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ABSTRACT: This paper presents some results obtained through industrial research activities 

carried out in partnership with industrial partners which show that the waste from the energy 

industry can be used successfully in the realization of various construction materials. The 

issues addressed are part of the current priorities of the European Union, related reducing 

greenhouse gas emissions and conserving natural resources. 
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INTRODUCTION 

In our country, large quantities of waste are 

generated annually, which remain unused 

because the Romanian economy is very 

much based on the consumption of raw 

materials and materials extracted from the 

natural environment. There are industrial 

waste that can be reintroduced into value 

chains through appropriate technologies, 

and scientific research must identify 

solutions to this. 

At the same time, the economic 

environment must be stimulated by various 

types of measures, including fiscal facilities 

or easier access to new technologies based 

on waste, measures that generate new 

environmentally friendly behaviors by 

conserving natural resources, reducing 

energy and material consumption and 

reducing greenhouse gases - responsible for 

climate change. 

 

The Green Deal is an important response to 

climate chance that is product by the 

greenhouse gases emission that are 

produced by the thermal power plants that 

use coal as fuel [1], industry or transport. It 

is a new growth strategy that aims 

to transform the EU into a fair and 

prosperous society, with a modern, 

resource-efficient and competitive 

economy where there are no net emissions 

of greenhouse gases in 2050 and where 

economic growth is decoupled from 

resource use [1].  

GREEN DEAL - A NEW APPROACH 

RELATED TO USE OF WASTE AS 

RAW MATERIALS IN INDUSTRY 

The Green Deal is an integral part of this 

Commission’s strategy to implement the 

United Nation’s 2030 Agenda and the 

sustainable development goals, and the 
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other priorities [1]. The most important goal 

of Green Deal it is to achieve a greenhouse 

mitigation at least 50% to 2030 compared 

with 1990 levels and 0% emissions to 2050 

[1]. 

In order to achieve these targets, several 

measures are needed applied 

simultaneously in several areas of activity, 

from the energy industry to be 

decarbonized to transport where electric or 

low-emission vehicles must be used on a 

large scale. All branches of the economy 

have adopted measures to reduce 

greenhouse gas emissions, so that in the 

European Union greenhouse gas emissions 

have decreased significantly comparated to 

1990, as can be seen in figure no 1. 

 

 

 

 

 

 

 

 

Green Deal is, at the same time, a growth 

strategy that involves transforming the EU 

so that it has a modern, competitive and 

resource-efficient economy, and in which 

economic growth is decoupled from the use 

of natural resources. This means that the 

industry will have to identify new solutions 

for waste recovery and recycling 

throughout the value chain so as to increase 

the percentage of reuse of materials. 

In the period 1970-2017, the volume of 

materials extracted annually worldwide 

tripled and continues to increase [1,4] 

presenting a major global risk. About half 

of total greenhouse gas emissions and over 

90% of biodiversity decline and water 

stress are caused by resource extraction and 

the processing of materials, fuels and food. 

[4].  

Domestic extraction (DE) and domestic 

material consumption (DMC) in the 

European Union remained constant and fell 

below G20 average (Figure 2, 3).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure no. 1. Greenhouse gas emission 

trends, EU-28, 1990-2017 (Index 

1990=100) [2] 

Figure no. 3. Domestic material 

consumption (DMC) in the European 

Union (1995-2015) [4] 

Figure no. 2.  Domestic extraction in the 

European Union (1995-2015) [4] 
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In contrast, per capita material footprint 

(MF) increased with around 30% (Figure 

no. 4) [4].  

 

 

 

 

 

 

 

 

Non-metallic minerals such as sand and 

gravel dominated the domestic extraction 

amounts and material footprint (>50%), but 

were responsible for a minor share of 

environmental impacts (<7% for all impact 

categories, Figure no. 5) [4].  

 

 

 

 

 

 

 

 

 

 

The EU's industrial sector continues to be 

too "linear" and too dependent on the 

amount of new material extracted, traded, 

turned into goods and eventually disposed 

of in the form of waste or emissions. Only 

12% of the materials it uses come from 

recycling [1, 5]. 

Figure no. 6 shows that Romania is among 

the countries with the lowest reuse rate of 

materials recovered and reused in the 

economy, of only 1,8% [5]. 

 

 

 

 

 

 

 

 

 

WASTE FROM THE ENERGY 

INDUSTRY USED IN THE 

CONSTRUCTION MATERIALS 

INDUSTRY 

By burning coal in thermal power plants in 

the Oltenia region, three types of waste are 

produced (they can very well be called coal 

combustion products): 

- bottom ash, with a diameter from 0,25 

mm to 1 mm and more, which is 

collected at the furnace bottom;  

- fly ash (with a diameter < 0,25 mm), 

which is collected from flue gases 

through electrostatic precipitators 

(ESP), and from there it is mixed with 

water and sent to a pumping station or 

is collected in silo in order to delivery 

in cement industry; 

Figure no. 5. Contribution of resource 

types to domestic extraction, material 

footprint, and environmental impact in 

the European Union (2015) [4] 

Figure no. 6. Circular material use rate 

(% of total material use) in European 

Union member state [5] 

Figure no. 4. Material footprint per 

capita in the European Union (1995-

2015) [5] 
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- gypsum, that results by flue gas 

desulfurization through introduction of 

wet limestone into the flue gases [6]. 

While the bottom ash and fly ash results by 

coal combustion into the boiler, the gypsum 

is producing in order to apply the regulation 

to reduce sulfur dioxide emission (SO2), as 

can be seen in figure no. 7 [7]. 

 

 

 

 

 

 

 

 

 

 

 

 

Due to the high ash content of lignite in the 

Oltenia mining basin, the quantity of ash 

generated annually is huge. In Table no. 1 it 

is presents the quantities of ash generated 

by the Rovinari thermal power plant during 

2017-2019. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS AND DISCUSSIONS  

The research activities that are carried out 

within the project “New building materials 

by eco-sustainable recycling of industrial 

wastes” – EcoWASTES, 

LIFE10ENVRO729, demonstrated that raw 

materials such as natural aggregates (sand) 

can be replaced with bottom ash and cement 

can be replace at least partially with fly ash. 

All these results helps to conserve energy 

and reduce emissions associated with 

manufacturing and processing of these 

materials (sand and cement). 

 

Within the project Use of waste from 

extractive, energy and metallurgical 

industries as sources of raw materials to 

manufacture of thermal insulation 

refractory products and building materials 

UCBECOTECH, financing contract no. 

92/08.09.2016, MySMIS Cod 105628 

(UCBECOTECH Project) is realised the 

technological transfer from the university to 

the industrial partner in order to achieve 

some king of building materials (bricks, 

mortar, concrete, pavers, bordures) with 

bottom ash addition. 

One of the industrial partners that is 

involved in industrial researches of Use of 

waste from extractive, energy and 

metallurgical industries as sources of raw 

materials to manufacture of thermal 

insulation refractory products and building 

materials UCBECOTECH project, is SC 

TOTALAUTOSERV SRL. Togheder with 

this company were realised the concrete 

experimental lots with 75% of bottom as 

hand 25% cement. 

On the concrete samples were determined: 

the geometric density, dimensions (wet 

samples, dry samples), compression 

strength. 

Tabel no.1 Annual ash quantities storage 

on the deposit of thermal power plant 

Figure no. 7. Coal combustion 

products generation [7] 
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The geometric density was determined on 

the concrete teste piece dried at 110 ° C  

(Figure no. 9). 

 

 

 

 

 

 

 

 

 

 

Compressions strength was determined on 

the cubic test pieces (100x100x100) mm, 

after hardening periods of 7 days and 28 

days (Figure no. 10). 

 

 

 

 

 

 

 

 

 

 

 

 

According to the technical regulation 

“Normative regarding the production of 

light concrete” Indicative C 155-2012, 

elaborated by the Ministry of Regional 

Development and Tourism, the 

experimental concrete realized within our 

project has the follow proprieties: 

- Density class  D 1,2 

- Strength class  LC 5/8 

- Conductivity class CT 40   

 (λ/λ0 = 0,20/0,30 .... 0,30/0,40 W/mK) 

 

CONCLUSIONS 

One of the possibilities for conserving 

natural resources is represented by the 

recovery and recycling of waste regardless 

of the technological processing that 

generates them. In this paper but also in 

other published papers, we have shown that 

waste from the energy industry (fly ash, 

bottom ash and gypsum) can be valuable 

raw materials for the construction materials 

industry. We have shown in various articles 

that bottom ash can be used successfully in 

the following industrial applications: as a 

substitute for sand in processed mixtures 

for the production of burnt clay bricks, or 

for making refractory elements, as a 

substitute for sand in lightweight concrete 

that can be used for the realization of 

pavements for pedestrian alleys, separation 

walls in industrial environments, fencing. 

 

 

 

 

 

Figure no. 9. Geometric density 

determination: weighing sample,  measuring 

test pieces sizes 

Figure no. 10. Compressions strength 

determination 

Table no. 2. The results of physical characterisation of concrete pieces test [8] 
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In addition to the fact that the use of this 

waste contributes to the conservation of 

natural resources, it also has the advantage 

of reducing the impact on the environment 

due to the landfill. 

At the same time, it will be better to use this 

knowledge in the future to develop new 

applications in which to combine thermal 

power plant ash with several polymers to 

achieve various elements for the 

construction industry, including ducts or 

tubes/pipes needed in exhaust installations 

or wastewater. 
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