
STUDY OF OPERATIONAL PROPERTIES OF MOTOR BIOFUELS  
 

ИССЛЕДОВАНИЕ ЭКСПЛУАТАЦИОННЫХ СВОЙСТВ МОТОРНОГО БИОТОПЛИВА  
 

Ass. Prof., PhD, Iu. Melnic1, Ass. Prof., PhD, V. Тkachuk2, Ass. Prof., PhD, О. Rechun2 
1 State Agrarian University of Moldova, Chisinau, Republic of Moldova 

2 Lutsk National Technical University, Lutsk, Ukraine 

iu.melnic@uasm.md,  ljeratkachuk@gmail.com,  

chuzkova@bigmir.net 

 

Abstract: The purpose of this publication is to analyse the impact of different composition of motor biofuel mixtures on their performance 

properties. The use of alcohols as an additive to gasoline has a number of advantages; in particular, it reduces the amount of carbon 

monoxide and nitrogen emissions, as well as emissions of carcinogenic compounds. The use of biofuels will improve environmental and 

energy security. However, there are a number of disadvantages of such fuels, so the search for solutions to problematic issues when using 

biofuels with the addition of ethyl alcohol is relevant. 
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1. Introduction 

 

Increasing environmental awareness of citizens, threatening 

environmental situation, global warming, energy dependence of 

countries forced to develop and implement the use of alternative 

fuels, in particular gasoline with the addition of ethyl alcohol. 

The problems of production and use of alternative fuels is 

reflected in the works of foreign scientists: H. Neoureddini, Teoh, L. 

Davis Clements [1] and well-known domestic scholars such as  Seme-

nov [2], V. Gaidash, B. Kochirko, R. Tsurkan, V. Sinko, V. Marchenko, 

H. Burlak, S. Boichenko, P. Sclear [3, 4, 5, 6], who investigated the 

technology and equipment of production, consumer properties of 

biofuels, the operation of internal combustion engines in their use.  

Many scientists are engaged in the problems of formation of 

the market of bioenergy resources and its segment – biofuels, 

namely: I. H. Kyrylenko, V. V. Demianchuk [7], N. V. Melnyk [8], 

H. M. Kaletnik [9, 10] and others.  

Problems and prospects of development of the world, regional 

and national market of biofuels were considered in the previous 

publication [11]. 

Despite the fact that this problem occupies an important place 

in the research and writings of these scientists, there are many 

unresolved issues of scientific and practical content that require 

further research and solutions, in particular, improving the 

performance of these fuels, the use of various additives, use of 

optimal ratio of components in mixed biofuels, etc. 

The objects of this scientific study is gas stable gasoline, 

which is the basis for mixed gasoline, with a different content of 

ethyl alcohol and gasoline A-92 with the addition of 25% ethyl 

alcohol (Table 1). 

 

Table 1. Operational properties of gas stable gasoline with different ratios of ethyl alcohol 

Type of 

fuel 

Octane 

number 

Density at  

15˚С, kg / m3 
Fractional composition 

Sulfur content, 

mg/kg 

Volume fraction 

of benzene, % 

Volume fraction of 

aromatic 

hydrocarbons, % 

БГС+20 

%  ethanol 

100,7 732,8 IBP – 44˚С 

10 % -57˚С 

50 % - 75˚С 

90 % - 154˚С 

EBP – 204˚С 

residue  0,8ml 

balance + consumption – 4.2 ml 

12,3 1,81 8,54 

БГС+30 

%  ethanol 

97,1 740 IBP– 42˚С 

10 % -57˚С 

50 % - 75˚С 

90 % - 145˚С 

EBP – 196˚С 

residue  1,0ml 

balance + consumption – 3.0 ml 

9,9 1,62 7,74 

БГС+45 

%  ethanol 

100,0 751,5 IBP– 44˚С 

10 % -60˚С 

50 % - 76˚С 

90 % - 81˚С 

EBP – 191˚С 

residue   0,8ml 

balance + consumption – 2.2 ml 

7,7 1,37 6,46 

А92-

Euro5 – 

Е5+25%  
ethanol 

94,0 758,8 IBP– 45˚С 

10 % -57˚С 

50 % - 77˚С 

90 % - 165˚С 

EBP – 204˚С 

residue  0,6ml 

balance + consumption – 1.4ml 

5,5 0,41 25,39 
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Natural gasoline is a low-boiling liquid petroleum product, 

which is obtained from natural and associated petroleum gases. The 

chemical composition of it is similar to gasoline direct distillation, 

but contains more light fractions.  

As a result of the removal of propane, stable natural gasoline 

is obtained.  
 

2. Results 
 

Laboratory studies of the above-mentioned fuels were carried 

out according to standard methods of petroleum products research. 

Table 1 shows the main performance characteristics of mixed 

biofuels. It should be noted that these fuels are without additives. 

As can be seen from the table, the addition of alcohol leads to 

a significant increase in the octane number. The density of these 

fuels is within the norm.  

According to the sulphur content, gas stable gasoline with 

ethyl alcohol content of 20% belongs to the II type of fuel [11], all 

other samples – to the type I. According to the benzene content – all 

samples exceed the requirements of the standard, which is a 

significant negative factor in the environmental friendliness of these 

fuels. According to the content of aromatic hydrocarbons, these fuel 

samples meet the current requirements for alternative fuels for 

gasoline engines. 

As for the fractional composition of these mixed fuels, the 

obtained values are less than the norms of the standard. Boiling 

point 10% gasoline characterizes its starting quality. The low 

boiling point of 10% of gasoline makes it easier to start the engine 

at low outside temperatures, reduces the starting wear of the engine, 

fuel consumption, but it can worsen the use of such fuel in the 

summer due to the formation of "steam jams".  

The evaporation temperature of 50% of gasoline characterizes 

the duration of heating the engine when operating on this fuel. The 

lower the distillation temperature of 50% of gasoline, the faster the 

engine heats up, works better at low speeds. The lower the 

evaporation temperature of 90% and the end of the boiling of 

gasoline, the better the engine works, the fuel consumption 

decreases, the engine's engine works. At high evaporation 

temperatures of 90% and the end of boiling gasoline fuel is not 

completely evaporated in the inlet fuel line of the engine. This 

explains the increased amount of toxic compounds in the exhaust 

gases, in particular, benzene in these fuels. The following types of 

additives to alternative fuels for gasoline engines have become 

widespread in the world.  

In the production of gasoline with the addition of ethanol, 

additives must be used to preserve the consistency of the finished 

alternative fuel for gasoline engines. Let us consider those that are 

used in the modern fuel market. 

In particular, this BioStable E85 G-Plus is a package of 

additives specially designed to solve the problems of fuel with high 

ethanol content: lubricating properties, pH stability and corrosion. 

The well-known World-Wide Fuel Charter recommends the 

pH level of the fuel based on the alternative for gasoline engines 

from 6 to 8. PH level control allows solving the problem of 

corrosion, in particular, in the fuel system and the engine of the 

vehicle, as well as in the technological equipment of the tank farm. 

Recommended norm of BioStable E85 G-Plus input is up to 350 

mg/l.  

In the production of alternative fuels for gasoline engines may 

be too sharp increase in the octane number above the current 

requirements, so to reduce the octane number should be used 

additive BioStable E95 D-Plus, which also improves the lubricating 

properties, pH stability, prevents corrosion. 

DCL-11-specially designed for use in alcohol and alcohol 

fuels containing oxygen. This additive package stabilizes the pH 

level of ethanol before mixing, preventing the formation of 

corrosive acids in alcohol, provides complete corrosion inhibition 

and protection of the metal throughout the system from the 

manufacturer to the consumer. 

 The additive packages DCL-11 and BioStable E85 G-Plus 

prevent corrosion of metals, which is caused by the presence of 

water in fuel tanks, tanks and pipelines. 

Considering that ethanol aggressively influences metals that 

will lead to wear of pipelines, fuel tanks, etc., it is necessary to add 

inhibitors. To eliminate the phase instability of such biofuels you 

should choose stabilizers [12].   

 

Conclusions 

 
1. After the studies of the quality of these mixed biofuels, it is 

necessary to choose additives that will slightly reduce the octane 

number, increase the distillation temperature of fuels and, as a 

result, reduce the benzene content in such fuels. 

2. These additives are developed by company BASF and they 

improve the performance properties of gasoline fuels, engine 

overall performance and provide a low level of toxicity of exhaust 

gases. 

3. Such results will allow producing of gasoline fuels in 

accordance with European standards. 

4. The purpose of our further research is the selection of 

additives in the optimal ratio to eliminate these problems.  

 

References 
 

1. Neoureddini H., Teoh B.C., Davis Clements L. Viscosities 

of Vegetable Oils and Fatty Acids / H. Neoureddini, B.C. Teoh, L. 

Davis Clements // Journal of the American Oil Chemists’ Society. – 

1992. - Vol, 69. - № 12. – Р. 189-191. 

2. Semenov V.H. (2006) Harmonizatsiia natsionalnoho 

standartu na biodyzelne palyvo do yevropeiskoho ta 

amerykanskoho standartiv / V.H. Semenov  // Materialy I 

Mizhnarodnoi naukovo-tekhnichnoi konferentsii «Problemy  

khimmotolohii» / 15-19 travnia 2006 r. - K.: Knyzhkove vyd-vo 

NAU, 2006. - pp. 119-121. 

3. Boychenko S.V., Ivanov S.V., Burlaka V.G. (2005) 

Motornye topliva i masladlya sovremennoy tekhniki : monografiya  

/ S.V. Boychenko, S.V. Ivanov, V.G. Burlaka.  – K.: NAU, 2005. – 

216p. 

4. Marchenko V., Sinko V. (2005) Efektyvnist ta dotsilnist 

vykorystannia biodyzelnoho palyva v Ukraini / V. Marchenko, V. 

Sinko // Propozytsiia. – 2005. - № 10. – pp. 36-39. 

5. Sclear P., Erhan T., Melnic Iu. Algoritm of the calculation 

of the bioenergetic installation. În: World Egergy System 

Conference. Italy – Torino, 2006.  –  p.126. 

6. Sclear P., Melnic Iu., Bejan M. Energeticheskoe 

ispolizovanie biomasy v selihozproizvodstve Moldovy: Agricultura 

Moldovei, №11-12. -  Chişinău 2012 –  pp.18-22. 

7. Kyrylenko I.H. (2010) Formuvannia rynku ukrainskoho 

biopalyva: peredumovy, perspektyvy, stratehiia / I.H. Kyrylenko, 

V.V. Demianchuk, B.V. Andriushchenko // Ekonomika APK. – 

2010. - № 4. – P. 62. 

8.  Melnyk N.V. (2010) Pro vykorystannia pervynnykh 

dzherel enerhii / N.V. Melnyk // Ekonomika APK. – 2010. - № 1. – 

P. 152. 

9. Kaletnik H.M. (2013) Biopalyvo: prodovolcha, 

enerhetychna ta ekolohichna bezpeka Ukrainy [Tekst] / H. M. 

Kaletnik // Bioenerhetyka = Bioenergy: Vseukrainskyi naukovo-

vyrobnychyi zhurnal. - 2013. - № 2. - pp. 12-14. 

10. Popp J., Lakner Z., Harangi-Rákos M., Fári M.: The effect 

of bioenergy expansion: Food, energy, and environment. In: 

Renewable and Sustainable Energy Reviews, vol. 32, pp. 559-578. 

(2014). 

11. Bozhydarnik T.V., Tkachuk V.V., RechunO.Yu. (2014) 

Problemy i perspektyvy formuvannia i rozvytku rynku biopalyv v 

Ukraini // Ekonomichnyi chasopys – ХХІ. – 2014. – P. 45-48. 

12. DSTU 8696:2016 Palyvo alternatyvne dla banzybovych 

dvyhuniv. – К.: SE «UkrNDNTS». – 15 p. 
 

71

INTERNATIONAL SCIENTIFIC JOURNAL "MECHANIZATION IN AGRICULTURE & CONSERVING OF THE RESOURCES" WEB ISSN 2603-3712; PRINT ISSN 2603-3704

YEAR LXV, ISSUE 2, P.P. 70-71 (2019)




