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Abstract 

The article presents the analysis of standard approaches to degassing of landfills. The need of 

comprehensive work on the degassing of the landfill body is identified. The author's task 

decomposition of the landfill degassing is formulated. The analysis of existing methods of 

work on degassing of landfills is presented. The author’s approach is including implements of 

series of parallel studies in the framework of achieving a common goal to reduce the 

anthropogenic pressure on the ecosystem of the region due to the need for disposal of solid 

waste. An action plan for the development of the target problem-oriented management 

techniques of the landfill with the following development of the effective energy complex is 

formulated. 

 

To the issue of landfill gas utilization has traditionally being paid great attention in Europe, Latin 

and North America. However, this issue is relevant for the landfills of the Russian Federation as well. 

The need for complex work of degassing of the landfill due to a number of factors: the withdrawal of 

the effective turnover of large areas in the area of the city; the effect of methane on global climate 

change is estimated to be 23-25 times higher than the potential impact of carbon dioxide; allocation of 

landfill gas creates the preconditions to spontaneous combustion of deep layers of the landfill; 

utilization of the landfill gas can generate additional electrical and thermal power and allow to reduce 

human pressure on the ecosystem of the region, and in some cases extend the life of landfill.  

The severity and urgency of these problems are increasing day by day. The intensive development 

of the economy increases the human impact on the environment. Thus, research in the field of 

construction of a modern, efficient energy complex based on a closed or operated landfill is an urgent 

task. 

After researching the task, the several areas of research are determined: the study of the 

morphological composition of the landfill; modeling of landfill internal processes lifecycle; analysis of 

the energy potential of the landfill; the development of problem-oriented methodology of the landfill 

degassing; system analysis of the process of processing, recycling and disposal of solid waste, 

development of effective management methodology of landfills and building an effective energy 

complex on the basis of alternative energy systems. 
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Analysis of the literature has showed that there are a number of developing and applying various 

technologies of degassing technologies have place today [4, 5, 6, 7]. However, conducted researches 

have very scattered narrowly focused work. The effective problem solving possible with a systematic 

approach. It is necessary to consider the landfill as a holistic energy complex such as power plex of 

industrial enterprises [9]. That will have the further attractiveness of the project to investors. [10] Due 

to the information above, we propose an approach that implements a series of parallel studies in the 

task of the work to achieve a common goal: reduce the anthropogenic load on the ecosystem of the 

region due to the need for disposal of solid waste. 

The algorithm of research towards the study of the morphological composition of the landfill. 

The most landfills of Russian Federation have formed without regard for the specific use as 

platforms deployment of alternative energy systems. Moreover morphological structure of exported 

waste has undergone significant changes and will change further. [11] 

In such circumstances, it is important to define the boundary conditions of the functioning of the 

energy complex in conjunction with morphological composition and distribution of the landfill body. 

Analysis of the grounds revealed insufficient monitoring of the morphological composition of the 

waste is actually: a lack of strategic planning in the formation of the landfill; absence or chaotic 

actions of the administration of waste sorting and selection of commercially attractive materials. 

It should be noted that in connection with the proceeding in the landfill process of natural 

decomposition of organic compounds in the morphological structure of its quantitative and qualitative 

indicators have variable numbers. The energy potential is directly related to the intensity and the 

concentration of the decomposition of organic compounds in the body of the landfill. 

According to the statistics, solid waste consists of 55 - 70% organic compounds. The process of 

decomposition of this waste takes place in many ways identical to the process of fermentation of 

highly contaminated sewage sludge or sewage treatment facilities. As a result biogas is produced with 

combustion heat 18900 - 25100 kJ / m3 (4,500 - 6,000 kcal / m3). Average composition of biogas is 

the following: methane - 50-65%,  carbon dioxide - 30 - 45%, hydrogen sulfide - 0.2-0.8%, nitrogen, 

oxygen, hydrogen, - 1-2% and aromatic hydrocarbons – up to 1%  in the conditions of the average 

moisture content of biogas - 35 - 40%. By purification of the ballast, hydrogen sulfide and drying the 

heat of combustion of biogas can be increased to 27200 - 31400 kJ / m3 (6500 - 7500 kcal / m3), 

which is 80% of the calorific value of natural gas. Thus, landfill gas is a renewable resource  suitable 

for use in conventional power plants. 

In general, the scheme landfill gas has the form  which is shown in Figure 1. 

 

Fig. 1. Typical utilization of landfill gas, where 

1 - waste storage area; 2 - landfill body; 3 – degassing system of landfill gas; 4 - section where 

landfill gas parameters are bringing to the required value; 5 - cogeneration facility 

 

In most cases, systemic study of the morphological structure and the decomposition process of 

organic compounds has not been since the founding of polygons. In the absence of objective 

information on the current stage of the life cycle of organic compounds in the body of the landfill to 

give a qualitative assessment of the energy intensity of the landfill and the economic feasibility of the 

construction of the energy complex is not possible. 
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In analyzing the issue of construction of the energy complex we have formulated priorities which 

allow an objective assessment of the capacity of the landfill in the generation of the landfill gas: 

stratified analysis of the morphological structure of the landfill on the marker layers (time-projection 

installation waste); analysis of the current status of the life cycle of organic compounds in the body of 

the landfill; experimental determination and subsequent monitoring of the environmental parameters 

(temperature, moisture, pH of the environment, etc.) in the body of the polygon marker layers (the 

time of the projection 3, 5, 10, 15 or more years of laying waste); experimental determination of the 

debit layers of the landfill and mine as a whole. 

By solving these problems the targeted problem-oriented method of management of solid waste 

landfill and  development of the effective energy complex on it will be developed. 

References 

[1] Brown K A, Maunder D H 1994 Using landfill gas: A UK perspective Renewable Energy  5 

(5-8) pp 774-781 

[2] Machado S L, Carvalho M F, Gourc J-P, Vilar O M do Nascimento JCF 2009 Methane 

generation in tropical landfills: Simplified methods and field results Waste Management 29 (1) 

pp 153-161 

[3] The global methane emissions and the possibility of reducing GlobalMethaneInitiative (GMI) 

URL: https://www.globalmethane.org/documents/analysis_fs_rus.pdf (date treatment 

19.03.2013g.) 

[4] Thompson S, Sawyer J, Bonam R, Valdivia JE 2009 Building a better methane generation 

model: Validating models with methane recovery rates from 35 Canadian landfills Waste 

Management 29 (7)  pp 2085-91 

[5] Themelis N J , Ulloa P A 2007 Methane generation in landfills Renewable Energy Volume 32 

Issue 7 pp 1243-57 

[6] I R Gil'manshin  2014 Bio-organic waste Tatarstan: features and prospects of recovery, taking 

into account the regional dimension Modern problems of globalization of the world economy 

and socio-cultural development: Proceedings of the final scientific conference (Kazan: 

Fatherland) pp 74-76 

[7] Azimov Y I, Galeeva A I, Gil'manshin I R, Gil'manshina S I, Ferenets A V 2014 Innovative 

ways to recycle industrial and consumer waste to produce products with high performance 

Innovative engineering technologies, equipment and materials Materials Science and 

Technology Conference. - Part 1 (Kazan) pp 180-184 

[8] Multriwell® durable gas ecstraction (Multriwell) URL: 

http://interactivepdf.uniflip.com/2/74963/290615/pub/ (date of treatment: 19.03.2013g.). 

[9] Kashapov N F, Gil'manshin I R, Konahina IA 2014 System analysis of the energy complex of 

engineering enterprise as a basic tool of effective energy management IOP Conference Series: 

Materials Science and Engineering (Bristol-UK) Vol 69 

[10] Gil'manshin I R, Kashapov N F 2014 Energy service contracts in regional engineering center 

for small and medium businesses IOP Conference Series: Materials Science and Engineering 

(Bristol-UK) Vol 69 

[11] Asiya Galeeva, Nafisa Mingazova, Iskander Gilmanshin 2014Sustainable Urban 

Development: Urban Green Spaces and Water Bodies in the City of Kazan, Russia // 

Mediterranean Journal of Social Sciences MCSER Publishing, Rome-Italy. Vol. 5, No. 24, 

November. pp 356-360 

[12] Valitov Sh M, Gil'manshin I R 2014 Financial control of the implementation of energy 

efficiency programs of educational institutions of Kazan Economic Bulletin  (Kazan: CFI) Vol 

3 pp 44-51 

[13] Gilmanshin I R, Ferenets A V, Azimov Yu I, Galeeva A I, Gilmanshina S I 2015 Innovative 

technologies of waste recycling with production of high performance products IOP 

Conference Series: Materials Science and Engineering Vol 86 pp12014-16 

ISTC-IETEM-2015 IOP Publishing
IOP Conf. Series: Materials Science and Engineering 134 (2016) 012007 doi:10.1088/1757-899X/134/1/012007

3



 

 

 

 

 

 

[14] Gavrilova V A, Kashapov N F and Kashapov R N 2011 Biomedical Engineering 45 198–200 

[15] Dautov G, Dautov I, Fayrushin I and Kashapov N 2013 J. Phys.: Conf. Ser. 479 012001 

 

 

 

ISTC-IETEM-2015 IOP Publishing
IOP Conf. Series: Materials Science and Engineering 134 (2016) 012007 doi:10.1088/1757-899X/134/1/012007

4




