
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ABSTRACT 
Metalurgia International vol XIII , no.3 special issue 

 

HRITAC MIRCEA, ZAMAN FLORIN, IORGA GHEORGHE, 

CONSTANTIN  NICOLAE , RALUCA PETRACHE, PERPARIM 

DEMI, ADRIANA  PREDA, OPFERMAN IOAN IUSTIN  

  

TECHNICAL SOLUTIONS FOR THE SUPERIOR 

CAPITALIZATION OF THE FE 2O3 DUST RESULTED FROM THE 

REGENERATION STATION OF THE HCL FROM THE USED ACID 

PICKLING SOLUTIONS AT THE LBR ARCELOR MITTAL STEEL 

GALATI  

Key word : iron trioxide, waste, environmental technologies, pelletization, 

iron powder, sub-micron dusts. 

Abstract:  The article presents the environmental problems generated 

by the maneuvering and transport of the Fe2O3 waste dust, resulted from the 

HCl regeneration station from the used solutions derived from the sheet acid 

pickling from the cold drawing of the sheet at the ArcelorMittal combined 

factory from Galati.The physical-chemical description of the waste indicated 

certain features, which explain the pollution creation, as well as the 

environmental aspect generated by it. At the same time, it is explained that it 

is a subproduct with was processing (use) possibilities in various industrial 

applications due to its purity of over 98 %. The processing methods for the 

obtaining of micro-pellets is presented, which have the possibility to be re-

used in the steel production flow. 

The article presents an analysis of the way processing solutions, which take 

into account criteria such as full capitalization and superior capitalizations 

solutions for the obtaining of Fe powder meant to be used in the powder  

metallurgy with a medium granulation ranging between 2 ï 20 mm and a 

compact structure..  

An important application is that of the sub-micron iron dusts of 0.2 ï 0.4 mm 

and even lower than 0.100 mm, with a large specific surface, over 6.5 ï 8 

m2/g with possible applications in the technologies of the composite 

materials or as a chemical reactive. 
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CONSTANTIN  NICOLAE , STANASILA CORNELIU, STANASILA 

OCTAVIAN, DOBRESCU CRISTIAN, NICOLETA GHEORGHE, 

RALUCA PETRACHE  

 

THE CAPITALIZATION OF THE FINE FERROUS WASTES 

THROUGH UNCONVENTIONAL PROCEEDINGS OBTAINING 

SOME UNCONVENTIONAL ENERGO -TECHNOLOGICAL 

SOURCES USED AS RAW MATERIALS AT THE STEEL 

ELABORATION  

Abstract:The paper presents few aspects concerning  of the new  alternative 

iron making technologies in Romania. A few reasons are analyzed for the 

apparition and development of such technologies in the world steel market 

competition. The presence of altenative iron making technologies will be a 

benefit for metallurgic, economic, social and environmental reasons. The 

preliminary researches made using wastes from chemical and metallurgical 

industries are encouraging for developing alternative iron making pilot 

plants 
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CONSTANTA ITTU, CONSTANTIN  NICOLAE ,CRISTINA 

RIZESCU, PATRICIA BALOG  

 

WOLLASTONITE RAW INVESTIGATION  AND UTILIZATION OF 

THIS MATERIAL IN MOULD POWDER TECHNOLOGIES  

Abstract:The powder for the mould is a refractory oxide material whose 

main function is the lubrication of the steel sheel in the contact zone with the 

cold walls of the mould. During the cast, a part of the powder is melted and 

forms a slag bath when in contact with the liquid steel; a part of such slag 

bath infiltrates around the mould walls, forming a pellicle or a slag film that 

insures lubrication. This pellicle is submitted to a thermal treatment of over 

1000 0C and must have certain physical, chemical and thermal 

characteristics so that the steel cast is made in good conditions. Hence, the 

choice of the powder components is very important. The powders having 

basicity ratio about 1 (CaO/SiO2å1) are frequently used, having as 

destination a large scale of steels. The national wollastonite  ore originated 

from the BŁiĪa-¥tei area, whose dominant component is the calcium 

metasilicate, CaOĀSiO2 , may be successfully used as a raw material for the 

lubricant powder in the mould. Our investigations were focused on the 

identification of the mineral compounds and on their chemical analysis, both 

for the ore and for the proposed powder compositions. The slag fluidity is 

given by the presence of cuspidine, a fluoride compound that is formed close 

to 11000C; its presence was underlined both the syntherized powder and in 

the experimental slag on the steel surface. The comparative analysis of the 

natural ore with the wollastonite concentrate showed that the use of the first 

material is more efficient because through concentration all the 

ñimpuritiesò that have a fluidity effect on the base silicate network, there 

are eliminated. 
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CONSTANTA ITTU, CONSTANTIN  NICOLAE , MICULESCU 

FLORIN, AIOANEI  PETRU 

 

TUNDISH   POWDER   FOR   CONTINUOUS  CASTING  STEEL 

Key words: Tundish powder, Tundish slag, Continuous casting steel. 

Abstract:During the continuous casting steel is very important to assure the 

steel purity on the segment between ladle and tundish. The experimental 

powder, used as covering material of the steel surface in the tundish, has a 

significant contribution in the steel cleaning. The covering powder functions 

are: thermal insulation, protection of molten steel surface against the air 

oxidation and the absorption and dissolution of non-metallic inclusions in 

the liquid slag layer .The experimentals referred to the behaviour of the "C" 

powder, based on fly ash, and also to the evolution of the tundish slag 

composition during the casting of two consequently batch processing, a 

sequence. The tests were carried out on a covered tundish, having an active 

capacity of about 5 tones, lined with magnesia mass, being forecast with 

four casting orifices (ß 13 mm). The casting steel from the ladle was made 

without a protection stream,   slabs cast (size: 80 x 80 mm) was made of 

carbon steel. The temperature in the tundish was between 1555 - 1545 0C, 

with a few exceptions when a strand clogged; the casting speed was 1,4-1,5 

m/min. The  powder  behaviour can be resumed as follows: fast spreading 

on the steel surface, very good  thermal isolation ( the medium temperature  

loss in the tundish  was  about 50C), very good absorption of inclusions, with 

prevailing of MnO and MgO, also the medium specific consumption was 

maximum 0,4 kg/t liquid steel. The evaluation of the main oxide compounds 

from the tundish slags were made taking under consideration the chemical  

analysis, because the X-ray diffraction showed  amorphous structure. The 

analysis of  the slag, taken-off not only at the beginning of the batch 

processing but also during  and at the end of it,  showed  a strong   

incensement of the MnO content, a moderate increasement of MgO, and  in 

the same  time it observed the decrease of  SiO2, by  dilution. The paper 

shows, through  the  analysis  of  the  slag  oxides values, the high capacity 

of the covering powder "C" to catch the steel inclusions, thus helping at the 

cleaning continuous casting steel.  
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IORGA GHEORGHE, PERPARIM DEMI, STAN STEFAN , 

PREDESCU CRISTIAN 

 

PILOT  TECHNOLOGICAL SOLUTION FOR RECOVERY OF 

USEFUL METALIC PARTS (Fe and Zn) FROM THE ELECTRIC 

FURNACE DUST 

Abstract: The steel production from Romania generates every year 

about 230,000 tons of wastes as powders and sludge containing 25-60% Fe 

but also important quantities of other metals like Zn (<15%) and Pb (<2%). 

They are also produced approximately 32% dusts (BF + EAF) and 68% 

sludge (BF and BOF). From this whole quantity, about 90.000 t/year is 

recovered and recycled inside the integrated flow, the balance being stored. 

 As dusty wastes unrecicled in romanian steel industry until now we can 

note: BOF fine sludge, blast furnace sludge and EAF dust. 

 The present work is developed in the framework of a research program 

financed by the Romanian Government, regarding ĂThe ecology of metal 

cycleò, focussed especialy on the EAF dust. 

 The paper presents the results of pilot experiments performed at the 

Metallurgical Research Institute in Bucharest aiming at the: 

- recovery of the Fe from EAF dust under the form of 

metallized self reducing pellet (min. 40% Fe), complyng with their 

application in EAF; 

- separation and recovery of Zn under the form of ZnO 

of high purity (> 99%), as required by its application in the 

nonferrous/chemical industry. 

Metalurgia International vol XIV, no3 special issue pg 34 

 

VARGA  BELA  

 

STUDIES AND RESEARCH ON THE EUTECTOID 

TRANSFORMATION IN THE Zn -Al SYSTEM 

Abstract:The paper presents the results of experimental research concerning 

the eutectoid transformation in the Zn-Al system. Dilatometric analysis was 

used to determine the values of the activation energy at heating and cooling, 

respectively. 

Metalurgia International vol XIV, no3 special issue pg 39 

 

 

 

 

 

 

 

 



 

 

 

MARIANA STEFANESCU, CONSTANTIN NICOLAE  ,NEACķU 

SORIN 

 

THE NEW APPROACH OF THE MAINTENANCE. THE  ANALYZE 

OF THE MONITORING, CONTROL AND CHECK UP PROCESSES 

FOR THE FUNCTIONALITY OF THE TURBOJETS.  

Key words: turbojet; maintenance, condition monitoring. 

Abstract: The current work is focused on the diagnose of the functional state 

of the turbojet engine, an component element of the power group that 

belongs to the Co generative Power Station Suplacu of Barcau, and realizes 

the complex corrective-predictive maintenance technique based on 

conditions. The problems approached are focusing in principle on the use of 

advanced equipments and technologies of surveillance, function monitoring 

and check-up of the technical state of the equipments and technical 

installations in use for the purpose of anticipate the appearance of failures. 

Metalurgia International vol XIV, no3 special issue pg 43 

 

 BATALU DAN, GEORGETA COķMELEAŝŀ, ALOMAN ANGEL ,  

CIUCŀ ION,  BOLOLOI  ROBERT 

 

THE OPTIMAL EQUATIONS OF THE PHASE 

TRANSFORMATION CURVES FROM THE Ti -Ni BINARY PHASE 

EQUILIBRIUM DIAGRAM  

Abstract: The Ti-Ni equilibrium phase diagram is mainly important 

due to the quasistoichiometric TiNi shape memory alloy. For the drawing of 

the diagam as a reference for the thermodynamic calculated diagrams it is 

proposed the mathematization of the phase transformation curves. Based on 

the phase transformation curves the diagram can be generated by computer. 

Beside the fact that based on the equations it can be drawn the reference 

phase diagram, the equations can be used for an efficient and quick 

calculation of the critical transformation points of the diagram, using either 

the composition, or the temperature. 
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 ķTEFŀNOIU RADU,  GEANTŀ VICTOR, IONELIA VOICULESCU,  
SUCIU MARCEL VALERIU  

 

EXPERIMENTAL RESEARC HES REGARDING THE STIRRING 

ENERGY AND MIXING TI ME OF THE METAL BATH  AT STEEL 

REFINING W ITH INERT GAS  

Abstract:This paper presents the experimental results on a model regarding 

the stirring energy and mixing time of liquid steel refined with inert gas. The 

researches were focused on determining the stirring energy and mixing time 

for different systems and working parameters. For all the analysed cases an 

inversely proportional variation of mixing time versus stirring energy and 

gas flow rate was observed. The variation of the mixing time function of the 

injection system used (porous plate, porous plug) was also plotted. 
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ANA SOCALICI, HEPUT TEODOR, ERIKA ARDELEAN, 

ARDELEAN MARIUS, DANIELA MILOSTEAN  

 
EXPERIMENTAL RESEARCHES IN PILOT PHASES REGARDING 

AT PROCESSING OF FERROUS PULVEROUS AND SCRAP 

WASTE IN BRIQUETTES  

Abstract: Present work describes the possibility of capitalization in 

metallurgy of ferrous pulverous waste in shape of briquette. As part as 

experimentations it was used a ferrous pulverous waste from dumps and 

ponds, respectively output current residues from different technological 

fluxes. For production of briquettes was used next type of waste: mill cinder, 

ferrous fraction from Siemens-Martin steelwork slag, slam from 

agglomeration and blast furnaces, ferric concentrate from sideritic residue 

as per own recipes. As binding matter agent it was use lime, bentonite and 

cement. Quality of briquettes has been appreciated through chemical 

compositions and the crushing and cracking resistances. The capitalization 

of wastes using the suggested solution has positive consequences about 

quality of environment through the reinsertion of surfaces occupied with 

these waste to the natural frame.The economic advantages is with 

immediately impact, transfer of storage costs in another purpose, obtains of 

secondary raw matters, the cost-price for processing through this method is 

much lower comparative with another procedure and long-term advantages 

such as reducing of costs through the partial substitution of raw materials. 
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GEORGETA CARLANESCU, PUSCASU CRISTIAN, MIHAELA 

GRIGORESCU, CONSTANTIN NICOLAE  

 

HIGH TEMPERATURES, ABRADABILITY AND CORROSION  

NEW RESISTANT MATERIAL INTEGRATED WITH ORIGINAL 

TECHNOLOGIES ADDRESSED TO SURFACE COVERING OF 

ELASTIC COMPONENTS OF GAS TURBINE  

Keywords: covering, technology process and layer material 

(Thermal resistant enamelling) 

Overview: The material presents the results obtained during the 

first five steps contract. 

 Objectives: 

1. To carry out a new material, advanced, highly 

temperature resistant (over 1370 0C), having properties regarding 

corrosion, and abradability specific to combustion from turbo-

reactors. 

2. Special technology which will conduct (using the 

above material) to an increasing elasticity layer to be applied and 

to give results in case of turbo-reactor elastic component. 

Until this moment steps were passed to find new solutions to cover 

surface of elastic component. New material and its execution's 

technology together with the experimental model were finalized by 

tests and experiments. 
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TRANTE  CONSTANTIN , TRANTE OCTAVIAN  

 

ñSTUDIES AND RESEARCHES OF SCANNING ELECTRON 

MICROSCOPY (ESEM) ON 

ALLOY WITH SPECIAL PROPERTIESò 
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 ADRIANA MIOARA COMķA,  BUZDUGA MIRON, CONSTANTIN 

NICOLAE ,  AURICA GOLEANU, BUZDUGA RADU  

 

MONOLITHIC REFRACTORIES FOR METALLURGY  

Abstract:The monolithic refractories usually contain a refractory aggregate 

and a bonding material. This leads to a wide range of assortments for 

industrial applications. The modern monolithic refractories are products 

containing up to even 15 ingredients in accordance with the place of use and 

the applications they are submitted to. 

The monolithic materials are classified in accordance with the method of use 

(not their chemical composition) rallying in: casting masses, plastic masses, 

stamping masses and  guniting masses 

Metalurgia International vol XIV, no3 special issue pg  71 

 

 GEORGETA COķMELEAŝŀ,  IOANA GHERGHESCU,  

RUXANDRA PŀUNESCU,   VASILESCU MARIUS 

 

INFLUENCE OF THERMAL BARRIER TYPE CERAMIC LAYERôS 

CHEMICAL COMPOSITION AND QUICK THERMAL SCHOCK 

ON THEIR POROSITY AND ADHERENCE  

Abstract:The paper presents several types of thermal barrier type ceramic 

layers and the variations concerning their porosity and adherence related 

with their chemical composition. The structural and compositional 

characterization of the obtained layers was performed  by SEM ï EDAX, 

one of the most relevant investigation methods in order to choose the 

optimum composition for the external layer deposited on copper devices. 

The effect of quick thermal shock on the samples porosity and on chemical 

elements distribution along the layerôs thickness  was also taken into 

account.  

Metalurgia International vol XIV, no3 special issue pg  73 

 

 GHIBAN NICOLAE, CHELU GHEORGHE, ķERBAN NICOLAE, 

BRĄNDUķA GHIBAN 

 
TRIDIMENSIONAL MODELLING OF THE ñYALLE BODYò 

EXTRUSION PROCESS 

Abstract:This study presents the results concerning the modelling process of 

the extrusion of non-rounded profiles. COSMOS software was used in order 

to simulate the extrusion process. The 3D model contains elements type 

SOLID; which simulates the nonlinear behaviour in the field of elastic-

plastic domain. The constitutive equation of Iliuĸin and Drucker-Prager 

relation and also Von Mises criterion were used in the simulation. The 3D 

model based on COSMOS M1.65 program can be successfully used for 

simulating and for modelling the direct extrusion process. Using SOLID 

elements, the authors put in evidence the differences between process 

parameters (equivalent stresses, total and plastic deformations, angle-

deformation) obtained at direct extrusion of a brass ñYalle Pieceò, in two 

different situations: optimum and non-optimum position of the die cavity. 

For both of die positions were presented variations of equivalent total 

stresses, tangential stresses in different steps (first step, critical step and 20th 

step, by dividing the whole extrusion process in equal steps). These results 

are used in correct design and manufacture of the non-rounded direct 

extruded products. 
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 SUCIU MARCEL V., GEANTŀ VICTOR, ķTEFŀNOIU RADU,  

VALERICA SUCIU , ENE  PETRUķ, STAN ķTEFAN, DANIELA 

MIHŀILESCU 

 

STUDIES AND RESEARCH REGARDING THE DETERMINING  

FACTORS OF QUALITY IN STEEL ROUND BILLETS USED FOR 



THE MANUFACTURE OF TUBULAR PRODUCTS  

Abstract:An efficient solution to the manufacture of tubular products lies in 

the use of continously cast round billets, as they present lower costs and 

satisfactory quality. The study analyzes the factors that determine high 

performance results of this solution: quality of liquid steel, technological 

level of the casting system, parameter-optimized automatic control and 

regultion of the whole process and data monitoring and processing. The 

research analyzes the technological flow: heating in Eccentric Bottom 

Tapping (EBT), flux dosing, regulation of chemical and heating conditions, 

liquid steel treatment in Ladle Furnace (LF), the amount and quality of slag, 

outputs of Aluminum and Calcium, temperature regulation, steel casting 

without electromagnetic stirrer (EMS), steel overheating, primary and 

secondary cooling, improvements of equipment and work parameters. 
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 MARGINEAN IOAN; COCOLAS SORIN ADRIAN  

 

EXPERIMENTAL MODEL FOR FLOWING ANALYSIS OF 

MODELING  AT CASTING ALLOYS  

Abstract: Experimental model conceived for analysis of modeling process 

for flowing alloys followed putting in evidence correlation between the 

defining parameters of flowing equation, correlation experimental model 

and process parameters, have at base the sensitive element of temperature 

witch indicate the evolution of alloy level  on flowing direction. 
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 MIHAIELLA CRETU , PUSCASU CRISTIAN , MIHAELA 

GRIGORESCU , CONSTANTIN  NICOLAE  

 

INNOVATIVE TECHNOLOGY TO PREVENT SURFACE WATERS 

POLLUTION BY RECOVERING DANGEROUS CHEMICAL 

SUBSTANCES FROM TECHNOLOGICAL COOLANTS AND USING 

THEM AS VALUABLE ROW MATERIALS IN INDUSTRIAL 

PROCESSES 

Abstract: This study presents the results obtained so far within the 

PREPOFLURA project, namely the development of the PEM experimental 

model, the purification installation of technological coolants. All the 

corrosion inhibitors used as additives for these fluids, are consumed by 

thermo-chemical and/or thermo-oxidative degradation resulting toxic 

products which, from the environment protection point of view, are noxious 

substances, having a negative impact on the environment. The project aims 

the implementation in Romania of a modern and efficient technology to 

recover valuable row materials, having an unfavorable impact on the 

environment and which result after the usage of technological coolants.  
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STANASILA  CORNELIU , CONSTANTIN NICOLAE , STANASILA  

OCTAVIAN , RALUCA  PETRACHE, GHEORGHE N. 

 

ECOLOGIZAREA PROCESELOR INDUSTRIALE PRIN 

GENERAREA DE CO2 CURAT SI GESTIONAREA EFICIENTA A 

ACESTUIA  

Abstract. Many specialists all over the world have established that a main reason for 

the global warming is the alarming increase of the CO2 participation in the 

terrestrial atmosphere. In this paper , we will analyse the propsed solutions to 

diminuate this participation and propse a new modality to manage the  CO2 

emissions . After many years of scientific research , we can presnt some 

technologies, some patented in Romania or based on solutions partially 

experimented , where we have paid a great attention for the ecological aspects .  
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SUCIU  MARCEL  VALERIU, GEANTŀ VICTOR,  CONSTANTIN 

NICOLAE , ķTEFŀNOIU RADU , SUCIU VALERICA , IORGA 

GHEORGHE, ENE PETRUķ, STAN ķTEFAN 

 

RESEARCH ON THE CAUSES OF CERTAIN FAULT 

OCCURENCES IN SEMIFINISHED PRODUCTS DURING THE 

CONTINUOUS CASTING PROCESS 

 

Keywords: steel, bloom, cracks, continuous casting. 

Abstract :Semifinished continuously cast steel products represent the 

optimum solution for raw materials for hot-rolling sectors in that they 

present low costs and satisfactory quality. It should be observed though that, 

sometimes, longitudinal fissures appear on the surface of these semifinished 

products. The paper presents the results of material investigations 

undertaken at A.M. Hunedoara, using discs taken from continuously cast 

blooms on faulty areas. The research has evidenced three technological risk 

factors in practice, these being the thermal regime in the distributor, the 

inadequacy of the crystalizer cooling diagram and the Alsol/Altot in liquid 

steel brought for smelting. 
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 Abstract 

 The article presents the environmental problems generated by the maneuvering and transport of the Fe2O3 waste 

dust, resulted from the HCl regeneration station from the used solutions derived from the sheet acid pickling from the cold 

drawing of the sheet at the ArcelorMittal combined factory from Galati. 

 The physical-chemical description of the waste indicated certain features, which explain the pollution creation, as 

well as the environmental aspect generated by it. At the same time, it is explained that it is a subproduct with was processing 

(use) possibilities in various industrial applications due to its purity of over 98 %.  

The processing methods for the obtaining of micro-pellets is presented, which have the possibility to be re-used in 

the steel production flow. 

 The article presents an analysis of the way processing solutions, which take into account criteria such as full 

capitalization and superior capitalizations solutions for the obtaining of Fe powder meant to be used in the powder  

metallurgy with a medium granulation ranging between 2 ï 20 mm and a compact structure..  

 An important application is that of the sub-micron iron dusts of 0.2 ï 0.4 mm and even lower than 0.100 mm, with a 

large specific surface, over 6.5 ï 8 m2/g with possible applications in the technologies of the composite materials or as a 

chemical reactive. 

  

1. Introduction  

The used acid solutions resulted following iron sheet acid 

pickling within the cold sheet drawer from Arcelor Mittal 

Steel Galati are processed in a HCl recovery station and 

neutralization of waste solutions. The used procedure is 

under license from Babkock Woodall ï Duckham 

company and consists in the reduction of FeCl2+ from the 

used solution with H2 and O2 resulted from the 

incomplete burning of CH4 in a combustion furnace in 

countercurrent at 550 ï 580oC. Following HCl recovery 

and the regeneration of the acid pickling solution, Fe2O3 

results under the form of a very fine, dry dust. 

Fig.1 reveals the principle diagram of the HCl 

regeneration reactor and Fe2O3 obtaining through the 

oxidation of the ferric chloride out of used solutions. 

The article brings into discussion two important aspects:  

a) The environment aspects provided by the 

obtaining of this dust and the way this problem can be 

solved; 

b) Superior waste capitalization methods 

obtained following the specific features, which result 

from the process. 

The new environment legislative regulations imposes to 

the economic agent a well-defined management of each 

type of waste and a clear description of the processes, by 

underlining the environment aspect generated by it. [1] 
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Figure no.1. The diagram of the acid separation from used water through combustion in a furnace with burners with CH4; 

working temperature 600 ï 650OC. 
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1. Enviromental aspects 

In a siderurgical plant, the structure of the dust 

elements with polluting potential is presented in figure 2, 

which also presents the iron oxide dust resulted from the 

HCl regenerations.[2]  

 

The environment aspects generated by the obtaining and 

maneuvering of the iron oxide dust. 

The annual quantity of generated iron oxide 

dust equals appreciatively 7,000 t. 

The dust generation points into the atmosphere 

are located in: 

- the falling of the dust from the twist transport on the 

pelletizer disk; 

- the transport and unloading of the dust in the platform 

where the homogeneity pile is formed from crowding 

producing; 

- the transport from this point un until its deposing onto the 

homogeneity pile. 

The large finesse of the Fe2O3 dust ~ 95% 

below 1 mm and 23% below 0.5 mm determines a large 

floatability in the air and its dispersion of a large surface 

and at large distances from its obtaining place. The NPM 

1998 norms drafted by the Ministry of Labor and Social 

Protection allow this oxide a concentration of maximum 

5 mg/m3 in the working environment from the hall, but 

also in this perimeter one often reaches values equaling 

125 ï 227 gr/m3.[3] 

The transport caused by rain water is very 

probable, but the presence of this waste in the water and 

the adjacent areas of the plant could not be underlined 

due to the dust quantity generated on these flows. 

 

 
 

 

 

The general sedimentation law of the particles 

is given by the relation: 
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In which: 

R ï aerodynamic resistance; 

A ï designed surface of the particle (cm2); 

w ï relative speed of the particle as compared 

to the air (cm/s); 

d ï air density (g/cm3); 

c ï particle speed (cm/s). 

For particles included in the field 0.1 ï 1 mm 

the c factor is calculated using the relation: 
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K1  for which a constant speed 

for the sedimentation of particles measuring 0.1 cm/h is 

obtained under the conditions of a quiet atmosphere.[4] 

These data indicate the fact that this dust, if 

dispersed into the atmosphere, it can practically travel on 

any distance on air currents.[5] 

The technical solution for the prevention of pollution 

with this dust has as a purpose two points of the 

processing installation: 

1. Eliminating dust evacuation (release) to 

the deversation point from the transporter on the 

pelletizer disk. 

2. The modification of the pelletization 

regime in order to obtain compact pellets with a 

mechanical resistance which is enough so as to not 

generate a dust upon its maneuvering on the transport 

route between the LBR and the crowding factory and 

then on the transport flow from the reception point to the 

storing on the homogenization pile. 

The technical solution taken into account in 

order to avoid dust release from the pelletization 

installation is the creation of a transport and controlled 

wetting route by evacuating the wet dust on the pelletizer 

disk. This flow includes: 
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- the dust dosage station with adjustment for the 

maintaining of a constant debit of 35 ï 50 kg/min dry 

dust; 

- a drum of .,5 m with F 1 m and a speed of 40 

rpm with a dust processing debit of 300 kg dust/h and 

brought to the 18-20% dampness degree; 

- water debit adjustment installation fitted with 

an atomizer and pressure adjuster. 

- transport band to the pelletization installation; 

Installation features: 

- maximum debit of processed dust: 3000 kg/h; 

- consumption of sprayed water 

for wetting: 650 ï 750 l/h; 

- total energy consumption per flow: 16 ï 18 kw/day or 

5,3 ï 6,2 kw/t dust; 

- working time 8 h/day. 

 

3.  The physical-chemical characterization 

of the iron oxide waste. 

 

The tests performed on the material showed a 

pure relative material. The chemical analysis is given in 

table no.1 

The presence of the SiO2 and MnO compounds 

seems to be motivated by the refractory masonry of the 

reactor. 

 

Physical features: 

- density in bulk:  - 0.33 kg/dm3 ï in pouring 

state; 

   - 0,67 kg/dm3 ï 

in pressed state; 

- slope angle:  - 48-52o; 

- emptiness coefficient: 43 ï 45%. 

Table no.1. The chemical composition of the iron oxide produced through the regeneration of the used acid solution 

from LBR. 

 Source 

 

 

Element 

ICEM laboratory ï analyzer with X-ray fluorescence  

Fe2O3 96.87 

SiO2  0.042 

CaO  0.41 

Al 2O3  0.053 

Mn3O4  0.255 

MgO  0.062 

TiO2  0.008 

Na2O  0.163 

K2O  0.016 

P2O5  0.024 

CuO  0.014 

NiO  0.013 

PbO  0.010 

Cr2O3  0.035 

Water soluble substances 0.7 

Acid soluble substances  0.19 

Benzene soluble substances  2.44 

SO3  0.361 

P.C.  1.636 

Dampness  0.46 

 

The density in bulk indicated a material with 

very fine grain with an indicated emptiness coefficient. 

For comparison, an iron ore with a medium granulation 

equaling de 1 mm has a density in bulk of appreciatively 

0.9 ï 1.2 kg/dm3. This discovery is supported by the 

image created by using the SEM technique on the 

particles at a zoom of 1000 and 3000 where a 

conglomerate of very fine particles is discovered. Photo 

no. 1 and 2. 
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  Photo no.1. Iron oxide particles.      Zoom x 1000      Photo no. 2. Conglomerated structure of the iron 

oxide  particles formed of very fine particles of micro and 

nanometrical sizes.Zoom x 3000 

The aggregate grading was performed on a 

light diffraction apparatus in a sedimentation state DLS, 

thus the advanced finesse of the material: 28% below 0.5 

mm and a medium diameter of 0.7 mm ; 0.5 ï 1% is 

located at the limit of the field area of nanometric sizes. 

Fig. no.3 presents the diagram of the aggregate 

grading distribution of the Fe oxide obtained at LBR. 

The main feature of this material resides in the 

formation of some pseudoparticules consisting of the 

conglomeration of some very fine particles and which 

have resulted from the chemical synthesis reaction of 

Fe2O3. This is shown from the aspect of the particles 

visualized in the electronic microscopy, but also from the 

value of the BET total specific surface. 

 

 

Fig. no. 3. The aggregate grading specter of the iron oxide from LBR performed on an laser aggregate grading  

 

Table no. 2 indicates the value of the BET 

index for various dusts material systems in which the 

analyzed Fe2O3 common feature is the high value of this 

parameter as compared to particles systems of the same 

aggregate grading composition, but generated by the 

granulation of some minerals with sedimentary 

morphology. 

Table 2. Comparative values of the BET index for the materials resulted from the chemical synthesis and 

sedimentary 

 

 

 

In the field of 4.8 ï 7.6 m2/g of Fe2O3 obtained through chemical synthesis the analyzed oxide is also 

Material BET specific surface m2/ g. Observations 

Fe2O3 7.81 LBR oxide 

Fe3C ( 10 % Fe ) 2.04 [ 12 ] 

Fe3C ( 6 % Fe ) 2.54 [ 12 ] 

Fe2O3 4.54 - 4.76 Bayer procedure [ 13] 

Active coal 1200  

Hematite 80 % < 100 ɖm 

98.91 % Fe2O3.1.13 % SiO2 

0.3 Pellets [12 ] 

Coal 95 % < 100 ɖm 27.1 [ 12 ] 


