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Abstract

© Published under licence by IOP Publishing Ltd. The rheological characteristics of composite
water-coal fuel, as well as the possibility of reducing the viscosity of composite water-coal fuel
due to the use of nanomaterials, are studied. Improved rheological properties of composite fuel
containing small additions of these substances: carbon nanomaterial at a concentration of 0.005
wt. % or 0.3 wt. % of the dehydrated carbonate slurry. Possible mechanisms for changing the
viscosity properties of fuel are considered.

http://dx.doi.org/10.1088/1757-899X/412/1/012082

References

(1]
(2]
(3]
(4]
(5]

(6]

(7]

(8]

[9]

[10]

(11]

[12]

[13]

Glushkov D O, Strizhak P A and Chernetskii M Y 2016 Organic coal-water fuel: Problems and advances (Review)
Thermal Engineering 63 707-17

Shamsutdinov E V and Zueva O S 2014 Nanomaterials and Nanotechnologies in Power-Engineering (Kazan:
KSPEU)

Khodakov G S 2007 Coal-water suspensions in power engineering Thermal Engineering 54 36-47

Trubetskoi K N, Kondrat'ev A’ S, Murko V |, Zaidenvarg V E, Kassikhin G A and Nekhoroshii | K 2008 Water-coal
fuel: the results of technology development and perspectives of its utilization in Russia Thermal Engineering 55
413-17

Khil'ko S L and Titov E V 2008 Fuel coal suspensions Chemistry and Technology of Fuels and Oils 44 73-79

Khodakov G S 2003 Rheology of Suspensions. A Theory of Phase Flow and Its Experimental Substantiation
Ross. Khim. Zh 47 33-44

Khodakov G S 2004 On suspension rheology Theoretical Foundations of Chemical Engineering 38 430-39

Mukherjee A and Pisupati S V 2016 Effect of additives on interfacial interactions for viscosity reduction of
carbonaceous solid-water slurries Fuel 180 50-58

Mingaleeva G R, Gaynetdinov A V, Shakirov R R and Akhmetov E A 2015 Comparative analysis of reduce the
viscosity of coal-water fuels Proceedings of the higher educational institutions. Energy sector problems 7-8 37-
46

Mingaleeva G R, Shamsutdinov E V, Ermolaev D V, Afanas'eva O V, Gil'manov R M, Fedotov A | and Gal'keeva A
A 2014 Mechanism of Influence of Finely Disperse Coal Fraction on Rheological Properties of Water-Suspended
Coal Fuels Chemistry and Technology of Fuels and Oils 49 459-68

Zvereva E R, Akhmetvalieva G R, Makarova A O, Ermolaev D V, Mongush Y K, Shaikhutdinova A R and Zueva O
S 2017 Alteration of coal-water fuel rheological properties in the presence of nanomaterials Bulletin of Kazan
State Power Engineering University 3 77-84

Mingaleeva G R, Ermolaev D V, Afanasyeva O V and Timofeeva S S 2012 An experimental study of the viscosity
of coal-water slurry with a bifractional composition of its dispersed phase Thermal Engineering 59 446-48

Zvereva E R, Zueva O S, Khabibullina R V, Yermolaev D V, Ahmetvalieva G R, Salihzyanova D R and Magdeeva
A M 2016 Environmental safety improvement and composition (water-coal) fuel efficiency increase with various
additives at fuel and energy complex enterprises International Journal of Pharmacy and Technology 8 26744-52


http://dx.doi.org/10.1088/1757-899X/412/1/012082

(14]

[15]

[16]

(17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Lapin D A et al 2017 Effect of the fractional composition of the solid components of coal-water fuel on the
characteristics of ignition and combustion Solid fuel chemistry 51 88-94

Zhao H, Hou Y-B, Liu H-F, Tian X-S, Xu J-L, Li W-F, Liu Y, Wu F-Y, Zhang J and Lin K-F 2014 Influence of
rheological properties on air-blast atomization of coal water slurry Journal of Non-Newtonian Fluid Mechanics
211 1-15

Zvereva E R, Zueva O S, Khabibullina R V and Makarova A O 2016 Nanomaterial Effect Study in the Viscosity
Characteristics of Fuel Oil and Alternative Fuels Used at Fuel and Energy Complex Enterprises Journal of
Engineering and Applied Sciences 11 2950-54

Zvereva E R, Khabibullina R V, Akhmetvalieva G R, Makarova A O and Zueva O S 2017 Proc. Int. Conf. "Actual
Issues of Mechanical Engineering" (AIME 2017) Advances in Engineering Research 133 914-920

Zvereva E R, Zueva O S and Khabibullina R V 2016 Improvement of the Operational Characteristics of Liquid
Organic Fuel Oils by Additives Material Science Forum 870 666-670

Zvereva E R, Zueva O S, Khabibullina R V et al 2016 The influence on the rheological quality of liquid fuel oil by
nano-additives, including carbon nanotubes Chem. Technol. Fuels Qils 5 15-19

Zvereva E R, Khabibullina R V and Zueva O S 2017 Nano Additives Influence on Fuel Oil Properties Solid State
Phenomena 265 374-78

Vaisman L, Wagner H D and Marom G 2006 The role of surfactants in dispersion of carbon nanotubes Advances
in Colloid and Interface Science 128-130 37-46

Zueva O S, Osin Y N, Salnikov V V and Zuev Y F 2014 Research of carbon nanotubes suspensions: the
emergence of mesoscopic structures from the self-assembly of surfactant molecules Fundamental research No
11-5 1021-27

Zueva O S, Makshakova O N, Idiyatullin B Z, Faizullin D A, Benevolenskaya N N, Borovskaya A O, Sharipova E A,
Osin Yu N, Salnikov V V and Zuev Yu F 2016 Structure and properties of aqueous dispersions of sodium dodecyl
sulfate with carbon nanotubes Russ. Chem. Bull 65 1208-15

Zuev Yu F, Gnezdilov O I, Zueva O S and Us'yarov O G 2011 Effective self-diffusion coefficients of ions in
sodium dodecyl sulfate micellar solutions Colloid J. 73 59-64

Gnezdilov O | et al 2011 Self-Diffusion of ionic surfactants and counterions in premicellar and micellar solutions
of sodium, lithium and cesium dodecyl sulfates as studied by NMR-diffusometry Appl. Magn. Reson 40 91-103

Idiyatullin B Z, Potarikina K'S et al 2013 Association of sodium dodecyl sulfate in aqueous solutions according
to chemical shifts in 1H NMR spectra Colloid J. 75 532-37

Gubaidullin A T, Litvinov | A, Samigullina A I, Zueva O S, Rukhlov V S, Idiyatullin B Z and Zuev Yu F 2016
Structure and dynamics of concentrated micellar solutions of sodium dodecyl sulfate Russ. Chem. Bull. (Int.
Ed.) 65 158-66

Borovskaya A O, Idiyatullin B Z and Zueva O S 2016 Carbon nanotubes in the surfactants dispersion: formation
of the microenvironment Journal of Physics: Conference Series 690 012030

Zueva O S, Makarova A O and Faizullin D A 2017 Creating Carbon Nanotubes Microenvironment in Surfactant
Water Solutions Solid State Phenomena 265 342-47

Zvereva E R, Dmitriev AV, Shageev M F and Akhmetvalieva G R 2017 Results of industrial tests of carbonate
additive to fuel oil Thermal Engineering 64 591-96

Efimov N N, Jatsenko E A, Smoly V A, Kosarev A S and Kopitsa V V 2011 Ecological aspects and problems of
utilization and recycling ashes and the slag waste of thermal power stations Industrial ecology 2 40-44

Zvereva E R, Ganina L V and Andryushina | A 2009 Effects of additives on the working properties of furnace
heavy fuel oils Chem. Technol. Fuels Oils 45 349-53

Zvereva E R, Ganina L V and Andryushina | A 2010 An experimental study of the effectiveness of an additive
for fuel oil Thermal Engineering 57 530-33

Zvereva E R, Mingaleeva G R, Khabibullina R V and Akhmetvalieva G R 2016 Improvement in the Viscosity
Characteristics of Boiler Oil by Additives Petroleum Chemistry 56 65-67

Veselovsckaja E V Investigation of structure and features of surface adsorption interactions of power-
generating coals University News. North-Caucasian Region. Technical Sciences Series 2 40-45



