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Abstract: For Gorj County, heavy ash from thermal power plants (bottom ash) is an industrial waste that causes 

major effects of soil pollution by large landfill areas (over 570 hectares) covered by historical and present 

deposits. This is a consequence of bottom ash transport and disposal through hydro-mixture process from the 

installations for energy coal (lignite) combustion of steam generators of Turceni Power Plant  (Valea Ceplea 

deposits) and Rovinari (deposits from Balta Uncheaşului and Cicani - Beterega). The main physical-chemical 

characteristics of ash of these deposits allow to be classified as light granular aggregates (bulk density, dryied 0.8 

- 1.0 g/cm3), the potential for use being provided also by the relatively high chemical inertness, generated also 

by origin supplying technology  (solid oxide residue, heated at over 1100°C). Based on these considerations, 

within the activities of LIFE 10 ENV/RO/729 research project, financed by European funds, have been studied 

the possibilities of manufacturing of some concrete in the composition of which bottom ash represents the 

granular aggregate, exclusively or combined with other lightweight aggregate, such as expanded perlite, concrete 

from which can be manufactured prefabricated components with high thermal and sound insulation properties. 

This article presents the results of the experiments  carried out, to justify the opportunity of considering this type 

of industrial waste as alternative interest raw material for the production of building materials. 
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1. INTRODUCTION 
 

  For  Gorj county, ash is a primary issue in 

terms of  problems that waste, resulting from 

industrial production, raises in the overall 

context of environmental protection. 

Tributary in terms of economic activity, over 

90% of industrial activities in the primary 

sector - mining, energy - the geographical 

area of reference is obviously exposed at risk 

of being permanently nominated as the main 

generator of waste, which is easily explained 

if it is envisaged that in the obtaining of 

energy, efficiencies of 25-30% of overall 

conversion of mineral resources represent 

"peak" situations, the rest remaining as waste. 

In the power plants using coal as fuel, ash is 

the solid residue resulting from  combustion. 

It  includes fine and coarse particles which 

are discharged from the combustion 

installation, with or countercurrent with  

combustion gases flow . It results from the 

calcination of coal mineral mass  at 

temperatures above 800 oC, between mineral 

matter and resulting ash exist the relationship 

/1/:   
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 in which: 

- mineral matter  consisting of non-

combustible substances (silicates, 

carbonates, sulphates, metal oxides, 

phosphates, chlorides, etc.); 

- total sulfur, which may be organic sulfur 

derived from the sulfides or sulfates; ash 

content,  determined under standard 

conditions as solid residue after 

complete coal combustion. 

Bottom ash is the noncombustible material 

accumulating in the bottom of  boiler and  

remains in form of unconsolidated ash. 

If the temperatures exceed the 

sintering ash temperature, it generates the 

recrystallization slag /2/. A long period of 

time (partially, also in present) bottom ash 

was transported and deposited by the process 

of hydro-mixture (mixture ash-water 1:10, 

pumped through pipes) in deposits, built by 

damming in sequence and sealing the spaces 

between slopes, causing accumulation of tens 

of millions of tons of waste and practically 

modifying the natural geographic landscape  

(Figure 1). 

 

In  Gorj county, such deposits formed by  

transportation of  bottom ash resulted from  

coal combustion in steam generators of 

Turceni Power Plant and Rovinari (locations 

Valea Ceplea, Balta Uncheaşului, Cicani-

Beterega) occupy a total area of about 570 

hectares, of which approx. 390 ha are partly 

restored in the natural environment by soil 

plating and grassing /3,4/. The rest remained 

free, unprotected,  causing major pollution 

problems by engaging fine ash in air currents 

when the surface is dryed. The existence of 

such large quantities of waste causes, in 

addition to the usual work opportunity of soil 

plating and vegetative coating, the recycling  

possibilities through technological flows, and 

their conversion, at least partially, into useful 

products. 

Fly ash are similar to natural quartz clay-

limestone sands extracted and usually used in 

many geographical areas of Romania for  

preparation of concrete mixtures with 

hydraulic hardening. The specific 

characteristic  is the lower bulk density of 

approx. 25-30% compared with sands 

(equivalent to light granular aggregate  

according to EN 1097-3), which gives 

suitability to obtain  lightweight concrete, as 

classified by  EN 206-1 standard, and 

specialists  constant concern in the field, to 

find  ways for industrial use  /5/. Thus, 

existing bottom ash  of Valea Ceplea deposit 

belonging to Oltenia Energy Complex-

Turceni Branch, was used as  granular 

component for  construction bricks 

manufacturing technologies, causing a 

density reduction of 10-20% /6/. Although , 

the literature mentions also the possibility of 

using this type of waste for obtaining 

structural concrete mixtures, for achieving 

lightweight precast /7/ or beaten masses in  

land preparation works /8/. 
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2.PHYSICO-CHEMICAL 

CHARACTERISTICS OF 

BOTTOM  ASH 
  

       In terms of chemical composition, the 

power plant ash from the Valea Ceplea 

deposit, is classified in oxidic  class SiO2 – 

Al2O3 – Fe2O3 – CaO, being, in this respect, 

 relatively similar to feldspathic limestone 

clays partially calcined (grog weak burned): 

SiO2 40 – 50 %    CaO        9 – 14 % 

Al2O3 16 – 21 %    Na2O+K2O    1,5 –  3 % 

Fe2O3   8 –  9  %    P.C.       5 – 12 % 

Belonging to this class of materials is 

proven  also by the results of mineralogical 

composition made through the X-ray 

diffraction method, confirming the presence 

of α-quartz majority (SiO2), Anorthite (CaAl-

2(SiO4)2) and Hematite (Fe2O3) /9/. 

     The physical characteristics of the ash 

from this deposit, allow to be classified as 

light fine textured granular aggregates /10/: 

Humidity   20-26% 

Bulk density (dry) 

- non-stamped  0,70 – 0,75 g/cm3 

- stamped  0,85 – 0,90 g/cm3 

Particle size distribution: 

0 – 0,09 mm  25 – 35% 

0,09 – 1,0 mm  50 – 60% 

1,0 – 3,0 mm    8 – 10% 

3,0 – 5,0 mm    2 – 4%  

The using potential is ensured by relatively 

high chemical inertness, generated also by 

origin supplying technology  (solid oxide 

residue, heated at over 1100°C). 

Based on these considerations, within the 

activities of the research project LIFE 10 

ENV/RO/729, financed from European funds, 

have been studied the possibilities of 

manufacturing concrete in the composition of 

which bottom ash represent the granular 

aggregate, exclusively or combined with 

other lightweight aggregate, such as 

expanded perlite, concrete from which can be 

manufactured prefabricated components with 

high thermal and sound insulation/10/. 

 

3. EXPERIMENTAL WORK 

CARRIED OUT 
 

 In the experimental works, to achieve 

lightweight concrete mixtures were used as 

granular aggregates the power plant ash from 

Valea Ceplea deposit (Turceni) and expanded 

perlite produced by SC PROCEMA PERLIT 

SRL. As a hydraulic binder was used the 

typical Portland cement type 42.5 N. The 

main physical characteristics of the materials 

used are shown in Table 1 

 

                                                                                                                                      Table 1 

The main physical characteristics of the materials used 

Material 

Features 

Granulometric distribution 

Residue (%) on the sieve (mm) 

Bulk density 

(g/cm3) Hum. 

(%) Non-

stamped 
s 

Power plant 

ash 

4 3 2 1,25 0,5 0,09 <0,09 
0,74 0,88 22,1 

1,1 2,8 4,6 5,2 38,4 17,5 30,4 

Expanded 

perlite 
- - 8,3 17,2 46,1 88,5 9,9 0,12 0,18 0,6 

Concrete 

42,5N 

Setting time Compressive strength (MPa) 

Beginning End To 2 days To 7 days To 28 days 

4h 20 min. 7h 15 min. 21,6 36,5 44,8 
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To follow the influence of the weight of ash 

and expanded perlite on the concrete 

characteristics, were tested five different 

variations of mixtures in successive batches 

of 5 kg. 

Concrete batches were compacted in metal 

molds having the dimensions of 

100x100x100 mm and 160x40x40 mm, using 

a vibration mass with a frequency of 50 Hz 

and a vibration amplitude of 0.5 mm (Figure 

2). 

  

 
 

The pieces  of reinforced concrete were cured 

after 24 hours from the time of 

manufacturing, and kept in conditions of 

humidity preservation, at  ambient 

temperature, until  determination of their 

characteristics. 

To determine the characteristics, the concrete 

test pieces were subjected to laboratory tests 

at intervals of 2 days, 7 days and 28 days 

from the time of manufacturing of both raw 

as well as after drying at 105 ° C to constant 

weight. The results obtained are shown in 

Table 2. 

 

Tabelul 2 

The physico-mechanical properties of experimental concrete 

Probe Batch recipe (mass %) Density (g/cm3) Compressive strength 

(MPa) 

Ash Perlite Concrete Water Raw Dried Raw Dried 

1 60 - 40 55 1,12 0,96 10,1 8,6 

2 45 15 40 77 1,03 0,71 8,9 6,1 

3 40 20 40 84 0,96 0,67 7,6 4,2 

4 35 25 40 110 0,88 0,61 7,2 3,4 

5 30 30 40 125 0,76 0,56 5,4 2,9 

 

4. DISCUTIONS 
 

 The bottom  ash can represent an 

useful alternative of raw material for the 

production of concrete, in the sense that 

participation as granular aggregate to batch 

mixing, determines the reduction of concrete 

density and thus,  increasing of capacity of its 

thermal and sound insulation.  

Ash ability as  granular aggregate is ensured 

by  grain size distribution, similar to that  of  

fine sand, but completed with much lower 

bulk density than natural component. The 

granulometric class of bottom ash allows the 

complementary use of ultralight aggregates 

such as expanded perlite, in the sense that the 

two different types of raw materials perfectly 

cover the dimensional range of 0.09 to 3 mm, 

thereby obtaining of concrete with high 

workability. 
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 Low bulk density of bottom  ash, also 

determines usability as granular aggregate 

mixed with ultra-light expanded perlite, 

including in certain cases  where its 

proportion is of 20-30%,  where natural sands 

cannot provide a satisfactory homogeneity, 

due to high difference in density of mineral 

components used. 

 

5. CONCLUSIONS 
 

1. Bottom  ash can represent an useful 

alternative of raw material for the production 

of concrete 

2. Ash ability as  granular aggregate is 

ensured by  grain size distribution - similar to 

that of  fine sand, which allows the 

complementary use of ultralight aggregates, 

the two different raw materials perfectly 

covering the size range of 0.09 to 3 mm - and 

by low bulk density. 
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