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THE WAYS OF OUTPUT FROM THE HUMUS COAL  
OF PREPARATIONS FOR VARIOUS PURPOSES 

 

Abstract. Coals, as well as other minerals, contain a wide variety of minerals and complex compounds of 
chemical elements. Until now, its organic and inorganic parts have more than 50 chemical elements and are made up 
of water and volatile substances. In the organic part, bitumen and humic acids are also common. At early time coal 
was used as fuel for public utility services, and then used in various boilers, trains, boats, watchdogs, refractory 
furnaces, and later for electricity production.  

  Nowadays, the technology of extracting diverse compounds from the brown coal has begun to be mastered. 
One of them is at the D. A. Kunaev. Institute of Mining "Physical and Chemical Methods of Processing Mineral Raw 
Materials", in the Laboratory many kinds of preparation from brown coal were received. For this purpose, 2 brown 
coal fields with a large amount of brown coal from the majority of Kazakhstan's territory were selected (Oi-Karagai, 
Kiyakty). It has been established that these drugs can be used for reproduction and improvement of agricultural 
production. However, it has been realized that the extraction of concentrated ore in the mining industry makes it 
possible to create dust separation technology from the surfaces. 

Key words: brown coal, liquid ammonia, extractor, infrared wave, preparation. 
 
Introduction. Restoration of indigenous ecosystems by means of adaptive cultivation of plants grew 

on the surface of tailings storage facilities. Of course, it is known that the remainder consists of harmful 
compounds, since various organic solutions are used in the ore process, which in turn splits and dissolves 
the various minerals in the rock, causing many harmful solutions. It is a natural phenomenon that they 
contain heavy metals of ions, including arsenic and radioactive elements. Here is what we call a substrate. 
Such wastes are very small, with few winds blowing and surrounding settlements with poisonous dust. 

Many studies have shown that even those residents of the same village are worse off by occupational 
diseases and miners. After all, the miners are still in contact with the ore even if the ore is still in contact 
with each other. The substrate is a waste of ore extraction, and the acidic mixture of various hazardous 
powders [1-2]. 

Using the drug cultivating the seeds of the plants, the growth of their seeds reaches up to 98%, sprout 
quickly rises, increasing the level of chlorophyll in the leaves, increasing the sugar content and improving 
the microorganisms around it. This sprout is very flexible to the outdoors, resistant to moisture, light, heat 
and heat absorbing from the ground. 

It absorbs toxic substances and pesticides from the wastes and dissipates them into the air, and salts 
of the substrate have a positive effect on the flow of plants [3-4]. 

Here are some types of drugs that can be used for intensive cultivation of plants, water purification, 
feeding of animals, and many other types. It is produced in the form of black powder, so it can be used for 
up to 5 years from the moment of its creation, quickly dissolve in water as it is necessary to saturate with 
various micronutrients. 

The use of humic acid extracted from brown coal is a pledge of plenty of crops in the country, where 
many areas of Kazakhstan are marauding and soil erosion. We suggest that there is an indication that the 
drug is used in a variety of crops and that they have received a large amount of product compared with 
control. 

Carbon dioxide reagent can be prepared from brown coal by more than 30% human humic acid. It is 
a mixture that used to regulate the drilling fluid when deep wells are drilled. This reagent is not produced 
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in Kazakhstan and is exported from abroad. Drying of hothouse boats, various dyes, purification of waste 
water from nuclear reactors, rare metals extraction and so on in large boilers are from heavy-duty brown 
coal (Kyakty, Oy-Karagay) can be obtained from many solvents. 

The extensive use of a coal-mining product in the field of reclamation works is first described by 
laboratory experiments. Where there is a processing factory, there are warehouses (tailing pits) where the 
remains are stored. They even take dozens of hectares of land and stay out of their useful lives for a long 
time. When the wind blows, the dust goes up and turns into a saline desert that does not reach its 
destination [5]. 

On the surface of such warehouses drought-resistant shrubby plants can be sown on the surface of the 
substrate by sprinkling and drying the seeds of wild grass.  

Analysis of basic research works and publications. 
If we analyze the chain of research works and publications, it is possible to extract humic acids from 

natural raw materials with the addition of one valid sodium, potassium, ammonium action and salt. In this 
case, it uses aqueous solutions of these hydroxide elements [1-5]. The treatment of carbon dioxide with 
alkaline reagents leads to interrupted interactions and chemical interruption in macromolecular organic 
compounds. 

Producing humate by a well-known method as a "dry method" by mixing brown coal with a solution 
of 42-45% sodium hydroxide in a ratio of Т:Ж=5: 1. The mixture is heated by an exothermic reaction, in 
combination with a screw thread. As a result of this process, a product is formed containing 35-40% of 
sodium humate. 

In order to increase the release of humic acid from coal, the author has developed a method of 
electrolytic oxidation of coal in a nickel anode at a density of 2.0-3.0 A / dm2 and 60-650C at a density of 
2.0 N at a concentration of 5 to 6 hours, [5]. Also known is the method of extracting the humus mixture 
by oxidizing coal with nitric acid solution for 3 hours at a concentration of 40% at a temperature of 750C 
[6]. By this method, removal of humic acid has reached 73%. It is also possible to use chlorine, ozone, 
ozone, nitrogen oxide as a reagent for the removal of humic compounds [6,7]. 

It is not only physicochemical and chemical methods of obtaining a hummy drug, but also a physical 
method of raw material effect: infra-radio, radiolysis, baroforming and so on. Many types are used in our 
proposed technology, hy acetic acid was extracted from 46.52 to 83.87%, especially when using 
potassium hydroxide and the lowest level was achieved when interacting with sodium carbonate. This 
indicator has shown that there is no gap between the far and near abroad indicators. 

In this paper (J. Erro, O. Urrutia, R. Baigorri, M. Fuentes) refers to some problems in the use of 
concentrators In Cyprus. According to them, the dust and gas separation technology from the surface of 
the wastes for countries that are not paying much attention to ecology. Of course, this concept of authors 
contradicts the law of our country on ecology [8]. The authors of these works (Lishtvan, Yu.G. Yanuta, 
AM Abramets) say that humic drugs are derived from peat. But because of the absence of raw materials 
such as peat in Kazakhstan, our technology suggests that brown coal is slightly above the 30% higher 
level of humic acid in the raw material, and that the quality of the medicinal product is high and does not 
use highly harmful solutions, such as sulfuric acid [9].  

In this paper (Savelyeva, Maltseva, Yudina) comparative study of chemical composition and 
biostimulating activity of brown coal from humic oxides of research was conducted. Humic acids derived 
from the mechanochemical oxidized charcoal show high biological activity in comparison to humus acids 
derived from natural charcoal. Unfortunately, this drug has not been tested for experimental trials to solve 
the problem of dust extraction [10]. 

Research methods. Complex techniques have been used to produce the drug from brown coal and 
bicarbonate. On this way, from the Kiyakty coal field was brought from the top layer of coal with test 
materials. In the course of the research, laboratory researches were carried out to determine the physical 
and mechanical properties of brown coal samples, which were combined with the atomic-emission 
spectrometry method; in different cases the physiological properties of the product were determined; 
technical and economic assessment. 

Data from the research 
In addition to these indicators humus, mobile and total nitrogen, phosphorus and potassium: nitrogen 

-0.49, nitrogen to solution, 49.0; mobile P2O5 to 140.5; K2O - 140.5; generally P2O5 -0.17%, K2O -0.9%. 
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The brown coal is disintegrated (25-35%) by excavation, loading or unloading of coal, and due to the 
period of oxidation in the warehouse, it does not move to the consumers, increasing year by year, smoking 
and receiving a lot of land [11]. 

 
Table - Micronutrients in the biofuel of Kiyakty coal 

 

№ Components Zn Cn Pb Cl Mn Fe Co 

Biomovable layer м/e, мg/кg 

1 Biolayer 1,4 0,6 5,0 1,1 19,0 25,0 1,7 

The total microelements in the bioaccumulation, mg / kg 

2 Bio layer 50,4 26,8 10,0 1,6 448,0 23200 22,4 

We clean the low-density coal from the various additives to the dryer (2), then the feedstock enters 
the vibrating mill and mix with 10% ammonia water (C: K = 1: 1). Here, the coal is then sprinkled up to 
2-6 mm. This storage unit is separated into the exhaust extrusions 5. Meanwhile, the infra-molders located 
under the extractors are operated for five minutes. It should not exceed 15-20 Hz, the temperature should 
be 20-250 C. After that, the tanning powder is dried in a vacuum-dryer and dried again at 45-60oC for 30 
minutes (picture). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
Picture - The scheme of the technology of obtaining a humic preparation from brown coal 



ISSN 2224–5227                                                                                                                               № 1. 2018 
 

 
29 

This method of brown coal can save considerably more raw materials than other methods, i.e. up to 
96% of the carbon containing humic acid, up to 70% of the drug type [12]. 

 
Discussion of the data obtained from the research 
Technology primarily involves the following operations: raw materials are mechanically cleaned 

from foreign materials, crushing the primary raw material to the required fraction, and it is dried. 
Treatment, washing, drying, crushing, screening of the resulting mass from 2 to 10 hours with an alkaline 
concentration of from 1 to 10% and from 5 to 10% at a temperature of 60-800 °C at a ratio of C: K (5: 1). 
All this is explained by the diversity of primary raw materials, as it differs by coal content from different 
fields, and there is a significant scattering within one field. The brown coal and its bicarbonate are passed 
through different sieves and put into a vibration mill (molni). It is mixed with 10% aqueous ammonia and 
is passed to C: K (5: 1), vibration mills, where the coal is 2-6 mm. The bucket produced by this method is 
divided into extractors. It emits carbon dioxide under the influence of the infrared radiator (15-20 Hz) for 
5 minutes, and drops into the extractor at the time, and dries at 60 ° C for 30 minutes. 

Conclusion 
In many countries, humic drugs (sodium humate, potassium, ammonia) are used as a stimulant for the 

production of plenty of agricultural products and as a micro-defrost. For example, an average of 25-40% 
of agricultural production will be reduced, the maturation ripening will be reduced to 5-7 days and the 
nitrogen content of the plant will be reduced by 10-40%. 

In the direction of restoration of tailing pits, it was found that from the small waste of brown coal, it 
is possible to obtain a new drug-adaptation from the coal of Kiyakty coal, which contains 69% caramel. 
Our proposed technology is one of the ways to reach the green economy. The green economy is a 
Harmonious economy [20]. 
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ПУТИ ПОЛУЧЕНИЯ ПРЕПАРАТОВ РАЗЛИЧНОГО НАЗНАЧЕНИЯ ИЗ БУРОГО УГЛЯ 
 
Аннотация. Угли, как и другие минералы, содержат большое количество минералов и сложных 

соединений химических элементов. До сих пор его органические и неорганические части имеют более 50 
химических элементов и состоят из воды и летучих веществ. В органической части также встречаются битум 
и гуминовые кислоты. Раньше уголь использовался в качестве топлива для коммунальных служб, затем в 
различных котлах, поездах для отопления вагонов, лодках, сторожевых прудах, огнеупорных печах, а также 
для производства электроэнергии. 

В настоящее время освоена технология получения различных препаратов из бурого угля. Один из 
способов получения принадлежит лаборатории «Физико-химимеских способов переработки минерального 
сырья» Института горного дела имени Д. А. Кунаева. Для получения различных видов препаратов было 
выбрано на территории Казахстана несколько буроугольных месторождения с большим количеством 
гуминовых кислот (Ой-Карагай, Киякты и др.). Установлено, что полученные препараты могут исполь-
зоваться для увеличения и улучшения качества сельскохозяйственного производства, для выщелачивания 
благородных металлов и очистки сточных вод и др. Кроме того, использование препаратов-адаптогенов 
позволяет бороться с пылеподавлением на хвостохранилищах обогатительных фабрик. 
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ҚАРАШІРІНДІЛІ КӨМІРДЕН ТҮРЛІ МАҚСАТТЫ ПРЕПАРАТТАР АЛУ ЖОЛДАРЫ 
 
Аннотация. Көмір, басқа пайдалы қазбалар сияқты, алуан түрлі минералдардан жəне химиялық 

элементтердің күрделі қоспаларынан тұрады. Осы уақытқа дейін оның органикалық жəне бейорганикалық 
бөліктері 50-ден аса химиялық элементтерден құралатыны жəне су мен ұшпа заттардан тұратынына көз 
жеткізілген. Органикалық бөлігінде битумдар мен гуминдік қышқылдар да молынан кездеседі. Ертеден 
көмір коммуналдық тұрмыста отын ретінде пайдаланылған, онан кейін түрлі қазандықтарда, пойыздарда, 
қайықтарда, вахталарда, шағылдырғыш пештерде, ал кейінгі кезде электр тоғын өндіру үшін көптеп қолда-
нылуда. Енді, қазіргі заманда, қоңыр көмірден қарашіріндісін бөліп алу технологиясы меңгеріле бастады. 
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калық-химиялық тəсілдері, зертханасында қоңыр көмірден препараттың неше түрлері алына бастады. Ол 
үшін көптеген Қазақстан жерінің көмірлерінен қарашіріндісі мол 2 қоңыр көмір телімі таңдап алынды (Ой-
Қарағай, Қияқты). Осы препараттарды ауыл-шаруашылық өнімін молайтуға, сапасын жоғарылатуға қолда-
нуға болатындығы анықталды. Дегенмен, тау-кен өндірісіндегі молынан игерусіз жатқан байыту фабрикала-
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