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Technology of the dosed addition of reagents-plastificators 
in the mass of coal-water fuel 

The article discusses the scheme of preparation of highly concentrated water-coal suspensions for the com-
bustion of water-coal fuel. While, experimental studies were carried out on grinding coal and selecting organ-
ic compounds. Nowadays, many variants of technological schemes for the preparation of highly concentrated 
water-coal suspensions are known and tested in our country and as abroad. The choice of a rational techno-
logical scheme of preparation depends on many factors as the properties and quality of the feedstock, the re-
quired quality of the suspension, and the type of additives used in the process, economic opportunities, etc. 
In order to select the most effective plasticizers for water-coal suspensions prepared from coal 
slimes, the effect of plasticizers has been studied. These reagents meet the requirements for plasti-
cizer reagents and are readily available. The effectiveness of these additives is due to their physi-
cochemical properties, a feature of their structure, consisting of hydrocarbon, aromatic, carboxyl, 
hydroxyl and other groups. We obtained the dependence of the height of the dispersed phase layer 
on the time of the presence of the suspension with the addition of gelatin, fuel oil, lignosulfonate 
(LST), sodium humate. Suspensions with the addition of sodium humate have the best stability.  
As a result of the analysis of experimental studies, it has been established that the humic additive 
with content of the order of 1 % is the optimal binder reagent from the used (fuel oil, humic acid, 
gelatin).  

Keywords: water-coal suspension, water-coal fuel, reagent-plasticizer, technological scheme, hu-
mic additive. 

 

The development of energy, as well as the improvement of Kazakhstan’s energy security, depends on a 
large extent on the widespread and effective use of coal as an energy fuel. To do this, first of all, it is neces-
sary to improve the consumer properties of coal as an energy fuel, and also to master the production of alter-
native fuels based on coal when replacing scarce natural resources: gaseous and liquid petroleum fuel. To 
solve the above problem, it is very promising to carry out both in Kazakhstan and abroad work on the tech-
nology of obtaining and using coal suspensions, which are a composite dispersed system consisting of a solid 
phase in the form of fine coal and a liquid medium (water, alcohols, hydrocarbons, products processing of 
oil). Such a fuel system is considered as a suspension coal fuel (SCF). The most studied and promising in 
energy coal suspension is a water-coal suspension (WCS), in which the bulk of the liquid medium is water. 
At a high concentration of solid phase, the WCS is called a highly concentrated water-coal suspension 
(WCS) or also a water-coal fuel (WCF) [1]. 

Water-coal suspensions are mixtures of coal and water, which first arose as a waste of wet enrichment 
processes and by-products of coal dehydration. However, currently, water-coal suspensions, including those 
using plasticizer reagents, are one of the optimal forms of a new type of fuel - water-coal fuel, successfully 
developed in many countries of the world (Russia, China, Japan, Italy, USA, Sweden and etc.). 

Over the past decades, in many countries around the world, a large number of works have been carried 
out to obtain WCF and its use in power engineering [2]. In Russia and abroad, a number of technologies have 
been developed for the preparation of WCF, for its transportation and storage for a long period, for burning 
WCF. In addition, research has been carried out on the combustion (gasification) of WCF at existing power 
plants of various types. The analysis of literature sources shows the promise of using a coal-water suspension 
as an energy fuel using coal mining waste, coal processing and other industries [3, 4]. 

WCF belongs to the class of artificial composite systems, the properties and characteristics of which 
depend both on the technologies for obtaining the system and on the technologies for using the system by a 
specific consumer at an energy facility.  

Water-coal suspensions are characterized by the following main parameters and technological features: 
granulometric composition, including the maximum particle size of the coal particles in the slurry, the mass 
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таңдау бойынша тəжірибелік зерттеулер жүргізілді. Қазіргі уақытта біздің еліміздегі сияқты 
шетелдерде де жоғарыконцентрациялы сулы-көмірлі суспензияны дайындаудың технологиялық 
сүлбесінің көптеген нұсқалары белгілі жəне олар сыналып байқалған. Бұл үшін дайындаудың тиімді 
технологиялық сүлбесін таңдау көптеген факторларға тəуелді: бастапқы шикізаттың сапасына жəне 
қасиетіне, суспензияның талап етілетін сапасына, үдерісте қолданылатын, қоспалар түріне, 
экономикалық мүмкіндігіне жəне т.б. Көмір қалдықтарынан дайындалған, сулы-көмірлі суспензия 
үшін ең тиімді пластификаторларды іріктеу мақсатында мақалада пластификатордың əсер етуі 
зерттелді. Берілген реагенттер реагент-пластификаторларға қойылған талаптарды қанағаттандырады 
жəне ол қолжетімді. Осы қоспалардың əсер ету тиімділігі олардың физика-химиялық қасиеттеріне, 
көмірсутектерден, ароматты, карбоксильді, гидроксильді жəне басқа топтардан тұратын олардың 
құрылымының ерекшелігіне негізделген. Желатин, мазут, лигносульфонат, гумат натрий қоспалары 
қосылған суспензияның дисперсті фаза қабатының биіктігі уақыттан тəуелділігі алынды. Гумат 
натрий қосылған суспензия ең жақсы тұрақтылыққа ие. Тəжірибелік зерттеуді талдау нəтижесінде 
қолданылған реагенттерден (отындық мазут, гуминді қышқыл, желатин) оңтайлы байланыстырушы 
1 % құрамымен гуминді қоспа болып табылады. 

Кілт сөздер: сулы-көмірлі суспензия, сулы-көмірлі отын, реагент-пластификатор, гуминді 
технологиялық сызба, қоспа. 
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Технология дозированного добавления реагентов-пластификаторов 
 в массу водоугольного топлива 

В статье рассматривается схема приготовления высококонцентрированных водоугольных суспензий 
для сжигания водоугольного топлива. При этом проводились экспериментальные исследования по 
измельчению угля и подбору органических соединений. К настоящему времени известно 
и опробовано много вариантов технологических схем приготовления высококонцентрированных во-
доугольных суспензий как у нас в стране, так и за рубежом. При этом выбор рациональной техноло-
гической схемы приготовления зависит от многих факторов: свойств и качества исходного сырья, 
требуемого качества суспензии, типа добавок, используемых в процессе, экономических возможно-
стей и т.д. С целью подбора наиболее эффективных пластификаторов для водоугольных суспензий, 
приготовленных из угольных шламов, в cтатье изучено влияние пластификаторов. Данные реагенты 
удовлетворяют требованиям, предъявляемым к реагентам-пластификаторам, и легкодоступны. Эф-
фективность действия данных добавок обусловлена их физико-химическими свойствами, особенно-
стью их строения, состоящего из углеводородных, ароматических, карбоксильных, гидроксильных и 
других групп. Нами получены зависимости высоты слоя дисперсной фазы от времени присутствия 
суспензии с добавкой желатина, мазута, лигносульфоната (ЛСТ), гумата натрия. Суспензии с добав-
кой гумата натрия обладают наилучшей стабильностью. В результате анализа экспериментальных ис-
следований установлено, что оптимальным связующим реагентом из использованных (топочный ма-
зут, гуминовая кислота, желатин) является гуминовая добавка с содержанием порядка 1 %.  

Ключевые слова: водоугольная суспензия, водоугольное топливо, реагент-пластификатор, технологи-
ческая схема, гуминовая добавка. 

 
 

References 

1 Vulman, F.А., & Fokin, L.R. (2000). Struktura informatsionnoho obespecheniia rabot po perspektivnomu vodouholnomu 
toplivu [Structure of information support of works on promising water-coal fuel]. Water treatment, water regime, chemical control at 
TPPs and nuclear power plants and fuel use: Iubileinaia nauchno-tekhnicheskaia konferentsiia – Anniversary scientific-technical 
conference (pp. 37–38). Moscow [in Russian]. 

2 Zvyagin, V.N., & Fedyaev, V.I. (2000). Aspekty prihotovleniia i rezultaty effektivnoho primeneniia vodouholnoho topliva 
[Aspects of cooking and the results of effective use of water-coal fuel]. Chemistry at the Turn of the Millennium, Klyazma, 2000: 
Mezhdunarodnaia nauchno-prakticheskaia konferentsiia i shkoly seminara – IuNESKO – international scientific conferences and the 
school of the UNESCO seminar. (pp. 105–111). (Vol. 1). Moscow: Izdatelstvo [in Russian]. 

3 Kusaynov, K., Tanasheva, N.K., Alpysova, G.K., & Tolynbekov, A.B. (2014). Issledovanie tekhnolohii szhihaniia 
vodouholnoho topliva, poluchennoho iz shlamov shubarkоlskoho uhlia [Investigation of the technology of burning water-coal fuel 
obtained from the sludge of the Shubarkul coal]. Inzhenerno-fizicheskii zhurnal – Engineering and Physics Journal, 6(87) [in Rus-
sian]. 

4 Demidov, Yu.V. (2000). Vodouholnaia suspenziia — perspektivnyi vid topliva [Water-coal suspension — a promising type 
of fuel]. Uhol – Coal, 9, 40–43 [in Russian]. 

Ре
по
зи
то
ри
й К
ар
ГУ



B.R.Nusupbekov, G.K.Alpysova et al. 

48 Вестник Карагандинского университета 

5 Krapchin, I.P., Potapenko, I.O. (2003). Ekonomicheskaia effektivnost prihotovleniia i ispolzovaniia vodouholnykh suspenzii 
– ekolohicheski chistoho topliva dlia elektrostantsii [Economic efficiency of preparation and use of water-coal suspensions - 
environmentally friendly fuel for power plants]. Uhol – Coal, 11, 50–52 [in Russian]. 

6 Kusaynov, K., Satybaldin, A.Zh., Tanasheva, N.K., Alpysova, G.K., & Tleubergenova, A.Zh. (2014). Eksperimentalnyi stend 
dlia szhihaniia vodouholnoho topliva, poluchennoho iz shlamov shubarkоlskikh uhlei [Experimental stand for the combustion of 
water-coal fuel, obtained from the slimes of shubarkul coals]. Vestnik Karahandinskoho universiteta. Seriia Fizika – Bulletin of 
Karaganda University. Series Physics, 3(75), 57–62 [in Russian]. 

  

Ре
по
зи
то
ри
й К
ар
ГУ




