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   Abstract
   Molten aluminum was atomized using a confined atomizer with a single
   well-fixed air nozzle. A pilot plant with semi continuous capacity of
   approximately of 1/2 ton per day has been designed for atomization
   process. It was found that the metal flow is very sensitive to the
   exact geometry and the design of the nozzle and atomizer as well as
   the cooling path and the method of solidification. The resulting
   particle size distribution has been discussed by the use of
   experimental information operated by screen analysis. Moreover
   different types for nozzle construction materials were be used and
   tested during the air atomization process (i.e. alumina, cast iron,
   and graphite). A comparison between the estimated mean particle size
   with other empirical correlated diameter seems to be approached to
   large extent. The present work will describe the proposed atomization
   unit and discuss the specification of the produced powder.
   الخلاصة
   يتضمن البحث طريقة لأنتاج مسحوق معدن الألمنيوم باستخدام مرذذ يحوي نوزل
   منفرد مثبت بشكل أفقي وحجرة لتمرير الغاز داخل المرذذ .الغاز المستخدم هو
   الهواء المضغوط الى 600 كيلوباسكال ومسخن بنواتج فرن الأحتراق تم تصميم
   منظومة ريادية سعة 1/2 طن يوميا لأنتاج مسحوق الألمنيوم والذي تم فحصه
   كيمياويا لتحديد الفعالية وفيزياويا لتحديد المساحة السطحية والحجم
   الحبيبي وكذلك تم فحصه بطريقة التحليل بالمسح الأليكتروني .كذلك تم تحليل
   نماذج لمسحوق الألمنيوم بجهاز الغربلة لتحديد توزيع الحجم الحبيبي مع
   النسب الحجمية ووجد انه بحدود مقبولة مقارنة مع نتائج البحوث المنشورة في
   هذا المجال .يشمل البحث ايضا وصف لمنظومة الترذيذ المقترحة وكذلك المعدات
   والأجهزة الأساسية والثانوية وطريقة جمع المسحوق.
   Introduction
   The aim of this experimental study was to analyze some fundamental
   aspects of the atomization of liquid aluminum stream by special
   designed confined atomizer. Almost all commercial aluminum and
   aluminum alloy powders or granulates that are used in powder
   metallurgy (PM) production, are made by dispersion of the molten phase
   either by atomization, centrifuging or granulation. Neubing [1981]
   explained that the energy required for disintegration of the liquid
   metal stream into individual droplets is provided by mechanical motion
   in centrifuging and granulation, and by exogenic or endogenic kinetic
   energy in atomization. More than 2% of worldwide aluminum and aluminum
   powder production is used in PM industry, because of its excellent
   properties such as low specific gravity, corrosion resistance; good
   thermal and electrical conductivity and excellent deformability at
   good strength have assured it of wide application [Neubing 1981].
   Among the various powder production processes there are several types
   which disintegrate materials directly from the molten states. In such
   processes [Schmitt 1979] particles of size of 50 to 2000 µm but
   usually 200 to 400 µm are obtained. Other ultrafine powder produced by
   high pressure gas atomization or ultrasonic gas atomization such as
   Hartman Shock Wave Tube [Backmark 1986] that generates shock waves
   with ultrasonic frequencies and supersonic gas velocity to produce
   finest powder have a median diameter in the range 10-20 µm was well
   established. The outlined disintegration methods are suitable for a
   certain metals and alloys. Other powder production methods [Schmitt
   1979] such as grinding, thermal decomposion etc, are unsuitable for
   many other metals and alloys such as Ni-Base and Ti-alloys.
   Extensive developments during the last decades led to aluminum powders
   that can satisfy numerous demands of the processing technology. No
   longer had the specific properties of the aluminum powder required for
   the reductant or catalyst in metallurgical or chemical processes is
   much differs from powders required for sintered parts.
   Atomization [Mehrotra 1984] is a process in which a liquid stream
   disintegrated into a large number of droplets of various sizes.
   Basically atomization consists of mechanically disintegrating a stream
   of molten metal into the fine particles by means of a jet of
   compressed gases or liquids. It is an important process which finds
   wide applications such diverse field as spraying for insecticidal use,
   fuel injection in internal combustion engines, liquid spray drying,
   and liquid dispersion in numerous liquid –gas contact operations such
   as distillation, humidification, and spry crystallization.
   The technique of atomizing a metal melt, with fluid was connected with
   the production of metal powders. The basic principle involved in
   atomization of liquid consists in increasing the surface area of the
   liquid stream until it becomes unstable disintegrated. The energy
   required for disintegration can be imparted in several ways depending
   on the mode in which the energy is supplied.
   The atomization process [Mehrotra 1984] can be classified into three
   main categories:
   -Pressure atomization.
   -Mechanical or centrifugal atomization.
   -Fluid atomization.
   The present work will concentrate on the third type of atomization.
   The kinetic energy of a second fluid stream, being ejected from a
   nozzle is used for disintegrating of the liquid. The stream in a free
   fall is impacted by a high pressure jet of second fluid which is
   usually gas or water emerges either tangentially or at angle from
   nozzle. So that molten which in general, have high surface tension can
   be atomized by the fluid atomization technique.
   The disintegration process [Burce See and Johnston 1978] comprises the
   following parameters:
     1. 
       Gas penetration and pressure, as well as characteristics of the
       atomizing gas.
     2. 
       Geometry of the nozzle
     3. 
       Mass transport and melt stream diameter as well as characteristics
       of the molten metal.
     4. 
       Ratio of mass transport of melt and atomizing gas.
   The air atomization process itself and variety of constructions and
   instillation, have been widely represented in literature [burger et
   al.1989 and Sinha 1995]. The liquid usually overheated melt, is
   introduced into the nozzle system either by pressure or free fall or
   suction and dispersed there by various factors, such as temperature
   and degree of dispersion energy of the air, the metal ratio as well as
   the type of the design of the nozzle system and cooling conditions of
   the liquid droplets. Sinha [1995] reviewed the various atomization
   techniques and the other modified known the rotating electrode
   process, and the soluble gas atomization which consists in introducing
   the molten metal-saturated with a soluble gas under pressure into
   vacuum.
   R.KDube et al. [1988] demonstrated the process of aluminum atomization
   using an open type atomizer with multiple discrete nitrogen jets. The
   effect of pressure and temperature on the size of aluminum powder
   produced by nitrogen atomization was investigated. They found
   relations between the mean particle size versus melt temperature and
   nitrogen pressure.
   Rapidly solidified powders [Pandey et al. 1989] of Al-Li-Cu-Mg alloy
   exhibited a dendritic spherical particles during ultrasonically gas
   atomization indicates the presence of equilibrium segregation of
   solute elements in powder particles of diameters down to about 5 μm.
   The microstructures and morphologies of the atomized powders were
   examined by optical and scanning electron microscopy (SEC). Also the
   knowledge of heat transfer coefficient allows the evaluation of the
   solidification time which gives an idea of the expected departure from
   the equilibrium conditions at the solidification interfaces.
   The present gas atomization pilot plant was built-up and constructed
   in the State Company of Metallurgical Industries (SCMI). A large
   number of failure and successful atomization experiments have been
   performed, however the research program aimed to developing the design
   parameters and the style of rapid solidification of powder.
   The production output of atomization plants is limited principally by
   safety considerations as aluminum dust (d≤53μ) tends to explode, and
   its exclusivity is a function of fineness and concentration. Its lower
   explosion limits is 30 g/m3 to 150 g/m3 air [Neubing 1981].
   Experimental Set-Up
   The atomization unit which has been set-up is shown schematically in
   fig.1. It is designed after some experiments and modifications for
   atomizer and nozzle. The proposed process components are as follow:
   Brick Furnace
   The oil fired furnace was made from 10 mm thick carbon steel rolled
   plate and was approximately 1.5 m high and 0.8 m diameter. It is
   magnesia brick lined with open upward cover. A thick cast iron
   crucible (capacity 50 l) was mounted vertically inside the furnace.
   The gas oil automatic burner which connected tangentially inside
   downward the furnace maintained the melt at a superheat temperature of
   750°c to achieve high flowbility of aluminum melt to the horizontally
   mounted atomizer. Type J (TE) thermocouple with temperature controller
   (TIC) was connected electrically with the automatic burner to control
   the desired temperature. Long chimney which was iron constructed and
   lined from the inside with alumina bricks was perpendicularly side
   mounted on upper side of the furnace to release the off gases outside.
   Compressed air was preheated using chimney's heat conservation
   principle by enters the air pipe through the chimney upward and then
   introduced to the atomizer by a quick fit connector.
   
   Figure-1 A schematic diagram of the air atomization unit designed at
   SCMI
   Aluminum Melt
   Aluminum ingots were previously prepared utilize the scrap materials
   such as turnings, rish , chips, etc. Aluminum melt was completely
   purified by several different steps before caste in a certain moulds,
   so the purity of the most used ingots not less than 99%.
   A hydraulic tilting furnace was periodically used for charge the
   melted aluminum to the preheated crucible which was mounted on the oil
   furnace. Tilting furnace capacity of about 100 kg aluminum melt was
   used and the temperature of the melt maintained constant during the
   time of heating.
   Atomizer
   After charging the crucible, the appropriate superheated melt will be
   flow direct the atomizer due to the pressure gradient between the head
   in crucible and the outlet nozzle port. The head of aluminum melt was
   also maintained to be a constant during the whole atomizing process
   using the compensation of the atomized aluminum from the addition of
   the tilting furnace. The used atomizing nozzle is confined type
   annular concentric nozzle with external mixing for aluminum and the
   hot compressed. The atomizer is cast iron fabricated, but the nozzle
   is cast iron, alumina, and graphite made.
   Powder Collection
   Atomized powder produced is frequently cooled and solidified through a
   highly turbulent stream of evacuated atmospheric air right to the
   atomization area and a vessel of large size. Also the highly
   turbulence air would assist to flight and transport the produced
   powder to be handled into the collection system. The powder is
   separated from air in a cyclone separator and collected in the lower
   vessel. Manual butterfly valve is situated below the vessel which in
   turn allows the transport of powder to packing device.
   Results and Discussion
   Several conditions are required for successful atomization process
   comprises a stable metal flow, the design of atomizer and nozzle (i.e.
   geometry allows gas-melt interaction in an efficient way and high air
   velocity).
   The specification of the produced atomized aluminum powder was as
   follow:
   Table (1) Specification of Atomized Al powder*
   Al Content
   wt%
   Activity**
   Specific Surface Area m2/gm
   Pore Volume
   cm3
   Average Pore
   Radius Ao
   74-79
   65%
   1.57
   0.02
   207.2
   * Analysis was carried out by SCMI laboratories
   **Activity estimation depends on H2 gas evolved.
   Analysis of a random sample taken from one of the experiment runs for
   aluminum powder produced by air atomization using cast iron nozzle is
   as follow:
   Table (2) Particle Size Distribution
         Size class (micron)
         Frequency
         %
         Cum.Freq.
         %
         Low
         Average
         High
   2.7 3.2 3.5 0.0 0.0
   3.5 3.7 4.0 0.0 0.0
   4.0 4.2 4.5 0.0 0.0
   4.5 4.8 5.2 0.0 0.0
   5.2 5.6 6.0 0.0 0.0
   6.0 6.4 6.8 0.0 0.0
   6.8 7.3 7.8 0.0 0.0
   7.8 8.4 9.0 0.0 0.0
   9.0 9.6 10.3 0.0 0.0
   10.3 11.0 11.8 0.0 0.0
   11.8 12.6 13.5 0.0 0.1
   13.5 14.4 15.5 0.0 0.1
   15.5 16.6 17.8 0.0 0.1
   17.8 19.0 20.4 0.1 0.2
   20.4 21.8 23.4 0.1 0.3
   23.4 24.9 26.8 0.1 0.5
   26.8 28.6 30.7 0.2 0.7
   30.7 32.7 35.1 0.3 1.0
   35.1 37.5 40.2 0.4 1.4
   40.2 43.0 46.1 0.7 2.1
   46.1 49.1 52.7 0.9 3.0
   52.7 56.3 60.5 1.4 4.4
   60.5 64.8 69.7 2.0 6.4
   69.7 74.6 80.5 3.0 9.4
   80.5 86.5 93.8 4.4 13.8
   93.8 101.2 110.2 6.7 20.5
   110.2 119.3 131.3 10.1 30.6
   131.3 143.3 159.3 15.4 46.1
   159.3 175.4 199.9 22.2 68.3
   199.6 224.5 267.3 25.0 93.3
   267.3 310.1 395.7 6.7 100.0
    The powders produced are basically
   air atomized and therefore are of
   irregular, partially even spongy
   structure. A scanning electron
   micrograph of Aluminum powder
   is shown in Fig.2 which conveys
   an excellent impression of particle morphology behavior.
   Fig.2 Electron Scanning Micrograph of Aluminum powder
   In all cases, a spattered morphology was observed indicating that air
   cooling affect the shape of particle during the turbulent entrance and
   flight path rapid cooling process. From the above experiment run the
   particle size distribution in term of volume% undersize versus
   particle size for aluminum powder is shown in Fig.3.
    The particle size distribution shows
   a log normal distribution between
   volume% undersize and particle
   size, however the distribution has
   a mean diameter of 148.92 µm
   which is similar to many other
   experimental 1qatomization studies.
   Fig.3 Aluminum volume percent undersize vs. particle diameter
   The mean diameter of aluminum distribution agrees to much extent, with
   the most commonly cited correlations in literature [Mehrotra 1981 and
   Nukiyama 1939] and fits the one that proposed by Nukiyama and Tansawa
   which relates sauter mean diameter to various variables for a specific
   design of converging pneumatic atomizer:
    eq.1
   where: sauter mean diameter is defined by the relation :
   d sauter =  eq.2
   where dmin and dmax are minimum and maximum particle diameter
   respectively, and nf is the numerical fraction of particle having
   diameter < x.
   By interferes the design parameter for the atomized aluminum powder
   with the results of Nukiyama and Tansawa [1939] using the physical
   properties of the fluids as could be incorporated by including the
   relevant variables, besides the following nozzle specification:
   A=Throat area 4.39 × 10-5 m2 with air angle is 45o
   d0=Nozzle pore size 3mm
   H= Metal head 300 mm
   P=Air pressure 600 KPa
   T=Melt Temperature 1020 oK
   According to the above parameters, the estimated mean particle
   diameter is about 131.34μm which is not so far differs from the actual
   diameter of 148.92 µm.
   However, much more data are required for particle size distribution
   for this set-up of aluminum powder atomization, but the important
   result is the decreases of medium particle diameter with the increase
   of air mass flow rate, and also with the rising of the ratio of metal
   to gas flow rate. The above results seems to be confidential with the
   estimated medium particle diameter of 90μm if the nozzle pore size of
   2mm is maintained constant during the atomization process using the
   same pressure of air and a resistant material for nozzle.
   The mean particle diameter of the produced atomized powder decreases
   with increasing the velocity of the compressed air stream. For a
   smaller spray angle (air throat area) which leads to more rounded
   particles shapes, while larger one leads to spattered, irregular
   particles shapes. However the irregular particle shape of air-
   atomized aluminum powders is also due to formation of an oxide layer
   during turbulence flow of air cooling stream.
   Sinha [1995] concluded that sphericity is favored by high metal
   surface tension, narrow melting range, high pouring temperature, large
   apex angles, low jet velocity, and the flight path.
   G. Dowson [1990] explained that the cooling rates obtaining are much
   lower during gas atomization compared with the water atomization and
   the droplets have time to assume a more or less spherical shape. The
   longer cooling period necessities the use of larger atomizing champers
   in order to ensure the extended free flight path of the droplets. The
   slower cooling results in much more regular shaped particles, but the
   shape depends also on the surface tension, aerodynamic, viscous and
   inertial forces of the of the metal [Mehrotra 1981].
   In the present work and during the rapid cooling and solidification
   process by air turbulent stream, the particle would give off so much
   heat to the environment since the distance of flight path inside the
   cooling vessel which is about 2m long, so that the solidifying shell
   at the outer surface has sufficient thickness and strength to
   withstand the first impact upon the wall of vessel. The heat transfer
   rates from the molten particle to the wall of vessel is the sole type
   of heat transfer, so that long cooling periods in conjunction with
   long flight path are necessary, otherwise partial solidification and
   particle adhesion will occur. However the required degree of
   solidification depends on the air turbulence velocity and the aluminum
   drop diameter.
    BINDING ENERGY CeV
   Fig.4 Aluminum powder analysis by ESCA method
   Oxide-film formation was actually used to advantage in the Mannesmann
   method [Sinha 1995] in which a stream of high-carbon liquid iron or
   molten cast iron was atomized by passing it through a high pressure
   jet. In aluminum air atomization, a film of oxide is usually formed.
   The spontaneous oxide formation prevents spheroidization of the
   individual droplets by surface tension of the liquid metal. The oxide
   content of air atomized powders is a function of the specific surface
   in addition to the oxide plankton of the specific matrix, and varies
   according to the amount of dispersion and particle structure.
   The formation of a protective layer of Al2O3 which surrounds the
   particle may be considered so effective on the nature of particle. On
   this basis the formation of a layer of Al2O3 on the surface of
   aluminum was tested and indicated by the Electron Scanning Chemical
   Analysis method (ESCA) which occasionally analyzed a high percentage
   of Al2O3 in the tested aluminum powder as well as low percentage of
   carbon as show in fig 4.
   The fact that the melt nozzle pressure is so highly dependent on the
   position and geometry of it within the atomizer design, that makes the
   gas atomization process is so complicated, since the cast iron nozzle
   was eroded after a processing period, so that the other refractory
   nozzle made from soft alumina or a material of graphite were worked
   out for long periods.
   Usually, the over pressure developed in the melt pouring nozzle
   prevents metal flow and cause bubbling of air in the melt, so that the
   situation tip of nozzle was optimized against the atomizer geometry to
   prevent the back pressure in the nozzle. The shape of erosion implies
   that it has occurred by powder particles which get trapped in the
   periphery of gas atomizer.
   Conclusion
   The results presented indicate that the moderate pressure of air
   atomization provides a stepwise production route for bulk quantities
   of rapidly solidified aluminum powder material. Production of powder
   having a median diameter of about 150 μm has been shown to be possible
   using quite atomizing air pressure of about 600 Kpa. The powders
   produced during air atomization are mostly in spattered, irregularly
   shaped. The powder volume collective undersize produced was found to
   obey the log- normal size distribution function. Presentation of the
   atomization unit and experience of powder of production was described
   as well as some systematic investigation of the effect of the
   atomization parameters on the powder characteristics.
   List of Symbols
   A area of nozzle orifice
   d0 nozzle pore diameter
   dm mean particle diameter
   d sauter sauter mean diameter
   dmin minimum droplet diameter
   dmax maximum droplet diameter
   H metal head
   nf as defined by eq.2
   p injection air pressure
   Ql volumetric flow rate of liquid
   Qa volumetric flow rate of air
   σ surface tension of liquid metal
   ρ density of liquid metal
   µ viscosity of liquid metal
   x length parameter
   References
   Backmark, U.; Backstorm, N.; Arenberg L. (1986). "production of metal
   powder by ultrasonic gas atomization" Powder Metallurgy International,
   Vol.18, No.15.
   Burce See, J.; Johnston G.H. (1978). "Interaction between nitrogen and
   liquid lead and tin streams" Powder Technology, Vol.21, p.119-133.
   Burger, M.; Berg, G.V.; Cho, S.H.; Schatz A. (1989). "fragmentation
   process in gas and water atomization plants for process optimization
   purposes" Powd.Met.Inter.Vol.21 No.6.
   Dowson G. (1990). " Powder Metallurgy: the process and its product"
   IOP publishing.
   Dube, R.K.; Koria, S.C.; Subramanian R. (1988) "atomization of
   aluminum by multiple discrete nitrogen jets" Powder Metallurgy
   International, Vol.20, No.6,
   Mehrotra S.P. (1981). "Mathematical modeling of gas atomization
   process for metal powder production" Powder Metallurgy International,
   Vol.13, No.2.
   Neubing H.C. (1981). "production and properties of Aluminum powder for
   powder metallurgy" Powder Metallurgy International, Vol.13, No.7.
   Nukiyama, S., Tanasawa, Y., Trans. (1939). Soc. Mech. Engrs. (Japan),
   6, No.22, 11-7 and (11-15)
   Pandey, A.B. Misra, R.D.; Kumar M. (1989). "production and
   microchemical characterization of ultrasonically gas atomized Al-Li
   alloys powders" Powder. Met. Inter.Vol.21, No.4.
   Ricks, R.A.; Adkins, N.Y.; Clyne T.W. (1986). "production of ultrafine
   aluminum powder by high pressure gas atomization" Powder Metallurgy
   Vol.29, No.1.
   Schmitt H. (1979). "mathematical-physical consideration regarding the
   production of metal powders for powder metallurgy" Powder Metallurgy
   International, Vol.11,No.1
   Sinha A.K. (1995). "Powder Metallurgy" Dhanpat Rai & Sons Ed., India.
   1263


               


			  
			  
            

          

		  
		 
		  
		  
		  

		    
		  
			  	[NEURE158] IMPORTING VALUES TO MCAT DIMENSIONS AND IRT PARAMETERS
	PUJADA DE SANT MARTÍ 5 17004 GIRONA TEL 972
	CORPORACIÓN UNIFICADA NACIONAL DE EDUCACIÓN SUPERIOR “CUN” DEPARTAMENTO DE
	B ESTILLING AV DELER OG NYTT TILBEHØR TIL EKSISTERENDE
	Ðïà¡±áþÿ ¬¯þÿÿÿª«¥ágà Ø¿öbjbjvv Nx9brrë Ývÿÿÿÿÿÿ·rrx9ax9ax9aÿÿÿÿ®®®8ælr T®òx9a¦ ¦ ¦ ¦
	LÄRARUTBILDNING FÖR INKLUDERANDE UNDERVISNING  KOMPETENSPROFIL FÖR LÄRARE 
	“INSTRUCCIÓN DIRECTA DE LA COMPRENSIÓN Y FLUIDEZ LECTORAS” ERNESTO
	SYGN ZPPN152019 SPECYFIKACJA ISTOTNYCH WARUNKÓW ZAMÓWIENIA ZAMAWIAJĄCY REGIONALNE CENTRUM
	ACLARACIÓN SOBRE LAS VALORACIONES A FIN DE EXPLICAR ASPECTOS
	EXPOSICION CIVIL EN LA LOCALIDAD DE  PARTIDO DE
	IRODALOM ÉRETTSÉGI TÉMAKÖRÖK A 12 B ÉS 12 E
	RECOMENDACIONES GENERALES PARA PEREGRINOS DE LA JORNADA MUNDIAL DE
	LICENCIATURA EN EDUCACIÓN FÍSICA DEPORTE Y RECREACIÓN RÉGIMEN DE
	OAKFIELD PRIMARY SCHOOL OPPORTUNITY TO ACHIEVE YSGOL GYNRADD A
	MODELO DE CV EUROPEO RESUMIDO (PUEDE CONSULTAR EL CV
	VĚDECKÝ PROJEKT MZV ČR REG Č RM 022004 „POVÁLEČNÝ
	KATEDRA PRAWA HNADLOWEGO WYDZIAŁ PRAWA I ADMINISTRACJI UMK W
	ARKANSAS DHS DIVISION OF MEDICAL SERVICES FINANCIAL ACTIVITIES UNIT
	HISTORIA DE LA GEOMETRÍA PERIODO PERSONAJES CONTRIBUCIÓN DEL 2000
	MERCOSURGMCRES Nº 5398 REGLAMENTO TÉCNICO “ASIGNACIÓN DE ADITIVOS Y
	FORMULARIO DE SOLICITUD PACIENTES EXPERTOS – INVESTIGADORES SUMMER SCHOOL
	Ahrc2535 Naciones Unidas Ahrc2535 Asamblea General Distr General 16
	ModeloContratoTAED
	ETHIOPIA SELECTED TO IMPLEMENT CAPACITY BUILDING PROJECT ON COMPETITION
	FITXA PER AL PROGRAMA DE LA MOSTRA DE TEATRE
	NAME  GROUP  DATE  44 MATERIAL FOR
	CASO PRÁCTICO DE “RELIGIONES Y MEDIACIÓN EN ZONAS URBANAS”
	DARBA LAPA LATVIEŠU VALODĀ UN LITERATŪRĀ JAUNVĀRDI UN STILA
	SERMON ON LUKE 92836 FOR TRANSFIGURATION SUNDAY FEBRUARY 10TH
	EN EL AÑO 1991 ME INCORPORE AL LABORATORIO DE



			  

		  
			  	MISE EN PLACE DE LA REFORME DE L’ENSEIGNEMENT DES
	DILLENBOURG P BAKER M BLAYE A & OMALLEY C(1996)
	WYMAGANIA EDUKACYJNE Z MATEMATYKI OPRACOWANE NA PODSTAWIE PLANU WYNIKOWEGO
	TELEKALAKÍTÁSI KÉRELEM ELBÍRÁLÁSA A TELEKALAKÍTÁSI ELJÁRÁS SORÁN KIALAKÍTOTT TELEKNEK
	C HARTER SCHOOLS’ ACCESS TO TITLE I AND IDEA
	4 PL180300 LOCAL PLANNING APPEAL TRIBUNAL TRIBUNAL D’APPEL DE
	PERSONALIZED BRICK ORDER FORM MEMORIAL BRICKS FOR POTTSTOWN ROTARY
	ZDANIE BOGATE W INFORMACJE – KARTA PRACY 1 NAZWIJ
	KURS INSTRUKTORÓW PIŁKI RĘCZNEJ GDAŃSK CZĘŚĆ SPECJALISTYCZNA TERMIN 12
	AYUNTAMIENTO DE TRES CANTOS CONCEJALÍA DE MUJER FAMILIA Y
	REQUIREMENTS FOR MENTORING CIRCUMSTANCES IN WHICH THE APPOINTMENT OF
	1 OPIŠITE PLANETARNI MODEL ATOMA 2 LUIGI GALVANI JE
	FYLKESMANNEN I OSLO OG AKERSHUS VEDTAK  KLAGE FRA
	VINARSKA ULICA 14 2000 MARIBOR TEL (02) 228 49
	07BP 1244 COTONOU TEL 95953859 97165869 FELIXEBOCARAMAILCOM MARIÉ ET
	GRIZZLY GAZETTE STAFF SCAVENGER HUNT AND FACT FIND DIRECTIONS
	THE FORUM (NORTHALLERTON) LTD APPOINTMENT OF ASSISTANT FORUM MANAGER
	BSPE LNJ LEKTORSTVÍ CIZÍHO JAZYKA  NĚMECKÝ JAZYK 
	PARAGRAPH RELATIONSHIPS AND PARAGRAPH COMPONENTS FOR SPEECH DRAFT OR
	WARSZAWA DN 12 PAŹDZIERNIKA 2021 R KOMISJA DOSKONALENIA ZAWODOWEGO



			  
        

		 
      

	  
    

          

    
    
      
     
      
      
      
      
        
          
            
              
                Todos los derechos reservados @ 2021 - FusionPDF

              
              
                
                 
                
                
                
                
                
                
              

            

          

        

      

      

    
      

    
    
      
    

    
          
    
    
    
    
    
    
    
    
    
    



  