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ABSTRACT: The problem of reuse, recycling and recovery of waste is our concern 

since at la European level, is used, currently a huge amount of materials per year and per 

person and a significant amount of this materials become waste.  Despite the waste 

management was improve in European Union, the EU economy still lose an important 

amount of raw materials as metals, glass, wood, plastic, coal and others due to a reduced 

level of recycling and reuse. In this paper it will be present some possibilities of recovery, 

recycling and reuse of waste from energy industry in other industries. 
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INTRODUCTION 

 

 

Since 2015, the European Commission 

level is adopted the circular economy 

package. 

Circularity has also opened up new 

business opportunities, given rise to new 

business models and developed new 

markets, domestically and outside the 

EU [1]. In 2016, circular activities such 

as repair, reuse or recycling generated 

almost €147 billion in value added while 

standing for around €17.5 billion worth 

of investments [1]. 

Circularity also means adapting 

industrial processes. The Commission 

has introduced circularity aspects 

(energy consumption and material use, 

waste prevention, recycling and 

reduction of hazardous chemicals) in 

specific Best Available Techniques 

Reference Documents (BREFs) 19 under 

the Industrial Emissions directive 20, 

turning them into reference standards for 

Member States when granting permits 

for industrial plants [1]. 

Many EU policies contribute to the 

transition to a circular economy by 

influencing how products should be 

designed, produced, used or treated at 

their end-of-life [2]. Given the diversity 

in products, which include technologies 

and services, these policies are 

necessarily also diverse as they address 

different product groups, environmental 

impacts and phases of the product life 

cycle, and have diverse objectives and 

methods to achieve them [2]. 
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Waste is an issue that affects us all [3]. 

We all produce waste: on average, each 

of the 500 million people living in the 

EU throws away around half a tons of 

household rubbish every year [3]. This is 

on top of huge amounts of waste 

generated from activities such as 

manufacturing (360 million tons) and 

construction (900 million tons), while 

water supply and energy production 

generate another 95 million tons [3]. 

Altogether, the European Union 

produces up to 3 billion tons of waste 

every year [3]. 

The first problem to be discussed is to 

reduce waste production to the end of 

circular economy loop. On the other 

hand the most important issues are 

related to: 

- the costs of waste recovery, 

including shipping costs, 

separating costs, processing 

costs, appropriate recovery 

technology costs, 

- the costs of changes, adaptation, 

or even new equipment 

acquisition in order to apply of 

new technology based of 

recovered materials from waste. 

- changes in the consumer’s 

consumption pattern. 

Taking into consideration the issues 

exposed above, the next problem is to 

use the different waste in the existed 

processes and technologies without 

considerable changes of that, such that 

the production costs of new products 

will not grow, compare to traditional 

products. 

Once the price of primary raw materials 

increasing, the European companies will 

be stimulated to develop new 

technologies, new processes and new 

products in order to keep the 

competitiveness and the accessible price 

of their products. 

The use of wastes from the one industry 

as raw materials for the other industries 

as part of eco-innovation opens new 

growth opportunities in term of 

environment protection, economy or 

society challenges. 

 

THE WASTES FROM ONE 

INDUSTRY – RESOURCES FOR 

OTHERS  

 

Europe urgently needs to find ways to 

increase the supply of secondary raw 

materials available to its industries [4]. 

The challenge is to develop better waste-

management practices and technologies 

that can meet this need through recycling 

and reuse, and to transfer this 

technological and organizational know-

how to other countries [4]. 

A better example for this analyze is the 

ash that results from burning coal in 

large boiler of  Power plant from Oltenia 

region. The ash is considered a waste, 

with low degree of use. 

By technological process to electrical 

energy production results two king of 

ash: 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; bottom ash, with a 

diameter (0.25 – 1) mm and more, which 
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is collected at the furnace bottom (Figure 

no. 1). The impact due to lignite burning 

in the thermal power plants of South-

West Oltenia represents a major 

environmental and economical concern 

in this region. Currently, large quantities 

of ash are landfilled causing negative 

environmental impacts such as leaching 

of potentially toxic substances (for 

example heavy metals) into soils and 

groundwater. 

 

 

 

 

 

 

 

 

Figure no. 1.   Ash generation in thermal power plant 

 

The best way to solve the disposal 

problem of ash is to decrease the 

quantity for disposal with utilization of 

ash as raw materials in other industries.  

At this moment, almost all amount of fly 

ash that result from burning of coal, is 

used in cement industry. The problem 

that still pay attention is bottom ash.  

In articles [5, 6, 7, 8] we presented the 

results of our industrial research where 

the bottom ash was used in building 

industry  - the best ways to 

capitalization: one way in building 

industry in order to replace the sand in 

burnt bricks mixture or other 

construction elements, another way in 

manufacture of light concrete with high 

thermal insulating capacity.  

RESULTS AND DISCUTIONS 

 

It is important to mention that bottom 

ash has a specific feature: the high 
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unburned coal content. The 

investigations of unburned coal content 

were carried out on ash samples taken 

from Valea Ceplea ash deposit of the 

Turceni thermo-power plant. Sampling 

was done by scheme of Figure no. 2, 

where A, B, C, D and E area has each a 

surface of 2.25 ha of the deposit, 

representing 20% of total surface is a 

total of 11.25 ha. In each circular area 

were scored 9 equidistant points from 

which were drilled elementary ash 

samples at the depths of 5, 10, 15 and 20 

m. In addition, in each area were 

sampled each 5 elementary samples at 

the surface layer of the depot (quote 0) 

[9, 10, 11].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To find which is the granulometric 

fraction with the highest fixed carbon 

content, they were first determined the 

dimensional distribution of the ash 

sample particles and after the fixed 

carbon on the granulometric fractions. In 

this respect, the elementary samples 

were homogenized on areas and depth 

qoutes, obtaining 25 cumulative average 

samples.  

The fixed carbon content  depending on 

the particle size for each area A, B, C, D 

for 5 m, 10 m, 15 m, 20 m deeps and 0 

quote are presented bellow (Figure no. 3) 

[11]. 

 

Figure no. 2. Sampling grid areas at Ceplea Valey landfill 
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CONCLUSIONS 

 

We can observe that the fraction (2-4) 

mm has highest unburned coal content 

and hence the possibilities of 

development of new recovery, reuse and 

recycling directions. One direction is to 

recovery of unburned coal from (2-4) 

fraction of ash by flotation and magnetic 

separation. The unburned coal can be 

processed in two way:  

- one way by briquetting facility and 

after that used to heating installation 

(plant for houses or residential 

buildings),  

- another way is to use after milling 

operation (if is necessary) as 

addition to achieve of organic-

mineral fertilizer. The physic-

chemical of lignite dust 

characteristics give it the ability to 

absorb heat at the rots of plants, to 

absorb and fix water in soil and to 

make available to plants gradually. 

The use of dust coal (lignite) in 

organic-mineral fertilizer 

composition with high content of 

humic acid helps to structuring and 

loosening of the soil which leads to 

increase the degree of soil aeration 

a) Fixed carbon content – area A b) Fixed carbon content – area B 

c) Fixed carbon content – area C d) Fixed carbon content – area D 

Figure no. 3 The fixed carbon content for each delimited area 

depending of deep 
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and of permeability of soil, thus 

developing the favorable conditions 

to growth and develop of plants.  

The ash with others granulation and the 

ash that result after magnetic separation 

can be used in building materials 

industry. 
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