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METHOD AND APPARATUS FOR MELTING 
ALUMINUM POWDER 

TECHNICAL FIELD 

[0001] The present invention relates to a method and an 
apparatus for melting an aluminum powder. In the present 
invention, a term “aluminum” refers to not only pure alumi 
num but also a variety of aluminum alloys. 

BACKGROUND ART 

[0002] Conventionally, an atomized aluminum poWder is 
used as a material for a pigment, a paste for forming an 
electrode, and the like. Since a variation in particle diameters 
of the atomiZed aluminum poWder is large, the atomiZed 
poWder cannot be used as the above-mentioned materials as it 
is. Therefore, the atomiZed aluminum poWder is sieved and 
thereafter, is used as the above-mentioned material. Accord 
ingly, there arises a problem in that the aluminum poWder 
Which has been sieved out and dropped (in other Words, 
Whose particle siZes are greater than or equal to a predeter 
mined particle siZe and/or less than or equal to a predeter 
mined particle siZe) is Wasted. Therefore, in order to reuse the 
aluminum poWder Which has been sieved out and dropped, 
various attempts such as an attempt of melting the atomiZed 
aluminum poWder have been made. HoWever, the attempt of 
the melting the atomiZed aluminum poWder With a good yield 
and reusing the atomiZed aluminum poWder cannot be carried 
out. 

[0003] Japanese Patent No. 3274931 (hereinafter, referred 
to as Patent Literature 1) discloses an aluminum-cuttings 
melting fumace With Which aluminum cuttings are melted by 
heat of a burner and a ?xed quantity thereof is retained, and a 
?ux treatment is involved therein. In general, the aluminum 
cuttings are a kind of an aluminum poWder Which is obtained 
upon subjecting an aluminum molded piece to a lathe process 
or a cutting process and Whose each particle is ?ake-shaped or 
irregular-shaped. An average particle diameter thereof is 
comparatively large and a speci?c surface area is compara 
tively small. 

CITATION LIST 

Patent Literature 

[0004] Patent Literature 1: Japanese Patent No. 3274931 

SUMMARY OF THE INVENTION 

Technical Problem 

[0005] As compared With the aluminum cuttings processed 
in Patent Literature 1, an average particle diameter of an 
atomiZed aluminum poWder Widely distributed in the indus 
trial community in general is small and a speci?c surface area 
thereof is considerably large. Even When it is attempted that 
such an atomiZed aluminum poWder is melted by means of the 
melting furnace disclosed in Patent Literature 1, the atomiZed 
aluminum poWder is hardly melted, thereby producing rem 
nants due to the insuf?cient melting or dross (slag) due to 
oxidation. As the causes for this, it is mainly considered that 
the atomiZed aluminum poWder ?oats on the molten alumi 
num; strong oxide ?lm thereof is not easily broken or melted; 
and particles of the atomiZed aluminum poWder are fused 
With one another and remain insu?iciently melted to be 
masses. 

Jan. 31,2013 

[0006] Therefore, objects of the present invention are to 
solve the above-described problems and to provide a method 
and an apparatus for melting the aluminum poWder, Which 
alloW the aluminum poWder to be melted With a high yield and 
enable the melted aluminum to be reused for a variety of 
applications. 

Solution to Problem 

[0007] In order to solve the problems of the conventional 
technology, the present inventors have repeated eager 
researches. As a result, the present inventors found that the 
above-mentioned objects can be achieved by previously mix 
ing an aluminum poWder and a ?uoride-based ?ux and there 
after, melting the mixture in molten aluminum. Based on 
these ?ndings by the inventors, the present invention Was 
produced. 
[0008] A method for melting the aluminum poWder accord 
ing to the present invention includes the steps of: preparing a 
mixture including an aluminum poWder and a ?uoride-based 
?ux by previously mixing the aluminum poWder and the 
?uoride-based ?ux; and melting the mixture in molten alu 
minum. 

[0009] In the method for melting the aluminum poWder 
according to the present invention, it is preferable that at the 
melting step, While the molten aluminum is being agitated, 
the mixture is melted in the molten aluminum. 

[0010] In addition, in the method for melting the aluminum 
poWder according to the present invention, it is preferable that 
the ?uoride-based ?ux includes: 25% by mass or more and 
55% by mass or less of ?uorine; 5% by mass or more and 20% 
by mass or less of aluminum; and 10% by mass or more and 
50% by mass or less ofpotassium. 

[0011] Furthermore, in the method for melting an alumi 
num poWder according to the present invention, it is prefer 
able that the ?uoride-based ?ux includes KAlF4 as a main 
component and a mass ratio of the aluminum With respect to 
the potassium in the ?uoride-based ?ux is 0.35 or more and 
0.70 or less. 

[0012] In the method for melting the aluminum poWder 
according to the present invention, it is preferable that the 
mixture includes 2% by mass or more and 15% by mass or 
less of the ?uoride-based ?ux With respect to the Whole mix 
ture. 

[0013] It is preferable that the method for melting the alu 
minum poWder according to the present invention further 
includes a step of forming the mixture so as to be small 
masses. 

[0014] It is preferable that the method for melting the alu 
minum poWder according to the present invention further 
includes a step of supplying a cover gas to prevent oxidation 
of the molten aluminum. 

[0015] In the method for melting an aluminum poWder 
according to the present invention, it is preferable that an 
average particle diameter of the aluminum poWder is one pm 
or more and 200 pm or less, and a content of contained oxygen 
is 0.05% by mass or more and 2.0% by mass or less. 

[0016] An apparatus for melting the aluminum poWder 
according to the present invention includes: means for pre 
paring a mixture including an aluminum poWder and a ?uo 
ride-based ?ux by previously mixing the aluminum poWder 
and the ?uoride-based ?ux; and means for dissolving the 
mixture in the molten aluminum. 
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[0017] It is preferable that the apparatus for melting the 
aluminum powder according to the present invention further 
includes means for agitating the molten aluminum. 
[0018] In addition, it is preferable that the apparatus for 
melting the aluminum poWder according to the present inven 
tion further includes means for forming the mixture so as to be 
small masses. 

[0019] Furthermore, it is preferable that the apparatus for 
melting the aluminum poWder according to the present inven 
tion further includes means for supplying a cover gas to 
prevent oxidation of the molten aluminum. 

Advantageous Effects of the Invention 

[0020] According to the present invention, since an alumi 
num poWder can be melted With a high yield, the melted 
aluminum can be reused for a variety of applications. Accord 
ingly, the present invention can contribute to resource saving. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 is a diagram illustrating a schematic con?gu 
ration of an apparatus for melting an aluminum poWder as one 
embodiment according to the present invention. 

DESCRIPTION OF EMBODIMENTS 

[0022] A method for melting an aluminum poWder accord 
ing to the present invention includes the steps of: preparing a 
mixture including an aluminum poWder and a ?uoride-based 
?ux by previously mixing the aluminum poWder and the 
?uoride-based ?ux; and melting this mixture in molten alu 
minum. 
[0023] Although the aluminum poWder used in the present 
invention may be the heretofore knoWn aluminum poWder, in 
particular, an atomiZed aluminum poWder manufactured by 
using an atomiZing apparatus (molten metal atomiZer) is pref 
erable. It is preferable that an average particle diameter of the 
aluminum poWder (a value measured by using a laser diffrac 
tion type particle siZe distribution meter) is one through 200 
um; it is further preferable that the average particle diameter 
thereof is 5 through 100 um; and it is more further preferable 
that the average particle diameter thereof is 10 through 75 pm. 
If the average particle diameter of the aluminum poWder is 
less than one um, there arise problems, for example, in that 
poWder dust is caused during handling of the aluminum poW 
der, it takes time to evenly mix the aluminum poWder With the 
?uoride-based ?ux, and aluminum is likely to burn. If the 
average particle diameter of the aluminum poWder exceeds 
200 um, although no particular inconvenience is caused, 
When cost is taken into account, no particular merit is brought 
about. Although a speci?c surface area of the aluminum poW 
der (a value measured by employing a BET one-point 
method) is not particularly limited, it is preferable that the 
speci?c surface area thereof is 0.1 through 5.0 m2/ g. It is 
preferable that a content of contained oxygen of the alumi 
num poWder (a value measured by employing an inert gas 
fusion/ infrared absorption method) is 0.05% through 2.0% by 
mass. 

[0024] Most of the oxygen contained in the aluminum poW 
der is present in a surface and forms ?rm oxide coating ?lm. 
Therefore, When the mixture including the aluminum poWder 
and the ?uoride-based ?ux, prepared by previously mixing 
the aluminum poWder and the ?uoride-based ?ux, is charged 
into the molten aluminum, the aluminum poWder With the 
?uoride-based ?ux contacting or neighboring the surface of 
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the aluminum poWder comes to be charged into the molten 
aluminum. This causes the oxide coating ?lm to be broken or 
causes the oxygen to be removed from the surface of the 
aluminum poWder, thereby melting a metallic aluminum 
component in the aluminum poWder into the molten alumi 
num With a good yield. The removed oxygen reacts With the 
?ux and is isolated and removed as slag. 

[0025] It is preferable that the ?uoride-based ?ux used in 
the present invention includes compounds consisting of ?uo 
rine, aluminum, and potassium, such as KAlF4 and K3AlF6, 
and mass fractions of the ?uorine, the aluminum, and the 
potassium in the ?uoride-based ?ux are 25% through 55%, 
5% through 20%, and 10% through 50%, respectively. When 
the ?uoride-based ?ux is constituted of only the ?uorine, the 
aluminum, and the potassium, the total of the respective mass 
fractions is 100% and does not exceed 100%. HoWever, When 
the total of the mass fractions of the ?uorine, the aluminum, 
and the potassium is less than 100%, other elements, for 
example, hydrogen, oxygen, silicon, titanium, cesium, and 
the like are present in the ?uoride-based ?ux. 

[0026] Further preferably, a main component of the ?uo 
ride-based ?ux used in the present invention is KAlF4 (Whose 
content in the ?uoride-based ?ux is 50% by mass or more). 
By adjusting a mass ratio of the aluminum to the potassium in 
the ?uoride-based ?ux so as to be 0.35 through 0.70, a melting 
point of the ?uoride-based ?ux can be made 10000 C. or less, 
thereby enabling preferable embodiment. For example, a 
?uoride-based ?ux having mixed composition of KAlF4: 
K3AlF6:K2AlF5.H2O:70:15:7 (mass ratio) or KAlF4: 
K3AlF6:60:35 (mass ratio) is commercially available, and 
such a ?uoride-based ?ux having the above-mentioned mixed 
composition can be preferably used. Mass fractions of ?uo 
rine, aluminum, and potassium in the former ?uoride-based 
?ux are 45%, 14%, and 29%, respectively, and a mass ratio of 
the aluminum to the potassium is 0.49. Mass fractions of 
?uorine, aluminum, and potas sium in the latter ?uoride-based 
?ux are 46%, 14%, and 35%, respectively, and a mass ratio of 
the aluminum to the potassium is 0.40. Each of the former and 
the latter is a ?uoride-based ?ux having mixed composition 
Within a range Which alloWs the present invention to be pref 
erably embodied. The ?uoride-based ?ux may include small 
contents of TiO2, AlF3, SiO2, and the like (it is preferable that 
each of the contents in the ?ux is 5% by mass or less). In 
addition, the ?uoride-based ?ux is required only to be a 
poWder, and its particles may be irregular-shaped for 
instance, and can be melted after the mixing With the alumi 
num poWder. 

[0027] The aluminum poWder and the ?uoride-based ?ux 
can be mixed by means of the heretofore knoWn mixer and by 
employing the heretofore knoWn mixing method. For 
example, the mixing can be conducted by using a mixer such 
as a rotating mixer, a rocking mixer, a tumbler mixer, a 
V-blender, a drum blender, a ribbon mixer, a vibrating mill, a 
ball mill, and satellite mill. Although the mixing may be 
conducted through either dry blending or Wet blending, the 
dry blending is preferable since in the case of the Wet blend 
ing, a drying step is required. Although an atmosphere in 
Which the mixing is conducted may be an air atmosphere, in 
vieW of safety, an atmosphere such as an atmosphere of an 
argon gas, an atmosphere of a nitrogen gas, an atmosphere of 
carbon dioxide, a vacuum atmosphere, and an atmosphere of 
a reduced-oxygen gas (for example, a reduced-oxygen gas 
obtained by reducing a concentration of oxygen of air to 10% 
by volume or less or preferably, to 8% by volume or less) is 
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preferable. Although a mixing time may be appropriately 
adjusted, the mixing time may be approximately one through 
180 minutes. 

[0028] As to mixture fractions of the aluminum poWder and 
the ?uoride-based ?ux, it is preferable that a content of the 
?uoride-based ?ux With respect to the Whole mixture is 2 
through 15% by mass and it is further preferable that the 
content thereof is 3 through 12% by mass. If the content of the 
?uoride-based ?ux is less than 2% by mass, insuf?ciency for 
the removal of the oxygen being present in the aluminum 
poWder is likely to be caused. If the content of the ?uoride 
based ?ux exceeds 15% by mass, not only cost is increased 
but also a larger quantity of slag than necessary is likely to be 
generated. 
[0029] In a case Where an average particle diameter of the 
aluminum poWder is 10 pm or less, it is preferable that the 
mixture of the aluminum poWder and the ?uoride-based ?ux 
is formed so as to be small masses. By forming the mixture so 
as to be small masses, poWder dust of the aluminum poWder 
is prevented from being generated, and the aluminum poWder 
does not ?oat on the molten aluminum and can be easily 
charged into the molten aluminum. As a method and an appa 
ratus for forming the mixture so as to be small masses, the 
heretofore knoWn method and apparatus may be adopted, and 
for example, a roller compactor (manufactured by Kurimoto, 
Ltd.), a briquetting machine (manufactured by SINTOKO 
GIO, LTD.), and other various cold forming apparatuses, a 
granulating machine, and the like may be used. Although a 
siZe of each of the small masses is not particularly limited, it 
is preferable that as the siZe thereof, a total of dimensions of 
a length, a Width, and a height (length+Width+height) is 
approximately 3 through 300 mm. 
[0030] It is preferable that When the mixture of the alumi 
num poWder and the ?uoride-based ?ux is charged into the 
molten aluminum, the molten aluminum is in an agitated state 
rather than in a static state. The molten aluminum is agitated, 
thereby alloWing the above-mentioned mixture to be dis 
persed in the molten aluminum Without ?oating on the molten 
aluminum and ef?ciently melting the aluminum poWder. As a 
method and an apparatus for agitating the molten aluminum, 
the heretofore knoWn method and apparatus such as a propel 
ler shaft method, a gas bubbling method, an electromagnetic 
induction agitating method, a molten metal pump method can 
be adopted. For example, in order to conduct agitation in 
Which the propeller shaft method and the electromagnetic 
induction agitating method are combined, tWo or more kinds 
of the agitating methods and agitating apparatuses can be 
used in combination. 

[0031] It is preferable that in order to avoid entangling of air 
in the molten metal upon the agitating, a gas such as an argon 
gas, a nitrogen gas, carbon dioxide, and a reduced-oxygen gas 
is caused to ?oW on the molten metal. It is preferable that 
upon causing the gas to ?oW, the gas is caused to ?oW at a ?oW 
rate of approximately 5 through 500 L/minute. It is also 
possible to make the melting apparatus (fumace) enclosed 
type. In this case, an inside of the apparatus may be in an 
atmosphere of the argon gas, the nitrogen gas, the carbon 
dioxide, the reduced-oxygen gas, or the vacuum. In either 
case of the ?oW-type apparatus or the enclosed type appara 
tus, it is preferable that an oxygen concentration above the 
molten aluminum is 10% by volume or less and preferably, 
8% by volume or less. By controlling the oxygen concentra 
tion so as to be 10% by volume or less, an explosion of the 
poWder dust and an inadvertent event of a ?re can be sup 
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pressed. As described above, a cover gas for preventing oxi 
dation of the molten aluminum is supplied, thereby alloWing 
the explosion and combustion of the poWder dust of the alu 
minum poWder to be prevented from occurring. 
[0032] As a means for charging the mixture of the alumi 
num poWder and the ?uoride-based ?ux into the molten alu 
minum, although When a quantity of the mixture is small, 
manpoWer may be employed, ordinarily, the heretofore 
knoWn feeder such as an electromagnetic feeder, a screW 
feeder, a poWder conveyance pump, a vibrating feeder, a 
rotary valve, and an ultrasonic feeder can also be utiliZed. Of 
course, the supply of the mixture by means of the feeder can 
also be electronically controlled, and in accordance With a use 
of the molten aluminum (a decrease in the molten metal), the 
mixture can also be appropriately supplied. 
[0033] Although a temperature of the molten aluminum is 
not particularly limited if the aluminum is in a melted state, 
ordinarily, the temperature of approximately 660° C. through 
10000 C. (though depending on alloy components) is prefer 
able and the temperature at Which the above-mentioned ?uo 
ride-based ?ux is melted is set. As a method for heating the 
molten aluminum, the heretofore knoWn method such as an 
electromagnetic induction heating method (a loW-frequency 
induction heating method and a high-frequency induction 
heating method), a burner heating method, a radiation heating 
method, and an electrical resistance heating method can be 
adopted. As a material of the melting apparatus (furnace 
material), the heretofore knoWn material can be adopted, and 
description of this material is omitted since the material is not 
important in the present invention. 
[0034] Next, With reference to FIG. 1, one embodiment of 
an apparatus 1 for melting the aluminum poWder, according 
to the present invention, Will be described. As a means for 
mixing an aluminum poWder A and a ?uoride-based ?ux F 
and thereby preparing a mixture including the aluminum 
poWder A and the ?uoride-based ?ux F, in the present 
embodiment, a V-blender 11 is adopted as shoWn in FIG. 1. 
The mixture M is prepared and thereafter, the mixture M is 
temporarily retained in a hopper 12, and a predetermined 
quantity of the mixture M is charged into molten aluminum L 
Which has been previously heated and melted in a heating 
furnace 14 by a vibrating feeder 13. The vicinity of a surface 
of the molten aluminum L is in a state agitated by a propeller 
shaft 16 as an agitator and concurrently, an argon gas or the 
like is supplied to the surface of the molten aluminum by a 
cover gas supply pipe 15. Though not shoWn in FIG. 1, an 
originating end of the cover gas supply pipe 15 is connected 
to a gas cylinder or a gas generator, and the like. The mixture 
M charged into the molten aluminum L is agitated by the 
propeller shaft 16, Whereby the mixture is dispersed in the 
molten aluminum L Without ?oating on the molten aluminum 
L; due to action of the ?uoride-based ?ux F, oxide coating 
?lm of the aluminum poWder A is broken or oxygen is 
removed from the aluminum poWder A, and a metallic alu 
minum component in the aluminum poWderA is going to be 
melted in the molten aluminum L. The obtained molten alu 
minum (the molten aluminum having the aluminum poWder 
melted therein) is used to be cast to ingots or used for manu 
facturing an atomiZed aluminum poWder by using an atom 
iZing apparatus again, thereby alloWing the obtained molten 
aluminum to be provided for a variety of the heretofore 
knoWn manufacturing industries using aluminum. 
[0035] By using the method and the apparatus for melting 
the aluminum, according to the present invention as described 
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above, it is made possible to melt the aluminum powder With 
a good yield. Since the melted aluminum can be reused for a 
variety of applications, the present invention contributes to 
resource saving. In addition, the present invention enables the 
melting of ?ne aluminum poWder (Whose average particle 
diameter is 200 pm or less), Which has been conventionally 
impossible. Furthermore, since the present invention is con 
stituted of the comparatively simple steps and apparatus, the 
aluminum poWder can be recycled at a loW cost. In the present 
invention, since the ?uoride-based ?ux is mainly used, a 
harmful chlorine gas is hardly generated. In addition, the 
cover gas is used in the present invention, thereby alloWing 
the explosion and combustion of the poWder dust of the alu 
minum poWder to be prevented. 

EXAMPLES 

[0036] Hereinafter, by using examples, instances of the 
veri?cation of effects of the present invention Will be 
described. HoWever, each of the examples is merely one 
example of the present invention, and the technical scope of 
the present invention is not limited by the examples. 

Example 1 

[0037] One hundred kg of an atomiZed aluminum poWder 
(having a metal aluminum purity of 99.7% by mass (a purity 
in a case Where a metal content With an oxygen content 

excluded is 100%), an average particle diameter of 30 pm, a 
content of contained oxygen of 0.37% by mass, and a speci?c 
surface area of 0.41 m2/ g) and seven kg of a ?uoride-based 

?ux (KAlF4zK3AlF6z K2AlF5.H2O:70:15:7 (mass ratio)) 
Were mixed by means of a drum blender for 30 minutes. The 
obtained mixture Was charged little by little into 350 kg of 
molten aluminum (seed molten aluminum) (having a molten 
aluminum temperature of 850° C.) having a purity of 99.7% 
by mass, Which had been previously heated and melted by 
means of a low-frequency induction heating furnace (500 
kW) having a capacity of 500 kg. Upon the charging, an argon 
gas Was sprayed to the vicinity of a surface of the molten 
aluminum at a How rate of 70 L/minute. The molten alumi 
num Was Wholly kept in an agitated state by means of a 
propeller shaft-type agitating machine (Whose number of 
revolutions is 30 rpm). 

Example 2 

[0038] One hundred kg of an atomiZed aluminum poWder 
(having a metal aluminum purity of 99.7% by mass (a purity 
in a case Where a metal content With an oxygen content 

excluded is 100%), an average particle diameter of 10 pm, a 
content of contained oxygen of 0.43% by mass, and a speci?c 
surface area of 0.65 m2/ g) and 10 kg of a ?uoride-based ?ux 
(KAlF4:K3AlF6:K2AlF5.H2O:70: 15:7 (mass ratio)) Were 
mixed by means of a drum blender for 30 minutes. Thereafter, 
the obtained mixture Was subjected to cold compression 
molding by means of a briquetting machine (manufactured by 
SINTOKOGIO, LTD.) so as to be small masses, each of 
Which has a siZe of approximately 20 mm><20 mm><40 mm. 
The obtained compressed-compacts Were charged little by 
little into 350 kg of molten aluminum (seed molten alumi 
num) (having a molten aluminum temperature of 850° C.) 
having a purity of 99.7% by mass, Which had been previously 
heated and melted by means of a gas burner furnace having a 
capacity of 500 kg. Upon the charging, a nitrogen gas Was 
sprayed to the vicinity of a surface of the molten aluminum at 
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a How rate of 50 L/minute. The molten aluminum Was Wholly 
kept in an agitated state by means of a propeller shaft-type 
agitating machine (Whose number of revolutions is 30 rpm). 

Comparison Example 1 

[0039] One hundred kg of an atomiZed aluminum poWder 
(having a metal aluminum purity of 99.7% by mass (a purity 
in a case Where a metal content With an oxygen content 

excluded is 100%), an average particle diameter of 30 pm, a 
content of contained oxygen of 0.37% by mass, and a speci?c 
surface area of 0.41 m2/ g) Was charged little by little into 350 
kg of molten aluminum (seed molten aluminum) having a 
purity of 99.7% by mass, Which had been previously heated 
and melted by means of a low-frequency induction heating 
furnace (500 kW) having a capacity of 500 kg. Upon the 
charging of the atomiZed aluminum poWder, a nitrogen gas 
Was sprayed to the vicinity of a surface of the molten alumi 
num at a How rate of 50 L/minute. The molten aluminum Was 
Wholly in an agitated state due to action of electromagnetic 
induction. 

Comparison Example 2 

[0040] An atomiZed aluminum poWder (having a metal alu 
minum purity of 99.7% by mass (a purity in a case Where a 
metal content With an oxygen content excluded is 100%), an 
average particle diameter of 10 pm, a content of contained 
oxygen of 0.43% by mass, and a speci?c surface area of 0.65 
m2/ g) Was subjected to cold compression molding by means 
of a briquetting machine (manufactured by SINTOKOGIO, 
LTD.) so as to be small masses, each ofWhich has a siZe of 
approximately 20 mm><20 mm><40 mm. Ten kg of the 
obtained compressed-compacts Were charged little by little 
into ten kg of molten aluminum (seed molten aluminum) 
having a purity of 99.7% by mass, Which had been previously 
heated and melted by means of a high-frequency induction 
heating furnace having a capacity of 50 kg. Upon the charging 
of the obtained compressed-compacts of the atomiZed alumi 
num poWder, an argon gas Was sprayed to the vicinity of a 
surface of the molten aluminum at a How rate of 30 L/minute. 
The molten aluminum Was Wholly in an agitated state due to 
action of electromagnetic induction. 

Comparison Example 3 

[0041] One hundred kg of an atomiZed aluminum poWder 
(having a metal aluminum purity of 99.7% by mass (a purity 
in a case Where a metal content With an oxygen content 

excluded is 100%), an average particle diameter of 30 pm, a 
content of contained oxygen of 0.37% by mass, and a speci?c 
surface area of 0.41 m2/ g) Was charged little by little into 350 
kg of molten aluminum (seed molten aluminum) (having a 
molten aluminum temperature of 850° C.) having a purity of 
99.7% by mass, Which had been previously heated and melted 
by means of an electromagnetic induction heating furnace 
(500 kW) and subsequently, the molten aluminum Was sub 
jected to a ?ux treatment by using one kg of a chloride based 
?ux (Whose main component is KCl). Upon the charging of 
the atomiZed aluminum poWder, a nitrogen gas Was sprayed 
to the vicinity of a surface of the molten aluminum at a How 
rate of 90 L/ minute. The molten aluminum Was Wholly kept in 
an agitated state by means of a propeller shaft-type agitating 
machine (30 rpm). 
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[0042] With respect to each of the examples and compari 
son examples, a yield (yield rate) Was calculated by using the 
following Equation 1 . The result of the calculation is shoWn in 
Table 1. 

[0043] In Equation 1, WF represents a Weight (kg) of the 
Whole molten aluminum obtained after the aluminum poWder 
had been melted (however, not including the isolated and 
removed slag), WM represents a Weight (kg) of the molten 
aluminum (seed molten aluminum) Which had been previ 
ously heated and melted before the aluminum poWder Was 
melted, and WA represents a Weight (kg) of the atomiZed 
aluminum poWder. 

Equation 1 

TABLE 1 

Yield (%) Remarks 

Example 1 94.2 Favorable molten aluminum, Which Was 
similar to seed molten aluminum, having 
little foreign matter Was obtained. 

Example 2 93 Favorable molten aluminum, Which Was 
similar to seed molten aluminum, having 
little foreign matter Was obtained. 

Comparison 35 An aluminum poWder Was burnt, thereby 
Example 1 forming oxides, and the formed oxides 

Were present in a coagulated manner on 

a surface of molten aluminum. 
Comparison 81 A large amount of sherbet-like dross (an 
Example 2 unmelted aluminum poWer + oxides) 

Was present in molten aluminum and it 
Was impossible to isolate the dross. 

Comparison 84 A large amount of sherbet-like dross (an 
Example 3 unmelted aluminum poWer + oxides) 

Was present in molten aluminum. 

[0044] It is seen from Table 1 that in each of the examples 
1 through 2, it Was made possible to melt the aluminum 
poWder With a good yield, as compared With the comparison 
examples 1 through 3. In addition, it is seen therefrom that it 
Was made possible to melt the ?ne aluminum poWder (Whose 
average particle diameter is 200 pm or less), Which had con 
ventionally been impossible. 
[0045] The described embodiments and examples are to be 
considered in all respects only as illustrative and not restric 
tive. It is intended that the scope of the invention is, therefore, 
indicated by the appended claims rather than the foregoing 
description of the embodiments and examples and that all 
modi?cations and variations coming Within the meaning and 
equivalency range of the appended claims are embraced 
Within their scope. 

INDUSTRIAL APPLICABILITY 

[0046] Since by using a method and an apparatus for melt 
ing aluminum according to the present invention, an alumi 
num poWder can be melted With a high yield, the molten 
aluminum can be reused for a variety of applications. Accord 
ingly, the present invention can contribute to resource saving. 

REFERENCE SIGNS LIST 

[0047] 1: aluminum poWder melting apparatus, 11: 
V-blender, 12: hopper, 13: vibrating feeder, 14: heating fur 
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nace, 15: cover gas supply pipe, 16: propeller shaft, A: alu 
minum poWder, F: ?uoride-based ?ux, M: mixture, L: molten 
aluminum. 

1. A method for melting an aluminum poWder, comprising 
the steps of: 

preparing a mixture (M) including an aluminum poWder 
(A) and a ?uoride-based ?ux (F) by previously mixing 
the aluminum poWder (A) and the ?uoride-based ?ux 
(F); and 

melting the mixture (M) in molten aluminum (L). 
2. The method for melting an aluminum poWder according 

to claim 1, Wherein at the melting step, While the molten 
aluminum (L) is being agitated, the mixture (M) is melted in 
the molten aluminum (L). 

3. The method for melting an aluminum poWder according 
to claim 1, Wherein the ?uoride-based ?ux (F) includes: 25% 
by mass or more and 55% by mass or less of ?uorine; 5% by 
mass or more and 20% by mass or less of aluminum; and 10% 
by mass or more and 50% by mass or less ofpotassium. 

4. The method for melting an aluminum poWder according 
to claim 1, Wherein the ?uoride-based ?ux (F) includes 
KAlF4 as a main component and a mass ratio of the aluminum 
With respect to the potassium in the ?uoride-based ?ux (F) is 
0.35 or more and 0.70 or less. 

5. The method for melting an aluminum poWder according 
to claim 1, Wherein the mixture (M) includes 2% by mass or 
more and 15% by mass or less of the ?uoride-based ?ux (F) 
With respect to the Whole mixture (M). 

6. The method for melting an aluminum poWder according 
to claim 1, further comprising a step of forming the mixture 
(M) so as to be small masses. 

7. The method for melting an aluminum poWder according 
to claim 1, further comprising a step of supplying a cover gas 
to prevent oxidation of the molten aluminum (L). 

8. The method for melting an aluminum poWder according 
to claim 1, Wherein an average particle diameter of the alu 
minum poWder (A) is one pm or more and 200 pm or less, and 
a content of contained oxygen is 0.05% by mass or more and 
2.0% by mass or less. 

9. An apparatus (1) for melting an aluminum poWder, com 
prising: 
means (11) for preparing a mixture (M) including an alu 
minum poWder (A) and a ?uoride-based ?ux (F) by 
previously mixing the aluminum poWder (A) and the 
?uoride-based ?ux (F); and 

means (13 and 14) for melting the mixture (M) in the 
molten aluminum (L). 

10. The apparatus (1) for melting an aluminum poWder 
according to claim 9, further comprising means (16) for agi 
tating the molten aluminum (L). 

11. The apparatus (1) for melting an aluminum poWder 
according to claim 9, further comprising means for forming 
the mixture (M) so as to be small masses. 

12. The apparatus (1) for melting an aluminum poWder 
according to claim 9, further comprising means for supplying 
a cover gas to prevent oxidation of the molten aluminum (L). 

* * * * * 


