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GLOBAL ENERGY INVEST MENTS -  TRENDS AND PERSPECTI VES.  

Piotr Janusz 1,* , Maciej Kal iski 2 

Keywords : energy, energ y investment, energy balance,  new technology  

ABSTRACT  

There is no need to convince anyone about the role and importance of the energy 
sector in the development of individual societies and economies. Currently, the key role 
is to ensure the continuity and s tability of energy supplies to all its users. It should also 
be borne in mind that there are changes at both national and regional levels aimed at 
transforming energy systems, based mainly on fossil energy carriers, oriented towards  
increasing the role of low -emission or zero -emission energy sources. Bearing in mind the 
specificity of the energy sector, high capital intensity and significant inertia of the entire 
sector, planning and implementation of individual investments is extremely difficult.  
Investmen ts are the driving force of the global energy system. The money invested 
today in our energy systems, in large power plants and transmission lines, energy 
efficiency, modernization or innovative low -carbon technologies will have a lasting impact 
on energy supply and demand for decades.  

An additional implication is the dynamic changes in the prices of energy carriers, 
determining the profitability of implemented or planned investments. A sustainable, 
prosperous and healthy future for the world depends on the se investment decisions, 
which are shaped by the market framework and ultimately  defined by government policy.  
The article will present global trends in the field of investments in the area  of obtaining 
fossil energy carriers, renewable energy sources as w ell as investments in the scope of 
research and development works.  
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INVESTMENT EXPENDITU RES TO PROTECT THE E NVIRONMENT IN 
POLISH MINING  

Romuald Ogrodnik 1,*  

Keywords : investment expenditures, environmental protection, mining industry  

ABSTRACT  

Nowadays, t he functioning of mining enterprises depends not only on the market 
situation, but also good relations with its stakeholders. Good relations and relations with 
the recipients, suppliers, own employees as well as with local communities and 
environmental org anizations become key. Social acceptance becomes one of the basic 
conditions for mining operations. The main complaint against mining companies is their 
negative impact on the natural environment. Therefore, it is important to specify not only 
actions  to l imit the negative impact of mining on the environment, but also the amount 
of expenditures that are allocated for this purpose.  

The main aim of the work is  to present the investment expenditures  on  environment  
protection. The second aim  of the work is to c onstruct indicators that would take into 
account environmental protection costs in relation to the actual extraction of minerals. To 
support  the aim of  this  work, an analysis of statistical data from  2003 -2016 as to the  
structure of expenditure  on the  envi ronmental protection was done, in the field  of : 
protection of air and climate , wastewater management  and protection of water, waste 
management and soil protection as well as protection against noise and vibration. The 
results obtained should give the oppor tunity to answer the question whether the 
investment outlays incurred are sufficient to limit the negative impact of mining on the 
environment.  
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THE IMPACT OF SELECT ED MACROECONOMIC FAC TORS ON THE 
LEVEL OF EXPENDITURE S USED TO PROTECT TH E ENVIRONMENT  

Romua ld Ogrodnik 1,*  
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ABSTRACT  

The main aim of the work is to determine the impact of selected macroeconomic 
factors on the development of the willingness to incur expenditures to  protect the 
environment. Another aim of the work is to present the development of the size of 
outlays for environmental protection. In order to achieve the objectives of the work, 
statistical data from the years 2003 -2016 were analyzed. The expenditures f or 
environmental protection were considered in the area of separated groups of these 
outlays: fixed assets, current costs and household expenditures. The analysis also 
includes the directions of investment expenditures (protection of air and climate, 
waste water management and protection of water, waste management, protection and 
remediation of soils, groundwater and surface waters, protection of biodiversity and 
landscape, protection against radiation, other environmental protection activities) . When 
analy zing the data, the division into groups of investors (enterprises, communes, 
budgetary units) and sources of financing expenditures for environmental protection 
were taken into account (own funds, from the state budget, voivodship,  from abroad, 
ecological  funds, domestic credits and loans). The obtained results from the analysis 
should give answers to the questions as to whether the amount of investment 
expenditures allocated for environmental protection depends on the size of selected 
macroeconomic factor s and on the relations between them.  
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THE INFLUENCE OF DRI LLING WASTE MANAGEME NT  
AND MINING ACTIVITIE S RELATED WITH THE E XPLORATION  

FOR HYDROCARBONS FRO M UNCONVENTIONAL ACC UMULATIONS 
ON THE NATURAL ENVIR ONMENT IN POLAND  

Justyna Pyssa 1,*  

Keywords : shale gas resource in Poland,  environ mental monitoring,  waste and 
hazardous waste  

ABSTRACT  

All stages of works connected with the exploration and extraction of hydrocarbons 
from unconventional accumulations affect the natural environment. The extent to which 
drilling works influence particula r components of the environment depends on many 
factors. The most important are the degree of urbanization of the area, sensitivity of 
individual elements of the environment to pollution, type of drilling equipment, depth of 
boreholes, sort of drilled rock s, and type and scope of works stimulating the inflow of 
hydrocarbons to the hole.  

In the paper the main threats to the environment arising from works related to the 
exploration of gas from unconventional accumulations have been discussed. Legal 
regulation s connected with waste management, water resource management and 
protected areas (Nature 2000) have been presented. Qualitative characteristics of waste 
generated during the exploration for hydrocarbons from unconventional accumulations 
have been presented . Due to the high content of water and the consistency of waste as 
well as its changeable and hard - to -predict chemical composition, the waste is difficult to 
manage.  
 
 
The work is financed within  the frames of statutory research no 11.11.210.373 at the 
Faculty of Energy and Fuels  
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CONDITIONS OF HAZARD OUS WASTE MANAGEMENT  IN POLAND 
IN ASPECT OF SUSTAIN ABLE DEVELOPMENT  

Justyna Pyssa 1,*  

Keywords : hazardous waste, cost of recovery and cost of  disposal of hazardous waste, 
impact on environment, economic and eco logical criteria of selection of method of 

disposal of hazardous waste  

ABSTRACT  

Along with the increase of disproportions between the rapidly growing demand for 
raw and essential materials and limited possibilities of obtaining them, the economy of 
raw and  essential materials becomes the main problem of contemporary and future social 
and economic politics. One of the important areas of reducing this disproportion is the 
limitation of intensity of waste generation during production and more consistent 
manage ment of accumulated waste and waste generated on a daily basis. At the same 
time it is a major problem of obtaining secondary raw materials and the environment 
protection.  

The selection of technology of hazardous waste disposal should take place according 
to the principle of sustainable development. It means that the rational waste 
management, taking into account both ecological and economic factors, enforces the 
demand for maximizing the utilization of waste in all possible applications while limiting 
its negative impact on the environment at the same time. Organizing comprehensive 
hazardous waste management causes a decrease in number of facilities in which such 
waste is disposed. The desired result of such measure is the limitation of quantity of 
potentia l sources of environment contamination and bigger economic effects (than in 
case of individual enterprises). One cannot also omit the fact that the comprehensive 
hazardous waste management has a positive impact on the choice of optimal technology 
of dispos al of  hazardous waste and this in turn is related with enabling the introduction 
of modern technologies, full application of technological operations, increase in work 
efficiency, obtaining lower operating costs and ensuring the environment protection at a 
proper level. In case of waste disposal, residues coming from that process can be utilized 
economically. Economic and ecological considerations require minimizing the 
consumption of primary raw materials from nature and use of any waste arising at 
differ ent stages of cargo turnover and material trading to the border of economic 
profitability.  

In the article legal acts regulating the management of hazardous waste have been 
analyzed. Methods of recovery and disposal of hazardous waste (thermal, physical, 
bi ological and chemical methods as well as storage) have been discussed. Economic and 
ecological criteria of the selection of technology of disposal of hazardous waste have 
been analyzed.  

 
The work is financed within the frames of statutory research no 11.1 1.210.373 at the 
Faculty of Energy and Fuels  
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THE SIGNIFICANCE OF ENERGY CONSUMPTION IN 
ENVIRONMENTAL IMPACT OF RARE EARTH ELEMENTS  RECOVERY  

FROM TAILINGS AND MINING WASTE  

Karolina Kossakowska 1,* , Katarzyna Grzesik 1 

Keywords : energy consumption,  rare earth elements (REE), environmental impact, life 
cycle assessment (LCA)  

ABSTRACT  

Rare Earth Elements (REEs) are identified as critical raw materials for the  E uropean 
Union economy  [1] . Due to high supply risk the effort is put into finding local (p rimary 
and secondary) sources of REE in Europe.  One of the challenges is to propose the 
process of rare earth metals recovery, which will be efficient, technically and 
economically feasible, at the same time involving the least possible negative impact on 
the environment.  The ENVIREE project aims at contributing to REE supply in Europe, by 
addressing the exploitation of tailings and mining wastes  [2] . Two secondary sources: 
tailings from New Kankberg (Sweden) and Covas (Portugal) are promising and rich in 
REEs.  

The Life Cycle Assessment  methodology  has been used to evaluate  the 
environmental impact of rare earth elements recovery process es. The functional unit is 
defined as 1000 kg of a secondary source to be pr ocessed as the input for processes of 
REE reco very. The analysis shows that the electricity consumption has a significant share 
in  the overall environmental impact  of the processes studied.  

The aim of the work is to present the differences in results of modeling the 
environmental impact of REE recove ry from mining waste in Covas and tailings in New 
Kankberg, using diverse electricity production schemes: for Sweden, Portugal and  
average for European Union. The study presents several scenarios of modeling the 
environmental impact for REE recovery and d iscusses the share of energy use in the 
overall impact on the environment, taking into account diversification in the electricity 
production structure among EU countries . 
 
 
[1]  European Commission, Report on Critical Raw Materials for the EU. Report of th e Ad hoc Working Group 

on defining critical raw materials, May 2014  
[ 2]  About ENVIREE project [www. enviree .eu online] [access: 13.05.2018 ]  
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ANALYSIS OF HAZARDS OCCURRING DURING THE USE OF 
HYDRAZINE  

Edyta Janeba -Bartoszewicz 1,* , Adam Rojewski 2 
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ABSTRACT  

The article presents the safety issue bonded to the Polish Air Force F -16 multirole 
aircraft. The authors pointed out the issue of fuel used for emergency supply system of 
these aircrafts. The paper em phasized the fact that these aircrafts require special fuel 
with designation H -70, which is 70% aqueous solution of toxic hydrazine. For this reason, 
the rescue services of Polish Air Force bases where Polish F -16 are stationed had to be 
adjusted according ly. Just as importantly authors noticed that in the event of hydrazine 
leakage possibility, or its neutralization in the absence of specialized Hydrazine Response 
Team, which are part of the Airport Rescue Group, there is need of safety instruction 
creatio n and development.  

The issue of the safety of operations in the air forces of each country is associated 
with the operation of certain aircraft. Their construction solutions and applied 
technologies determine the creation of safety procedures during the oc currence of 
unforeseen events involving aircraft. According to the authors of this article, these 
actions in the case of F -16 Polish Armed  Forces , where H -70 fuel is used for emergency 
power systems, should be implemented in two ways and also include emerg ency 
situations at airports where there are no specialized HRT teams, ie in military bases 
where F -16s are not stationed, at civil airports. Few, but emerging, dangerous events 
indicate that the problem occurs and requires more precise identification in te rms of 
limiting the potential effects on people and the surrounding environment.  
 

                                                      
1Poznan U niversity of Technology, Faculty of Machines and Transport, Institute of Machines and 
Motor Vehicles  
2Poznan University of Technology, Faculty of Machines and Transport, Chair of Thermal Engineering  
* corresponding author: edyta.janeba -bartoszewicz@put.pozn an.pl  





ENERGY  AND FUELS   2018   
AGH UST,  CRACOW UNIVERSITY OF TECHNOLOGY,  KRAKOW,  SEPTEMBER 19 TH-21 ST,  201 8 

93 
 

FUEL TYPE AND EMISSION OF POLLUTANTS  

Dorota Koruba 1,*, Jerzy Zbigniew Piotrowski 1, Robert Piekoszewski 1 
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ABSTRACT  

The paper  presents biomass as the renewable energy alternative source to fossil 
fuels which combustion gives a neutral CO 2 emissions and therefore should be the main 
carrier of primary energy in Poland.  

The paper presents the results of tests of carbon dioxide, car bon monoxide, SO 2 and 
NO emissions of compounds formed as a result of the combustion of selected biomass 
pellets (sawdust, straw, peel shell pellets and sunflower husks in the percentage share of 
50:50). The results are presented on the background of the r esults of research 
combustion of high calorific value coal.  

The research work was carried out using an experimental 23 kW  boiler. The paper 
presents an experimental scientific and research stand for biomass pellets combustion 
testing, including a biomass bo iler, exhaust gas analyzer integrated with the building 
management system (BMS).  
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AN ANALYSIS OF COAL PRODUCTS SALES WITH REFERENCE TO 
ENVIRONMENTAL REGULATIONS OF THE EUROPEAN UNION  

Anna Manowska 1*  

Keywords : sales of hard coal, mathematical modelling, environmental directives of the 
Eur opean Union  

ABSTRACT  

Hard coal mines deliver to the market energy coal with crucially diversified quality 
pa- rameters. It proves considerable production capacity of coal industry, which tries to 
adapt to high quality demands of the market. An essential ele ment influencing the 
situation of the Polish coal sector is its regula - tory environment. European directives 
transposed into the domestic legislative system are mainly aimed at decarbonisation 
actions, which shall result in significant reduction of the rol e of the qualitatively worst 
coals in economy. The impact of these regulations on the functioning energy and fuel 
sectors poses a challenge both for the mining indus - try as well as energy companies.  

After Poland had joined the European Union, the issue of mechanical processing, 
which influences the quality of market coal, became a major issue due to effective 
European coal quality requirements.  

The article presents an analysis of the possibilities of selling hard coal in reference to 
environmental regulatio ns of the European Union. Analysis of this sale made it possible 
to develop a theoretical model for forecasting demand on the domestic market. Proper 
forecast of demand allows for flexible and dynamic adjustment of the level of production 
or inventory to c hanges taking place on the market. It also enables the adjustment of the 
assortment manufactured to the requirements and expectations of the recipients, which 
in turn translates into increased sales, the release of financial resources, a reduction of 
the c ompany's operating costs, an increase in the financial liquidity of the mines.  
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