2O5cit.sol.
	20.3
	27.7
	31.5
	33.9
	45.4
	45.3

	
	P2O5total
	31.2
	44.9
	53.1
	61.4
	81.2
	81.1


Table 2 shows the dynamics of the formation of water-soluble, citrate-soluble and total forms of P2O5 at a temperature of 45 °C, a concentration of 60%, depending on the N:P2O5 ratio and time of 1.5-4.0 hours.
Table 2 – Dynamics of formation of assimilable forms of P2O5 overtime at t=45oC and C=60% 

	Relation

N:Р2О5
	Content Р2О5
	The yield of assimilated form of Р2О5 depending on time, %

	
	
	The duration of reaction, h

	
	
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0

	1:0.7

N=11.9%

Р2О5=8.3%
	P2O5wat.sol.
	11.2
	17.8
	20.9
	27.2
	34.1
	34.0

	
	P2O5cit.sol.
	20.2
	27.8
	33.2
	34.2
	40.8
	40.8

	
	P2O5total
	31.4
	45.6
	54.1
	61.4
	74.9
	74.8

	1:0.5

N=13.8%

Р2О5=6.9%
	P2O5wat.sol.
	10.9
	17.1
	20.5
	25.6
	33.6
	33.4

	
	P2O5cit.sol.
	20.3
	27.8
	32.9
	36.2
	43.9
	44.2

	
	P2O5total
	31.2
	44.9
	53.4
	61.8
	77.5
	77.6

	1:0.3 

N=16.7%

Р2О5=4.9%
	P2O5wat.sol.
	11.8
	18.7
	21.2
	26.9
	35.7
	35.8

	
	P2O5cit.sol.
	21.0
	26.9
	32.9
	35.4
	45.6
	45.4

	
	P2O5total
	32.8
	45.6
	54.1
	62.3
	81.3
	81.2


From the data obtained, it follows that the formation of water-, citrate-soluble phosphates is completed within 3.5 hours.

Table 3 shows the dynamics of the formation of water-soluble, citrate-soluble and total forms of P2O5 at a temperature of 50 oC, a concentration of 60%, depending on the N: P2O5 ratio and time of 1.5-3.0 hours.
Table 3 – Dynamics of formation of assimilable forms of P2O5 overtime at t=50oC and C=60%

	Relation

N:Р2О5
	Content 

Р2О5
	The yield of assimilated form of Р2О5 depending on time, %

	
	
	The duration of reaction, h

	
	
	1.5
	2.0
	2.5
	3.0

	1:0.7

N=11.9%

Р2О5=8.3%
	P2O5wat.sol.
	25.1
	27.1
	33.5
	33.4

	
	P2O5cit.sol.
	26.6
	33.3
	41.3
	41.3

	
	P2O5total
	51.7
	60.4
	74.8
	74.7

	1:0.5

N=13.8%

Р2О5=6.9%
	P2O5wat.sol.
	26.4
	28.6
	33.8
	33.7

	
	P2O5cit.sol.
	28.2
	35.0
	43.9
	43.8

	
	P2O5total
	54.6
	63.6
	77.7
	77.5

	1:0.3 

N=16.7%

Р2О5=4.9%
	P2O5wat.sol.
	26.7
	30.5
	35.8
	35.8

	
	P2O5cit.sol.
	29.7
	36.0
	45.5
	45.4

	
	P2O5total
	56.4
	66.5
	81.3
	81.2


From the data obtained, it follows that the formation of water-, citrate-soluble phosphates is completed within 2.5 hours.

Table 4 shows the dynamics of the formation of water-soluble, citrate-soluble and total forms of P2O5 at a temperature of 60 oC, a concentration of 60%, depending on the N:P2O5 ratio and time of 1.5-2.7 hours.
Table 4 – Dynamics of formation of assimilable forms of P2O5 overtime at t=60oC and C=60%

	Relation

N:Р2О5
	Content Р2О5
	The yield of assimilated form of Р2О5 depending on time, %

	
	
	The duration of reaction, h

	
	
	1.5
	2.0
	2.4
	2.7

	1
	2
	3
	4
	5
	6

	1:0.7

N=11.9%

Р2О5=8.3%
	P2O5wat.sol.
	25.2
	27.0
	33.6
	33.5

	
	P2O5cit.sol.
	26.7
	32.8
	40.8
	41.0

	
	P2O5total
	51.9
	59.8
	74.4
	74.5

	1:0.5

N=13.8%

Р2О5=6.9%
	P2O5wat.sol.
	26.7
	28.9
	33.7
	33.9

	
	P2O5cit.sol.
	28.6
	35.6
	43.8
	43.7

	
	P2O5total
	55.3
	64.5
	77.5
	77.6

	
	
	
	
	
	

	Table continuation 4

	1
	2
	3
	4
	5
	6

	1:0.3 

N=16.7%

Р2О5=4.9%
	P2O5wat.sol.
	26.8
	30.7
	35.7
	35.8

	
	P2O5cit.sol.
	29.5
	36.0
	45.5
	45.5

	
	P2O5total
	56.3
	66.7
	81.2
	81.3


From the data obtained, it follows that the formation of water-, citrate-soluble phosphates is completed within 2.4 hours.

Table 5-8 shows the data of the rheological characteristics of a mixture of an aqueous solution of phosphate rock and ammonium nitrate in time, at temperatures of 40 °C (table 5), 45 °C (table 6), 50 °C (table 7), 60 °C (table 8).

Table 5 – Change in rheological characteristics of a mixture of an aqueous solution of phosphate rock and ammonium nitrate overtime at a temperature 40оС
	Relation N:P2O5
	Viscosity
	Density, g / cm3
	pH value

	
	Time, h
	Time, h
	Time, h

	
	3
	4
	4,5
	3
	4
	4,5
	3
	4
	4.5

	1:0.7
	131.0
	99.8
	100.1
	1.682
	1.362
	1.361
	4.6
	4.8
	4.75

	1:0.5
	106.0
	80.1
	80.4
	1.552
	1.339
	1.340
	4.5
	4.6
	4.65

	1:0.3
	91.5
	50.2
	49.9
	1.492
	1.320
	1.319
	4.1
	4.5
	4.50


Table 6 – Changes in the rheological characteristics of a mixture of an aqueous solution of phosphorite flour and ammonium nitrate overtime at a temperature of 45оС
	Relation N:P2O5
	Viscosity
	Density, g / cm3
	pH value

	
	Time, h
	Time, h
	Time, h

	
	3
	3.5
	4
	3
	3,5
	4
	3
	3,5
	4

	1:0.7
	130.5
	100.1
	100.2
	1.679
	1.358
	1.359
	4.6
	4.75
	4.7

	1:0.5
	105.0
	79.9
	80.2
	1.553
	1.338
	1.337
	4.4
	4.7
	4.7

	1:0.3
	91.3
	50.1
	49.8
	1.490
	1.321
	1.320
	4.1
	4.5
	4.5


Table 7 – Changes in the rheological characteristics of a mixture of an aqueous solution of phosphorite flour and ammonium nitrate overtime at a temperature of 50оС
	Relation N:P2O5
	Viscosity
	Density, g / cm3
	pH value

	
	Time, h
	Time, h
	Time, h

	
	1.5
	2,5
	3
	1.5
	2.5
	3
	1,5
	2.5
	3

	1:0.7
	131.0
	100.2
	100.1
	1.660
	1.356
	1.357
	4.6
	4.7
	4.7

	1:0.5
	106.0
	80.0
	80.1
	1.552
	1.337
	1.338
	4.4
	4.7
	4.7

	1:0.3
	91.4
	50.3
	49.9
	1.491
	1.322
	1.321
	4.1
	4.5
	4.5


Table 8 – Changes in the rheological characteristics of a mixture of an aqueous solution of phosphorite flour and ammonium nitrate overtime at a temperature of 60°С
	Relation N:P2O5
	Viscosity
	Density, g/cm3
	pH value

	
	Time, h
	Time, h
	Time, h

	
	1.5
	2.4
	2.7
	1.5
	2.4
	2.7
	1.5
	2.4
	2.7

	1:0.7
	130.6
	99.7
	100.0
	1.657
	1.354
	1.352
	4.6
	4.6
	4.65

	1:0.5
	106.0
	79.8
	79.9
	1.557
	1.336
	1.337
	4.4
	4.6
	4.65

	1:0.3
	91.3
	50.2
	50.0
	1.489
	1.321
	1.322
	4.1
	4.5
	4.50


The obtained data are in good agreement with the dynamics of the formation of digestible forms of phosphorus pentoxide, as evidenced by the results.

The optimal time for obtaining a suspended fertilizer composition is a temperature of 50 °C and a process duration of 2.5 hours, at which the maximum yield of digestible forms of phosphorus pentoxide and good rheological properties are observed. Further increase in temperature and time is impractical.

2.2 Research of technology for obtaining a solid fertilizer composition at a pilot plant

The study of the technology for obtaining a solid fertilizer composition was carried out on a pilot plant, shown in figure 2.

In reactor 1, equipped with a stirrer at a temperature of 45-50 °C and a time of 2-3 hours, the pulp of a fertilizer composition based on phosphorite flour (PF) of the Karatau Field of the Kok-John section of Araltobe and ammonium nitrate (AN) is obtained. The resulting pulp through valve 2 enters the storage tank 3, where the phytocompound of iron (PCI) is fed. The suspended fertilizer composition is fed to the pressure tank 5 using a pump 4. From the pressure tank, the composition enters the screw mixer-granulator 7 through the flowmeter valve 6, where it is sprayed on the curtain of a small fraction of the composition coming from the hopper-dispenser 8, where it is fed after the classifier 9. The temperature in the mixer-granulator 75-85 °C is supported by air coming from the heater 10.
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1 – reactor; 2 – valve; 3 – storage tank; 4 – pump; 5 – pressure tank; 6 – flow meter valve; 7 – screw mixer-granulator; 8 – hopper-dispenser; 9 – classifier; 10 – heater
Figure 2 – Pilot plant for obtaining solid fertilizer composition
To study the technology for obtaining a solid fertilizer composition, the following constant, input, and output parameters were selected, which are the basis for determining the optimal technological parameters for obtaining high-quality products with good physical, chemical, and commercial properties. These results were based on studies conducted in 2018 and 2019.

Permanent parameters:

- the mass ratio N:P2O5 is equal TO 1:0.7; 1:0.5; 1:0.3 due to the necessary ratio of nutrient nitrogen and phosphorus pentoxide for the formation of plant tissue;

- the amount phytocompound of iron 0.5% of the final product weight, due to the high agrochemical efficiency of the composition;

- temperature obtaining a suspension of a composition containing phytocompound of iron – 50 °C;

- the temperature of obtaining a solid fertilizer composition containing a phytocompound of iron is 80 °C.

Input parameters of the research:

- mass ratio of the suspended composition to the solid composition (SC:SC) is equal to 1:9; 2:8; 3:7;

- the residence time of reagents in the reaction zone is 10-30 minutes.

Justification of input parameters:

- mass ratio of SC:SC equal 1:9; 2:8; 3:7 due to the determination of the optimal drying time and the maximum yield of a granular product with good physical, chemical and commercial properties;

- the temperature of obtaining a solid composition containing a phytocompound of iron is 80 °C and the residence time of reagents in the reaction zone is 10-30 minutes, due to the temperature in the reaction zone and the residence time of reagents in existing equipment for granulation and drying of fertilizers;

Output parameters when defining the optimal technological parameters for producing solid fertilizer composition was: exit granule size 1-4 mm, and the humidity of the product, strength of granules, the diameter of the free-formative holes, visiting for Meringue, angle of repose.
Justification of output parameters:

- hygroscopic characteristics – the equilibrium humidity, at atmospheric humidity of 40, 60, 80%, is due to the need to determine the residual amount of moisture in the drying process of products. N: P2O5=1:0.7 equilibrium moisture content at a relative humidity of the atmosphere, 40% is 3.4, while 60% is 3.8, with 80% and 4.1 wt.%. When the ratio N:P2O5=1:0.5 equilibrium moisture content at a relative humidity of the atmosphere 40% equal to 3.6, at 60% of 4.0, at 80% and 4.2 wt.%. When the ratio N:P2O5=1:0.3 equilibrium moisture content at a relative humidity of the atmosphere, 40% is equal to 3.8, 60% - 4.2, 80% - 4.5 mass.%;

- commercial properties – diameter free-formative holes, visiting, the angle of repose is directly proportional to the hygroscopic characteristics of the solid compositions, which determine the strength of granules, the conditions of granulometry, transport, storage and mechanized soil solid fertilizer compositions.
Physical, chemical and commercial properties of a solid fertilizer composition with a particle size of 1-4 mm, depending on its moisture content and relative humidity of the atmosphere, are shown in table 9.
From the data obtained, it follows that the solid fertilizer composition under summer, autumn, spring and winter storage conditions has good marketable properties, characterized by a diameter of the arch-forming hole of 10-25 mm, a sifting rate of 8 Points and a natural angle of 33-39°.

Table 9 – The strength of granules, the diameter of the arching hole, sifting, angle of the natural slope of the solid fertilizer composition (particle size 1-4 mm) depending on the relative humidity of the atmosphere and the moisture content of the solid fertilizer composition
	Relative humidity of the atmosphere, %
	The equilibrium moisture content, mass. %
	Granule strength, kg/cm2
	The diameter of the arch-forming hole, mm
	Meringue sifting rate, points
	Angle of natural slope, degree

	N:Р2О5=1:0.7

	40
	3.4
	4.4
	10
	More that 8
	33

	60
	3.8
	4.1
	20
	8
	35

	80
	4.1
	3.7
	25
	8
	36

	N:Р2О5=1:0.5

	40
	3.6
	4.3
	15
	More than 8
	34

	60
	4.0
	3.8
	25
	8
	36

	80
	4.2
	3.5
	25
	8
	37

	N:Р2О5=1:0.3

	40
	3.8
	4.1
	20
	8
	36

	60
	4.2
	3.5
	25
	8
	37

	80
	4.5
	3.0
	25
	8
	39


Drying and granulation of a solid fertilizer composition with a mass ratio of N:P2O5= =1:0.7.

Mass ratio of the suspended to solid fertilizer composition (SC: SC) is equal to 1:9; 2:8; 3:7, the temperature is 80 °C.

The results of technological studies of obtaining a solid fertilizer composition at a pilot plant are presented in tables 10-12.

Table 10 shows the technological parameters of research with a mass ratio of N:P2O5=1:0.7. With a mass ratio of SC: SC =1:9 and the residence time of reagents in the reaction zone of 5 and 10 min. The yield of granules with a size of 1-4 mm is 55 and 64%, and the remaining products have a particle size of less than 1 mm. At the same time, the plant capacity is 155 and 80 kg/h, the product humidity is 3.40 and 3.55 wt. %, the granule strength is 4.37 and 4.33 kg/cm2, the solid composition has good marketable properties. However, the output of pellets with a size of 1-4 mm less than 70% do not meet the requirements of the product granulation standard.
The optimal time for reagents to stay in the reaction zone is 15 and 20 minutes. Under these conditions, the yield of granules with a size of 1-4 mm is 81 and 86%, the productivity is 61 and 52 kg/h, the product humidity is 3.42 and 3.31%, the strength of granules is 4.42 and 4.46 kg/cm2, the product has good marketable properties.

With a mass ratio of SC:SC =2:8 and a residence time of reagents in the reaction zone of 5-10 minutes, the process is not feasible due to the high humidity of the product exceeding the moisture capacity.

The optimal time for reagents to stay in the reaction zone is 15-20 minutes. Under these conditions, the yield of granules with a size of 1-4 mm is 80 and 84%, the productivity is 32 and 23 kg/h, the product humidity is 3.49 and 3.37%, the strength of granules is 4.39 and 4.43 kg/cm2, the product has good marketable properties.

If the mass ratio of SC: SC =3:7 and the residence time of the reagents in the reaction zone is 5-15 min, the process is not feasible. With a residence time of 20 minutes, the yield of granules with a size of 1-4 mm is 81%, the productivity is 14 kg/h, the product humidity is 3.48%, the strength of the granules is 4.46 kg/cm2, the product has good marketable properties.

In tables 11 and 12 presents the results of technological research for producing solid fertilizer composition at a mass ratio N:P2O5=1:0.5 and N: P2O5=1:0.3. The data obtained indicate that with increasing mass relationship N: P2O5 observed a significant reduction in plant performance and product characteristics of the solid fertilizing composition.
Based on the conducted research, the following optimal technological parameters for obtaining a solid fertilizer composition with a mass ratio of N:P2O5=1:0.5; 1:0.3 were determined:

– mass ratio of SC: SC =1:9, the residence time of reagents in the reaction zone is 15 and 20 minutes, the yield of granules with a size of 1-4. 0 mm is 77-89 wt.%, the plant capacity is 39-49 kg/h, the product humidity is 3.33-3.49 wt.%, while the strength of the granules is 4.0-4.5 kg/cm2, the diameter of the arching hole is 15 and 10, the Sifting rate is more than 8 points, the angle of natural slope is 29-35o;

– mass ratio SC:SC =2:8, the residence time of reagents in the reaction zone is 15-20 minutes, at which the yield of granules of 1-4.0 mm is 71-79 mass%, the plant capacity is 14-25 kg/h, the product humidity is 3.42-3.60 mass%, the strength of the granules is 4.20-4.43 kg/cm2, the diameter of the arching hole is 15 and 10, the Sifting rate is 8 or more than 8 points, the angle of natural slope is 30-35o;
Table 10 – Results of technological studies of obtaining a solid fertilizer composition of N:Р2О5=1:0.7


	Input parameters
	Output parameters

	the mass ratio of
 SC: SC
	the residence time of the reagent in the reaction zone, min
	the output of granules, size
1-4 mm, %
	installation capacity, kg/ h
	product humidity, %
	granule strength, kg/cm2
	the diameter of the arch-forming hole of granules 1-4 mm in size
	grain Sifting rate, size

1-4mm, point
	the angle of the natural slope of granules, size

1-4 mm, deg.

	1:9
	5
	55
	155
	3,40
	4,37
	15
	8
	34

	
	10
	64
	80
	3,55
	4,33
	15
	8
	33

	
	15
	81
	61
	3,42
	4,42
	15
	More than 8
	32

	
	20
	86
	52
	3,31
	4,46
	10
	More than 8
	30

	2:8
	5
	the process is not feasible due to the humidity of the product exceeding the moisture capacity

	
	10
	

	
	15
	80
	32
	3,49
	4,39
	15
	8
	31

	
	20
	84
	23
	3,37
	4,43
	10
	More than 8
	29

	3:7
	5
	the process is not feasible due to the humidity of the product exceeding the moisture capacity

	
	10
	

	
	15
	

	
	20
	81
	14
	3,48
	4,46
	15
	8
	32


Table 11 – Results of technological studies of obtaining a solid fertilizer composition of N:Р2О5=1:0,5

 

	Input parameters
	Output parameters

	the mass ratio of 
SC: SC
	the residence time of the reagent in the reaction zone, min
	the output of granules, size
1-4 mm, %
	installation capacity, 
kg/ h
	product humidity, %
	granule strength, kg/cm2
	the diameter of the arch-forming hole of granules 1-4 mm in size
	grain Sifting rate, size

1-4mm, point
	the angle of natural slope of granules, size
1-4 mm, deg.

	1:9
	5
	56
	133
	3,54
	4,25
	15
	8
	35

	
	10
	61
	68
	3,62
	4,00
	15
	8
	34

	
	15
	82
	49
	3,49
	4,30
	15
	More than 8
	31

	
	20
	84
	44
	3,33
	4,50
	10
	More than 8
	29

	2:8
	5
	the process is not feasible due to the humidity of the product exceeding the moisture capacity

	
	10
	

	
	15
	75
	25
	3,49
	4,39
	15
	8
	32

	
	20
	79
	16
	3,42
	4,43
	10
	More than 8
	30

	3:7
	5
	the process is not feasible due to the humidity of the product exceeding the moisture capacity

	
	10
	

	
	15
	

	
	20
	79
	13
	3,51
	4,28
	15
	8
	33


Table 12 – Results of technological studies of obtaining a solid fertilizer composition of N:Р2О5=1:0,3

 

	Input parameters
	Output parameters

	mass 
ratio of 
SC: SC
	the residence time of the reagent in the reaction zone, min
	the output of granules, size
1-4 mm, %
	installation capacity, kg/ h
	product humidity, 
%
	granule strength, kg/cm2
	the diameter of the arch-forming hole of granules 1-4 mm in size
	grain Sifting rate, size 1-4mm, point
	angle of natural slope of granules, size 1-4 mm, 
deg.

	1:9
	5
	52
	119
	3,52
	3,70
	15
	8
	39

	
	10
	55
	67
	3,61
	3,60
	15
	8
	37

	
	15
	77
	44
	3,49
	4,00
	15
	More than 8
	35

	
	20
	89
	39
	3,37
	4,10
	10
	More than 8
	32

	2:8
	5
	the process is not feasible due to the humidity of the product exceeding the moisture capacity

	
	10
	

	
	15
	
	23
	3,6
	4,20
	15
	8
	35

	
	20
	75
	14
	3,45
	4,30
	10
	More than 8
	34

	3:7
	5
	the process is not feasible due to the humidity of the product exceeding the moisture capacity

	
	10
	

	
	15
	

	
	20
	75
	12
	3,57
	3,80
	15
	8
	36


– the mass ratio of SC: SC =3:7, the residence time of reagents in the reaction zone is 20 min, the yield of granules with a size of 1-4. 0 mm is 75 and 79 wt.%, the plant capacity is 12 and 13 kg/h, at which the product humidity is 3.51 and 3.57 wt.%, the strength of the granules is 3.80 and 4.28 kg/cm2, the diameter of the arching hole is 15, the Sifting rate is 8 points, the angle of natural slope is 33 and 36o.
Thus, the optimal technological parameters for obtaining a solid fertilizer composition based on phosphorite flour from the Kok-John Field, the Araltobe site, ammonium nitrate, and phytocompound of iron were determined at the pilot plant. The results of the research can be the basis for preparing the initial ones for creating a low-tonnage production of this type of fertilizer compositions.

3 Study of microbiological and agrochemical characteristics of suspended and solid compositions on production and demonstration experience in onion sowing

3.1 conditions and scheme of production and demonstration experience

At the pilot site of Scientific and Production Association "Ana Zher" LLP, located in the Sairam district of the Turkestan region, a production and demonstration experiment was laid on onion crops on an area of 6 hectares (Annex A). The main plowing at the experimental site was carried out on March 23, 2020. Harrowing was carried out on April 05, 2020. After it, chiseling with fertilization. The amount of fertilizers in terms of N – 100 kg/ha, P2O5 – 50 kg/ha.

Seeds were sown on April 14, 2020. Agricultural technology is generally accepted for the Sairam district of the Turkestan region. The scheme of the field experiment is shown in table 13. the amount of fertilizers: a mixture of ammonium nitrate (AN) and ammophos (AP) is 253 kg/ha and 108 kg/ha, respectively; suspended - 696 l/ha; solid fertilizer composition – 435 kg/ha; 60% suspended fertilizer composition – 696 l/ha and 2.1 l/ha phytocompound of iron; 435 kg/ha of solid fertilizer composition and 2.1 l/ha phytocompound of iron. 

Table 13 – Scheme of the field experiment
	Options
	Phases of plant development
	Amount of applied fertilizers, kg(l)/ha

	
	
	AN
	АP
	solid. comp. AN and PF
	suspended. comp. AN and PF
	solid. comp. AN and PF with PCI
	suspended. comp. AN and PF with PCI

	1
	2
	3
	4
	5
	6
	7
	8

	Control
	3-4 true leaves
	-
	-
	-
	-
	-
	-

	
	6-7 true leaves
	-
	-
	-
	-
	-
	-

	
	beginning of bulb formation
	-
	-
	-
	-
	-
	-

	Etalon - AN + ammophos

N:P2O5 = 1: 0.5

N – 100 kg / ha 

Р2О5 – 50 kg / ha
	3-4 true leaves
	63,25
	27,0
	
	
	
	

	
	6-7 true leaves
	101,2
	43,2
	
	
	
	

	
	beginning of bulb formation
	88,55
	37,8
	
	
	
	


Table continuation 13
	1
	2
	3
	4
	5
	6
	7
	8

	Suspended fertilizer composition based on AN, PF N:P2O5 = 1: 0.5, N - 100 kg / ha, P2O5 - 50 kg / ha
	3-4 true leaves
	
	
	
	174,0
	
	

	
	6-7 true leaves
	
	
	
	278,4
	
	

	
	beginning of bulb formation
	
	
	
	243,6
	
	

	Solid fertilizer composition based on AN and PF
N: P2O5 = 1: 0.5

N - 100 kg / ha

P2O5 - 50 kg / ha
	3-4 true leaves
	
	
	108,75
	
	
	

	
	6-7 true leaves
	
	
	174,00
	
	
	

	
	beginning of bulb formation
	
	
	152,25
	
	
	

	Suspended fertilizer composition based on AM, PF and PCI (60%). N:P2O5 = 1: 0.5; N - 100 kg / ha; P2O5-50 kg / ha
	3-4 true leaves
	
	
	
	
	
	174

	
	6-7 true leaves
	
	
	
	
	
	278,4

	
	beginning of bulb formation
	
	
	
	
	
	243,6

	Solid fertilizer composition based on AN, PF, and PCI (2%). N: P2O5 = 1: 0.5, N – 100 kg / ha, P2O5 –50 kg / ha
	3-4 true leaves
	
	
	
	
	108,75
	

	
	6-7 true leaves
	
	
	
	
	174,00
	

	
	beginning of bulb formation
	
	
	
	
	152,25
	


Fertilizers were applied before watering in phases of 3-4 true leaves 25%, 6-7 true leaves 40%, at the beginning of bulb formation 35%.
3.2 Research results

Table 14 shows the data on the number of onion seedlings as of April 24, 2020, thousand units/ha: control - 545; a mixture of ammonium nitrate and ammophos - 562; suspended fertilizer composition - 575; solid fertilizer composition - 570; suspended fertilizer composition with the phytocompound of iron – 593; solid fertilizer composition with the phytocompound of iron - 588.
Table 14 - Number of onion shoots
	Option
	Seedlings, thousand pcs/ha

	The control
	545

	Etalon - AN + AP
	562

	Suspended fertilizer composition based on AN and PF
	575

	Solid fertilizer composition based on AN and PF 
	570

	Suspended fertilizer composition based on AN, PF and PCI
	593

	Solid composition obtained by AN, PF and PCI
	588


From the data obtained, it can be seen that the suspended and solid fertilizer compositions differ favorably from the standard and the best shoots are observed when combined with the photocomposition of iron.
Determination of the height of the main stem of plants and soil sampling for microbiological studies were carried out on May 12 and June 8, 2020, in phases 3-4 and 7-9 of real leaves, which are presented in tables 15-19.
Data on the height of the main stem are shown in table 15. The height of the main stem, cm: control – 3.5 and 8.0; a mixture of ammonium nitrate and ammophos – 4.0 and 8.3; suspended fertilizer composition – 4.1 and 8.6; solid fertilizer composition – 4.1 and 8.5; suspended fertilizer composition with iron phytocomposition – 5.0 and 11.2; solid composition with iron phytocomposition – 4.8 and 10.5. From the data obtained, it follows that the suspended and solid fertilizer compositions in comparison with the standard have high efficiency for the growth and development of plants.
The analysis of microbiological studies to determine the number of free-living soil bacteria (table 16) was conducted from May 18-22, 2020.

Microbiological studies have shown that free-living bacteria (nitrogen-fixing) have a value of, million. CFU in 1.0 g of soil – control – 0.37; a mixture of ammonium nitrate and ammophos – 0.40; a suspended fertilizer composition - 0.46; a solid fertilizer composition – 0.45; a suspended fertilizer composition containing an iron phytocompound – 1.42; a solid fertilizer composition containing an iron phytocompound – 1.30. There is an increase in the number of free-living bacteria of the composition containing iron phytocompound in comparison with the standard by 3.25 and 3.55 times.

Table 15 – Height of the main onion stalk
	Option
	Height of the main stem, cm

	
	in 3-4 real leaves 
(may 12)
	at 7-9 real leaves 
(June 8)

	The control
	3,5
	8,0

	Etalon - AN + AP
	4,0
	8,3

	Suspended fertilizer composition based on AN and PF
	4,1
	8,6

	Solid fertilizer composition based on AN and PF 
	4,1
	8,5

	Suspended fertilizer composition based on AN, PF and PCI
	5,0
	11,2

	The solid composition obtained by AN, PF and PCI

	4,8
	10,5


Table 16 – Effect of fertilizer compositions on the number of free-living (nitrogen-fixing) bacteria
	Option
	Number of free-living bacteria, mln. CFU in 1.0 g of soil

	Control – soil
	0,37

	Etalon – soil+AN+ammophos
	0,40

	Suspended fertilizer composition based on AN PF
	0,46

	Solid fertilizer composition based on as and PF
	0,45

	Suspended fertilizer composition based on AN PF and PCI
	1,42

	Solid fertilizer composition based on AN PF and PCI
	1,30


The analysis of microbiological studies to determine the number of soil phosphatemobilizing bacteria was carried out from May 25-29, 2020, the results are presented in table 17.

Table 17 – Effect of fertilizer compositions on the number of phosphatemobilizing bacteria
	Option
	The number phosphatability bacteria million CFU in 1.0 g of soil

	Control – soil
	0,51

	Etalon – soil+AN+ammophos
	0,52

	Suspended fertilizer composition based on AN PF
	0,58

	Solid fertilizer composition based on as and PF
	0,57

	Suspended fertilizer composition based on AN PF and PCI
	1,37

	Solid fertilizer composition based on AN PF and PCI
	1,25


Microbiological studies have shown that phosphatability bacteria have a value of, million. CFU in 1.0 g of soil – control – 0.51; a mixture of ammonium nitrate and ammophos – 0.52; solid fertilizer composition – 0.57; suspended fertilizer composition – 0.58; solid fertilizer composition containing iron phytocompound – 1.25; suspended fertilizer composition containing iron phytocompound – 1.37. There is an increase in the number of phosphatemobilizing bacteria in comparison with the standard by 2.40 and 2.63 times.

The analysis of microbiological studies to determine the number of heterotrophic bacteria and soil yeast fungi was carried out from June 1-5, 2020. The results are presented in table 18.
Table 18 – Effect of suspended and solid fertilizer compositions based on AN, PF and PCI on the number of heterotrophic bacteria and yeast fungi

	Option
	Some heterotrophic bacteria and yeast fungi, mln. CFU in 1.0 g of soil

	Control – soil
	0,61

	Etalon – soil+AN+ammophos
	0,63

	Suspended fertilizer composition based on AN PF
	0,71

	Solid fertilizer composition based on as and PF
	0,70

	Suspended fertilizer composition based on AN PF and PCI
	1,05

	Solid fertilizer composition based on AN PF and PCI
	0,92


Microbiological studies have shown that heterotrophic bacteria, yeast fungi have a value of, million. CFU in 1.0 g of soil – control – 0.61; a mixture of ammonium nitrate and ammophos – 0.63; a suspended fertilizer composition – 0.71; a solid fertilizer composition – 0.70; a suspended fertilizer composition containing an iron phytocompound – 1.05; a solid fertilizer composition containing an iron phytocompound – 0.92. The increase in the number of heterotrophic bacteria and yeast fungi in the case of variants of compositions with phyto-compound iron in comparison with the standard was determined by 1.46 and 1.66 times.

The analysis of microbiological studies to determine the number of oligotrophs and soil denitrifiers was carried out from June 1-5, 2020. the results are presented in table 19.


Microbiological studies have shown that the number of oligotrophs and denitrifiers is significant, million. CFU in 1.0 g of soil: control – 7.6 and 6.3; a mixture of ammonium nitrate and ammophos – 12.8 and 16.1; a suspended fertilizer composition – 10.3 and 10.9; a solid fertilizer composition – 10 and 10.3; a suspended fertilizer composition containing an iron phytocomposition – 8.2 and 7.1; a solid fertilizer composition containing an iron phytocomposition – 7.8 and 7.2. A decrease in the number of oligotrophs and denitrifiers was found in the case of variants of compositions with phytocompound iron in comparison with the standard by 1.6 and 2.2 times.

Table 19 – Effect of fertilizer compositions on the number of oligotrophs and denitrifiers

	Option
	Number of oligotrophs, mln. CFU in 1.0 g of soil
	Number of denitrifiers, million CFU in 1.0 g of soil

	Control – soil
	7,6
	6,3

	Etalon – soil+AN+ammophos
	12,8
	16,1

	Suspended fertilizer composition based on AN PF
	10,3
	10,9

	Solid fertilizer composition based on as and PF
	10,0
	10,3

	Suspended fertilizer composition based on AN PF and PCI
	8,2
	7,1

	Solid fertilizer composition based on AN PF and PCI
	7,8
	7,2


Thus based on microbiological studies found an increase in the number of free-living, phosphatability and heterotrophic bacteria, yeast fungi and the reduction in the number of oligotrophs and denitrifying microorganisms in the compositions with phytocompound iron in comparison with the standard that is the basis of providing plants with additional nitrogen and phosphorus pentoxide, timely mineralization of plant residue from the previous year.
Phonological observations of plant growth and development as of July 18, 2020 (table 20) showed that the height of the main stem in the variants of ammonium nitrate and ammophos, suspended and solid fertilizer composition has almost the same value, and in the case of suspended and solid fertilizer compositions containing iron phytocompound, the height of the main stem is higher in comparison with the standard by 21.0 and 25.1%.

Table 20 – Height of the main stem and preservation of onion plants (July 18, 2020.)

	Option
	Height of the main stem, cm
	Number of plants, thousand pieces
	The safety of the plants, %

	Control
	19,5
	450
	82,6

	Etalon – AN+PF
	19,9
	479
	85,2

	Suspended fertilizer composition based on AN and PF
	21,6
	502
	87,3

	Solid fertilizer composition based on AN and PF
	21,3
	496
	87,0

	Suspended fertilizer composition based on AN, PF and PCI
	26,7
	551
	92,9

	Solid fertilizer composition based on AN, PF and PCI
	25,2
	540
	91,8


Plant safety in the case of the standard is 85.2%, suspended and solid fertilizer composition – 87.3 and 87.0%, respectively, and in the versions of suspended and solid fertilizer composition containing iron phytocompound – 92.9 and 91.8%, respectively.

Phenological observations indicate the effectiveness of suspended and solid fertilizer compositions obtained based on ammonium nitrate, phosphorite flour from the Kok-John Field (mass ratio N: P25=1:0.5) and phytocompound of iron from the Juniperus plant extract (2% by weight of the composition) in comparison with other options.

Table 21 shows the onion yield data, the increase and the economic efficiency of the suspended and solid fertilizer composition.

From the data obtained, it follows that suspended and solid fertilizer compositions with iron phytocompound, in comparison with the standard, provide an increase in yield of 122 C/ha and 98 C/ha and an income of 854,000 tenge/ha and 686,000 tenge/ha.

Table 21 – Onion yield, increase and economic indicators of application

	Оption
	Onion yield, C/ha
	Economic efficiency in comparison with the standard, tenge/ha

	
	total
	the yield increase
	due to the cost of the miner. fertilizer.
	due to the additional crop

	Control
	49
	-
	
	

	Etalon – AN+PF
	185
	-
	
	0,0

	Suspended fertilizer composition based on AN and PF
	197
	12
	1 648
	84 000

	Solid fertilizer composition based on AN and PF
	192
	7
	14 166
	49 000

	Suspended fertilizer composition based on AN, PF and PCI
	307
	122
	246
	854 000

	Solid fertilizer composition based on AN, PF and PCI
	283
	98
	12 861
	686 000

	Note - the price of ammophos – 150,000 tenge/t; phosphorite flour – 17,000 tenge/t; ammonium nitrate – 102,000 tenge/t; suspended composition based on AN PF without PCI – 58,000 tenge/t; solid composition based on as and PF without PCI – 64,000 tenge/t; suspended composition based on AN PF and PCI – 60,000 tenge/t; solid composition based on AN PF and PCI – 67,000 tenge/t; onions – 70,000 tenge/t


Thus, the high soil-microbiological, agrochemical and economic efficiency of the suspended and solid composition based on phosphorite flour of the field, Kok-John, Araltobe site, ammonium nitrate, and iron phytocompound on onion crops was established. 

4 Preparation of initial data for the creation of low-tonnage production and recommendations for the use of suspended and solid fertilizer compositions

The initial data for creating a low-tonnage production of a suspended and solid fertilizer composition were based on the following: optimal technological parameters of the production process; basic technological scheme; selection of equipment for creating a low-tonnage production; recommendations for the use of suspended and solid fertilizer compositions (Annex B).

4.1 Optimal technological parameters of the process of obtaining a suspended fertilizer composition
Input parameters: mass ratio N:P2O5 equal to 1:0.7; 1:0.5; 1:0.3; the amount of iron phytocomposite 0.5% by weight of the final product; solution concentration 60%; temperature in the reaction zone 50±1 °C, the residence time of reagents in the reaction zone 2.5 hours.

Output parameters: water-soluble, citrate-soluble and total form of phosphorus pentoxide and rheological properties of the suspension.

The output parameters of the forms of phosphorous pentoxide. Ratio N: P2O5=1:0.7, %: P2O5wat.s. – 33.6; P2O5cit.s. – 40.8; P2O5total - 74.4. Ratio N:P2O5=1:0.5, %: P2O5wat.s. – 33.7; P2O5cit.s. – 43.8; P2O5total – 77.5. The ratio N:P2O5=1:0.3, %: P2O5wat.s. – 35.7; P2O5cit.s. – 45.5; P2O5total – 81.2.

Output parameters of rheological properties. Ratio N:P2O5=1:0.7 – viscosity 100.2 MPa·s, density 1.356 g/cm3, pH value 4.7; ratio N:P2O5=1:0.5 – viscosity 80 MPa·s, density 1.337 g/cm3, pH value 4.7; ratio N: P2O5=1:0.3 – viscosity 50.3 MPa·s, density 1.322 g/cm3, value рН 4,5.

4.2 Optimal technological parameters of the process of obtaining a solid fertilizer composition

Optimal technological input parameters for obtaining a solid fertilizer composition at N:P2O5=1:0.7; 1:0.5; 1:0.3 is the mass ratio of SC:SC is equal to 2:8, the residence time of reagents in the reaction zone is 20 minutes.
The output parameters for optimal technological parameters for obtaining a solid fertilizer composition were: the yield of granules with a size of 1-4 mm, product humidity, granule strength, diameter of the arch-forming hole, sifting by Mering, angle of natural slope:

- mass ratio N: P2O5=1:0.7 - the yield of granules with a size of 1-4 mm is 84%, the plant capacity is 23 kg/ h, the product humidity is 3.37%, the strength of the granules is 4.43 kg/cm2, the diameter of the arching hole is 10 mm, the Sifting rate is 8 points, the angle of natural slope is 29o;

- mass ratio N: P2O5=1:0.5 - output of granules with a size of 1-4 mm 79%, plant capacity 16 kg/ h, product humidity 3.42%, granule strength 4.43 kg/cm2, the diameter of the arching hole 10 mm, sifting by Mering 8 points, angle of natural slope 30o;
- mass ratio N: P2O5=1:0.3 - output of granules with a size of 1-4 mm 75%, plant capacity 14 kg/ h, product humidity 3.45%, granule strength 4.30 kg/cm2, the diameter of the arching hole 10 mm, sifting by Mering 8 points, angle of natural slope 34о.

4.3 Principle-technological scheme for obtaining a suspended and solid fertilizer composition

The basic technological scheme for obtaining suspended and solid fertilizer compositions are shown in figure C.1, which consists of sections "a", where the scheme for obtaining suspended and "b" - solid fertilizer compositions is presented.

4.4 Selection of equipment for low-tonnage production of suspended and solid fertilizer compositions

To create a low-tonnage production of suspended and solid fertilizer compositions, the following equipment was selected, which are presented in table 22.

Table 22 – technical characteristics of the pilot plant equipment

	Name of equipment 

or device
	Amount
	The material of the working area
	Technical characteristics

	1
	2
	3
	4

	Auger Granulator
	1
	stainless steel (st. 316L)
	L=4,2 m, D= 0,75 m

	Reactor
	2
	stainless steel
	V = 1000 l 

	Collection vault 1
	1
	plastic
	V = 3000 l 

	Centrifugal pump
	2
	stainless steel 

(st.  316L)
	BAW-1, 0,37 kw, diameter 25-89 mkm 2740 rev/min

	
	
	
	

	Table continuation 22

	1
	2
	3
	4

	
	
	
	

	Flow meter
	1
	too
	consumption up to – 50 l/min

	Electronic technical scales
	1
	« »
	PV-15, up to 15 kg, +/– 5 g

	Dosing hopper
	1
	« »
	overall dimensions (LxWxH), mm 5054x2963x4094

	Classifier
	1
	« »
	KM 1KSN–3 overall dimensions (LxWxH), mm 4000x800x950

	Bimetallic air heater, spiral-rolling
	1
	KSK 3-6
	overall dimensions: L–650mm; H–602mm; H-575 mm; m – 34 kg

	Name of equipment or device
	Amount
	The material of the working area
	Technical characteristics


4.5 Equipment of Scientific and Production Association "Ana Zher" LLP, which will be used to create low-tonnage production of suspended and solid fertilizer compositions
Figure 3 shows a cascade of reactors for obtaining a suspended fertilizer composition 1 – a reactor for preparing a suspended composition; 2 - a reactor for obtaining a suspended fertilizer composition containing PCI; 3 – a collection-storage.

[image: image5.png]



1, 2 – reactors for obtaining a suspended fertilizer composition; 3 – collection
Figure 3 – Cascade of reactors for the production of suspension fertilizer compositions

4.6 Recommendations for the use of suspended and solid fertilizer compositions

Based on two-year field (2018-2019) and production and demonstration (2020) experiments, the optimal terms and standards for the use of suspended and solid fertilizer compositions obtained based on AN, PF and PCI with a mass ratio of N: P2O5=1:0.5; N-100 kg/ha; P2O5 – 50 kg/ha were determined.

Suspended fertilizer composition (60%). The amount of the composition introduced in the phases of plant development, l/ha – 3-4 real leaves – 174; 6-7 real leaves – 278.4; the beginning of bulb formation – 243.6.

Solid fertilizer composition. The amount of introduced composition in the phases of plant development, kg/ha - 3-4 real leaves – 108.75; 6-7 real leaves – 174.00; the beginning of bulb formation – 152,25. 

CONCLUSION

Summary of research results for 2018-2020

1 In the laboratory, and enlarged laboratory and experimental-industrial plants has been studied as education, water, citrate-soluble P2O5 in an aqueous solution of ammonium nitrate and phosphate of the Kok-John Field (P2O5 – 28%), with N:P2O5 equal to 1:0,7; 1:0,5; 1:0,3, solution concentration of 60% and a temperature of 25, 40, 45, 50, 60 oC. Based on the conducted research, the optimal parameters for obtaining a suspended fertilizer composition were determined: temperature 50 oC, time 2.5 hours. Under these conditions, the yield of P2O5 water is 33.5-35.8%, citrate-soluble – 41.3-45.5%, total – 47.8-81.3%. The suspended fertilizer composition containing 2% iron phytocomposite has a viscosity of 100.2-50.3 MPa·s, a density of 1.356-1.322 g/cm3, and a pH of 4.7-4.5.

2 Physical, chemical, and commercial properties were studied, and x-ray, electron microscopic, and thermographic analysis methods revealed that the products of interaction between the Kok-John Field's phosphorite flour and ammonium nitrate are calcium nitrate, ammonium, and calcium phosphates, which are the main sources of plant nutrition. The equilibrium humidity of the solid composition is determined at a relative humidity of 40, 60 and 80%, at which it has good marketable properties, characterized by the diameter of the arch-forming hole, sifting, and the angle of natural slope. The results obtained were the scientific basis for choosing equipment for drying and granulation, storage, transportation, and mechanized application of solid composition.

3 In laboratory conditions, as well as on enlarged laboratory and pilot plants, the optimal technological parameters for obtaining a solid fertilizer composition containing nitrogen from 22.3-25.7 wt.% and phosphorus pentoxide – 7.5-16.1 wt.%. The mass ratio of the suspended composition to the solid composition (SC:SC) equal to 2:8, the residence time of reagents in the reaction zone is 20 minutes, provides for:

- mass ratio N: P2O5=1:0.7 - the yield of granules with a size of 1-4 mm is 84%, the plant capacity is 23 kg/ h, the product humidity is 3.37%, the strength of the granules is 4.43 kg/cm2, the diameter of the arching hole is 10 mm, the Sifting rate is 8 points, the angle of natural slope is 29o;

- mass ratio N: P2O5=1:0.5 - the yield of granules with a size of 1-4 mm is 79%, the plant capacity is 16 kg/ h, the product humidity is 3.42%, the strength of the granules is 4.43 kg/cm2, the diameter of the arching hole is 10 mm, the Sifting rate is 8 points, the angle of natural slope is 30o;

- mass ratio N: P2O5=1:0.3 - the yield of granules with a size of 1-4 mm is 75%, the plant capacity is 14 kg/ h, the product humidity is 3.45%, the strength of the granules is 4.30 kg/cm2, the diameter of the arching hole is 10 mm, the Sifting rate is 8 points, the angle of natural slope is 34o.

4 Microbiological and agrochemical characteristics of suspended and solid compositions containing iron phytocomposition on onion crops were Studied. It was determined that fertilizer compositions containing iron phytocomposition increase the number of nitrogen-fixing, phosphatemobilizing, heterotrophic bacteria and yeast fungi and reduce the content of oligotrophs that mineralize humus and denitrifiers that decompose soil nitrate-nitrogen. The high agrochemical efficiency of the composition is shown, which is in good agreement with microbiological studies. Due to the provision of plants with additional nutrients, the yield increase in comparison with the standard was 122 с/ha and 98 с/ha, while the economic effect is 854,000 tenge/ha and 686,000 tenge/ha.

Assessment of the completeness of the task solution: The tasks were completed in full by the calendar plan.
Development of recommendations and initial data on the specific use of research results includes optimal technological parameters of the production process; selection and layout of equipment for creating low-tonnage production; terms and standards for the use of compositions.
Results of the evaluation of technical and economic efficiency of implementation:
On the production and demonstration experience on onion crops, it was found that suspended and solid fertilizer compositions with iron phytocomposition provide an increase in yield in comparison with the standard of 122 с/ha and 98 с/ha, while the economic effect is 854,000 tenge/ha and 686,000 tenge/ha.

Results of evaluating the scientific and technical level of research performed in comparison with the best achievements in this field:

The innovative nature of the research methodology used in this work lies in its complexity and the correct choice of methods of chemical, physicochemical, laboratory and technological research, ensuring its full implementation and reliability of the results obtained.
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Act of production and demonstration experience to determine agrochemical and economic efficiency on onion crops of suspended and solid fertilizer compositions
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ACT 
of production and demonstration experience to determine agrochemical and economic efficiency on onion crops of suspended and solid fertilizer compositions
We, the undersigned, from JSC "A.B. Bekturov Institute of chemical Sciences" head of the laboratory of inorganic synthesis and materials, doctor of technical Sciences, Professor S. Usmanov, project Manager – candidate of technical Sciences G.T. Omarova, research associate Sh. Baibashchayeva, research associate E.N. Ramazanova, Junior research associate B.Tolkyn and Director of the Department of Agrochemistry K.U. Makhmudov, senior research associate, candidate of chemical Sciences Kh.S. Usmanov from "Scientific and production Association "Ana Zher" LLP have drawn up this act stating that in the 2020 season production and demonstration experience was established to determine the microbiological, agrochemical and economic efficiency of a suspended and solid fertilizer composition based on Karatau phosphorite flour (PF) of the Kok-John Field, Araltobe site with a P2O5 – 28% content, ammonium nitrate (AN) and the phytocomposition of iron (PCI) from Juniperus plant extract on onion crops.

For the experiment, a suspended fertilizer composition containing N - 13.1 wt.% and P2O5 - 6.5 wt.% and a solid fertilizer composition N - 22.7 wt.% and P2O5 - 12.1 wt.% In the representation of N : P2O5 = 1: 0.5. The amount of iron phytocompounds is 0.5 wt.% based on the dry weight of the fertilizer composition.

At the pilot site of Scientific and Production Association "Ana Zher" LLP, located in the Sairam district of the Turkestan region, a production and demonstration experiment was laid on onion crops on an area of 6 hectares (Annex A). The main plowing at the experimental site was carried out on March 23, 2020. Harrowing was carried out on April 05, 2020, after it, chiseling with fertilization. The amount of fertilizers in terms of N – 100 kg/ha, P2O5 – 50 kg/ha.

Seeds were sown on April 14, 2020. Agricultural technology is generally accepted for the Sairam district of the Turkestan region. 

The scheme of the field experiment is shown in table 1. The amount of fertilizers: a mixture of ammonium nitrate (AN) and ammophos (AF) is 253 kg/ha and 108 kg/ha, respectively; suspended - 696 l/ha; solid fertilizer composition – 435 kg/ha; 60% suspended fertilizer composition – 696 l/ha and 2.1 l/ha of iron phytocomposition; 435 kg/ha of solid fertilizer composition and 2.1 l/ha of iron phytocomposition. Fertilizers were applied before watering in phases of 3-4 true leaves 25%, 6-7 true leaves 40%, at the beginning of bulb formation 35%.

Table 1 – Scheme of the field experiment

	Options
	Phases of plant development
	Amount of applied fertilizers, kg(l)/ha

	
	
	AN
	АF
	solid. comp. AN and PF
	suspended. comp. AN and PF
	solid. comp. AN and PF with PCI
	suspended. comp. AN and PF with PCI

	1
	2
	3
	4
	5
	6
	7
	8

	Control
	3-4 true leaves
	-
	-
	-
	-
	-
	-

	
	6-7 true leaves
	-
	-
	-
	-
	-
	-

	
	beginning of bulb formation
	-
	-
	-
	-
	-
	-

	Etalon - AN + ammophos N: P2O5 = 1: 0.5 N - 100 kg / ha Р2О5 – 50 kg / ha
	3-4 true leaves
	63,25
	27,0
	
	
	
	

	
	6-7 true leaves
	101,2
	43,2
	
	
	
	

	
	beginning of bulb formation
	88,55
	37,8
	
	
	
	

	Solid fertilizer composition based on AN and PF N: P2O5 = 1: 0.5 
	3-4 true leaves
	
	
	108,75
	
	
	

	
	6-7 true leaves
	
	
	174,00
	
	
	

	
	beginning of bulb formation
	
	
	152,25
	
	
	


Table continuation 1
	1
	2
	3
	4
	5
	6
	7
	8

	N -100 kg/ha P2O5 - 50 kg/ha
	
	
	
	
	
	
	

	Suspended fertilizer composition based on AN, PF N: P2O5 = 1: 0.5, N - 100 kg / ha, P2O5 - 50 kg / ha
	3-4 true leaves
	
	
	
	174,0
	
	

	
	6-7 true leaves
	
	
	
	278,4
	
	

	
	beginning of bulb formation
	
	
	
	243,6
	
	

	Solid fertilizer composition based on AN, PF, and PCI (2%). N: P2O5 = 1: 0.5, N – 100 kg / ha, P2O5 –50 kg / ha
	3-4 true leaves
	
	
	
	
	108,75
	

	
	6-7 true leaves
	
	
	
	
	174,00
	

	
	beginning of bulb formation
	
	
	
	
	152,25
	

	Suspended fertilizer composition based on AN, PF and PCI (60%). N: P2O5 = 1: 0.5; N - 100 kg / ha; P2O5-50 kg / ha
	3-4 true leaves
	
	
	
	
	
	174

	
	6-7 true leaves
	
	
	
	
	
	278,4

	
	beginning of bulb formation
	
	
	
	
	
	243,6


Research results

Table 2 shows the data on the number of onion seedlings as of April 24, 2020, thousand units/ha: control - 545; a mixture of ammonium nitrate and ammophos - 562; suspended fertilizer composition - 575; solid fertilizer composition - 570; suspended fertilizer composition with the Phyto-iron compound - 593; solid fertilizer composition with the Phyto-iron compound - 588. 

From the data obtained, it can be seen that the suspended and solid fertilizer compositions differ favorably from the standard and the best shoots are observed when combined with the photocomposition of iron. 

Determination of the height of the main stem of plants and soil sampling for microbiological studies were carried out on May 12 and June 8, 2020, in phases 3-4 and 7-9 of real leaves, which are presented in tables 3-6. 

Table 2 - Number of onion shoots
	Options
	Seedlings, thousand pcs / ha

	The control
	545

	Etalon - AN + AF
	562

	Suspended fertilizer composition based on AN and PF
	575

	Solid fertilizer composition based on AN and PF 
	570

	Suspended fertilizer composition based on AN, PF and PCI
	593

	Solid composition obtained by AN, PF and PCI
	588


Data on the height of the main stem are shown in table 3. The height of the main stem, cm: control – 3.5 and 8.0; a mixture of ammonium nitrate and ammophos – 4.0 and 8.3; suspended fertilizer composition – 4.1 and 8.6; solid fertilizer composition – 4.1 and 8.5; suspended fertilizer composition with iron phytocomposition – 5.0 and 11.2; solid composition with iron phytocomposition – 4.8 and 10.5. From the data obtained, it follows that the suspended and solid fertilizer compositions in comparison with the standard have high efficiency for the growth and development of plants.

Table 3 – Height of the main onion stalk
	Options
	Height of the main stem, cm

	
	in 3-4 real leaves 
(May 12)
	at 7-9 real leaves 
(June 8)

	The control
	3,5
	8,0

	Etalon - AN + AF
	4,0
	8,3

	Suspended fertilizer composition based on AN and PF
	4,1
	8,6

	Solid fertilizer composition based on AN and PF 
	4,1
	8,5

	Suspended fertilizer composition based on AN, PF and PCI
	5,0
	11,2

	The solid composition obtained by AN, PF and PCI 
	4,8
	10,5


The analysis of microbiological studies to determine the number of free-living soil bacteria (table 4) was conducted from May 18-22, 2020.

Table 4 – Effect of fertilizer compositions on the number of free-living (nitrogen-fixing) bacteria

	Options
	Number of free-living bacteria, mln. CFU in 1.0 g of soil

	Control – soil
	0,37

	Etalon – soil+AN+ammophos
	0,40

	Suspended fertilizer composition based on AN PF
	0,46

	Solid fertilizer composition based on as and PF
	0,45

	Suspended fertilizer composition based on AN PF and PCI
	1,42

	Solid fertilizer composition based on AN PF and PCI
	1,30


Microbiological studies have shown that free-living bacteria (nitrogen-fixing) have a value of, million. CFU in 1.0 g of soil – control – 0.37; a mixture of ammonium nitrate and ammophos – 0.40; a suspended fertilizer composition - 0.46; a solid fertilizer composition – 0.45; a suspended fertilizer composition containing an iron phyto – compound-1.42; a solid fertilizer composition containing an iron phyto – compound-1.30. There is an increase in the number of free-living bacteria of the composition containing iron phytocomposition in comparison with the standard by 3.25 and 3.55 times.

The analysis of microbiological studies to determine the number of soil phosphatemobilizing bacteria was carried out from May 25-29, 2020, the results are presented in table 5.

Microbiological studies have shown that phosphatability bacteria have a value of, million. CFU in 1.0 g of soil – control – 0.51; a mixture of ammonium nitrate and ammophos – 0.52; solid fertilizer composition – 0.57; suspended fertilizer composition – 0.58; solid fertilizer composition containing iron phytocomposition – 1.25; suspended fertilizer composition containing iron phytocomposition – 1.37. There is an increase in the number of phosphatemobilizing bacteria in comparison with the standard by 2.40 and 2.63 times.

Table 5 – Effect of fertilizer compositions on the number of phosphatemobilizing bacteria

	Options
	The number phosphatability bacteria million CFU in 1.0 g of soil

	Control – soil
	0,51

	Etalon – soil+AN+ammophos
	0,52

	Suspended fertilizer composition based on AN PF
	0,58

	Solid fertilizer composition based on as and PF
	0,57

	Suspended fertilizer composition based on AN PF and PCI
	1,37

	Solid fertilizer composition based on AN PF and PCI
	1,25


The analysis of microbiological studies to determine the number of heterotrophic bacteria and soil yeast fungi was carried out from June 1-5, 2020, the results are presented in table 6. 

Table 6 – Effect of suspended and solid fertilizer compositions based on AN, PF and PCI on the number of heterotrophic bacteria and yeast fungi

	Options
	Some heterotrophic bacteria and yeast fungi, mln. CFU in 1.0 g of soil 

	Control – soil
	0,61

	Etalon – soil+AN+ammophos
	0,63

	Suspended fertilizer composition based on AN PF
	0,71

	Solid fertilizer composition based on as and PF
	0,70

	Suspended fertilizer composition based on AN PF and PCI
	1,05

	Solid fertilizer composition based on AN PF and PCI
	0,92


Microbiological studies have shown that heterotrophic bacteria, yeast fungi have a value of, million. CFU in 1.0 g of soil – control – 0.61; a mixture of ammonium nitrate and ammophos – 0.63; a suspended fertilizer composition – 0.71; a solid fertilizer composition – 0.70; a suspended fertilizer composition containing an iron phytocomposition – 1.05; a solid fertilizer composition containing an iron phytocomposition – 0.92. The increase in the number of heterotrophic bacteria and yeast fungi in the case of variants of compositions with phyto-compound iron in comparison with the standard was determined by 1.46 and 1.66 times.

The analysis of microbiological studies to determine the number of oligotrophs and soil denitrifiers was carried out from June 1-5, 2020, the results are presented in table 7. 

Table 7 – Effect of fertilizer compositions on the number of oligotrophs and denitrifiers

	Options
	Number of oligotrophs, mln. CFU in 1.0 g of soil
	Number of denitrifiers, million CFU in 1.0 g of soil

	Control – soil
	7,6
	6,3

	Etalon – soil+AN+ammophos
	12,8
	16,1

	Suspended fertilizer composition based on AN PF
	10,3
	10,9

	Solid fertilizer composition based on as and PF
	10,0
	10,3

	Suspended fertilizer composition based on AN PF and PCI
	8,2
	7,1

	Solid fertilizer composition based on AN PF and PCI
	7,8
	7,2


Microbiological studies have shown that the number of oligotrophs and denitrifiers is significant, million. CFU in 1.0 g of soil: control – 7.6 and 6.3; a mixture of ammonium nitrate and ammophos – 12.8 and 16.1; a suspended fertilizer composition – 10.3 and 10.9; a solid fertilizer composition – 10 and 10.3; a suspended fertilizer composition containing an iron phytocomposition – 8.2 and 7.1; a solid fertilizer composition containing an iron phytocomposition – 7.8 and 7.2. A decrease in the number of oligotrophs and denitrifiers was found in the case of variants of compositions with phyto-compound iron in comparison with the standard by 1.6 and 2.2 times.

Thus based on microbiological studies found an increase in the number of free-living, phosphatability and heterotrophic bacteria, yeast fungi and the reduction in the number of oligotrophs and denitrifying microorganisms in the compositions with Phytoseiidae iron in comparison with the standard that is the basis of providing plants with additional nitrogen and phosphorus pentoxide, timely mineralization of plant residue from the previous year. 

Phenological observations of plant growth and development as of July 18, 2020 (table 8) showed that the height of the main stem in the variants of ammonium nitrate and ammophos, suspended and solid fertilizer composition has almost the same value, and in the case of suspended and solid fertilizer compositions containing iron phytocomposition, the height of the main stem is higher in comparison with the standard by 21.0 and 25.1%.

Table 8 – Height of the main stem and preservation of onion plants (July 18, 2020.)

	Options
	Height of the main stem, cm
	Number of plants, thousand pieces
	The safety of the plants, %

	Control
	19,5
	450
	82,6

	Etalon – AN+PR
	19,9
	479
	85,2

	Suspended fertilizer composition based on AN PF
	21,6
	502
	87,3

	Solid fertilizer composition based on AN and PF
	21,3
	496
	87,0

	Suspended fertilizer composition based on AN, PF and PCI
	26,7
	551
	92,9

	Solid fertilizer composition based on AN, PF and PCI
	25,2
	540
	91,8


Plant safety in the case of the standard is 85.2%, suspended and solid fertilizer composition – 87.3 and 87.0%, respectively, and in the versions of suspended and solid fertilizer composition containing iron phytocomposition – 92.9 and 91.8%, respectively.

Phenological observations indicate the effectiveness of suspended and solid fertilizer compositions obtained based on ammonium nitrate, phosphorite flour from the Kok-John Field (mass ratio N:P2O5=1:0.5) and phytocomposition of iron from the Juniperus plant extract (2% by weight of the composition) in comparison with other options.

Table 9 shows the onion yield data, the increase and the economic efficiency of the suspended and solid fertilizer composition.

From the data obtained, it follows that suspended and solid fertilizer compositions with iron phytocomposition, in comparison with the standard, provide an increase in yield of 122 C/ha and 98 C/ha and an income of 854,000 tenge/ha and 686,000 tenge/ha.
Table 9 – Onion yield, increase and economic indicators of application
	Name of options
	Onion yield, C/ha
	Economic efficiency in comparison with the standard, tenge/ha

	
	total
	the yield increase
	due to the cost of the miner. fertilizer.
	due to the additional crop

	Control
	49
	-
	
	

	Etalon – AN+PF
	185
	-
	
	0,0

	Suspended fertilizer composition based on AN PF
	197
	12
	1 648
	84 000

	Solid fertilizer composition based on AN and PF
	192
	7
	14 166
	49 000

	Suspended fertilizer composition based on AN, PF and PCI
	307
	122
	246
	854 000

	Solid fertilizer composition based on AN, PF and PCI
	283
	98
	12 861
	686 000

	Note - the price of ammophos – 150,000 tenge/t; phosphorite flour – 17,000 tenge/t; ammonium nitrate – 102,000 tenge/t; suspended composition based on AN PF without PCI – 58,000 tenge/t; solid composition based on as and PF without PCI – 64,000 tenge/t; suspended composition based on AN PF and PCI – 60,000 tenge/t; solid composition based on AN PF and PCI – 67,000 tenge/t; onions – 70,000 tenge/t


Thus, the high soil-microbiological, agrochemical and economic efficiency of the suspended and solid composition based on phosphorite flour of the field, Kok-John, Araltobe site, ammonium nitrate, and iron phytocomposition on onion crops was established.
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_________________ R.U. Makhmudov

_________________ c.ch.sci. Kh.S. Usmanov
	from JSC "A.B. Bekturov Institute of chemical Sciences"

_______________ d.ch. ski., prof. S. Usmanov

_______________ c.t.sci. G.T. Omarova

_______________ r.a. Sh. Baibashchayeva

_______________ r.a. E.N. Ramazanova

_______________ j.r.a. B. Tolkyn
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AKT
NMpPOM3BO/CTBEHHO-AEMOHCTPALIMOHHOIO OMNLITA M0 ONPeCliCHUI0
arpoXMMUYECKOW U 3KOHOMUYECKOMN 3PHeKTUBHOCTH Ha MOCeBax nyka
CYCTIeH3UPOBAHHOW U TBEPAOH YA0BPHTEILHBLIX KOMMO3NLIUKA

Mot Hxkenoanucaewmecs, oT AO «HCTUTYT XuUMUUEcKUX Hayk wumedn Al
Bexryposa» 3asefyolnii nabopaTtopueilt HeopraHnyeckoro crHTesa 1 matepralion.
JIOKTOD  TexHuueckux Hayk. npodeccop C. YCMaxoB, DYKOBOAUTENb MpoekTa
KaHanaaT TexHuueckux Hayk [T. Omaposa, HaydHbIi cotpyaHuk L. bBaubawaesa
HayuHbIM coTpyAHnK O H. Pamasancesa, mMnaaimii HaydHblid cotpyarvk b, TonksiH v o7
100 «Hay4+o-nporsBoACTBEHHoE 00beavHeHve «AHa XKep» AvpekTop aenapiamenia
arpoxuniy K.Y. Maxmy/oBs, CTapLumii HayuHbii COTPYARUK, KaHAWAAT XUMAHCCKAX HAYK
X.C. YemaroB COCTaBWSIM HACTCALLMIA akT B TOM, YTO B Ce30H 2020 1. Obln 3anokeH
NPOU3BOACTBEHHO- EMOHCTPALMCHEBIA ONBIT N0 ONPEACNICHNIO MVKPODUONIOTUMUECKOU.
ArpoOXMMUYECKOA 1 BKOHOMUHECKOW 3(PMEKTUBHOCTY CYCNEeH3upoBaiHion v TBEpAOA
YA0OPUTENbHOV  KOMIO3ULMYM  Ha  octoBe  (hocdopuTHOW  Myku (OM)  Kapartay
nmectopoxaenun  Kok-IDkoH. yuactka Apantode ¢ cogepkasven P:0s - 287
ammuauno cenutpkl (AC) u  duTocoemmHerus kenesa {(PCXK) pactutenbHoro
sKkcTpakTa Juniperus Ha nocesax nyka

Ans onwita  ObUWM  UCMONbL3OBAHLI  CycneHsupoBaHhas  yacGpuTensHas
Kominosviumst, coaepxaliast N — 131 macc.% u P20s 8.5 macc % u 18ecpaas
yaobpvitenbHas komnoauuws N - 22,7 mace.% u Pz0s — 12,1 macc.% B COOTHOLL
N:P:0s =1:0,5. Konuueciso dutocoeanHerust xenesa 0.5 macc.% o1 cyxoro Beca
YAOOPUTENBLHOW KOMMO3NLMK.

Ha onwbitHom yuactke TOO «Hayuso-npousBo/IcTBeHHOE obbeauHeHne «AHa
XKepr, pacnonoxeHHoro B Calpamckom pavone Typkecrtasckon obnactu, ©Bioin
3an0MeH NpoK3BOACTBEHHO-A8MOHCTPALIMOHHBI/ OMbIT Ha Nocesax nyka, Ha nicuany 6
ra. OcHoBHas Bcnalika Ha onbITHOM yvacTke nposejeta 23 wmapra 2020 r.
Goporosanve nposeaeHo 05 anpens 2020 r.. Bcneg 3a HUM YK3ENeBaHue ¢ BHECEHUEM
yaobpenun. Konuniectso yaobpenui 8 nepecyete Ha N — 100 ki/ra, P20s — 50 krira

Ces cenmaH nposegaer 14 anpens 2020 r. ArpotexHuKa oflbita COLIenpuHaTasn a5ls
Caitpameckero paiiona Typkectasckon cbnacti.

Cxema nonesoro onbiTa npysejeHa B Tadnuue 1. Konuuectso yaobpennit: cvecs
amMmuadiol cenuTpsl 1 ammochoca coctasnsieT, 253 krira 1 108 kr/ra cooTBETCTBEHHO:
cycneHsupoBaiHon - 696 nira: TBepach yaoBputenbHol koMnosnyua — 435 wifra; 807%
cycneHsupoBatoh  yaobputensHoin  xomnosuumm  — 686 nira w21 nia
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[image: image7.png]hutocoeamHervst enesa; 435 «kr/ra Teeppon KoMnosvumm v 2,1 nfra ntocoeguHeHns
Kenesa. YRoBpeHus BHOCUNM Nepea nonueom B dasax 3-4 HacToswux nuctbes 25%,
6-7 HacToawux nucTeeB 40%, B Hauane obpascsaHns nykoeuy 35%.

Tabnuya 1 — Cxema nonesoro onbITa

BapuaHThl Pazbl Konn4ecTBo BHOCUMBIX YAOOPREHWIA, kr{n)/ra
passuTst | TBEPA. |CycneHs| TBepaas |cycneHs
pacTeHwnit AC | A® |KoMNO | KOMMO3 | KOMMO3. | KOMNO3
3ACun| ACu |ACuOMiAC, ©M
M oM cPCXK ;ndCX

1 2 3 4 5 6 7 8
KoHTponk 3-4 - - - - - -
HaCTOALLMX
NUCTbEB
6-7 - - - - - -
HACTOSALUMX
JICTLER
Havarno - - - - - -
obpasoBanus
TYKOBWLL
OTanoH — 3-4 63,25| 27
AC+ammochoc HacTOALUMX
(AD) NUCTbeB
N:P205=1:0,5 6-7 101,21 43,2
N - 100 xr/ra HACTOALLMX
P20s— 50 «rira TINCTbEB
Havano 88,55| 37,8
ofBpaszoBaHus
JYKOBUL
Teeppas 3-4 108,75
yaobpuTensbHas — |HacTOsILLMX
KOMMO3MLMs NUCTbEB
nonyyeHHas Ha 8-7 174,00

ocHoe AC u @M |HacTosALmMX
N:P20s=1:0,5 JINCTEB

N — 100 kr/ra Havarno 152,25
P20s— 50 krira obpazoBaHus
nyKoBUL
CycneHauposaHH |3-4 174
asn HaCTOSILMX
yoobprrensHas | InCTbeB
KOMPO3ALMA 6-7 278,4

NOMNyYeHHas Ha  |HaCTOSLLMUX
ocHoee AC, ®M  |nucTbeB

N:P205=1:0,5 Havano 2436
N - 100 kr/ra obpasoBaHng

P205— 50 kr/ra nyxosuy
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Teepaasi 3-4 108,75
yaoBputensHas HaCcTOALWNX

| KOMNo3NLNS nucTLes
nofny4YeHHas Ha 6-7 174,00 )
ocHose AC, DM 1 |yacronwmx

| POXK (2%) nuCTHEB
N:P205=1:0,5 Havano I 152,25
N 100 krira oBpagoBanHns
P20s5—- 50 «rira nyKoBIAL
CycneHauposanHaa |3-4 174
yaobpwTensHas HaCTOSLLMX
KOMAO3NLUA ncTbes
nonyyeHHas Ha 6-7 i 2784
ocHoge AC, PM 1 HACTOALMX
DCXK (60%) nvCTbEB
N:P205=1:0,5 Ha4ano : 2436
N — 100 kr/ra obpasosaHun
P20s5— 50 krira nyKoBULL _

PesynkTaTel UCCNER0BaHUN

B Tabnuue 2 npueeseHsl AaHHble YUCTIEHHOCTY BCXOAOB Nyka Ha 24 anpenst 2020
r., ThiC. LT./ra; KOHTponb — 545; cmecb aMMWaudHon cenuTpbi M ammodoca — 562;
CYyCNEH3MPOBAHHOM yRoBpUTENbHOR komnosuumn — 575; TeepAoh ypaobputensHoi
xomrosnuuu  —  570;  CYCNeH3upoBaHHOW  YAOBPUTENLHON  KoMAosuLnn ¢
dutocoeanHennem kenesa — 593; TBepaod yaoOPUTENBHON  KOMNOSULMK  C
uTocoeaAnHERVEM Xenesa — 588.

Tabnuua 2 — KoriniecTso BCXOA0B Nyka

BapunaHnTbi Bexogpl, Thic. Wwir/ra |

Kortpone o 545
|9ranos — AC+AD o 562
CycneHsypoBarHas yaobputenbHas Komnozmum Ha ocHoBe 575

AC n OM o .

TBepnaﬂ yaobputensHas KOMI'IOGIALlVIﬂ Ha ocHose AC n OM 570
CycneHauposaHHas y4obpuTensHas KOMMNO3ULIMS Ha OCHOBE 593

AC, DM 1 ©CXK .
TBeQ,qaﬂ KomMnoauums, nonysexHas AC, DM U DCK 588

N3  nonyveHHbIX [aHHbIX  BUAHO, YTO  CYCMNEH3VpOBaHHas W TBepaas
YA0GpUTENbHBLIE KOMMNO3NLMKN BBIFOAHO OTIIMHMAIOTCA OT 3TanoHa W Hanbonee xopoLume
BCXOAbl HAONICAAITCA NPY COYETaHUM NX C UTOCOBAUHEHUEM XKenesa.

OnpefeneHve BbICOTbl MMaBHOro cTebns pacTeHuid n oTbop npob nouskl Ans
NpoOBEASHNA MUKPOBUONOTNYECKNX UCCreaoBari NnposeaeH 12 mas n 8 nioHa 2020 1.,
B pasbl 3-4 1 7-9 HACTORLLUX NUCTLEB, KOTOPLIE NPEACTABMNEHB B Tadnuuax 3-6.

[aHHble BbICOTLI rNasHoro cTebns npeacraenersl B Tabnuue 3. BoicoTa rmasHoro
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[image: image9.png]cT1ebns, oM: KoHTporns — 3,5 1 8,0; cMeck ammnavHoi cenuTpel 1 ammodpoca — 4,0 u
8,3; cycneHsupoBaHHoW ygobpuTenbHoih komnosuuuum — 4,1 un 8,6, TBepaoh
ynobputensHold komnosuumn — 4,1 u 8.5, cycnexsuposaHHON yA0OpuTENbLHON
KOMNO3nLuM ¢ drTocoeauHeHnem xenesa — 50 v 11,2; Teepgoin yaobputensHoi
KOMNO3WLMU ¢ uTocoenuHernem xenesa — 4,8 n 10,5, U3 nonyyesHbIX AaHHLIX
cnedyeT, YTO CYCNeH3UpoBaHHas M Teepdasl yAoDpWTesibHbIe KOMMO3WLMU MMEoT
SonbLyio 3pHEXTUBHOCTL HA POCT U PA3BUTE PACTEHWUIA B CPABHEHUMN C 3TANOHOM.

Tabnvya 3 — BuicoTa rmasHoro ctebns nyka

Beicota rnasHoro cretns
Bapuvadtbl - B 3-4 HaCTOALLMX B 7-9 HaCTOSLLMX
nmcTeeB (12 Mas), cM | INCTbeB (8 UIOHA), CM

KoHTpons 3,5 8,0
3TanoH — AC+AQ® 4,0 8,3
CycnexsnposanHas yaobputensHas -4,1 8,6
KOMNO3WUMs Ha ocHoBe AC M OM )
Teepaas ynoGputensHas KOMNO3ULUSA 41 8,5
Ha ocHose AC n M
CycnexanposanHasn yaobputensbHas 5,0 11,2
KOMMO3nUKMA Ha ocHose AC, ®M 1
|OOK
Teepaas yaobpurensHas KOMNo3nuns 4.8 10,5
|Ha octoBe AC, PM M GCX_

Ananua mMuKpoBronornvecknx MccnefnoBaHuii no ONPeAeneHnio YUCIEeHRHOCTU
cBoBogHOXMUBYLMX BakTepwii NnoyBs! (Tabnuua 4) nposegeHs: ¢ 18-22 mas 2020 .

Tabnuua 4 — Bnvssve cycrnen3MpoBaHHoR N TBEpPAON yA0OPUTENbHBLIX KOMTOSULMIA Ha
ocHoBe AC, ®M 1 ®CXK Ha YNCNEHHOCTL CBOBOAHOKUBYLLMX DaKkTepuit

BOGOAHOMKUBYLLIMX
BapuanTel Gakrepnit, MnH. KOE 8 1,0 r nouss! |
|KoHTpons — noysa 0,37
9TanoH —~ nousa+AC+ammogoc 0,40
CycnensnposakrHas yaobpurensHan 0,46
kOMNo3yLnA Ha ocHose AC, ®M
Teepaas yaoGpnTenbHas KOMNO3nLns Ha 0,45

ocHose AC n dM R o
CycnensupoBarHas yaobpuTensHas
KOMNo3NLMA Ha ocHoBe AC, ®M n OCXK
Tsepaan yaobpuTenbHas KOMNO3UUNA Ha 1,30
ocHoe AC, ®M u OCXK

MukpoBronoruueckvie  WCCNEAOBAaHWS  MoKasanu, uT0  CBOBOAHOMMBYLLME
Bakrepuu (asoTdukcupytome) umetoT 3HaveHne, MaH. KOE B 1,0 1 nouBbI KOHTPONb —
0,37; cmecb ammuadHoi cermTpsl u  ammochoca — 0,40; cycnexsupoBaHHan
yaobputensHas xomnosuuwsa - 0,46; Teepnas ynobputensbHas komnosvwuus — 0,45;
cycneHsuposaHHas ynoBpuTenbHas KOMMO3WLMs, cogepxawas (UTOCoequHEHue
xenesa — 1,42; TBepaas yaobpuTenbHas KOMMosuLns, coaepxallasi pntocoesuHerne
xenesa — 1,30. HabnogaeTca NOBbLILEHNE YUCIIEHHOCT CBOGOAHOXNBYLLNX BakTepuin

4




[image: image10.png]KOMMO3WLIMK, Cofleprallux (PUTOCOEAMHEHNE Xenesa B CpaBHeHUN G aTanoHom 8 3,25
n 3,55 pasa.

Ananns MI/IKPO6VIOJ'IOFVILJSCKVIX VICCJ'leﬁlOBaHMIZ no onpegeneHnto YNCNeHHOCTU
ocpaTmobunuanpyomnx  GakTepuit nouBk!l nposedeHsl ¢ 25-29 maa 2020 1,
pesynbTaThl NpeacTaBneHbl B Tabnnye 5.

Tabnnua 5 — BnusiHue cycneHsnpoBaHHoR 1 TBepaolh yAOGpUTENbHLIX KOMNOSMLMA Ha
ocHoBe AC, ®M 1 ®CXK Ha YucneHHocTs ochaTMobunusnpytolwx Gakrepui

“YncneHHocTs !
BapuaHTbi phochaTMoBrnusnpyomx baktepui,
- . mnH, KOE 8 1,0 r novek)

KoHTponb — noysa 0,51

3TanoH — noysa+AC-+ammodoc 0,52
CycneHsnpoBarHas yaobputenbHas 0,58

KOMNO3NuWs Ha ocHose ACCOM | -~~~

Teepaast yLlOGpVITeﬂbHaﬂ KOMMO3ULMS Ha 0,57

ocriose AC u OM

CycneHsuposanHas yaobpuTenbHas 1,37
_koMnoauumua Ha ocHoee AC, M n DCH .

Taeppasn yaobpnTensHas KOMNo3nuvs Ha 1,25

ocrose AC, PDM n CXK - o N

MukpoBuonoruieckme UCCnenoBaHus nokasanu, 4To cocdarmobunusnpyiouine
Baktepun nmeoT gHaveHne, mnH. KOE 8 1,0 r nousb: kowTpons — 0.61; cmeck
amMmuadHon cenutpbl 1 ammodoca — 0,52; TBepaas yRobpuTenbHasa KOMnosuuma —
0,57; cycnetsnposaHHas yaoSpuTensHas komnosvuus — 0,58; Teepaas yaobputensHas
KOMRO3NLMS, cofepxallas drTocoeauHeHne xenesa — 1,25; cycneHsuposarHan
ypoBputensHas  KOMNO3VUWs, copepxallasi  dutocoeguHeHne kenesa — 1,37,
YCTAHOBNEHO MOBLILLEHUE YUCNEHHOCTU  hocdaTmobunuaunpyowmx  Bakrepnii 8
CpaBHeRM ¢ 3TanoHom B 2,40 1 2,63 pasa.

AHANU3 MUKPOBUONONNHYECKUX WCCINEROoBaHNA MO OMPEAENEHNID YYCNEeHHOCTY
reTepoTpodHbIX BakTepnii, SpoXekeBbix rpudos nousbl nposegeH ¢ 1-5 mona 2020 r,
pesyneTaThl NpeAcTaBrneHs! B Tabnuue 6.

Tabnuua 6 — BninaHue CycneH3npoBaHHO N TBEpAOH YAoOPUTENbHBLIX KOMNOSULNIA Ha
ocHose AC, ®M u ®CXK Ha YMCNEHHOCTb reTepoTPOMHbLIX BakTepui, APONCKEeBbIX
rpubos

YncneHHOCTs reTepoTpoHbIX GakTepnii,

BapuaHTb! ApoxokeBbIX rpuGoB, MnH. KOE 8 1,01
nouBbI _
KonTporb — Noysa 061
3ranoH — nouea+AC+aMM0cboc 0,63
CycneH3upoBaHHan ygo6preanaﬂ 0,71
[komMnosuuus Ha ocHose AC, OM .
Teepgasn ynobputennHas Komnoamqu Ha 0,70
ocHose AC n ©M -
CycneHsvupoBanHas yaobpvtensHas 1,05
KOMNO3NLMA Ha ocHose AC, M u GCHC
Teepaan ynobpurenbHas KOMNO3ULNS Ha 0,92

ocrose AC, ®M n GCXK





[image: image11.png]Mukpobuonornyeckue nccrnefoBalUA Nokasanv, 4To reTepoTpocHble BakTepun,
ApOXoKeBble rpUGHE UMEIOT 3HaveHue, MiH. KOE B 1,0 r nouskt: koHTponb — 0,61; cmech
aMMmuadHoll cenutpbl u ammodpoca — 0,83; cycnensupoBaHHan yaoGpuTenbHaa
komnoanuma — 0,71, Teeppas yaobputensHas komnoauuus — 0,70; cycnensuposaHHas
yaobputensHaa KoMnosuuwa, coaepxalias putocoeauHenve xenesa — 1,05; Teepaan
yAoBpuTenbHas KoMnosuuus, coaepxawas @urocoeguHenne xenesa - 0,92,
OnpeaeneHo NoBbILEHNE YUCNEHHOCTU TeTEPOTPOhHbIX BakTepui, ApookesbIX PUBoB
B Cfyyae BapWaHTOB KOMNO3NLUMIA G (PUTOCOEAUHEHMEM XKenesa B CpaBHeHWN C
aTanoHom B 1,46 1 1,66 paza.

AHanWa MUKPOGUONOTUYECKUX WCCAEAOBaHNI MO ONPEefEeNneHNI0 MNCNEHHOCTN
onuroTpopoB 1 AESHNTPMMKATOPOB NoYBL! NposedeH ¢ 1-5 wioHa 2020 r. pesynbTaTthl
npeAcTaBnerb B Tabnuue 7.

Tabnvua 7 — BnusHue cycneHaMpoBaHHOW 1 TBEpPAON yAOOPUTENLHBIX KOMMOSNLIUA Ha
ocHoe AC, ®M 1 OCXK Ha YNCNIEHHOCTL ONUIOTPOGOB 1 AeRUTPUdMKaTOPOB

BapuaHnTtbl YNCNEHHOCTL YncneHHoCTb
: ONNroTpodoB, MITH. | ASHUTPUDUKATOPOB,
KOE B 1,0 1 nnousb! mnH. KOEB 1,01
NoYBb!
KoHtponb — noysa 76 6.3
JTanok — nousa+AC+ammodoc 12,8 16,1
CycnensnpoBaHHas ygobpuTensHas 10,3 10,9
KOMNO3uumsi Ha ocHose AC, ®M - 1
Teepaasn yaobputenbHas KomMnosuuyus 10,0 10,3
Ha ocHoee AC 1 OM
CycneHaupoBaHHaa yaobputensHas 8,2 7.1
KOMNO3nUMA Ha ocHoBe AC, ®M n oCX
Teepfas yaobputenbHas KOMNO3ULWS 7,8 7.2
|Ha ocrHose AC, ®M u PCXK

MukpoGuonoruieckue NCCNeAoBaHNs Nokasarni, 4To YUCHEHHOCTL ONUIOTPOdOB
1 AeHUTPUMKaTOPOB UMEIOT 3HaueHne, MnH. KOE & 1,0 r nousbl: koHTponb — 7,6 1 6,3;
CMeCb amMMMaYHOA cenutpbl U ammococa — 12,8 w 16,1, cycneHsuposaHHas
yaobputensbHas komnosvuna — 10,3 n 10,9; TBepfan yaobpuTtenbHasa komnoauums — 10
n 10,3, CYCNEeH3npoBaHHaa  yRoOpuTenbHAs KOMMNO3NLA, cofepxailan
dutocoegnHerve xenesa — 82 u 7,1; Teephaas yaoGpuTenbHaa KOMNO3NLUA,
coaepxawas duTocoeanHerne xenesa — 7,8 un 7,2, YCTaHOBNEHO CHWXKEHUE
YUCAEHHOCTN ONUrOTPOOB W AEHUTPUDVKATOPOB B Criy4ae BapuaHTOB KOMMNO3NLMIA G
HUTOCOEAMHEHVEM XKenesa B CPaBHEHUM ¢ aTanoHom B 1,6 1 2,2 pasa.

Takum 06pa3oM Ha OCHOBAHUE MUKPOBUONOTUHECKUX UCCRENOBAHNI YCTAHOBNEHO
NOBbLILLEHUE  YUCNEHHOCTH  CBOGOAHOXWMBYLUMX,  dochaTmobunuanpylowmx 1
reTePOTPOHEIX  GakTepuil, ApOMOKEBbIX PUGOB N CHUWXEHME  YUCNEHHOCTU
0NUroTpogdoB U ASHUTPUMDUKATOPOB B BapUaHTax KOMMOINUMK C (MTOCOEAUHEeHVEM
Kenesa B CPaBHEHWE C 3TasloHOM, YTO SIBNAETCS OCHOBOW obecneveHus pacTeHun
OOMONHUTENbLHBIMA -~ @30TOM ¥ NeHTaokcnaoMm  cocdopa,  CBOEBPEMEHHOW
MUHEPaNM3aLmun pacTUTENLHOTO OcTaTka NPEALIAYLLEro roaa.

DeHornoryyecke HabriiogeHUst 3a POCTOM ¥ pasBUTMEM PaCTeHWi Ha 18 wwons
2020 r. (tabnuua 8) Nokasanu, YTO BLICOTA [MABHOTO CTeBNA B BapMaHTax aMMmayHoim
CenuTpel U aMModoca, CyCrleH3UPOBAHHON W TBepAOW YAOGPUTENBHON KOMMO3NLIMKA
nMeeT NPaKTUYECKN OAVHAKOBOE 3HaYeHwe, a B Cly4ae CycrneHanpoBaHHOM 1 TBephoi

P 6




[image: image12.png]yAoGpUTENbHBIX  KOMMO3NLMIA, copepxaluux hUTOCOeANHEHUE kenesa BblcoTa
rnasHoro cTebrs Bblle B cpaBHEHUN ¢ 3TanoHom Ha 21,0 n 25,1%.

Tabnuua 8 — BeicoTa rnaBHoro cTebra U COXpaHHOCTb pacTeHuid nyka (18 wons 2020

r.)

BbicoTta Konuuecteo |CoxpanHocTb
BapuanTel fNaBHOTO | pacTeHwit, Thic. | pacTeHuit, %
c1ebnsa, cm wr

KoHTponb _ 19,5 450 82,6
SranoH — AC+AD 19,9 479 85,2
CycneHauposaHHas yaobpurensHas 21,6 502 87,3
KoMnIosnumna Ha ocHose AC, PM
Teepaas yoobputensHas kKoMNosuums 21,3 496 87,0
Ha ocHose AC n ®M
CycneHavpoBaHHasn yaobputensHas 26,7 551 92,9
KOMNO3UUUA Ha ocHoBe AC, DM u PCXK
Teepaan yaoopuTenbHan KOMNO3uLMa 252 540 91,8
Ha ocHoBe AC, PM n ©CXK

COXpaHHOCTb  pacTeHud B cnydae  aTtanoda  coctaenser  852%,
CycrieH3upoBaHHOM u TeepAod yaoBputensHon xomnosuuum — 87,3 un 87,0%,
COOTBETCTBEHHO, @ B BapuaHTax GCyCNeH3MPOBAHHOW W TBEpAOW yA0DpUTENLHOMH
KOMMNO3WULUM, COAEPKALLMX DUTOCOEUHEHNE Xenesa — 92,9 1 91,8%, COOTBETCTBEHHO.

DdeHonornyeckne nabnogenva CBUAETENBCTBYIOT 06 3P PEKTUBHOCTN
CYCMEeH3NPOBAHHOM W TBEPAOA YAOOPUTESIbHBIX KOMIOSULMIA MONYHEHHbIX Ha OCHOBE
aMMNUa“HON CefnnTPbl, HOCHOPUTHOR MyKU MecTopokaeHus Kok-fbxkoH (maccoBoe
oTHoweHne N:P20s5=1:0,5) n PuTocoeauHeHns xenesa pacTUTenbHOrO JKCTpakTa
Juniperus (2% OT Macchl KOMNO3ULIMK) B CPaBHEHWUW C APYTUMU BapUaHTamu.

B Tabnuue 9 npvBeAeHbl faHHble ypoxas nyka, npnbaska W SKOHOMWUYECKas
3PheKTUBHOCTL CYCNIEH3NPOBAHHOW U TBEpAOHA yA0OPUTENbHON KOMO3NLIMA.

Tabnuua 9 — Ypoxait nyka, npubaska u 3XOHOMUYECKUE MOoKa3aTeNU NPUMEHEHUA

HaumeHoBaHWe BapnaHToB Ypoxain nyka, DkoHOMUYECKast
u/ra 3hPEKTUBHOCTDL B CPaBHEHWN
C 3TANOHOM, TeHrefra |
BCero npm6as 3a cHetr 3a cuet

Ka | ceBecToumocTH | AONONHUTENb
ypoXKas | MUHEP. yA0Bp. | HOro ypoxas

1 2 3 4 5
KonTponb 49 - »
3ranoH - AC+AD 185 - 00 2
CycneHanpoBaHHas 197 12 1648 84 000

yaobpuTensHas kKoMNosuums Ha
ocHose AC u &M

Teepaas ynobputensHas 192 7 14 166 49 000
Komnosnuma Ha octoee AC n M
CycnensupoBaHHas 307 122 246 854 000

yaobpuTenbHas KOMNO3UUKA Ha
locHose AC, M un GCXK
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ANNEX B
Initial data for creation low-capacity production and recommendations for use of suspensed and solid fertilizing compositions
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INITIAL DATA FOR CREATION

LOW-CAPACITY PRODUCTION AND RECOMMENDATIONS FOR USE OF SUSPENSED AND SOLID FERTILIZING COMPOSITIONS

for research work

on the topic: "Research of acid-free technology for obtaining and studying the agrochemical efficiency of suspended and solid fertilizer compositions based on Karatau phosphate flour of the Kok-John Field, the Araltobe site with a P2O5 content of 28-30%, ammonium nitrate and iron phytocompounds of the Juniperus plant extract"

The initial data for creating a low-tonnage production of a suspended and solid fertilizer composition were based on the following: optimal technological parameters of the production process; basic technological scheme; selection of equipment for creating a low-tonnage production; recommendations for the use of suspended and solid fertilizer compositions

1 Optimal technological parameters of the process of obtaining a suspended fertilizer composition 

Input parameters: mass ratio N:P2O5 equal to 1:0.7; 1:0.5; 1:0.3; the amount of iron phytocomposite 0.5% by weight of the final product; solution concentration 60%; temperature in the reaction zone 50±1 °C, the residence time of reagents in the reaction zone 2.5 hours.

Output parameters: water-soluble, citrate-soluble and total form of phosphorus pentoxide and rheological properties of the suspension.

The output parameters of the forms of phosphorous pentoxide. N:P2O5=1:0.7, %: P2O5wat.s. – 33.6; P2O5cit.s. – 40.8; P2O5total – 74.4. N: P2O5=1:0.5, %: P2O5 wat.s. – 33.7; P2O5cit.s. – 43.8; P2O5total – 77.5. N: P2O5=1:0.3, %: P2O5 wat.s. – 35.7; Р2О5cit.s. – 45.5; P2O5 total – 81.2.

Output parameters of rheological properties. Ratio N: P2O5=1:0.7 – viscosity 100.2 MPa·s, density 1.356 g/cm3, pH value 4.7; ratio N: P2O5=1:0.5 – viscosity 80 MPa·s, density 1.337 g/cm3, pH value 4.7; ratio N: P2O5=1:0.3 – viscosity 50.3 MPa·s, density 1.322 g/cm3, рН value 4.5.

2 Optimal technological parameters of the process of obtaining a solid fertilizer composition

Optimal technological input parameters for obtaining a solid fertilizer composition at N: P2O5=1:0.7; 1:0.5; 1:0.3 is the mass ratio of SK:SC is equal to 2:8, the residence time of reagents in the reaction zone is 20 minutes.

The output parameters for optimal technological parameters for obtaining a solid fertilizer composition were: the yield of granules with a size of 1-4 mm, product humidity, granule strength, diameter of the arch-forming hole, sifting by Mering, angle of natural slope:

- mass ratio N: P2O5=1:0.7 – the yield of granules with a size of 1-4 mm is 84%, the plant capacity is 23 kg/h, the product humidity is 3.37%, the strength of the granules is 4.43 kg/cm2, the diameter of the arching hole is 10 mm, the Sifting rate is 8 points, the angle of natural slope is 29°;

- mass ratio N: P2O5=1:0.5 - output of granules with a size of 1-4 mm 79%, plant capacity 16 kg/h, product humidity 3.42%, granule strength 4.43 kg/cm2, the diameter of the arching hole 10 mm, sifting by Mering 8 points, angle of natural slope 30°;

- mass ratio N: P2O5=1:0.3 - output of granules with a size of 1-4 mm 75%, plant capacity 14 kg/h, product humidity 3.45%, granule strength 4.30 kg/cm2, the diameter of the arching hole 10 mm, sifting by Mering 8 points, angle of natural slope 34°.

3 Principle-technological scheme for obtaining a suspended and solid fertilizer composition

The basic technological scheme for obtaining suspended and solid fertilizer compositions are shown in figure 1, which consists of sections "a", where the scheme for obtaining suspended and "b" – solid fertilizer compositions is presented.
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a) Department for the preparation of a suspended fertilizer composition: 1 – reactor for the preparation of a suspended composition; 2 – valve; 3 - reactor for obtaining a suspended fertilizer composition containing PCI; 4 – pump; 5 – collection-storage;

b) Department of preparation of solid fertilizer composition: 6 – pressure tank; 7 – flow meter; 8 – two – shaft screw granulator; 9-hopper-dispenser for feeding phosphate flour; 10 – classifier; 11 - heater
Figure 1 – Basic Technological Scheme for obtaining suspended and solid fertilizer compositions
4 Selection of equipment for low-tonnage production of suspended and solid fertilizer compositions

To create a low-tonnage production of suspended and solid fertilizer compositions, the following equipment was selected, which are presented in table 1.

Table 1 – technical characteristics of the pilot plant equipment
	Name of equipment or device
	Amount
	The material of the working area
	Technical characteristics

	1
	2
	3
	4

	Auger Granulator
	1
	stainless steel 
(st. 316L)
	L=4,2 m, D= 0,75 m

	Reactor
	2
	stainless steel
	V = 1000 l 

	
	
	
	

	Table continuation 1

	1
	2
	3
	4

	Collection vault 1
	1
	plastic
	V = 3000 l 

	Centrifugal pump
	2
	stainless steel 
(st. 316L)
	BAW-1, 0,37 kw, diameter 25-89 mkm 2740 rev/min

	Flow meter
	1
	too
	consumption up to – 50 l/min

	Electronic technical scales
	1
	« »
	PV-15, up to 15 kg, +/– 5 g

	Dosing hopper
	1
	« »
	overall dimensions (LxWxH), mm 5054x2963x4094

	Classifier
	1
	« »
	KM 1KSN–3 overall dimensions (LxWxH), mm 4000x800x950

	Bimetallic air heater, spiral-rolling
	1
	KSK 3-6
	overall dimensions: L–650mm; 

H–602mm; H-575 mm; m – 34 kg


5 Equipment of Scientific and Production Association "Ana Zher" LLP, which will be used to create low-tonnage production of suspended and solid fertilizer compositions

Figure 2 shows a cascade of reactors for obtaining a suspended fertilizer composition 1 – a reactor for preparing a suspended composition; 2 - a reactor for obtaining a suspended fertilizer composition containing PCI; 3 – a collection-storage.

[image: image15.png]



1, 2 – reactors for obtaining a suspended fertilizer composition; 3 – collection
Figure 2 – Cascade of reactors for the production of suspension fertilizer compositions

6 Recommendations for the use of suspended and solid fertilizer compositions

Based on two-year field (2018-2019) and production and demonstration (2020) experiments, the optimal terms and standards for the use of suspended and solid fertilizer compositions obtained based on AN, PR and PCI with a mass ratio of N: P2O5 =1:0.5; N-100 kg/ha; P2O5 – 50 kg/ha were determined.

Suspended fertilizer composition (60%). The amount of the composition introduced in the phases of plant development, l/ha – 3-4 real leaves – 174; 6-7 real leaves – 278.4; the beginning of bulb formation – 243.6.

Solid fertilizer composition. The amount of introduced composition in the phases of plant development, kg/ha - 3-4 real leaves – 108.75; 6-7 real leaves – 174.00; the beginning of bulb formation – 152.25. 
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o reme: * MeeaeoBanne GeCKICIOTHON TEXHOTOTHH IOIVICHHS H H3Y9eHHs
ArpoXHMuYecKoii YPpPEKRTHBHOCTH cyCnen3HPOBAHNON H TBEP10i
YAOOPHTEILHBIX KOMIO3HIHI Ha ocnoBe (ochopurnoii mykn Kaparay
mecropoaienns Kok-/Iion, yuacrra Apaiarode ¢ coxepsranuem P20s 28-30%.,
aMMHAMHOI ceanTpbl H GpHTOCOCTHIEHHIT ReJIe3a PACTHTEILHOI0 DRCTPARTA
Juniperus”

B 0cHOBY HCXOMHBIX JAHHBIX JUIE CO3IaHIS MATOTOHHAKHOIO HPOH3BOICTBE
CYCTICH3HPORAHHON 1 TRepAOH  y100pHTeILHON  KOMUIO3NIMK  ObLIH  1IpHI
O THMAIBHBIC TEXHOIOTHYSCKHE napamMeTpsl Hpoiecca nosyy
HPHEIHIMATbHAS TEXHOJONHIeCKas exeMa; BLOop 00opy1oBaris LI co31a
10TOL

FAZKHOPO IIPOH3BOJICTBAL DCKOMCHIAIIMN 110 HPHUMCHCHHIO CY 'C]Ik‘H'ilI‘:‘,OHilIlll(\lui
HTBePI0I Y 100pHTEIIHHBIX KOMITO3HITHI.

1 OuraMajibable TEXHOIOIHYeCKHEe napaMerpbl npouecca  NnoJayucHHs
CYCICH3HPOBAHHOM Y100 pHTEIBLHOH KOMIIOIHITHI

Bxosuibie mapamMerpbl: Maccopoe otnomienne N:P>Os pasnoe 1:0.7:
KoJmuectso Gurocoe e weaesa (GCK) 0.5% o1 MACChl KOHEIHOO |
KOHIeHTpanus pactsopa 60%; remireparypa B peaxiimonioi some 0+ 1
1peOpIBAlNS PEAICHTOB B PCAKIMOHHON 30He 2.5 4.

BoIxosmpie NapamMeTpel: BOJAOPACTBOPHMAs, LHTPATHO-PACTBOPUMAS U 0OLias
(Gopaa nenraokeuia Goedopa 1 peoornuecKie CBOMCTBA CYCICH3HH,

Brixosmbie napamerpsl Gopu nenrokciia poedopa. Ornomenye

o PaOs 33.6; P20syp — 40.8; P20s,

YKTa;

", BpeMs

N:P>0Os
74,4, Ornotnenne N:P2Os





[image: image17.png]PyOssom = 33,70 PaOsyp, — 43.8; PaOsosw — 77.5. Ornomenue N:P>0s=1:0.3, %:
PiOsiom — 35,7 PiOsyp, —45:5; P10s, B1.2:

Buixoable napamMerpsl peostormieckux csoiicrs. Orunomenne N:P2Os1:0.7
ssiskoerh 1002 mllae, miorsoers 1,356 riew?, smagenne phl 4.7: ornoulesine
N:P:Os=1:0.5 — Bsskoerb 80 mllace. nnormocrs 1.337 r/en’, suauciue pH 4
orsomenue N:P2Os=1:0.3 — Baskocrs 50.3 mlTasc. miornoers 1,322 r/em’, suauenue
pIl 4.5,

2 OurHMajblble TEXHOJOIHMECKHE NAPAMETPBI 1PONECea  (OIY CHIIs
TBEPIOI Y0OpHTEILHOH ROMIIO3HIHH

ONTHMAIBHBIC TEXHOJOTHUCCKHE BXONBIE TAPAMETPHI MONVUCHHS 1BePAOH
vaoopurensnoil komunosuimi upu NiP2Os=1:0.7: 1:0.5: 1:0.3 ssusercs Macconoe
OTHOLICHHE  CyCHeIupoBanioil  koMnosuimn K 1eepoil komnosmuin (CKITK)
pasnoe 2:8, Bpens NpedLIBAHIS PEareHTOB B peakinoiioli somne 20 s,

Brixombivi apaMerpaMu Py OB THMAISHEIX TeXHOJOTHYECKHX HapaMeTpas
HosyueHHs  T8epaoil  yAOOPHTCHBHON  KOMIOBHIHH  SIBIUIHCH!  BBIXOJL  IPaiyl
pasmepom I MM. BIQKHOCTL  HPOAYKIHM,  DPOUHOCTL  IPAIYIL.  Haverp
CBO1000PA3YIOIICIO OTBEPCTHS, IPOCCBACMOCTS 110 MEPHITY. YOI ¢CTeCTBCHHOT0
oTKOCa:

- maceonoe ortronenie N:P2Os=1:0.7 — sbixox rpamy:s pasyepom 14 vm 8494,
FPOH3BOIITEILHOCTL YCTAHOBRI 23 KIY . BIAZKHOCTE HPOAY KIE 3.37%. npodyocts
rpaty 443 KIVeM, SMaMeTp cB01006pasyIolero otsepetis 10 MM 1poceBaeMoct
10 Mepuury 8 6a/110B, YIOJI CCTeCTBEHIOr0 oTKoCa 29

- macconoe otrourenue N:PaOs1:0.5 — Bbixoa rpamyst pasmepom 14 s 79%,
[IPOM3BOJAMTEILHOCTL YCTAHOBKN 10 KIY 11, BIQKIOCTD HPO,LY KI 3.42%, HpOuHoCTh
rpany 443 KI7em?, maveTp cBoi000pasyioniero orseperis L0 ML mpocesaemocth
110 Mepunry 8 Gaintos. yrou ecrecTBennoro orkoca 30

- maccosoe ornomente NiP>Os=1:0.3 — 8bIxoj1 rpanyi pasaiepor -4 yvn 758%,
HPOU3BOHTEALHOCTE YCTAHOBKE 14 KIY 4, BAQKHOCTL HPOIYKIHH 3.43%6, npounocts
rpany 430 KIven?, Jamerp eso/1000pasyIomero orseperi 10 M, mpoceBaevoct
110 Mepunry 8 6aL1oB. Yoo eCTeCTBEHHOI0 0TKoca 347,

] 11 PHHHHIHAILHO-TEXHOJI0THYCCKRAST cxeMa HOJAY e ST
CVCHCH3HPOBANHOM W TBEPAOH Y100PHTEIBIOH KOMIO3HINH

HpimiaibHo-TeXHOJOTHYCCKAs CXEMA  [OMYUCHIIL  CYCICHBHPOR
rBEPJI0MT VI00PHTIBHBIX  KOMIO3MIMIT 1IpejleTanicha Ha pHeynke |,
COCTOMT H3 OTJCACHHI «a». IJI¢ HIPE/ICTABICHa CXeMA HOJYUCHES CYCHCHBHPOBATHOH
# «0» - TBEP/IOH YI0OPHTCIBHLIX KOMIIO3HIHE.





[image: image18.png]a) OTJIClIeHEE HPHTOTOBICHIS CYCIeH3HpoBano yo0pHTILEOH
KOMIOSHIUN: | — peakrop Ui HPHIOTORNCHHES cycrensuposannoll komnosuip: 2
BeHTHIS, 3 peaxrop JUls  HOIyHeHus  CyCHeHsHpoBannoit v odpuTeisioll
KoMITO3HILHIL cojepuaiteit O 4 nacoe; 5 - cOOpUHK-XpaiIIe:

G) ovleienue NPUIOTOBICHUs TBEPIOH YA0OPHTCILIOH  KOMIO3HIHI: O
nanopusiil Gax: 7 - pacxojomep: 8 - aByXBalbHBI HirexoBell rpasyasTop: 9
Oy nxep-josarop uis nojaun  Gocdopurnoil myku: 10 Kracerpurarop: 11
Kasopugep.

Pueynox I TpHEIHIHAILHAS TEXHOTOIHUCCKAs CXEMa 110y UCH1IsE
CYCHCH3MPOBAHHOI I TBEP;10# yI00PHTCILHLIX KOMIO3HILHI

4 BeiGop ofopyioBanus s CO3IANHA MAJTOTONHARHOIO MPOH3BOICTBA
CYCHCH3UPOBAHHOI H TBEPI0I YA00PHTEALHLIX ROMIO3H LI

,[151 COBTANM MATOTOHHAKHOIO HPOU3BO/ACTBA C}‘L‘Ilk‘El';l{‘pO]iiliiHOii i Zlik.‘]‘,l\)ill
_\,l()\‘![?ll['k.‘.'lb]lial.\ KOMITO3MIIHE ObLIH IH;IG[)EIIII)I CIACIY oL ()6()[)} LOBAHIA, ROTOP
HPC/ICTasdICHDbl B radauie 1.

Tabauna 1 TeXauuecKne XapasTepue ik 000pY,10BaHNs OB THO-NPOMBIILICHHON
VCTanoBKH

Haunernosanne Koi- Marepuai Texminieckas
obopy losaiiis i upubopa | Bo | padoueif 30151 | XAPAKTCPHCTHEA
i 2 3 | 4
[Hnexonwiit rpamyasTop 1 HEPIK. ¢Talb L=4.2 m, D= 0,75 m
(n/x 3161.)

2

O JKe V= 1000 1

Peaxrop | |
COopunk xpannixe | .1 | maacrmacca | V3000 2




[image: image19.png][ Ipostomkerie tabaui |

| 2 3 4
Hacoe nerpobeknplii 2 nepik. crasts | BAW-1, 037 kBr. sman,
| | (wax 316L) | 25-89 mrm. 2740 o/ vin
Paexoomep T TO e . pacxoj o - 50 vin
Becs! anexTponbie 1 «» 1B-15. 10 1S k. +0 5S¢
TCXHIUSCKHE | | |
byikep-103aTop 1 «» rafapuible pasyMepbl
(JIXITIXB). mm
| | | S034x2963x4094
Kuacendurarop 1 «» KM 1KCH 3 radapurupie
pasnepst (JIXIIXB). vy
) _ | | 4000x800x950
Kanopsthep 1 KCx 3-6 rafapurisie pasyepni: 1
OHMeTALTHYSCKHH, 650nMm: H-602mm: B-57:
CHUPAILHO-HAKATHDI | | MM: 1 - 34 K

5 Otopyrosannsg TOO «Hayuno-nponssojicrsennoe odnennenne «Ana
')l\‘t‘l))). ROTOPbLIC l’)y,’]yl' HCHOJAB30BAHLI  IVI  CO3JAHHA  MAJTOTOHHAKRHOTO
NPOH3BO/ICTBA CYCIICH3HPOBANHOI I TBEPIOH YAODPHTEILIBIX KOMIO3HIHI

Ha pueynke 2 HpeiCTABICH — KaCKajl — PEakropoB Ul HOJAYHUCHILs

CYCHEH3MPOBAINON YI00PHTCABLHOR KOMIOBHIHK 1 — PeaKTOp JUIs HPHIOTOBICLHS
CYCHRH3MPOBALHON KOMIO3MIMHE: 2 - PRAKTOP /Ui [MOJIYHUCHHS CYCHCH3HPOBALION
yAaodpuTeaLHol KoMuosui, cogepratieil DCAC 3 — cOOPHIK-XPAHMIHIIL,

l. 2 — peakropa Julsl  [DOJYUCHMS  CYCHCH3MPOBANOl  y1o0puie/sioil
ROMIO3HIHIE 3 COOPHHK.

Pucynox 2 — Kacka;1 peakropos Juist HOLYUCHHs CY CIICH3NPOBANHON Y0GpHTe b0
KOMITOBHIHN




[image: image20.png]6 PexoMemianuum 10 HPHMEHCHHIO CYCHEH3HPOBAHHON B IBCP10i
YAOOPHTEILHLIX KOMIO3HIH

Ha ochoBanun JByxiernpx nodesbix (2018-2019 11n) w Hpon3BoICTBeHHo-
JeMOHCTPaionnoro (2020 1) onbitoB OblIK ONPE/ICICHB OITHMAILHLI CPOKH 1
HOPMBI [IPHMCHCHYS CYCHRIBHPOBAHION ¥ TBEPION Y I00PHTEILIBIX KOMIIO3HILIIL
HOJAYHCHHBIX  HQ  OCHOBE  aMMHAYHOH  ceawipbl,  Qocdopurnoi  mysi 1
(hurocoemnenns xeaesa upu MaccosoM oriomennt N:POs =1:0.5: N 100 kira:
P:Os— 50 xr/ra.

Cyenensuposaniasg — yao00puIeasias — kovmosuis (60%).  Noaueerso
BHOCINMOIT KOMIO3HINE B (as3hl pasBHTHs pacTeii, J/ra — 3-4 HacTosmx JHCTLCH

1 O-7 HacTOsIEX JHeThes — 278,41 Hauaio o0pa3oBaHis JYKOBIHIL

Teepnas yaoGpurensaas KOMIO3MLs. KOTHUCCTB0 BHOCHMO KOMIIO3
(asbl pasBRTHS pACTeHMH, KIVTa - 3-4 Hacrosiux jnernes — 108
anernes -~ 174,00: navano odpasosanust jgykosun - 152,25,

IHH B
31 6-7 HacTOALIHX

Hoanmen eropon:

Or TOO «HHO «Ana Kep» Or AO «MIHCTHTYT XHMHICCKHX
’ nayr uv. A.b.Bexryposa»
JHPERTOP NPOH3BOJICTBA S
LAY Maxmyios, ((%7:‘1‘!, 7/ _ woan VT, Owmaposa
DA,
an X.C.Vemanos ‘_(‘;9(’“ A 1.0, Bpod. C Vemauos

¢, HI. baiidauiaesa





ANNEX C
Basic technological scheme for obtaining suspended and solid fertilizer compositions
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а) Department for the preparation of a suspended fertilizer composition: 1 – reactor for the preparation of a suspended composition; 2 – valve; 3 - reactor for obtaining a suspended fertilizer composition containing PCI; 4 – pump; 5 – collection-storage;

b) Department of preparation of solid fertilizer composition: 6 – pressure tank; 7 – flow meter; 8 – two – shaft screw granulator; 9-hopper-dispenser for feeding phosphate flour; 10 – classifier; 11 – heater

Figure C.1 – Basic technological scheme for obtaining suspended and solid fertilizer compositions

ANNEX D
Technical specification and job schedule
Annex 1.8

to Contract no. _____ of____________2018

for grant funding

TECHNICAL SPECIFICATION AND

JOB SCHEDULE

Under contract no._____ from ________________ 2018

1. JOINT STOCK COMPANY

“INSTITUTE OF CHEMICAL SCIENCES NAMED AFTER A.B. BEKTUROVA "

1.1 By priority: 1. rational use of natural resources, including water resources, Geology, processing, new materials and technologies, safe products and structures.

1.2 By sub-priority: 1.11 New multi-purpose materials based on natural raw materials and man-made waste.

1.3 On the project topic: no. AP05131238 «Study of the acid-free technology for producing and studying the agrochemical efficiency of suspended and solid fertilizer compositions based on the Kok-John field Karatau phosphorite meal of Araltobe site with 28-30% content of P2O5, ammonium nitrate and iron phyto-compounds of Juniperus plant extract».

1.4 The Total amount of the project is 15 100 000 (Fifteen million one hundred thousand) tenge, including broken down by year, for the performance of works in accordance with paragraph 3:

- for 2018 - in the amount of 5 000 000 (Five million) tenge;

- for 2019 - in the amount of 5 045 000 (Five million forty-five thousand) tenge;

- for 2020 - in the amount of 5 055 000 (Five million fifty-five thousand) tenge.

2. Characteristics of scientific and technical products according to the educational characteristics and economic indicators
2.1 Direction of work: research of acid-free production technology and study of agrochemical efficiency, phosphorus-containing suspended and solid fertilizer compositions based on Karatau phosphate flour of the Kok-John Deposit, Araltobe section with a P2O5 content of 28-30%.

2.2 Field of application: chemical industry, agriculture.

2.3 The Final result.

- for 2018: The influence of ammonium nitrate and iron phytocompounds of Junipenis plant extract on the phase transformations and solubility of Araltobe phosphorite flour was studied; microbiological and agrochemical characteristics of suspended and solid fertilizer compositions were studied in onion sowing; the technology of obtaining suspended and solid fertilizer compositions was determined in the laboratory. The first article was published in the national scientific publication ("Chemical journal of Kazakhstan") with a non-zero impact factor.

- for 2019: The physical and chemical properties and commercial characteristics of suspended and solid fertilizer compositions were studied; the agrochemical, economic, environmental and microbiological efficiency of fertilizer compositions was studied in experimental field conditions on onion sowing; the optimal technological parameters for obtaining suspended and solid fertilizer compositions on an enlarged laboratory installation were determined. 1 national article was published and 1 foreign article was submitted to the journal with a non-zero impact factor.

- for 2020: The optimal technological parameters for obtaining suspended and solid fertilizer compositions in experimental production conditions were determined; the agrochemical, economic, environmental and microbiological effectiveness of fertilizer compositions in production and demonstration conditions on onion crops was studied; recommendations were given on the technology for obtaining and applying suspended and solid fertilizer compositions on onion crops. Articles are published in peer-reviewed foreign scientific publications of the corresponding profile with a non-zero impact factor, indexed by the Web of Science or Scopus databases ("journal of inorganic chemistry"). It is planned to patent the Kazakhstan patent office.

2.4 Patentability: research results Are patentable.

2.5 Scientific and technical level (novelty): The scientific novelty consists in using the energy of ammonium nitrate to produce mobile forms of P2O5 and phytocompounds of iron from Juniperus plant extract to reduce their retrogradation (transition to an indigestible form), by increasing the number of phosphate-immobilizing bacteria by 2.3-3 times. This will reduce the number of oligotrophic microorganisms and denitrifiers that decompose humus and nitrate nitrogen of the soil by 2.3-3.2 times and 2.5-3.3 times, and increase the number of nitrogen-fixing bacteria by 2.1-2.5 times.

2.6 The use of scientific and technical products is carried out: By transferring the research results of JSC "Institute of chemical Sciences named after A.B. Bekturov" to LLP "Hazrat-Ali-Akbar" to create a low-tonnage low-waste technology for obtaining phosphorus-containing fertilizer compositions.

2.7 Type of use of the result of scientific and (or) scientific and technical activities: Preparation of recommendations for creating a low-tonnage low-waste technology for obtaining and applying phosphorus-containing fertilizer compositions on farmland, Issuing initial data for creating a low-tonnage production of fertilizer compositions of Hazrat-Ali-Akbar LLP.

3. The name of the work, terms of their implementation and results
	The cipher of the task stage
	Name of the Contract works and main stages of its implementation
	Period of execution
	Expected Result

	
	
	start
	ending
	

	1
	Investigation of chemical interaction in the system of phosphorite flour of the Kok-John Deposit, ammonium nitrate, iron phytocomposition, water, at temperatures of 25 and 50°C
	January 2018
	June 2018
	The chemical interaction in the system of phosphorite flour of the Kok-John Deposit, ammonium nitrate, phyto-compound of iron, water, at a temperature of 25 and 50°C will be investigated

	2
	Study of microbiological and agrochemical characteristics of suspended and solid compositions
	April 2018
	October 2018
	Microbiological and agrochemical characteristics of the suspended and solid compositions will be studied

	2.1
	Study of microbiological characteristics of the composition on model soil samples
	April 2018
	June 2018
	Microbiological characteristics of compositions on model soil samples will be studied

	2.2
	Study of the microbiological and chemical characteristics of the compositions in field experience at the onion planting
	April 2018
	October 2018
	Microbiological and agrochemical characteristics of the compositions will be studied in the field experiment on onion sowing

	4
	Research on technologies for obtaining and studying the properties of a suspended and solid composition 
	September 2018 
	to November 1, 2018
	Technologies for obtaining and studying the properties of a suspended and solid composition will be investigated

	4.1
	Research of technology for obtaining compositions in the laboratory
	September 2018
	to November 1, 2018
	The technology of obtaining compositions in the laboratory will be investigated. 1 article will be published in a domestic scientific publication ("Chemical journal of Kazakhstan") with a non-zero impact factor

	2
	Study of microbiological and agrochemical characteristics of suspended and solid compositions
	April 2019
	October 2019
	Microbiological agrochemical characteristics of the suspended and solid compositions will be studied

	2.3
	Study of the microbiological and chemical characteristics of the compositions in field experience at the onion planting
	April 2019
	October 2019
	Microbiological and agrochemical characteristics of the compositions will be studied on the field experiment on onion sowing

	3
	Investigation of physical, chemical and commercial properties of suspended and solid compositions
	January 2019
	June 2019
	The physicochemical and commercial properties of the suspended and solid compositions will be investigated

	4
	Research of technology for obtaining and studying the properties of suspended and solid compositions
	January 2019
	to November 1, 2019
	The production technology will be investigated and the properties of the suspended and solid compositions will be studied. 1 national article will be published and 1 foreign article will be submitted to journals with a non-zero impact factor

	4.2
	Conducting technological research on an enlarged laboratory facility
	January 2019
	to November 1, 2019
	Technological studies of the enlarged laboratory facility will be carried out

	2
	Study of microbiological and agrochemical characteristics of suspended and solid compositions
	April 2020
	October 2020
	Microbiological and agrochemical characteristics of the suspended and solid compositions will be studied

	2.4
	Study of microbiological and agrochemical characteristics of compositions on production and demonstration experience in onion sowing
	April 2020
	October 2020
	Microbiological and agrochemical characteristics of the compositions will be studied at the production and demonstration experiment on onion sowing

	4
	Research of technology for obtaining and studying the properties of suspended and solid compositions
	January 2020
	May 2020
	The technology of obtaining and properties of the suspended and solid compositions will be investigated

	4.3
	Carrying out technological work on a pilot plant
	January 2020
	May 2020
	Technological work will be carried out on the pilot plant

	5
	Preparation of initial data for the creation of low-tonnage production and recommendations for the use of suspended and solid fertilizer compositions
	October 2020
	to November 1, 2020
	Initial data will be prepared for the creation of low-tonnage production and recommendations for the use of suspended and solid fertilizer compositions. Articles will be published in peer-reviewed foreign scientific publications of the corresponding profile with a non-zero impact factor, indexed by the Web of Science or Scopus databases ("journal of inorganic chemistry"). Patenting is planned in the Kazakhstan patent office.


	From customer:

The chairman

State Institution "Science Committee of the Ministry

education and science of the RK "

__________________ B.S. ABDYRASILOV

M.P.
	From the performer:

General Director

JSC "chemical Institut 

Sciences named after A. B. Bekturov", 

academician of NAS RK 

__________________ ERGOZHIN E.E. 

M. P.

	
	Familiarized

Scientific supervisor of the project

____________ Omarova G.T.

                     (signature)
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Kk Jloroopy Ne oT 2018r.

Ha rpaHTOBOE (YHHAHCHPOBAH:

TEXHHYECKAA CIENUOHKAIIASA ¥
KAJIEHJAPHBIA IUIAH PABOT

Tlo norosopy Ne oT 2018 ronma

1. AKHHOHEPHOE OBLUIECTBO
«HHCTHTYT XUHMHYECKHX HAVK HMEHHY A.B. BEKTYPOBA»

|

1

TIpunoxenue 1.8
I

=3

1.1 Io mrpuopurety: 1. PanpoRanbHOE HCIONE30BAHNE IPUPOLHEIX, B TOM HICIE BOXHEX

PecypcoB, requorus, nepepaﬁo'ﬂ(a, HOBBIC MAaTepyanbl ¥ TEXHOJIOIHH, fezonacHsIe U3Tenus
KOHCTPYKLIMH.

1.2 Tlo moanpuoputeTy: 1.11. Hobble MaTeprantl MHOrOLENEBOTO HASHAYCHUS Ha OCHO)
TPHUPOIHOTO CHIPBA H TEXHOT€HHBIX OTXOHOB.

1.3 ITo teme npoexta: No AP05131238 «Mcemenopanne GeckHCIOTHOH TEXHONOLY

TIONIYIEHHS M H3Y9EHHA arpOXMMHUECKON >({EeKTHBHOCTH CYCHICH3HPOBAaHHOH H TBEPI

H

Be

i2g
2]

YROBPHTENBHEIX KOMIO3HIHEA Ha OCHOBe (ochoprtHol Mykn Kaparay mecropoxmenus Kok-

MxoH, ywactka Apantofe ¢ comepxammem P,Os  28-30%, amMuavHOM  cenmrpsl
tuTOCOSAMHEHNI Kelle3a PACTHTEIHHOTO JKCTPaKTa Juniperusy.
1.4 O6mas cymma npoekra 15 100 000 (ITsTHANIATE MHJUIHOHOB CTO THICAY) TEHTES, B T
grene ¢ pasGHBKOH IT0 roaM, 114 BHIIONHEHHS PaboT COrnacHo nyHKTy 3:
- Ha 2018 rox - B cymme 5 000 000 (I1srs MUITHOHOB) TEHIE;
- Ha 2019 rox - B cymme 5 045 000 (IL1rb MHIIHOHOB COPOK HATE THICAY) TEHIE;
- 1a 2020 rox - B cymme 5 055 000 (T14Th MHIIHOHOB USTBASCHT AT THICSY) TCHTE.

2. Xapakmepucmuxa HayuHo-MeXHUNECKON RPOOYKUHN RO KEAIHPUKAUHORHIIM
RPUSHAKAM U IKOHOMUHECKIE NOKAZAMERH

2.1 Hampapnenwe paGotsr: HcciemoBadiue GecKHCIOTHON TEXHONOTHH IIONydeHH

u3ydenne arpoxummieckoll stpexrupHOCTH, docdopcomepaiero CyCHeH3MPOBAHHOTO

u

M

=

TBEPAOrO yAOoGPUTENBbHEIX KoMTosyuit Ha Oase pochopurnoit Myku Kaparay mMecTopoxaeHus

Kox-JIxon, yuactka Apantobe ¢ conepxanueM P,Os 28-30%.
2.2 O6nacTh MPUMEHSHHS; XMMIYECKas! IPOMBIITICHHOCTS, CeIbCKOE XO3SHCTRO.
2.3 KoHeyHbI# pe3ynbTaT:

- 3a 2018 ron: MsyueHo BHHAHME aMMHAuHON CENHTPLl U (UTOCOCHHHEHHM Keyp3a
PACTHTENBHOIO 3KCTpaKTa Juniperus Ha (asoBble IPEBPAILEHHS M PACTEOPHUMOCTS (BocdopUTHOM
Mykn Apanrobe; nccrenoBaHEl MUKPOOHONOTHYECKHE H arpOXHMHYECKHE XapaKTEPHCTHKH
CYCIIeH3UPOBaHHON H TBepROil yIOOPHTENBHBIX KOMIOOSHUMH Ha 1OCeBe MyKa; B 1aBOpaTopHbIX
YCIOBHAX OTpeeeHATEXHONOTHA [OMY4YeHHS CYCTIEH3HPOBAHHON K TBEPROH yMOOPUTEIBHBIX
XoMmosHIuiA. OnyGiuuKoBaHa 1 CTaThd B OTEYECTBEHHOM HAaywHOM uspamud («XdAmpdecKuit

xypHan KazaxcraHay) ¢ HEHYNEBbiM HMIIAKT-HaKTOPOM.

- 3a 2019 rom: M3syuenst (GH3HKO-XMMWYECKHE CBOHCTBA, TOBAPHHIE XApPaKTEPHCTHKA
CYCIIEH3HPOBAHHOR H TBepZOH yHOGPUTENbHBIX KOMIO3HIUAN; MCCNEOBAHA arpPOXAMHIECKas,
IKOHOMHIYECKas, OSKOJOTHIeCKas H MUKpOOHONOrHYeckas I(pGeKTHBHOCT: yAOOPHTENBHEX
KOMIO3AUMH B ONBITHO-IIONEBBIX YCIOBHSX HA [OCEBE JIyKa; ONpEJENEHB ONTHMANbHbIE
TeXHOJIOTMYECKHE IIApaMeTPHl IIONyYeHHs CyCIeH3ApOBAHHON H TBepHofl yNoOpHTENBHBIX
KOMIO3HIHI Ha YKpYHHeHHON nabopatopHoll ycranoske. OmyGaukopana 1 pecmyOnuKaHoxas

CTaTh | MoJaHa 1 3apyGexHast CTaThs B JKYPHAN ¢ HEHY/IEBBIM HMITAKT-(HaKTOPOM.

- 3a 2020 rog: OnpegeneHsl ONTHMAIBHBIE TEXHONOTHYECKHE TIAPAMETPR TOMY YEHHS
CYCTICH3HPOBAHHOM H TBepZOH YZOOPHTENHHBIX KOMIIOSHINH B OHBITHO-NPOH3BOACTBEHHBIX

YCHOBHUAX, Heeenosana arpoxXuMuyecKad, JKOHOMBYECCKas, 3KOJIOTHICCKasg

u
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MHKpoOHONOrHuecKas: 3(QPeKTHBHOCTs YHOOPHTENBHBIX KOMIIO3HUHN B IPOH3BOACTBEHH
JEMOHCTPALMONHBIX YCJOBHAX HA IIOCEBE JIyKa, BBIJAHBI DEeKOMEHNAUMM N0 TeXHONOTHH
TIOTYYeHUs ¥ NPHMEHEHHs Ha HOCeBAX JyKa CYCHEHSHPOBAHHON U TBEpNOH ynOGPUTENBHBIX
Komnosunul. OmyOMHKOBAHB! CTaThbi B PELEH3HPYEMBIX 3apyOeXHBIX HayMHBIX H3JRHMAX
COOTBETCTBYIOMIEro HpOGHIIA ¢ HEeHyICBEIM UMITakT-$aKToOPOM, RHASKCHPYEMBIX GasaMi RaHHBIX
Web of Science mm Scopus («KypHan seopranuyecxoii xumau»). [ITarupyeTCes NaTeHTOBARUE(B
Ka3aXCTaHCKOM MaTeHTHOM Giopo.

2.4 [TaTenToctocoGHOCTS: Pe3ysbrars! necnenoBaHui IATEHTOCTOCOGHEL.

2.5 Hay4ro-TeXHHYeCKHH YpoBeHp (HOBH3Ha) HaydHas HOBH3H& 3aKIHOYASTCS
HCHOJIB30BAHAN IHEPTHM aMMHAYHON CEMHTPBI, JUIN ITONyYeHHs NOABHKHEIX dopym PrOs
dHTOCOSAUHEHNH JKefle3a PACTUTRIEHOrO IKCTPAKTA JURIPErus A CHIKSHHS HX PeTPOTPajIaLl
(mepexon B HEyCBOAEMYHO OPMY), 3a CUET NOBSILEHHA YHCIEHHOCTH (oChaTMOSHITH3HPYIOTIY
Gaxtepuit B 2,3-3 pasa. Ilpe sToM OyZeT ZOCTHTHYTO CHIDKEHHE YHCICHHOCTH OMMOTPOQHH
MHKPOOPTAHH3MOB M JCHHTPH(HKATOPOB, PA3iaraloliX IyMyc M HUTPATHBIA a30T [OUBEL B 2,3-
3,2 paz 1 2,5-3,3 pasa, IOBBIIEHAE IHCICHHOCTH a30TQUKCHpyomux Gakrepuii B 2,1-2,5 paza.

2.6 Vcnons30BaHNe HayIHO-TEXHHYECKON TIPOAYKIMI OCYINecTBIsieTcs: [lyTem nepenatun
pesymbTaror ucenemoBanni AO «MHCTHTYT xHMuueckux Hayk uMenu A.B. Bekxryposa» 8 TAO
«Xaspat-Anu-AxGap» s CO3AHHS MaTOTOHHAXHOK MANOOTXOZHOH TEXHONOIHH NONydeHNsT
docdopeoaepKalUX YIOOPATENBHBIX KOMIO3HIHIL.

2.7 Bul UCHONB30BAHMS DE3YNbTATA HAydHOH H  (WIM) HAYYHO-TEXHHUECKDH
HestenvHocTH: TIOATOTOBKA peKOMEHFALi ANd CO3NAHMS MANOTOHHAKHON MATOOTXOAHOH
TEXHONOTHA  TOAyYeHHA ¥ L[PHMEHEHHS HAa  CeIBXO3YroAmsaX  (ochopcogepxampx
YHOOPHTENEHLIX KOMIO3MUMH. BEliava HCXONHBIX JAHHEBIX [l CO3J@HMS MAIOTOHHAKHONO
TIPOM3BOICTBA yHOGPHTENBHBIX kKoMmosmimit TOO «Xaspar-Ann-Axbapy.

X EEw

3. Haumenosanuepaéom, CPOKH UX peQuiu3auiity i pe3yromamst

Wudp Haumenorarue pafot no CpoK BBITONHESHHA OxuaeMBrit pesyIbTaT
3aZlaHus I[O]‘OB()py W OCHOBHEIC 3TAIBL Ha‘{aﬂﬂ OKOHYaHU
, dTara €TI0 BEIIOJIHEHHA €
1 Hcenenoanne XMMHYeCKOro| sHBaph [moHb 2018 Bymer mccnenosaHo  XHME-
B3aumoneiicTeus B cHcreme 2018 romal roma | weckoe  B3ammopeHicTBue |B
dbochopurHas MyKa cucreme (pochoputHas MyKa
MECTOPOXKIEHAA Kox-J{xoH, mecropoxaesns  Kox-JhxoH,
AMMHAYHAA cennIpa, aAMMuAHAK cenmIpa,
duTOCOSIHHEHNE JKene3a, BOAd, durocoennHeHme Kenesa,
npu Temuepatype 25 1 50°C BoZa, OpH TeMmeparype 25 |u
50°C |
2 Wzyuenne ampens | OKTA6ps | Byayt szqex—*u
MHKPOGHOIOTAYECKUX i (2018 roxal 2018 roxa | MHKpOOHOIOTHYECKHE u
ATPOXMMUYECKHX  XapaKTeprc- ArpOXUMITIECKie
TUKCYCIICH3HPOBAHHOH H XapakTepUCTHKH
TBEPIOK KOMITOSHITNH CYCIICH3UPOBAKHOR U TREPAQH
KOMIIO3WLHH
2.1 | Usyuenue ampens (mioHs 2018| Byayr H3YYeHBL
MHKPOGHONOPHYSCKHX 2018 roma] roma MUKPOOHONOTHYECKHS
XapakTePUCTHK KOMTIO3UIHI Ha . XapaxTePHCTHKH KOMITO3HIIH
MOJIEeJIBHBIX TIOYBEHHBIX Ha MOICHBHBIX  ITOYBCHHBIX
ofipasuax obpasuax
22 | Mzyuenne anpens | oxrabps | Bymyr H3yueHbl
MHKPOGHONOTHYECKUX u [2018 ropal 2018 roxa | MHKpOGHOTOTHYECKHUE u
ArpOXUMHUYECKHX ATPOXUMUYECKIE
XapAKTEPUCTHK KOMIIO3UIMH Ha XapaKTePHCTHKH  KOMIIOSULME
TIOJIEBOM OIIBITC HE NOCEBE AyKa Ha IIOJICBOM OIIBITC HA TOCEBE

Gle/|
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I JIyKa

4 Hecnegosanue TEXHOMOTHU r<:el-n‘;16pr> mol Byayr HCCETOBAHE]
THOTyYeHHs 1 u3yueHns csolicTs 2018 rogal RoaGps | TeXHOMOTMHM  TOLYYEHHS
CYCTICH3HPOBAHHON M TBepHOH 2018 rona | u3yueHs! CBOMCTE:
KOMITO3HIITH CYCIICH3HPOBAHHOI U TBSPION

KOMIO3HIHH

4.1 | Hcenenosanue TEXHBOJOTHH |CeHTAOpE| Jo [ Byner HCCTIENO0BaHY
monyueHHs  kommosuumii B 2018 roma| HoaGpa | TexHOmorma TIOJTyHeHHU:
aGOPaTOPHBIX YCIOBHAX 2018 roa | KOMIO3MNIEH B NAGOPATOPHBIX

YCHAOBHAX. Byne
omyOnmuxoBaHa | cTaThs
OTEYECTBEHHOM Hay9HO
M3aHUK («XuMAYCCKAR
wypuan  Kaszaxcrama») ¢
HEHYTEBEIM UMIAKT-
baxTopoM.

2 H3yuenne anpens | okTs0pe | Bymyt U3YUEHBT
MHKPOOHONOTHYECKHX u 2019 roza 2019 roxa | MEKpOOHOTOrHYECKHEH
ArPOXMMHYECKHX  XapaKTepHC- ATPOXUMHYECKHe
THKCYCIIEH3HPOBAHHOM u XapaKTePHCTHKH L
TBEPROH KOMITO3MDHH CYCHEH3UPOBAHHON H TBEPIO]

KOMIIOSHIH

2.3 | M3yueHue amperts | OKTAGPS | Byayt H3yHEHpE
MHKPOOGHOIOTHYSCKIX u [2019 rogal 2019 rofia | MEKpOGRONOTHIECKHE 24
ArPOXHMHYECKAX ArpoXMMHICCKIe
XapaKTePHCTHK KOMMOSHUMHE Ha | XapaKTEPHCTHKHA KOMIOSHIHN
TIOJICBOM OTILITE HA MTOCEBE JTYKa Ha [OJIEBOM OIBITE HA [OCEBE

ayka ‘T

3 Hccnenosanne dmsnxo- | swBaph |moHb 2019| ByayT uccnenopaHel GHIMKD-
XUMHYECKHX M ToBApHBIX 2019Toma) roma | XHMHYECKWE M TOBAPHHE
CBOMCTB  CYCTIEH3UPOBAHHON 1 CBOHMCTBA  CYCIIEH3MPOBAHH(GH
TBEPAOH KOMIIOIUIINY H TBEPHOH KOMIO3HIMK

4 Hcenenopanue TeXHONOTHM | SIHBAph no 1 Byner HCCTieIoBaa
TOJTyYeHUs] ¥ H3ydeHus cBoicte 2019 rofa) HOsOps | TEXHONOFHA — TOJYYeHHS |H
CYCIIEH3UPOBAHHOK M TBepAOH 2019 rona | u3y4eHs! CBOHCTBA
KOMIIO3HIIMH CYCIIEHBHPOBAHHON H TBEPAOH

KOMITO3ULUH. Byner
omybnukoBaHa 1
pecnyCNMKAHCKas CTaTbs |H
nopada 1 3apybexwas cTaTha
B OKYPHATBI ¢ HEHYJIEBBIM
BMIAKT-GaKTopoM.

4.2 | IlpoBeneHHE TEXHONOTMYECKUX | SHBAPH mo 1 Bynyt TIPOBEACHBI
ucceoBanuli Ha ykpynueruo# [2019 ronal HosOps | TeXHOJOTHYECKHE
1aGopaTOpHOH yCTaHOBKE 2019 roza | mecienOBARASL Ha

YKPYDHEHHOH  yaGopaTopHoi
YCTAaHOBKE.

2 Msyuenue anpenb | oxTAOpe | Byayt M3y9eHEL
MHKPOOHOOTHHECKMX 1 2020 roaal 2020 roja | MEKpoSHOKOTHYECKHE b3
ArpOXHMHYECKIX — XAPaKTepHc- ArpOXUMAYECKHE
THK  CYCNeH3WpOBAHHOM | XaPAKTEPHCTHKH

l TBEP/IOH KOMIIO3HLNK l CYCIIEH3UPOBAHHOM M TBEPAOH

Gl
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ANNEX E
Additional sintering № 4
Additional sintering № 4

to the Grant Funding Agreement

№ 83 dated March 02, 2018

Nur-Sultan
     July 29, 2020

State institution "Committee of science of Ministry of education and science of the Republic of Kazakhstan", hereinafter referred to as Customer, represented by the Chairman of Kurmangalieva J. D. acting on the basis of the Regulations on the Committee of science, approved by order of the Executive Secretary dated July 10, 2018 № 169-K, and the order of the Minister of education and science of the RK dated December 25, 2019 № 169-LCD. On the one hand, and Joint-stock company "Institute of chemical Sciences named after A. B. Bekturov", hereinafter referred to as the Executor, in the person of acting General Director B. N. Absadykov, acting on the basis of the Charter, on the other hand, hereinafter jointly referred to as the Parties, on the basis of articles 401, 402 of the Civil Code of the Republic of Kazakhstan. Law of the Republic of Kazakhstan dated February 18, 2011 "On science",decree of the Government of the Republic of Kazakhstan dated 25 may 2011 № 575 "On approval of Rules basic, grant, program financing scientific and (or) scientific and technical activities", regulations of the Government of the Republic of Kazakhstan from may, 16th, 2011 № 519 "On the national scientific Council" of the National scientific Council on the priority "Rational use of natural resources, including water resources, Geology, recycling, new materials and technologies, safe products and structures" (extract # 1 from the minutes of the meeting № 4 dated July 29, 2020) concluded this Supplementary agreement to the agreement № 83 dated March 02, 2018 (hereinafter referred to as the Agreement) and came to an agreement on the following:

1. in Appendix 1.8 to the Agreement: 

In the third paragraph of point 2.3 (final result for 2020) of section 2 and in point 5 of section 3 (Name of works, terms of their implementation and results), replace the words: "Journal of inorganic chemistry" with the words: "Journal of Agrochemistry".

2. this Supplementary agreement is an integral part Of The agreement and comes into force from the moment of its signing by the parties and is valid until December 31, 2020.

3. terms of the Agreement. Those not affected by this Supplementary agreement remain unchanged, and the Parties confirm their obligations under them.

4. the Supplementary agreement is drawn up in two copies, one copy for each of the parties, having the same legal force.

Legal addresses of the parties:

	Customer

State Institution "Science Committee 

of the Ministry education and 

science of the Republic of Kazakhstan"

Nur-Sultan, Mangilik el avenue, 8

BIN 061140007608

BIK KKMFKZ2A

IIC KZ92070101KSN0000000

KBE 11

RSU "Treasury Committee of the Ministry 

of Finance of the Republic of Kazakhstan"

Chairman

____________ Kurmangalieva Zh.D.
	Executor

JSC "Institute of chemical Sciences named after A. B. Bekturov"

Republic of Kazakhstan, 050010, Almaty

106 Sh. Ualikhanov street

IIC KZ446010131000141938

Halyk Bank of Kazakhstan JSC

BIK HSBKKZKX

KBE 18

BIN 061240003649

Acting General Director

____________ Absadykov B.N.
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ANNEX F 
List of published works
For 2018-2020 published: articles – 2 foreign with a non-zero impact factor; 4 – republican with non-zero impact factor; 2 – foreign articles; thesis – 5.

Received 3 RK patents for a useful model.

An article was submitted to a foreign journal - 1.

Foreign article with a non-zero impact factor
2020
1 Usmanov S., Omarova G.T., Myachina O.V., Baibachshayeva Sh., Ramazanova E.N., Zulpanova G.K. Agrochemical efficiency of the fertilizer composition on onion crops // Journal of Agrochemistry. - № 8. - 2020. - From 51-59. (Q4, WoS - 0.084) (russ.)

2 Goryainov S.V., Esparza S., Borisova A.R., Omarova G.T. Application of mass spectrometry with "direct analysis in real time" for the detection of metal complexes. - Mass spectrometry. - 2020. - T. 17. - №. 3. - S. 172-176. (IF - 0.84, Q4) Scopus (russ.)
Republican article with non-zero impact factor:
2018

1 Ramazanova E.N., Usmanov S., Omarova G.T., Baibachshayeva Sh., Tolkyn B., Kabylbek K. Study of the physicochemical properties of a new organomineral fertilizer based on magnesium-containing phosphorus fertilizer and a biological product // Chemical Journal of Kazakhstan. - 2018. - № 1. - P. 233-238. (IF - 0.115, KazBC). (russ.)

2 Usmanov S.U., Dzhusipbekov U.Zh., Nurgalieva G.O., Omarova G.T. Obtaining and application of new modified humate-containing preparations // Chemical Journal of Kazakhstan. - 2018. - № 3. - P. 240-245. (IF - 0.115, KazBC). (russ.)

2019

1 Usmanov S., Omarova G.T., Ramazanova E.N., Baibachshayeva Sh., Tolkyn B., Makhmudov R.U., Usmanov A.S., Makhmudov Zh.U. Acid-free synthesis and study of microbiological characteristics of fertilizer compositions based on Karatau phosphate rock, ammonium nitrate and iron phytocompounds // Chemical Journal of Kazakhstan. - 2019. - № 1. - P. 61-69. (IF - 0.115 KazBC www.nauka.kz/page.php?page_id=795&lang=1&citing_year= 2017). (russ.)

2 Usmanov S., Omarova G. T., Baibachshayeva Sh., Ramazanova E. N., Tolkyn B., Makhmudov R. U., Usmanov Kh.S. Physicochemical and commercial properties of enriched fertilizers // Chemical Journal of Kazakhstan. - 2019. - № 4. - S. 128-139. (IF - 0.115 KazBTs) (russ.)

Foreign article

2018

1 Usmanov S. Mobilization of soil phosphorus and increasing the efficiency of phosphorus pentoxide fertilizers – the basis for energy conservation / Collection of materials of the International Scientific and Technical Conference "Current state and prospects for the development of production of phosphorus-containing fertilizers based on phosphorites of the Central Kyzylkum and Karatau". - Tashkent, October 25-26, 2018. - S. 8-12. (russ.)
2019

1 Usmanov S., Makhmudov K.U., Makhmudov R.U., Omarova G.T., Usmanov Kh.S., Usmanov A.S., Zulpanova G.K. Obtaining high and high-quality yields of agricultural crops and preserving soil fertility while reducing the rate of irrigation water and mineral fertilizers - the basis for energy and resource conservation // Coll. Proceedings of the I International Uzbek-Kazakh Symposium "Actual problems of the development of chemical science and industry." - October 24-25, 2019 - Tashkent. - S. 30-35. (russ.)

Theses:

2018

1 Usmanov S., Omarova G.T., Baibachshayeva Sh., Usmanov Kh.S. Investigation of acid-free technology for obtaining phosphorus-containing biofertilizers / Collection of materials of the International Scientific and Technical Conference "Current state and prospects for the development of production of phosphorus-containing fertilizers based on phosphorites of the Central Kyzyl Kum and Karatau". - Tashkent, October 25-26, 2018. - P. 162. (russ.)

2 Usmanov S., Omarova G.T., Zulpanova G.K., Usmanov A.S. Agrochemical and economic efficiency of fertilizers enriched with microbiofertilizers MERS / Collection of materials of the International scientific and technical conference "Current state and prospects for the development of production of phosphorus-containing fertilizers based on phosphorites of the Central Kyzylkum and Karatau". - Tashkent, October 25-26, 2018. - P. 164. (russ.)

3 Usmanov S., Omarova G.T., Baibachshayeva Sh., Myachina O.V. Agrochemical and economic efficiency of phosphorus-containing biofertilizers / Collection of materials of the International scientific and technical conference "Current state and prospects for the development of production of phosphorus-containing fertilizers based on phosphorites of the Central Kyzylkum and Karatau". - Tashkent, October 25-26, 2018. - P. 165. (russ.)

4 Usmanov S., Omarova G.T., Tolkyn B., Makhmudov R.U. Technology of enrichment of ammophos with microbiofertilizer MERS / Collection of materials of the International scientific and technical conference "Current state and prospects for the development of production of phosphorus-containing fertilizers based on phosphorites of the Central Kyzyl Kum and Karatau". - Tashkent, October 25-26, 2018. - P. 71. (russ.)
2019

1 Syrgabaeva A.M., Usmanov S., Omarova G.T. Acid-free method of processing phosphorites (Karatau basin) into complex fertilizers / Proceedings of the Satpayev Readings "Innovative technologies are the key to the successful solution of fundamental and applied problems in the ore and oil and gas sectors of the economy of the Republic of Kazakhstan" - Almaty: Satpayev KazNRTU, 2019. - P. 513. 
https://official.satbayev.university/download/document/12006/Satpaevskie%20readings%202019%20vol%202.pdf (russ.)
RK patent for utility model

2019

1 Patent of the Republic of Kazakhstan for utility model № 3597. Composition for dressing cotton seeds / S. Usmanov, G.T. Omarova, Sh. Baybachshayeva, Kh.U. Usmanov, R.U. Makhmudov. - Bul. № 5 dated 01.02.2019. - Application 2018 / 0455.2 dated June 25, 2018.
2 Patent of the Republic of Kazakhstan for utility model № 3940. Composition of mixed fertilizers / S. Usmanov, G.T. Omarova, Sh. Baybachshayeva, E.N. Ramazanova, B. Tolkyn. - Bul. № 18 dated 05/03/2019. - Application 2019 / 0018.2 from 10.01.2019.
2020

1 Patent of the Republic of Kazakhstan for utility model № 5416. Composition of mixed fertilizers / S. Usmanov, G.T. Omarova, Sh. Baybachshayeva, E.N. Ramazanova, R.U. Makhmudov, Kh.S. Usmanov. - Bul. № 40 dated 09.10.2020. - Application 2020 / 0463.2 dated 19.05.2020.

Submitted:

Articles with non-zero impact factor of the database:

1 Usmanov S., Omarova G.T., Baybachshayeva, Sh., Ramazanova E.N., Tolkyn B., Usmanov Kh.S. Composition and physicochemical properties of a solid fertilizer composition based on Karatau phosphate rock from the Kok-John deposit and ammonium nitrate // Journal of Inorganic Chemistry. Q3
26
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