
Results 

 The recultivation of waste heaps consists of a complex of technological and 

biological methods whose purpose is to stop the deflation phenomenon (removing and 

transporting the ash particles under the action of the wind) and to transform a large 

surface deposit that constituted a strong pollution source into a new space capable to 

sustain the plant’s development.   

 The areas occupied by waste heaps in our country are as follows:  

-799 raw waste heaps resulted from mining industry = 6900 ha; 

-109 flotation waste heaps (draught pools) resulted from processing ferrous and nonferrous 

deposits = 2140 ha; 

-63 slag and ash waste heaps from power-stations = 2638 ha; 

-133 waste heaps related to iron and chemical industries = 750 ha. 

 

The counties that are most affected by raw waste heaps, resulted as consequence of coal or 

ferrous and non-ferrous ores exploitations, are the following: Gorj (4000 ha), Vâlcea (700 ha), 

Hunedoara (360 ha), Covasna (320 ha), Caraş Severin (310 ha), Mehedinţi (260 ha), Alba 

(250 ha). 

Amongst the most affected counties by the presence of flotation waste heaps, we mention: 

Caraş Severin (456 ha), Cluj (347 ha), Maramureş (317 ha), Hunedoara (315 ha), Harghita 

(163 ha), Bihor (78 ha), Suceava (54 ha), Bistriţa Năsăud (24 ha). 

From the information concerning the occupied areas, projected and utilized capacities and the 

actual developments of the slag and ash deposits from the most representative power-

stations that use coal as fuel (information obtained from the integrated environment warrants 

and questionnaires), it can be observed that the total area occupied by these deposits is of 

3035 ha, from which 432 ha deposits that no longer function. The counties with the most 

considerable areas that present this type of waste heaps are:  Gorj, Dolj, Bihor şi Hunedoara. 

For the year 2002, 687 deposits for industrial wastes, that occupy an area of 10.300 ha, have 

been registered as functioning in our country. Of these, 29% are mining waste heaps, 17% 

waste dumps, 16% simple industrial deposits, 11% slag and ash waste heaps, 10% flotation 

pools. 

In the year 2004, 169 industrial waste deposits that were under the stipulations of 

1999/31/EC Directive concerning the storage of wastes existed in Romania (66 deposits for 

solid wastes; 52 slag and ash waste heaps; 40 waste dumps, (others than the ones for wastes 

from the extracting industries); 11 flotation pools (others than the ones for the wastes from the 

extracting industries), that were occupying an area of approximately 2765 ha. From a 

geographical point of view, the industrial waste deposits are located near industrial areas, 

quarries, mines etc., being situated especially in Galaţi, Gorj, Arad, Timiş, Hunedoara, 

Vâlcea, Mureş, Dolj counties. 



 The ash and slag resulted from the technological process of power-stations is an 

industrial residue resulted after the rapid burning of coal powder in cauldrons at a 

temperature 1200 – 1600 °C. The ash presents itself as a delicate gray mass, vitrified, and 

composed of compact and spongy spherical granules. The ash resulted from the burning 

of coals in power-stations is the most important industrial waste. Fortunately, from each 

tonne of coal, a quantity of 0,15 – 0,6 ash tonnes results.  

 In Târgu Jiu area, in most cases, the exterior waste heaps look like an artificial mound 

formed on an initially flat land or, in other cases they fill completely or partially a valley, 

being situated outside the exploitation perimeter. In the last 50 years a total area of 26 

472 ha was occupied from which 15 490 ha are agricultural lands and 10 982 ha are 

silvicultural fields.   

 From a lithological point of view, the materials that form waste heaps represent an non-

homogenous mixture of sand, gravel, clay, bedrock and coal residues.   

 An area of 807 ha occupied by this type of waste heaps exists on the radius of Târgu Jiu 

Forest Districts. 

  The waste heaps from Moldova Nouă are flotation cupriferous waste heap, occupy an 

area of approximately 130 ha, have the shape of truncated pyramid with the height of 20-

22,5m and contain approximately 30 million m
3
 sterile sandy.   

Three waste heaps exists, grouped in 2 classes: 

- Waste heap nr.1, opened in the year 1965, with an area of 22,4 ha and a height of 20 m; 

- Waste heap nr.2, opened in 1970, with an area of 19,0 ha and a height of 20 m. 

- Waste heap nr.3, opened in the year 1980, with an area of 86,0 ha and a height of 22,5 

m. 

• CET Craiova II – generates electrical and thermal energy by using coal and fuel oil. The 

ash and slag that are stocked in the slag and ash deposit come from the burning of lignite in 

Oltenia basin. The station has only one slag and ash deposit (a valley type deposit), at „Valea 

Mânăstirii”, situated at 5 km north of the power-station between Simnicu de Sus and Simnicu 

de Jos villages and has an area of 150 ha. 

 SC CET BRAŞOV SA – generates electrical and thermal energy by using coal and gas 

as fuel. CET Braşov functions at a power of 2 x 50 MW, by using coal from Filipeştii de 

Pădure (Prahova), Căpeni (Covasna), Ceptura, Câmpulung, Borsec, Berbeşti exploitations 

as fuel used in order to produce technological steam.  

CET Braşov manages two slag and ash deposits:  

- Lempeş Slag and Ash Deposit Number 1, situated at a distance of approximately 12 

km from CET Braşov, in the North-North East direction, and at approximately 2 km 

from Sânpetru village. 



- Sânpetru Slag and Ash Deposit Number 2, situated at approximatelu 900 m South of 

Deposit Number 1, on an area of approximately 30,5 ha. 

 The soil characteristics from the 4 analyzed areas are the following:   

In Târgu Jiu: for the new waste heaps we cannot speak of soils in the proper meaning of the 

word, but of waste deposits that form the edaphic support for the forest vegetation. They 

evolve very slowly in the direction of forming real soils, at the same time with the 

accumulation of organic matter (the formation of humus) and with the intensification of the 

specific microbiological activity.    

The reaction of the materials from waste heaps is mild alkaline to average alkaline due to the 

heterogeneous mixture of bedrock, clay, dust and sand.    

In the waste heaps without forest vegetation or planted recently, the humus content is very 

low on the entire section due to the very heterogeneous material resulted after the excavations 

and the unselective sedimentation of soil genetic horizons.  

The granulometric composition of the material from the waste heaps is much diversified from 

an area to another so that the texture varies at small distances from loamy-sandy to clayey.  

The waste heap’s soil from Moldova Nouă is an anthropic protosoil.  

As for the chemical composition of soil (sterile) it can be observed that SiO2 (32%) and CaO 

(13%) prevail. 

The soil has a sandy-dusty-clayey texture. 

The waste heap’s soil gradually transforms, under the influence of vegetation, in a forest soil 

type. His first characteristic is the sprouting of a distinctive humiferous horizon noticeable 

especially on the plateaus and at the foot of wooded slopes. The humus is of good quality, 

being of calcic mull type, with a black-brown colour and well structured (crumb structure). 

The litter’s decay is very fast (3-5 months).        

The soil has a weak alkaline reaction, is devoid of humus in the unplanted areas and becomes 

weakly humiferous in the ones on which forest vegetation has installed. It is mediocre from 

the point of view of nitrogen fertility. Amongst the heavy metals (Mn, Zn, Cu, Cr, Ni), copper 

is the one that exceeds the allowed limits, the soil being excessively charged with this 

element. This fact can be explained by the qualities of the rocks used even for the extraction 

of this ore. From the point of view of other metals, the soil is weakly up to mildly polluted.    

In Craiova, it has been observed the fragmented disposition of ash particles based on the 

distance from the mixture’s discharge place.  

The largest nitrogen contents are situated in the superior part of the ash profiles. On the depth 

of the first ash layers, the supply level can be recorded in the low supply class.  

The waste heap’s ash supply condition with mobile phosphorus is relatively good.  



The saturation degree in basis is of 100%, and the cationic exchange capacity has been 

encompassed within 1,06-4,26 me/100 g soil (extremely low values).  

In Sânpetru, the soil has a very high pH (7,36), is scarcely supplied with nitrogen (0,08-

0,12%); scarcely supplied with phosphorus slab (<8mg/100 g soil) and potassium (<10mg/100 

g soil). 

 The slopes of Mal Drept Mureş ash waste heap (Deva power station) are grassy on the 

entire surface. The composition of the grassy vegetation is various, the species identified 

on the slope’s surface reflecting some material properties but also the different way of 

forming the vegetal layer.   

The identified groups of plants are:  

- Chrysopogon gryllus, Bromus mollis, Bromus sterilis, Achillea millefolium, species 

developed on sunny slopes. These species are resistant to drought and are favoured 

by the material’s sandy texture.  

- Calamagrostis villosa, Calamagrostis epigeios, Bromus arvensis. These species 

characterize the local flora and can be found mainly on the outskirts of forests. Unlike 

the previous species, these one prefer humid terrains but with a light texture.  

- Lolium perene, Doerycnium herbaceum, species that grow on dry chalky soils. The 

presence of the first species testifies the human intervention in the activity of grassing 

slopes. The other species, especially the ones from group 2, prove the fact that the 

natural installation of vegetation had a great importance for the prevention of erosion 

phenomenons.  

- Calamagrostis villosa, Calamagrostis epigeios, Bromus arvensis. These species 

characterize the local flora, being found especially on the outskirts of forests. Unlike 

the previous species, these one prefer humid terrains but with a light texture. 

- Trefoil species represented by yellow Melilot, Lucerne and clover, with an important 

role in improving the physical-chemical waste heaps materials.  

 

The spontaneous vegetation is visibly stressed by the existent culture conditions:  

-Their growth and development is considerably slowed, approximately to 20-30% in 

comparison with normal natural conditions.  

-The aerial part of the plants had different chlorosis (turning yellow) and even necrosis 

for leafs.  

 On the surface of ROVINARI ENERGETIC COMPLEX ash waste heap, the 

spontaneous flora, the first settlers, are annual and biannual dicotyledonous species: 

Erigeon Canadensis, Xanthium italicum and Xanthium spinosum, Linaria vulgaris, 

Lactuca serriola (wild lettuce), Verbena officinalis, Abutilon theophrast (bread flower), 

Portulaca oleraceea, Chenopodium album (wild spinach), Kochia scoparia, Atriplex 



patula (wild orach), Ersymum repandum, Tribulus terrestris (hag’s jags), Berteroa 

incana, Solanum nigrum, Chenopodium botrys, Petrarhagia prolifera, etc. 

Among these there are also some annual monocotyledonous (mailes, gramineae), such 

as: Btomus japonicus, B. Tectarum, Apera spica venti, as well as some perennial 

gramineae such as: Bothriochloa ischaemum, Cynodom dactylon, Sorghum halopense.  

The main species on Puza terrace that present an area coverage of over 95% are: 

Lolium perrenne, Chynodon dactylon and Trifolium repens. 

There cannot be observed the installation of a compact phytocenosis on Gârla terrace, 

the main species being Trilio repenti, Lolium perrennis. 

 From the experiments realized on waste heaps, respectively on the ash waste heaps 

belonging to ROVINARI ENERGETIC COMPLEX, it can be concluded that by 

using adequate cultivation technologies (organic fertilizer and adequate minerals 

doses) we can obtain plantations of energetic plants: maize, sunflower, sweet rice 

corn, forage pea.   

 

 From the monitoring of silivicultural cultures installed on waste heaps (Deva, 

Certej, Petroşani, Borşa, Dragomireşti, Baia Sprie, Tăuţi Măgherăuş, Anina, Ceahlău), 

it has been observed that, in selecting the species, we have to take into consideration 

three categories of factors: economic (the most searched species on the market, with 

constant demand and high value, with a reduced competition from other species, with 

a specific that makes them easy to capitalize in a certain location and in a certain 

stage, etc.), ecological (well suited species for a certain substratum and for certain 

climatic conditions) and technical (indirect methods for soil works, drainage, 

irrigations, amendments, fertilizers, etc.). 

-Good results were recorded for plantations with alder in Certej and Ceahlău, locust in 

Certej, Scots pine in Certej and Anina, Tăuţi Măgherăuş (black pine), spruce (Borşa, 

Dragomireşti, Anina), willow thorn (Petroşani).   

 

Laboratory and pilot experiments for the determination of possible species that can be 

cultivated on waste heaps: after a thorough analysis of all the species that can be cultivated on 

waste heaps and that represent a source of energy, the following 5 species were chosen: locust, 

oleaster, willow thorn, Miscanthus and Phalaris. 

1. Locust: is a I
st
 size tree that in favourable stational conditions reaches a height of 

up to 25-30 (35) m and a thickness of 80 – 100 cm.  

It is also an excellent fuel. Its longevity exceeds 100 years, but the trunk wood starts to 

root before that age.  

The locust is native of East North America. It was brought to Europe in the XVII
 

century. In our country it is known from around 1750, as park tree. Forest locust cultures have 

begun in the second half of the XIX century (the first forest was at Băileşti-Dolj, in 1852). 

After 1883 it was largely used especially on the sands from South-West Oltenia where over 



25 000 ha were planted. The successes obtained here have determined its forest extension in 

all the regions of the country, in the most diverse conditions, sometimes even the most 

unfavourable. Thus he has naturalized in our country becoming sub-spontaneous and 

behaving as a genuine aboriginal tree.   

In our country, especially in the South-West parts, the locust has found a second 

country, even though the climate is evidentially less humid than its natural habitat. Thus, 

some old trees from South-West Oltenis are amongst the most beautiful from the entire 

natural and cultural habitat.  

The edaphic conditions, especially the physical properties of soil are conducive for the 

production of locust stands in our country. In this way, only the soils with coarse texture 

(sandy), light, aerated and permeable, leaching of carbonates are proper for him. As for 

trophicity, the locust proves to be, in general, less exigent, vegetating well also on poor or 

even salty sands (Sf. Gheorghe – Deltă); however, it consumes high quantities of mineral 

substances, so that under the aspect of necessities it is situated amongst the first forest species 

cultivated in our country.  

It is less fastidious in regard to humidity. It is satisfied with slightly moist soils and 

vegetates even on soils dry at the surface on the dunes from South Oltenia. As a result, the 

most beautiful growths and the most sustained productions are obtained on relatively rich 

soils in humus and mineral substances, weakly acid, sufficiently humid, profound and light.  

Very good results were obtained in Romania for the locust plantation of raw 

waste heaps in Oltenia’s coal basin. The locust can also be used with satisfactory results 

on flotation waste heaps (Moldova Nouă). 

2. Oleaster: Shrub up to 7 m height. Exotic species, South-East European and West 

Asian it is widely used in our country in forest protection cultures, in hot and dry regions as 

well as through gardens and parks. It is a species of hot climate, very resistant at drought and 

frost. Grows on sandy, dry or even salty soils; it works also on slightly moist-moderately 

moist soils. It has a light temperament. It proves apt for fixing unsettled terrains and fast 

slopes due to the suckering forcefulness of its reach system. It also enriches the soil in 

nitrogen because of fixing nitro-bacterias.     

In our country, very satisfactory results have been obtained for the plantation of 

slag and ash power stations waste heaps (Sânpetru-Braşov) or for the cupriferous 

flotation waste heaps (Moldova Nouă). 

3. Willow thorn: it is a fruit-tree that grows naturally in our country, but was very 

recently introduced in cultures in the entire world. The willow thorn shrub presents itself as a 

bushy shrub, with a globular aspect, with very developed surface roots, and a height of 3-5 m.  

         Due to the large reach surface and to the energetic process of fixing atmospheric 

nitrogen, the structure of the soil on which it grows is enhanced after the first 2-3 years from 

plantation on a radius of 1-1,5 m around the plant’s axis. The willow thorn is a plant with a 

great resistance at extreme temperatures (- 40°C ... + 50°C) and drought. It is not fastidious 



toward the soil, developing well on gravels, sands, raw soils, salinization soils, soils infested 

with petroleum products, saline areas.  

 Grows extremely fast, reaching maturity in no more than 8 years in comparison with 

other trees and shrubs that need 30 – 35 years in order to develop completely.   

 Is valuable as bioactive principles deposited in leafs and fruits. The willow thorn fruit 

is especially renowned as a natural polivitamin.  

 Recycles the soil on which vegetates in a relatively short time period, depending on the 

usage and pollution degree. It is the best economic and sure investment for recycling soils 

from large field areas that in the moment of achieving the objectives it is completely 

amortized and has registered a profit.    

 Represents a valuable fuel through its superior thermal power and complete 

burning, almost without smoke, an alternative that shouldn’t be ignored for some plain areas 

where solid fuels are expensive and hard to procure.    

 Willow thorn plantations, left to develop naturally together with a rich vegetal mass 

composed primarily of wild gramineae, represent an efficient tool for the fight against surface 

erosion and landslides, especially for inclination fields destined for agricultural cultures and 

pastures.   

 Represent a fast method of restoring natural habitats for many birds and small animals.   

 The fruits have numerous usages in food industry (natural dyes, natural prservatives, 

natural additives, etc.) and in zootechny, with forage additions.    

 

In the year 2010 seeds of Hippophae salicifolia, from China were planted in ICAS 

Braşov greenhouse. The germination faculty is approximately 75%. For 1 kg, 55 000 – 130 

000 are seeds. 

The seeding can be realized in autumn, after harvesting the unprocessed fruits, or during 

spring with the seeds extracted from fruits and then stratified. In this case, the seeding was 

realized during spring time, after a stratification of seeds in sand at a temperature of   3
0
C, 

during 90 days. 

The seeding depth is of 2 cm, the seed norm is of 2 g on linear meter. The rising is 

produced at approximately 20-30 days from seeding. The optimal cultivation density is of  30 

– 40 seedlings on linear meter. 

The seeding was realized in plastic boxes of 60/40/15 cm. 

The substratum in which the seeding was realized was constituted of a mixture of 1/1 

peat and sand, disposed in boxes on a gravel layer with the thickness of 5 cm. 

Two types of peat, 4 fertilizers and 4 prevention and rebuttal substances against diseases 

and pests were used.  

4. Miscanthus: Native from South-East Asia and known under the popular name of 

Elephant’s grass, this species has started to be more and more cultivated in the last decade. In 



Europe it was originally cultivated (1983) as ornamental species. Nowadays, an infertile 

hybrid between M. sinensis and M. sacchariflorus, named Miscanthus x giganteus is being 

used (the first attempts were realized in Denmark in 1983, and then in Germany in 1987).  

The area cultivated with Miscanthus in Europe is continually growing.  

The species produces a new stem (similar to bamboo or cane). Even though it reached a 

height of 7-10 m in its indigenous area in China, in Europe its height is of 3-4 meters. It has a 

root and rhizome system that can reach a depth of 1 metre in soil. During winter all its leaves 

fall and the plant dries up to a percentage of 10-15% of water.   

Miscanthus can be successfully cultivated in Romania, even on acid soils and soils 

polluted with lead and cadmium.   

The length of a Miscanthus culture is of approximately 25 years. The species can be 

primarily used as fuel (ideally to used in automatic heating systems)- it can produce 25t/ha of 

dry mass, but it also has other utilizations.   

Miscanthus has never been used before on waste heaps. However, all its ecological 

requirements recommend it as apt for these cultures. Furthermore, besides its ecological 

qualities (rapid and in depth fixation in soil, fast growing etc.), the species can also 

produce considerable quantities of biomass that can be used in energetic purposes. 

Because of that, the experimental cultivation of some waste heaps lands with Miscanthus 

is a remarkable practical scientific accomplishment.   

In the year 2010 areas that will be cultivated with Miscanthus in 2011 have been 

identified. At Rovinari CC Energetic Complex, 3 areas with a total surface of 1 ha have been 

demarcated as follows:   

-a stabilized waste heap surface (older) and enclosed with raw sterile;  

- a stabilized waste heap surface (older) and enclosed with slag and ash; 

-a new waste heap area and unenclosed with raw sterile.  

The field from these areas has been ploughed, so that in the spring of 2011 it can be 

planted. The rhizomes necessary for plantations have also been purchased, from an 

Austrian firm that produces and delivers certified rhizomes in the entire Europe and that 

already has favourable results in their culture in Romania (polluted terrain in Copşa Mică, or 

agricultural terrains in Ilfov and Constanţa).  

5. Phallaris arundinacea: Phalaris arundinacea is a perennial grassy species with a 

sizeable height that normally forms pure meadows on the brink of lakes and humid areas, 

having a large distribution in Europe, Asia, Africa and North America. Sometimes it can 

represent an invasive species, especially in the humid areas where eliminates native 

vegetation and reduces diversity. Its shank can reach a height of 2,5 m.  

According to the last investigations realized in Great Britain, the species grows very 

well on poor soils and on those industrial contaminated, being an ideal candidate for 

phyto-reparation and improving the quality and biodiversity of soils.   



It can be used as food for animals, but also as a plant that colonizes very fast and steady 

slag and ash waste heaps from power stations (investigations realized by the Research 

Development Institute for Meadows, Braşov).  

 The physic-chemical characterization of biomass: after describing the methods for 

the analysis of biomass and ash biomass, the following characteristics were analyzed 

for the established 5 species: pell-mell density, physical-chemical and energetic 

characteristics, chemical composition of ash, chemical-oxidative composition and the 

B/A ash index, the characteristic melting points of the ash.   

These characteristics were compared with similar data obtained for the biomass from 

wood: conifer (common alder, willow, fir, pine) branches and pins, broad-leaved wood 

(poplar, willow, common alder), resinous wood (spruce, fir, pine), from other 

agricultural plants (wheat straws, maize cobs, sunflower, sweet corn) or other 

intensive dedicated cultures (poplar, willow, spruce, pine, sweet corn).    

The biomass types that were sampled from waste heaps and then analyzed are:  

 Oleaster 

 Locust 

 Sallow thorn 

 Silver sallow thorn 

 Phalaris 

 Miscanthus 

 The types of biomass for which data was presented from previous research present in the 

bibliography are:   

- Biomass from wood: 

o Broad-leaved branches and leaves  

o Resinous tree branches and pins  

o Broad-leaved fire wood  

o Resinous tree fire wood  

o Broad-leaved (oak, beech, silver birch) sawdust  

o Resinous tree sawdust  

o Resinous tree and broad-leaved sawdust  

- biomass from agricultural plants  

o Maize cobs  

o Sunflower 

o Sweet corn 

- possible intensive dedicated cultures: 

 Poplar 

 Willow 

 Spruce 

 Pine  

o Agricultural 

 Sweet corn 

 

 



Conclusions: 

Density varies between 100-280 kg/mc for wood wastes, between 88-140 kg/mc for agro-

biomass and between 80-260 kg/mc for biomass cultures. The compactness degree does not 

present significant differences from a group to another.   

The carbonates content presents values between 44,25% and 51,41%, similar to 

Romanian coal. Amongst the analyzed plants, the highest carbon content is registered by 

willow thorn (approximately 50%), followed by oleaster with approximately 10% lower. 

The volatile matter content in anhidra presents values between 75-88% and registers 

differences for different biomass groups; thus, the lowest content of volatile matter is 

registered by silver willow thorn (75 %), whereas the locust presents a very high content of 

volatile matter (88,77%). 

The ash content, in anhidra state presents low values, between 1 – 5%. The lowest ash 

content is registered by Phalaris (1,14%), and the highest by oleaster (4,84%). 

The inferior caloric power, Qi, in anhidra state, is registered between 3937– 4540 

kcal/kg. The difference between the inferior calorific power presented by oleaster (3937 

kcal/kg) and by the silver willow thorn (4540 kcal/kg) is of approximately 600 kcal/kg. 

The sulphur content from biomasses is very low. This fact presents an advantage for 

their burning in correlation with the environment’s factors.    

 Determining the volume of forest biomass: was accomplished for locust and oleaster 

planted 17 years ago on Moldova Nouă waste heaps by establishing the total subterranean and 

over ground woody material volume and the wood’s density.  Three sample areas of 100 m
2 

each were located, from which 6 trees (including the roots) were harvested. Increment cores 

were also extracted from 30 trees. Calculating the volume for each tree was realized based on 

tree parts: roots, crown (by xilometry) and spindle (through the section method). The 

spindle’s volume was also determined through xilometry, for verification.     

As for the repartition of trees on diameter categories, it can be observed that, in the case 

of analysing the total number of measured trees, the largest number of trees have a diameter 

situated between 4 and 6 cm. In the case of locust, because of its larger proportions and its 

vigorous growth in comparison with the oleaster, the largest number of trees is situated in the  

4-6 cm category. The oleaster has registered the greatest number of trees in the 2-4 cm 

category, its shank being in many cases shrubby and ramifies frequently under 1,3 m, the 

height at which the diameter was measured.   

 Even though the age is the same for all the studied plantations and for all the measured 

trees, their dimensions vary based on competition conditions amongst trees, depending on 

biotic and abiotic factors.   

 Competition amongst trees, as well as the biotic and abiotic factors determines 

different growths in height and diameter for different trees, even though the age of all the 

samples is the same. The correlation between heights and diameters is more important for 

locust due to its shrubby development caused by the lack of sufficient light and by its own 



nature. The locust had a faster growth in height, a slender gait and reached a superior ceiling 

than the oleaster.   

 The height curves on species are 4
th

 grade polynomial curves with a significant 

correlation between height and diameter, both for locust, as well as for all the trees. This fact 

was determined by the largest percentage of locust and its better correlation between height 

and diameter.     

The works realized on waste heaps from Moldova Nouă had as purpose their 

stabilization with the help of vegetation in general and especially with the forest one, in order 

to diminish the effects of dust, sand and other harmful substances pollution, and restoring 

sterile lands in the economical and ecological circuit. The investigations realized now, at 

plantations with the ages of 16-17 years, were realized with the purpose of comparing them 

with the measurements realized in the year 2000. 

The almost equal percentage of locust and oleaster species in the studied plateau area, 

with a slight superior percentage for the locust, completed by the richer assortment of the 

species from the waste heap’s embankment creates the image of a young locust forest with a 

preponderant oleaster sub stand that situates itself very well in the specific of the location.   

The litter produced by the rich foliage of woody species, but also by different grassy 

species, enriches the soil, stabilizes sandy sterile and offers refuge to different invertebrate 

species.   

The measurements realized on the tree’s heights and diameters highlights the fact that 

the development and growth are relatively good taking into consideration the extreme 

conditions. Thus, in the sample areas the trees have diameters of up to 16 cm and heights of 

up to 10 m. This fact has decreased the wind’s intensity over the plateau and has enabled its 

coverage with cane and different grassy species. Thus, the phenomenon of Aeolian erosion is 

practically stopped on these surfaces where the embankment was stabilized.   

The average growth in height (5,1 m) and in diameter (5,2 cm) for locust in the last 10 

years is very good taking into consideration the harsh environment conditions offered by 

waste heaps. The locust has enriched the soil by producing biomass and has prevented its 

drying by shading it.    

The significant correlation between height and diameter for the studied plantations 

discloses the fact that the majority of trees are well complied, developing a beautiful crown, 

they aren’t broken and haven’t sprouted. This ensures the accomplishment of the eco-

protective and landscaping roles in the area.   

For the locust without roots, the woody mass volume of 35,79 mc/ha, at the age of 10-

15 years discloses a relatively good development and a good wood production. According to 

biometry, this value situates the plantations in the IV production class. The total volume, 

including the root is of 45,76 mc/ha for locust, and of 20,49 mc/ha for oleaster. The volume 

without root for the oleaster from plantations if of 14,76 mc/ha. 

The green wood density is of 850,104 kg/mc in the case of locust and of 760,695 

kg/mc for oleaster. The dry wood density is of 731,77 kg/mc for locust and of 601,92 kg/mc 

for oleaster.  



Based on the very good growth from the last 10 years and the increasingly better 

growth potential, we can estimate that these plantations can produce more woody mass in the 

future, while also stocking more and more atmospheric carbon.  

 

  Simulating the biomass’s direct burning processes: After reviewing the general 

principles of mathematical modelling for the complex thermo-gas-dynamic and chemical 

processes from within the focuses and burning rooms, a study was realized concerning the 

mathematical models that were usedfor simulating the flow, the transfer of heath and burning 

from within the focuses and burning rooms.    

Numerous models were described and analyzed: for calculating the turbulances (8 

models), for calculating heat transfer through radiation (6 models), for calculating burning 

reactions and the transport of chemical compounds, for modelling the dispersion phase. 

In order to analyze the harvested species, we have used the pilot cauldron for pulverized 

solid fuel from the Cauldron and Burning Installations Laboratory from Classical and Nuclear 

Thermo mechanic Equipment Chair, Polytechnic University, Bucharest. The focus of this 

installation was prepared in 2 variants:     

-for pulverized burning; 

-for grill burning. 

In the case of oleaster, the process is accompanied by great losses of heat due to the fact 

that the fuel burns almost the entirely on the bended surface of the focus’s funnel. 

Furthermore, the heath distribution in the funnel’s volume has meaning only in the inferior 

part. The remnant focus is heated only from its industrial brick protection stratum.   

Using the same suspension burning process, in the case of locust, it is obtained a higher 

temperature distribution because of its superior energetic characteristics.  

For willow thorn, the thermal regime is similar with that of the locust, but the 

temperature trail is higher (round about 1600 K) and denotes the possibility of some higher 

mechanical losses than in the case of locust.  

From the comparative analysis it has resulted that, by using the simple, plain grill 

burning, the nitrogen oxide emissions are lower than in the case of burning by spraying.  

 Simulating the biomass’s gasification processes:  

As a whole, the gasification process results from two stages: in a first stage the 

material is dried and then, in the second phase, chemical degradations took place together 

with physical relocations of the material that will be subdued to the gasification process. 

Once the first stage is covered, the gasification is dominantly observable.   

The presence of synthesis gas has been observed and highlighted through the combustion 

of the resulted gases after the gasification process.  

The practical experiments for the simulation of gasification pursued the behaviour of wood 

biomass from energetic cultures (miscanthus, locust, willow thorn) in the gasification 

process in similar physical shape/volume and homogeneity/density parameters conditions.  

The experiment was repeated in similar conditions with locust and willow thorn woody 

mass samples, taking pains in ensuring the same granulation and homogenization. The locust 



and willow thorn hash was prepared (by making pellets and mixing) so that the average prism 

rates of Misanthus, taken as reference, were approximated.    

As a technical remark, it can be observed that continuous and integral tests were realized 

at which, in the following experiments, the necessary air will be dosed more correctly 

depending on the concentration of oxygen and carbon monoxide from the burning gases.  

At this level, the simulation had the role of qualitative evaluation, the behaviour of the 

three woody biomass not being able to highlight significant differences from a physical 

deployment point of view of their behaviour in the gasification process.  

In comparison, the 2 types of gasification, the descendant and ascendant processes in the 

work process is certainly more favourable and easier to be conducted.   

 Experiments concerning the direct burning of biomass: the best burning 

installations (an automatic complete ERPEK type cauldron and a PIFATI 55kw 

cauldron) were chosen for the 5 species. Conclusions: 

1. Every type of tested solid vegetal biomass does not present significant deficiencies in 

the burning process. This fact results from the analysis of the efficiency values that 

were obtained for each type of situation, correlated with the values attributed to each 

cauldron: 91% for ERPEK cauldron and 74% for PIFATI cauldron. It must be pointed 

out that the usage of a PIFATI cauldron has many advantages concerning the fuel 

preparation costs as well as a functional simplicity that reduces the annual 

maintenance costs, all this in comparison with the  ERPEK cauldron (costlier as initial 

investment) that has a higher efficiency but necessitates a periodic special 

maintenance, being completely automated.  

2. From the point of view of sulphur oxide emissions in the atmosphere it can be 

observed that they are null. The very low value recorded in one situation can be 

considered an accident.     

3. From the point of view of nitrogen oxide emissions, the fuel sorts aren’t the same. 

There are significant differences amongst the types of fuel used. Thus, it can be 

observed that 2 types of fuel can be taken into account:: 

- With emissions under the limit of 100 ppm: white myscanthus, willow 

thorn (only when the air excess is under 1,4) and oleaster with the 

observation that these was very humid.   

- With emissions of over 100 ppm:  locust and phallaris.  

In this last case the situation could be improved if the fuel would be 

minced and burned in an ERPEK installation where the air excess would be 

perfectly controlled. The final verdict in this case could be given only after 

an economical analysis that should imply preparation costs.   

4. As for carbon monoxide emissions, they are relatively low for the minced fuel and 

acceptable for other sorts but only because of a highly air excess.   

 

 

 Analyzing the capitalization of energy resulted from burning biomass:  



The following aspects were described and analyzed: main biomass resources, their 

conversion, main techniques for the production of energy from biomass, technical aspects that 

have an impact on the cash flow on the entire length of bio-energy projects, economical 

aspects of the applications based on energy and the risks of the projects.  

 

 Establishing the proper methods for cultivating waste heaps and using the energy 

resulted from these cultures:  

A public study of local interest was realized concerning the plantation of waste heaps with 

Miscanthus.   

The soil from the chosen areas was planted in the spring of 2011 and ploughed before 

plantation. 

 We have opted for manual plantation because the soil presented harsh conditions that 

weren’t allowing the utilization of the special machine fabricated in Austria. The plantation 

was realized at a scheme of 1 x 1 meters (a distance of 1 m between planting rows and the 

same distance between the placement of rhizomes) resulting a number of 10.000 copies 

rhizomes, including plants, at hectare. The rhizomes were introduced in soil at the depth of 

approximately 10-20 cm, being then covered with the waste heap’s soil. A team of 6 labourers 

can plant a field hectare in a single day.     

 Because the herbs weren’t properly removed from the area at the moment of planting, 

they developed abundantly so that at a week from planting we have realized a weed killer 

aspersion for the area in order to remove them. However, it is recommended to continue to 

use weed killers for the waste heaps on which this substance wasn’t used before because, in 

this situation, we want to fix the field as fast as possible and not to obtain a maximum 

Miscanthus production.   

 The remarkable favourable results entitle us to assert that the state of fields affected by 

waste heaps can be radically improved by planting them with Miscanthus. This plant, beside 

the fact that stabilizes extremely fast and well this type of fields, can also be used in burning 

processes because of its particular energetic qualities which it possesses. Thus, two desiderata 

can be attained especially by the energetic enterprises that must manage this type of fields:

 -the ecological stabilization of waste heaps  

 -obtaining alternative energy resources.  

 This plantation, first at European level as much as we know, represents an 

outstanding accomplishment of our research collective. 

 The plantation of slag and ash waste heaps from power stations with Miscanthus 

can be realized in this way: 

 -the field is ploughed in autumn;  

-in the spring, before planting, another ploughing is realized; a weed killer aspersion is 

also realized now in order to remove weeds;  

-the Miscanthus rhizomes must be of the highest quality (there are firms in our country 

or abroad that offer this type of rhizomes); the price of 1000 rhizomes is of approximately 215 

Euro; 

-the plantation can be mechanized (with special machines conceived for this activity), 

or manual (a team of 6 workers can plant 1 ha in one day); the planting scheme is of 1 x 1 



meters, resulting a number of 10.000 plant per hectare; the rhizomes are introduced in the 

waste heap’s soil at a depth of 10-20 cm and are well covered with soil; 

-following plantation, weed killers are realized when it is necessary or this activity can 

be abandoned in order to rapidly fix the soil;   

-starting with the second year, after the falling of leaves (autumn) that are left 

untouched in order to fix and enrich the soil, dry Miscanthus stems are manually or 

mechanically (with a corn harvesting machine)  harvested; they represent a considerable 

energy source;  

-the length of a culture is of approximately 25 years; 

-the production, in normal conditions is of 25 t/ha of dry mass; on waste heaps, a 

production of 15 t/ha would be a very good one. 

As for using the energy resulted from different cultures, the following aspects were 

analyzed: combustion technologies, burning biomass systems. Furthermore, the 

accomplishments from the biomass-coal co-combustion domain as well as the contributions of 

our partners to the burning of biomass were also presented.  

 


