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BRIQUETTE MANUFACTURING EQUIPMENT

(57) In order to improve the supply flow of the raw
materials and to prevent the clogging due to the adher-
ence or aggregation of the raw materials in the supplying
apparatus, the present invention provides a raw materials
supplying apparatus of a facility for manufacturing coal
briquettes installed between a mixer for mixing a pow-
dered coal and a binder to manufacture raw materials
and a molding machine for molding the mixed raw ma-
terials to manufacture coal briquettes to supply raw ma-
terials supplied from a mixer continuously, the apparatus
comprising: a feeder main body forming an accommo-
dating space of the raw materials therein and an exit for
the raw materials at a lower end; a rotating shaft rotatably
installed at the center of the feeder main body; a driving
unit installed at the feeder main body and connected to
the rotating shaft to rotate the rotating shaft; a blade in-
stalled at the rotating shaft to extend in the radial direc-
tion; an outlet connected to the exit to extend to the mold-
ing machine; and an adjusting unit changing the temper-
ature of the raw materials by applying heat or cold air to
the raw materials in the outlet to adjust the viscosity.
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Description

(a) Field of the Invention

[0001] The present invention relates to an apparatus
for manufacturing coal briquettes. More particularly, the
present invention relates to a raw material supplying ap-
paratus and a method of supplying raw materials for sup-
plying raw materials to a molding machine of a facility for
manufacturing coal briquettes.

(b) Description of the Related Art

[0002] In a direct iron ore smelting reduction process,
a reducing furnace for reducing iron ore and a melting
furnace for melting the reduced iron ore are used. When
the iron ore is melted in the melting furnace, coal bri-
quettes, as a heat source for melting the iron ore, are
inputted into the melting furnace. The reduced iron is
melted in the melting furnace, converted into molten iron
and slag, and then discharged to the outside.
[0003] The coal briquettes should be able to increase
the reaction efficiency and the heat transfer efficiency
between each material by ensuring the gas permeability
and the liquid permeability through which gas and liquid
can smoothly pass through the melting and gasifying fur-
nace. For this purpose, after mixing the coal with the ap-
propriate moisture and the binder, the coal briquettes are
manufactured in the form of briquettes of a predeter-
mined size by compression-molding the mixed raw ma-
terials in the molding machine.
[0004] At the upper portion of the molding machine, a
supplying apparatus (gravity feeder) for continuously
supplying the raw materials between the rolls of the mold-
ing machine is disposed. The supplying apparatus should
supply the raw materials uniformly to the molding ma-
chine. For this purpose, the amount of raw materials ad-
hered in the supplying apparatus should be small, and it
should be ensured that the aggregated raw materials do
not grow as it stays and that they are discharged within
a proper residence time such that they do not block the
exit of the supplying apparatus
[0005] However, in the conventional supplying appa-
ratus, in the process of supplying the raw materials to
the molding machine, the moisture and the binder are
mixed with each other, and the sticky raw materials are
aggregated or adhered to the inside of the supplying ap-
paratus, thereby blocking the passage frequently. As a
result, the flowability of the raw materials becomes
worse, continuous operation is not performed, and the
quality of the coal briquettes is deteriorated.
[0006] Particularly, when a cellulose ether compound
such as alkyl cellulose or hydroxyalkyl cellulose, which
is easy to use, is used as a binder of the coal briquettes
in addition to molasses, the moisture content of the raw
materials becomes high because water is added for use
of the binder.
[0007] Therefore, the use of the binder having high ad-

hesion and moisture and the powdered coal comprising
high moisture simultaneously causes the flow of the raw
materials to become worse, and the phenomenon that
the raw materials are aggregated or adhered by the bind-
er occurs more frequently.

DETAILED DESCRIPTION OF THE INVENTION

PROBLEM TO SOLVE

[0008] The present invention provides a raw materials
supplying apparatus and a method of supplying raw ma-
terials of a facility for manufacturing coal briquettes,
which is for improving the supply flow of the raw materials
and preventing the clogging due to the adherence or ag-
gregation of the raw materials in the supplying apparatus.
[0009] The present invention provides a raw material
supplying apparatus and a method of supplying raw ma-
terials of a facility for manufacturing coal briquettes,
which is for separating the raw materials adhered in the
supplying apparatus easily and supplying to the molding
machine.

SUMMARY OF THE INVENTION

[0010] The raw materials supplying apparatus of the
present embodiment is a raw materials supplying appa-
ratus of a facility for manufacturing coal briquettes in-
stalled between a mixer for mixing a powdered coal and
a binder to manufacture raw materials and a molding
machine for molding the mixed raw materials to manu-
facture coal briquettes to supply raw materials supplied
from a mixer continuously, wherein the apparatus may
comprise a feeder main body forming an accommodating
space of the raw materials therein and an exit for the raw
materials at a lower end; a rotating shaft rotatably in-
stalled at the center of the feeder main body; a driving
unit installed at the feeder main body and connected to
the rotating shaft to rotate the rotating shaft; a blade in-
stalled at the rotating shaft to extend in the radial direc-
tion; an outlet connected to the exit to extend to the mold-
ing machine; and an adjusting unit changing the temper-
ature of the raw materials by applying heat or cold air to
the raw materials in the outlet to adjust the viscosity.
[0011] The adjusting unit may comprise at least one
housing installed at inner side of the outlet; a supply line
connected to the housing to supply high or low temper-
ature fluid to the housing; and a spray nozzle formed at
the housing for spraying the fluid to the raw materials in
the outlet.
[0012] The supply line may comprise a nitrogen gas
line for supplying nitrogen gas for reducing the temper-
ature of the raw materials; a steam line for supplying
steam for rising of the temperature of the raw materials;
valves installed at the nitrogen gas line and the steam
line to open and close each line; and a control unit for
controlling and operating each of the valve.
[0013] The housing may have a triangular cross-sec-
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tional structure and be a structure which is closely in-
stalled at an edge of the outlet.
[0014] The housing may be formed to extend vertically
along the outlet and the plurality of spray nozzles may
be formed at the housing in the vertical direction at inter-
vals and the spray nozzle formed at the lowest end may
be formed within 30 mm from the lower end to the upper
portion.
[0015] The binder may be a mixture of cellulose ether.
[0016] The adjusting unit may be a structure which sup-
plies high pressure fluid through the supply line and
sprays high pressure fluid through the spray nozzle of
the housing to apply impact energy to the raw materials
in the outlet.
[0017] The adjusting unit is a structure which supplies
the fluid at a pressure of 8 to 16 bar through the supply
line.
[0018] The raw materials supplying apparatus of the
present embodiment is a raw materials supplying appa-
ratus of a facility for manufacturing coal briquettes in-
stalled between a mixer for mixing a powdered coal and
a binder to manufacture raw materials and a molding
machine for molding the mixed raw materials to manu-
facture coal briquettes to supply raw materials supplied
from a mixer continuously, the apparatus may comprise
a feeder main body forming an accommodating space of
the raw materials therein and an exit for the raw materials
at a lower end; a rotating shaft rotatably installed at the
center of the feeder main body; a driving unit installed at
the feeder main body and connected to the rotating shaft
to rotate the rotating shaft; a blade installed at the rotating
shaft to extend in the radial direction; an outlet connected
to the exit to extend to the molding machine; and an im-
pact portion installed in the outlet to apply impact energy
to raw materials in the outlet.
[0019] The impact unit may comprise at least one
housing installed at inner side of the outlet; a supply line
connected to the housing to supply high pressure fluid
to the housing; and a spray nozzle formed at the housing
for spraying the fluid to the raw materials in the outlet.
[0020] The supply line may comprise a nitrogen gas
line for supplying high pressure nitrogen gas; and/or a
steam line for supplying high pressure steam.
[0021] The housing may have a triangular cross-sec-
tional structure and be a structure which is closely in-
stalled at an edge of the outlet.
[0022] The housing may be formed to extend vertically
along the outlet and the plurality of spray nozzles may
be formed at the housing in the vertical direction at inter-
vals and the spray nozzle formed at the lowest end may
be formed within 30 mm from the lower end to the upper
portion.
[0023] The impact unit may be a structure which sup-
plies the fluid at a pressure of 8 to 16 bar through the
supply line.
[0024] The method of supplying raw materials of the
present embodiment may comprise a mixing step mixing
a powdered coal and a binder in a mixer; a supplying

step supplying the mixed raw materials to a molding ma-
chine through a supplying apparatus; and a molding step
compressing the raw materials with the molding machine
to manufacture coal briquettes, wherein the supplying
step may comprise an adjusting step changing the tem-
perature of the raw materials by applying heat or cold air
to the raw materials to adjust the viscosity.
[0025] The adjusting step may comprise the step of
spraying steam and/or a nitrogen gas to the raw materi-
als.
[0026] The binder may be a mixture of cellulose ether.
[0027] The adjusting step may heat the raw materials
to a temperature from room temperature up to not higher
than the gel point generating temperature.
[0028] The supplying step may further comprise an im-
pacting step applying impact energy to the raw materials.
[0029] The impacting step may be a structure which
sprays high pressure fluid to impact the raw materials.
[0030] The fluid may be a nitrogen gas and/or steam.
[0031] The pressure of the fluid may be 8 to 16 bar.
[0032] The method of supplying raw materials of the
present embodiment may comprise mixing a powdered
coal and a binder in a mixer; supplying the mixed raw
materials to a molding machine through a supplying ap-
paratus; and compressing the raw materials with the
molding machine to manufacture coal briquettes, where-
in the step of supplying the mixed raw materials to a mold-
ing machine through a supplying apparatus comprises
applying impact energy to the raw materials.
[0033] The step of applying impact energy may be a
structure which sprays high pressure fluid to impact the
raw materials.
[0034] The fluid may be a nitrogen gas and/or steam.
[0035] The pressure of the fluid may be 8 to 16 bar.

EFFECTS OF THE INVENTION

[0036] According to the present embodiment as de-
scribed above, by controlling the temperature of the raw
materials by spraying low temperature nitrogen gas and
high temperature steam in the process of supplying the
raw materials, the viscosity of the binder is appropriately
maintained so that it is possible to minimize the adher-
ence of the raw materials inside the raw materials sup-
plying apparatus.
[0037] It is possible to prevent the adherence of the
raw materials to the angled corners of the outlet to which
the raw materials are supplied.
[0038] By spraying high pressure fluid to the raw ma-
terials and applying the impact energy, it is possible to
separate the raw materials adhered or aggregated inside
the raw materials supplying apparatus easily.
[0039] It is possible to supply the raw materials uni-
formly to the molding machine by preventing the adher-
ence or clogging by segregation of the raw materials in
the raw materials supplying apparatus and improving the
flowability of the raw materials.
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DESCRIPTION OF THE DRAWINGS

[0040]

FIG. 1 is a schematic side cross-sectional view
showing a raw materials supplying apparatus of the
facility for manufacturing coal briquettes according
to the present embodiment.
FIG. 2 is a schematic plan sectional view showing a
raw materials supplying apparatus of the facility for
manufacturing coal briquettes according to the
present embodiment.
FIG. 3 is a schematic view showing the housing pro-
vided inside the raw materials supplying apparatus
according to the present embodiment.
FIG. 4 is a flowchart schematically showing a raw
materials supplying process according to the present
embodiment.
FIG. 5 is a graph for explaining the viscosity of the
binder by the temperature of the raw materials ac-
cording to the present embodiment.
FIG. 6 is a graph showing supply flow of the raw
materials according to the present embodiment in
comparison with a conventional one.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0041] The technical terms used herein are used mere-
ly for the purpose of describing a specific exemplary em-
bodiment, and not intended to limit the present invention.
Singular expressions used herein include plural expres-
sions unless they have definitely opposite meanings. The
terms "comprises" and/or "comprising" used in the spec-
ification specify particular features, regions, integers,
steps, operations, elements, components, but do not pre-
clude the presence or addition of other features, regions,
integers, steps, operations, elements, and/or compo-
nents thereof.
[0042] The present invention will be described herein-
after with reference to the accompanying drawings so
that those skilled in the art may easily carry out the
present invention, in which exemplary embodiments of
the invention are shown. As those skilled in the art would
realize, the described embodiments may be modified in
various different ways, all without departing from the spirit
or scope of the present invention. Accordingly, the
present invention may be embodied in many different
forms and should not be construed as limited to the em-
bodiments set forth herein.
[0043] FIG. 1 schematically shows a raw materials
supplying apparatus of a facility for manufacturing coal
briquettes according to the present embodiment.
[0044] The raw materials supplying apparatus of the
facility for manufacturing coal briquettes of FIG. 1 is mere-
ly for illustrating the present invention, and the present
invention is not limited thereto. Therefore, it is possible
to variously modify the structure of the raw materials sup-
plying apparatus of the facility for manufacturing coal bri-

quettes.
[0045] As shown in FIG. 1, a facility for manufacturing
coal briquettes comprises a supplying apparatus 10
which is installed between a mixer (not shown) for mixing
a powdered coal with a binder and a molding machine
100 for producing briquettes by compression-molding the
mixed raw materials and supply the raw materials from
the mixer to the molding machine.
[0046] The facility for manufacturing coal briquettes
may further comprise other apparatus, such as at least
one kneader connected to the downstream end of the
mixer for kneading the raw materials, and a transport
screw for transporting the raw materials discharged from
the kneader, as necessary.
[0047] In the present embodiment, the supplying ap-
paratus 10 comprises a feeder main body 11 forming an
accommodating space of the raw materials therein and
an exit 12 for the raw materials at a lower end; a rotating
shaft 13 rotatably installed at the center of the feeder
main body 11; a driving unit 14 installed at the upper
portion of the feeder main body and connected to the
rotating shaft to rotate the rotating shaft; a blade 15 in-
stalled at the rotating shaft; an outlet 16 connected to the
exit 12 and extending to the molding machine to dis-
charge the raw materials. The blade 15 has an elongated
bar-shaped structure, one end of which is installed at the
rotating shaft and the other end of which extends in the
radial direction of the rotating shaft toward the inner cir-
cumferential surface of the feeder main body. When the
rotating shaft is rotated, the blade 15 provided on the
rotating shaft 13 is rotated around the rotating shaft so
that the raw materials stored in the feeder main body 11
are discharged through the exit 12 at the lower end of
the feeder main body and supplied to the molding ma-
chine 100 through the outlet 16.
[0048] As shown in FIG. 1 and FIG. 2, the outlet 16
has an upper end connected to the bottom exit 12 of the
cylindrical feeder main body and a lower end extending
in the vertical direction toward the molding machine 100
to form a channel through which the raw materials pass
through. The outlet 16 has a rectangular cross-sectional
structure as shown in FIG. 2. The outlet 16 is a narrow
channel through which the raw materials pass through,
and is a portion where clogging mainly occurs due to
adhesiveness of the binder mixed in the raw materials.
[0049] The raw materials supplying apparatus of the
present embodiment is provided with an adjusting unit
for changing the temperature of the raw materials by ap-
plying heat or cold air to the raw materials in the outlet
16. The adjusting unit adjusts the viscosity of the binder
mixed with the raw materials to improve the flowability of
the raw materials by changing the temperature of the raw
materials.
[0050] The binder mixed with water has a viscosity
property that when the temperature exceeds a certain
temperature, the adhesive strength is rapidly decreased
and the viscosity becomes too high below a certain tem-
perature. In the present embodiment, the viscosity of the
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binder is appropriately controlled by adjusting the tem-
perature of the raw materials by using the viscosity prop-
erty of the binder, so that the raw materials may smoothly
flow without being adhered to the inside of the outlet 16.
[0051] As shown in FIG. 2 and Fig 3, the adjusting unit
may comprise at least one housing 20 installed at inner
side of the outlet 16; a supply line connected to the hous-
ing 20 to supply high or low temperature fluid to the hous-
ing 20; and a spray nozzle 22 formed at the housing 20
for spraying the fluid to the raw materials in the outlet 16.
[0052] The supply line comprises a nitrogen gas line
30 for supplying nitrogen gas for reducing the tempera-
ture of the raw materials; a steam line 32 for supplying
steam for rising of the temperature of the raw materials;
valves 31, 33 installed at the nitrogen gas line 30 and the
steam line 32 to open and close each line; and a control
unit 34 for controlling and operating each of the valve.
[0053] Accordingly, by controlling the temperature of
the raw materials by spraying high temperature steam or
low temperature nitrogen gas to the raw material supplied
through the outlet 16, the viscosity of the raw materials
may be varied, and the flowability of the raw materials
may be appropriately controlled.
[0054] As shown in FIG. 2, the nitrogen gas line 30 is
connected to the housing 20 to supply low temperature
nitrogen gas, and the steam line 32 is also connected to
the housing 20 to supply high temperature steam.
[0055] The valves 31 and 33 are installed in the nitro-
gen gas line 30 and the steam line 32 respectively, and
the valves 31 and 33 are connected to the control unit
34 and driven according to a signal of the control unit 34
to open and close the respective lines. In the present
embodiment, the nitrogen gas line 30 and the steam line
32 may be connected to the respective housings 20
through a common line 35.
[0056] The control unit 34 drives and controls the
valves 31 and 33 according to the temperature of the raw
materials in the outlet 16. The temperature of the raw
material in the outlet 16 may be detected, for example,
through a temperature sensor (not shown) installed in-
side the outlet 16.
[0057] The steam supplied through the steam line 32
is sprayed to the raw materials through the spray nozzle
22 formed in the housing 20 to increase the temperature
of the raw materials. In contrast, the nitrogen gas supplied
through the nitrogen gas line 30 is sprayed to the raw
materials through the spray nozzle 22 formed in the hous-
ing 20 to decrease the temperature of the raw materials.
[0058] By adjusting the temperature of the raw mate-
rials, the viscosity of the binder mixed in the raw materials
is changed, and the flowability of the raw materials in the
outlet 16 is improved.
[0059] In the present embodiment, the housing 20 is
formed to have a length corresponding to the vertical
length of the outlet 16 and is installed in the vertical di-
rection at the inner side of the outlet 16. The housing 20
may be installed at an edge of the outlet 16. The housing
20 may be installed respectively at every inner edge of

the outlet 16 or may be installed only at an appropriate
location where it can be installed, as shown in FIG. 2.
The installed location of the housing 20 and the number
of the housing 20 may be variously set and are not par-
ticularly limited.
[0060] The outlet 16 may be a tubular structure having
a rectangular cross-sectional structure as described
above, and the housing 20 may have a triangular cross-
sectional structure corresponding to the shape of the in-
ner edge of the outlet 16. Thus, the housing 20 is exactly
installed closely at an edge of the outlet 16.
[0061] Accordingly, the housing 20 is provided at the
edge of the outlet 16 to block the edge, thereby prevent-
ing the raw materials from stagnating at the edge portion
of the outlet 16. Since the edge of the outlet 16 is bent
perpendicularly so that the raw materials tend to be easily
stagnated at that portion, the stagnation of the raw ma-
terials may be fundamentally prevented at the edge por-
tions by being blocked by the housing 20.
[0062] The housing 20 is formed to extend vertically
along the outlet 16, as shown in FIG. 3. The housing 20
has a hollow structure with a hollow inside and a supply
port 24 through which fluid is supplied to the inside is
formed at one side of the housing 20 and a plurality of
spray nozzles 22 are formed on the front surface, that is,
the surface facing the inside of the outlet 16. The supply
port 24 is connected to the common line 35. The plurality
of spray nozzles are formed at the housing in the vertical
direction at intervals. The fluid introduced into the hous-
ing 20 through the supply port 24 is sprayed to the inside
of the outlet 16 through the plurality of spray nozzles 22
formed in the housing 20. The sizes and the forming in-
tervals of the spray nozzles 22 can be variously set ac-
cording to specifications of the facility.
[0063] In the present embodiment, the spray nozzle 22
located at the lowest one of the spray nozzles 22 formed
in the housing 20 is formed in a range D within 30 mm
from the lower end to the upper portion so as to easily
discharge the raw materials penetrated into the housing
20.
[0064] Thus, the raw materials introduced into the
housing 20 is easily discharged to the outside of the hous-
ing 20 through the spray nozzle 22 at the lowest end.
That is, in the process of supplying the raw materials
through the outlet 16, the raw materials introduced into
the housing 20 through the spray nozzle 22 fall to the
lower end of the housing 20 by their own weight. The
spray nozzle 22 at the lowest end formed in the housing
20 is formed in the range D so as to be close to the lower
end of the housing 20 so that the raw materials introduced
into the housing 20 may be easily discharged through
the lowermost spray nozzle 22. When the location of the
spray nozzle 22 at the lowest end among the spray noz-
zles 22 is out of the range D, the location of the spray
nozzle 22 at the lower end of the housing 20 is too high
so that a problem that the raw materials which are intro-
duced into the housing 20 and fall downward cannot exit
through the spray nozzle 22 occurs.
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[0065] Here, when the raw materials passing through
the outlet 16 are aggregated and adhered to the inside
of the outlet 16, the supplying apparatus 10 of the present
embodiment improves the flowability of the raw materials
by applying a physical impact to the raw materials and
separating the raw materials.
[0066] For this purpose, the supplying apparatus 10
may have an impact unit for applying physical impact
energy to the raw material. In case of this embodiment,
the impact unit may be a physical impact energy for the
raw materials and be a structure which uses the spraying
pressure of nitrogen gas or steam supplied into the outlet
16 as described above. The impact unit may apply a
physical impact to the raw materials as a separate energy
other than the spraying pressure of the nitrogen gas or
steam.
[0067] The supplying apparatus may be a structure
which sprays high pressure nitrogen gas and steam
through the spray nozzle 22 of the housing 20 to apply
physical impact energy to the raw materials.
[0068] In this embodiment, the nitrogen gas may be
supplied through the nitrogen gas line 30 at a pressure
of 8 to 16 bar. More preferably, the nitrogen gas may be
supplied at a pressure of 8 to 14 bar. In addition, the
steam may be supplied through the steam line 32 at a
pressure of 8 to 16 bar. More preferably, the steam may
be supplied at a pressure of 10 to 16 bar.
[0069] When the pressure of the fluid such as nitrogen
gas or steam is lower than the above range, the impact
energy due to the fluid is too weak to obtain the separation
effect of the raw materials and when being higher than
the above range, there is a problem that the cost accord-
ing to high pressure rises while increasing of the effect
of discharge of the raw materials is not great.
[0070] Like this, nitrogen gas or steam supplied at a
high pressure is sprayed to the raw materials at high pres-
sure through the spray nozzle 22 of the housing 20. The
pressure of the fluid sprayed through the spray nozzle
22 acts on the raw materials as impact energy.
[0071] Thus, the raw materials are separated from the
inner side of the outlet 16 by the impact applied by the
fluid, and the raw materials that have not been smoothly
flowed down by segregation is pushed and discharged
by the impact energy of the fluid.
[0072] Hereinafter, the raw materials supply process
through the raw materials supplying apparatus of the
present embodiment will be described with reference to
FIG. 4.
[0073] The raw materials mixed the powdered coal and
the binder are supplied to the molding machine through
the supplying apparatus after the mixing process, and
are compressed at the molding machine to manufacture
coal briquettes. In the process of supplying the raw ma-
terials to the molding machine, the viscosity of the binder
mixed with the raw materials may be controlled or the
raw materials may be impacted to improve the flowability
thereof.
[0074] In this embodiment, the binder mixed with the

raw materials may comprise a mixture of cellulose ethers
such as alkylcellulose and hydroxyalkylcellulose. When
the cellulose ether mixture is comprised as a binder, the
process of adding water to the mixture of the binder and
the raw materials and mixing may be subjected. The raw
materials mixed in the form of dough are supplied to the
molding machine through the raw materials supplying
process by the supplying apparatus.
[0075] According to this embodiment, in order to
smoothly and uniformly supply the raw materials in the
raw materials supplying process, the adjusting step
changing the temperature of the raw materials by apply-
ing heat or cold air to the raw materials to adjust the
viscosity is subjected.
[0076] The adjusting step may change the temperature
of the raw materials and adjust the viscosity by spraying
high temperature steam and/or low temperature nitrogen
gas to the raw materials. The high temperature steam
acts to increase the temperature of the raw materials,
and the low temperature nitrogen gas acts to decrease
the temperature of the raw materials.
[0077] FIG. 5 shows the viscosity properties according
to the temperature by the concentration of the cellulose
ether mixture used as a binder in this embodiment. The
binder has the viscosity properties that the viscosity is
decreased as the temperature becomes low, and the vis-
cosity of the binder becomes low rapidly in the gel point
generating temperature region, which is a specific tem-
perature. The gel point may mean the temperature at
which the viscosity becomes rapidly weaker and be-
comes gel.
[0078] As shown in FIG. 5, in the case of the cellulose
ether mixture, it may be confirmed that the viscosity be-
comes low when the temperature rises regardless of the
concentration of the binder, and the viscosity is rapidly
decreased at a specific temperature range of 80 to 85
°C, which is the gel point generating temperature.
[0079] When the raw materials are heated or cooled
until before the gel point generation according to this vis-
cosity property of the binder, the viscosity of the raw ma-
terials becomes low or high, it is possible to prevent the
adherence of the raw materials in the outlet 16 of the
supplying apparatus and to improve the flowability there-
of while minimizing deterioration of quality of coal bri-
quettes.
[0080] That is, to increase the temperature of the raw
materials by supplying high temperature steam to the
raw materials or to decrease the temperature of the raw
materials by spraying low temperature nitrogen gas in
the adjusting process.
[0081] When the temperature of the raw materials in
the outlet 16 is low and the viscosity is high, the control
unit 34 operates to open the valve of the steam line 32
to supply high temperature steam into the outlet 16. The
high temperature is a temperature higher than the
present temperature of the raw materials and may refer
to a temperature at which the viscosity may be decreased
to a desired level according to the viscosity property of
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the binder, for example, until before the gel point gener-
ating temperature. Like this, the temperature of the raw
materials becomes high by spraying high temperature
steam to the raw material. As a result, the temperature
of the binder mixed in the raw materials becomes high
and the viscosity becomes low. As the viscosity decreas-
es, the flowability of the raw materials is improved and a
smooth supply is achieved.
[0082] In the case of this embodiment, steam may be
applied according to the viscosity property of the binder
to heat the raw materials to a temperature before the gel
point generation from room temperature. As shown in
Fig. 5, in the case of the binder being a cellulose ether
mixture, the gel point generating temperature is approx-
imately 80 to 85 °C. The viscosity of the cellulose ether
mixture as a binder in the gel point generating tempera-
ture region becomes low rapidly, so that the viscosity of
the raw materials is deteriorated. When the temperature
of the raw materials becomes high up to the gel point
generating temperature, the viscosity of the raw materials
is rapidly decreased, so that the quality of coal briquettes
is deteriorated in the subsequent molding process. In ad-
dition, the flowability is not improved because the viscos-
ity of the raw materials is high at a temperature lower
than room temperature. Therefore, by increasing tem-
perature of the raw materials to lower than the gel point
generating temperature at room temperature in accord-
ance with the viscosity property according to the temper-
ature of the binder, the flowability of the raw materials
may be improved without deteriorating the quality of coal
briquettes.
[0083] In the process of improving the flowability of the
raw material, when after the flowability of the raw mate-
rials is improved due to high temperature steam spraying
or when the temperature of the raw materials becomes
too high, the control unit 34 operates to open the valve
of the nitrogen gas line 30 to supply low temperature
nitrogen gas is supplied into the outlet 16. The low tem-
perature is a temperature lower than the present temper-
ature of the raw materials and preferably may refer to a
temperature lower than the range of the gel point tem-
perature of the binder.
[0084] By spraying low temperature nitrogen gas to the
raw material, the temperature of the raw materials be-
comes low. Thus, the temperature of the binder mixed in
the raw materials becomes low, so that the viscosity may
be recovered, and the quality of the coal briquettes may
be ensured.
[0085] Like this, the viscosity of the binder in the raw
materials is adjusted by adjusting the temperature of the
raw materials by spraying high temperature steam and
low temperature nitrogen gas to the raw materials
through the adjusting process. Therefore, when the flow
of the raw materials through the outlet 16 is deteriorated,
the flowability of the raw materials may be improved by
decreasing the viscosity of the raw materials.
[0086] Thus, the viscosity of the binder may be appro-
priately adjusted in accordance with the temperature so

that the flowability of the raw materials is improved and
may prevent the raw materials from stagnating, so that
the raw materials are supplied more smoothly.
[0087] In addition, when the raw materials are already
adhered or aggregated to the inner surface of the outlet
16 and is difficult to be discharged in the process of sup-
plying the raw materials, the raw materials may be sep-
arated and discharged by applying impact energy to the
raw materials.
[0088] In this embodiment, the process of applying the
impact energy to the raw materials may be performed by
spraying high temperature steam or nitrogen gas to the
raw material. That is, steam or nitrogen gas sprayed for
adjusting the temperature of the raw materials in the out-
let 16 applies an impact to the raw material, and the raw
materials are removed from the inner surface of the outlet
16 and are dropped off.
[0089] In the process of applying the impact energy to
the raw material, high pressure steam or nitrogen gas
may be repeatedly supplied and interrupted according to
the set time. As the high pressure fluid spraying is re-
peatedly performed, the impact energy is repeatedly ap-
plied to the raw material, so that the separation of the
raw materials and the efficiency of discharging the ag-
gregated raw materials may be increased.

Experiment

[0090] FIG. 6 shows a result of a comparative experi-
ment of the raw materials supply flow of the present em-
bodiment and conventional one.
[0091] In FIG. 6, the present embodiment shows the
raw materials supply flow results when the raw materials
are supplied while the steam and nitrogen gas are
sprayed into the outlet 16 of the supplying apparatus ac-
cording to the present invention to produce coal bri-
quettes. The comparative embodiment shows the raw
materials supply flow results when producing coal bri-
quettes under the conventional raw materials supply
without steam and nitrogen gas spraying process.
[0092] In the present embodiment and comparative
embodiment, the supply flow of the raw materials was
measured at the production of 40 t/h of the actual coal
briquettes, and the cellulose binder was used as the bind-
er to be mixed into the raw material, and the experiment
was conducted at the condition with high moisture con-
tent of 11 wt% based on mixture.
[0093] The experimental results as shown in FIG. 6, in
case of comparative embodiment, 4 times of the raw ma-
terials clogging occurred for 4 hours, but in case of the
embodiment, only one clogging occurred for 8 hours.
[0094] As described above, in case of the present em-
bodiment, by spraying high pressure nitrogen gas or
steam into the outlet 16, it is possible to prevent the raw
materials from the clogging in the supplying apparatus
and to improve the flowability of the raw material.
[0095] While this invention has been described in con-
nection with what is presently considered to be practical
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exemplary embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments,
but, on the contrary, is intended to cover various modifi-
cations and equivalent arrangements included within the
spirit and scope of the appended claims.

Claims

1. A raw materials supplying apparatus of a facility for
manufacturing coal briquettes installed between a
mixer for mixing a powdered coal and a binder to
manufacture raw materials and a molding machine
for molding the mixed raw materials to manufacture
coal briquettes to supply raw materials supplied from
a mixer continuously, the apparatus comprising:
a feeder main body forming an accommodating
space of the raw materials therein and an exit for the
raw materials at a lower end; a rotating shaft rotatably
installed at the center of the feeder main body; a
driving unit installed at the feeder main body and
connected to the rotating shaft to rotate the rotating
shaft; a blade installed at the rotating shaft to extend
in the radial direction; an outlet connected to the exit
to extend to the molding machine; and an adjusting
unit changing the temperature of the raw materials
by applying heat or cold air to the raw materials in
the outlet to adjust the viscosity.

2. The apparatus of claim 1, wherein
the adjusting unit comprises at least one housing
installed at inner side of the outlet; a supply line con-
nected to the housing to supply high or low temper-
ature fluid to the housing; and a spray nozzle formed
at the housing for spraying the fluid to the raw ma-
terials in the outlet.

3. The apparatus of claim 2, wherein
the supply line comprises a nitrogen gas line for sup-
plying nitrogen gas for reducing the temperature of
the raw materials; a steam line for supplying steam
for rising of the temperature of the raw materials;
Valves installed at the nitrogen gas line and the
steam line to open and close each line; and a control
unit for controlling and operating each of the valve.

4. The apparatus of claim 3, wherein
the housing has a triangular cross-sectional struc-
ture and is a structure which is closely installed at
an edge of the outlet.

5. The apparatus of claim 3, wherein
the housing is formed to extend vertically along the
outlet and the plurality of spray nozzles are formed
at the housing in the vertical direction at intervals
and the spray nozzle formed at the lowest end is
formed within 30 mm from the lower end to the upper
portion.

6. The apparatus of any of claims 1 to 5, wherein
the adjusting unit is a structure which supplies high
pressure fluid through the supply line and sprays
high pressure fluid through the spray nozzle of the
housing to apply impact energy to the raw materials
in the outlet.

7. The apparatus of claim 6, wherein
the adjusting unit is a structure which supplies the
fluid at a pressure of 8 to 16 bar through the supply
line.

8. A raw materials supplying apparatus of a facility for
manufacturing coal briquettes installed between a
mixer for mixing a powdered coal and a binder to
manufacture raw materials and a molding machine
for molding the mixed raw materials to manufacture
coal briquettes to supply raw materials supplied from
a mixer continuously, the apparatus comprising:
a feeder main body forming an accommodating
space of the raw materials therein and an exit for the
raw materials at a lower end; a rotating shaft rotatably
installed at the center of the feeder main body; a
driving unit installed at the upper portion of the feeder
main body and connected to the rotating shaft to ro-
tate the rotating shaft; a blade installed at the rotating
shaft to extend in the radial direction; an outlet con-
nected to the exit to extend to the molding machine;
and an impact portion installed in the outlet to apply
impact energy to raw materials in the outlet.

9. The apparatus of claim 8, wherein
the impact unit comprises at least one housing in-
stalled at inner side of the outlet; a supply line con-
nected to the housing to supply high pressure fluid
to the housing; and a spray nozzle formed at the
housing for spraying the fluid to the raw materials in
the outlet.

10. The apparatus of claim 9, wherein
the supply line comprises a nitrogen gas line for sup-
plying high pressure nitrogen gas; and/or a steam
line for supplying high pressure steam.

11. The apparatus of claim 10, wherein
the housing has a triangular cross-sectional struc-
ture and is a structure which is closely installed at
an edge of the outlet.

12. The apparatus of claim 10, wherein
the housing is formed to extend vertically along the
outlet and the plurality of spray nozzles are formed
at the housing in the vertical direction at intervals
and the spray nozzle formed at the lowest end is
formed within 30 mm from the lower end to the upper
portion.

13. The apparatus of claim 10, wherein
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the impact unit is a structure which supplies the fluid
at a pressure of 8 to 16 bar through the supply line.

14. A method of supplying raw materials of a facility for
manufacturing coal briquettes comprising:

a mixing step mixing a powdered coal and a
binder in a mixer; a supplying step supplying the
mixed raw materials to a molding machine
through a supplying apparatus; and a molding
step compressing the raw materials with the
molding machine to manufacture coal bri-
quettes,
wherein the supplying step comprises an adjust-
ing step changing the temperature of the raw
materials by applying heat or cold air to the raw
materials to adjust the viscosity.

15. The method of claim 14, wherein
the adjusting step comprises the step of spraying
steam and/or a nitrogen gas to the raw materials.

16. The method of claim 15, wherein
the binder is a mixture of cellulose ether, and the
adjusting step is heating at a temperature from room
temperature up to not higher than the gel point gen-
erating temperature of the binder by spraying steam
to the raw materials.

17. The method of any of claims 14 to 16, wherein
the supplying step further comprises an impacting
step applying impact energy to the raw materials.

18. The method of claim 17, wherein
the impacting step is a structure which sprays high
pressure fluid to impact the raw materials.

19. The method of claim 18, wherein
the fluid is a nitrogen gas and/or steam.

20. The method of claim 19, wherein
the pressure of the fluid is 8 to 16 bar.

21. A method of supplying raw materials of a facility for
manufacturing coal briquettes comprising:

mixing a powdered coal and a binder in a mixer;
supplying the mixed raw materials to a molding
machine through a supplying apparatus; and
compressing the raw materials with the molding
machine to manufacture coal briquettes,
wherein the step of supplying the mixed raw ma-
terials to a molding machine through a supplying
apparatus comprises applying impact energy to
the raw materials.

22. The method of claim 21, wherein
the step of applying impact energy is a structure

which sprays high pressure fluid to impact the raw
materials.

23. The method of claim 22, wherein
the fluid is a nitrogen gas and/or steam.

24. The method of claim 23, wherein
the pressure of the fluid is 8 to 16 bar.
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