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BIOMASS FUEL MANUFACTURING PLANT, MANUFACTURING PLANT

SYSTEM, AND BIOMASS FUEL MANUFACTURING METHOD

BACKGROUND OF THE INVENTION
Field of the Invention
[0001]
The present invention relates to a biomass fuelutaturing plant, a
manufacturing plant system, and a biomass fuel faatwring method. Priority is
claimed on Japanese Patent Application No. 2012-225iled November 22, 2017, the

content of which is incorporated herein by refeeenc

Description of Related Art

[0002]

As a new fuel resource to replace a fossil fuelctical application of a fuel
derived from biomass has been advanced in recans.ye As a specific example of the
biomass, empty fruit bunches (EFB) of a palm treeegated in a refining process of
palm oil can be employed. When refining the palinaodischarge amount of the
empty fruit bunches also increases in proportioa tefining amount of the oil. Tens of
millions of tons of empty fruit bunches generatediy the recovery of the palm oil are
generated each year, are discarded, and causmstamination. Therefore, there is a
need for a technology (manufacturing of the bionfas§ for reusing a large amount of
empty fruit bunches which has been discarded ip#st as a resource.

Here, Japanese Patent No. 4849650 is known asaampée of a technology for
manufacturing the biomass fuel using the emptyt fs’unches to be discarded as a raw

material. In the technology described in JapaRadent No. 4849650, as a carbonized
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heat source fuel, tar or rare gas taken out byidraation of a carbonized exhaust gas is
reused, and accordingly, efficiency in the manufacg of the biomass fuel is improved.
[0003]
In addition, it is also known that the biomasd fierived from fertilizers which
5 are generally incorporated during plant growth aontmpurities, such as potassium,
sodium, chlorine and the like. In a case whew@agel amount of such impurities is
contained, it is not possible to increase a mixed Iburning ratio with coal because
adhesion of ash to a furnace or a heat transféacguof a coal fired power boiler or
corrosion of a heat transfer surface is caused.adtition, in a case where the mixed
10 fuel burning ratio of the biomass fuel and liméois, there is also a possibility that it is
not possible to obtain a desired calorific value.
Here, Japanese Patent No. 4849650 is known asaampée of a technology for
manufacturing the biomass fuel from which potassisodium and the like are removed.
In the technology described in Japanese Pated®9650, a method of fractionating
15 palm waste into carbide, tar, and a gas contaiamgrganic acid solution (wood vinegar
aqueous solution), and washing potassium or soditercarbide surface by the organic

acid solution obtained by cooling the gas is déscti

SUMMARY OF THE INVENTION
20 [0004]
However, according to the method of Japanese Plter849650,
oil-containing wastewater (palm oil mill efflue®@ME)) discharged from an essential
oil plant has not been reused and the efficiendierentire process of manufacturing the
biomass fuel has room for improvement.

25 Further, according to the method of Japanese PlEter1849650, when
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obtaining the organic acid solution (wood vineggueous solution) used for removing
impurities, such as potassium and sodium, a higipégature gas generated in a
carbonization step has to be cooled by an exhasstgoling device, and thus, there is a
problem that the energy efficiency in the procdsnanufacturing the biomass fuel
deteriorates.

[0005]

The present disclosure has been made to sohabthee-described problems,
and an object thereof is to provide a biomassrhaufacturing plant, a manufacturing
plant system, and a biomass fuel manufacturing ogetihat can reuse oil-containing
wastewater and improve efficiency in the entirecpss of manufacturing the biomass
fuel.

[0006]

According to at least one aspect of the disclgghere is provided a biomass
fuel manufacturing plant including: a separatingti®® that is configured to separate oil
and water from oil-containing wastewater discharyeth an essential oil plant that is
configured to refine essential oil from fruits caiming fats and oils, and separates the oil
and water into POME oil and treated water; a disg oil supply line that is
configured to supply at least one of the POMEdigcharged oil at compressing
discharged when compressing empty fruit bunchesdétharged oil at crushing
discharged when crushing the empty fruit buncleeat teast one or more locations of a
carbonization section that is configured to gerecarbide by performing heat treatment
with respect to the empty fruit bunches discharffgeh the essential oil plant and a fuel
generation section that is configured to generdteelfrom the carbide, in which the
discharged oil supply line is configured to supaiyeast one of the POME oill, the

discharged oil at compressing, and the discharged orushing to at least one location
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of the carbonization section and the fuel genematiction.

[0007]

According to the configuration, by using the @&lm oil mill effluent (POME)
oil) contained in the wastewater discharged atithe of palm oil manufacturing in at
least one location of the carbonization sectiontheduel generation section, the POME
oil obtained from the oil-containing wastewaterctiisrged from the essential oil plant
can be used, for example, as a heat source oathemzation section or as a carbide
adhesive binder when generating a fuel. Accorgirthe POME oil can be obtained by
reusing the oil-containing wastewater which wasveorionally discarded. As a result,
it is possible to reuse the oil-containing wast@v@P OME) which was conventionally
discarded, and it is possible to improve the edficy of the entire process of
manufacturing the biomass fuel and improve therenment.

In addition, in the separating section, a methigoromoting separation of oil
dispersed in the POME may be adopted using buloblée like.

Furthermore, according to the configuration, tteelarged oil at compressing
discharged by compressing the EFB is supplied keest one or more locations of the
carbonization section and the fuel generation @ectind for example, can be used as the
heat source of the carbonization section or camsbke as the carbide adhesive binder
when generating the fuel. Accordingly, in the camization section, it becomes
possible to increase a supply amount of the heatsadn a case where the supply
amount of the heat source to the carbonizationoseid insufficient only with the POME
oil. In addition, in the fuel generation sectidiris not necessary to add a
conventionally used adhesive component, such eshsi@nd further, not only an
adhesive function but also an effect of filling lmide voids and coating the carbide

surface are provided, and thus, it is possibletiice the risk of spontaneous ignition or
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the like of a solid fuel to be manufactured.

Furthermore, since an amount of heat generatitheoflischarged oil (that is,
discharged oil at compressing or POME oll) itseladded, an effect, such as an increase
in the amount of heat generation of the solid @zl be obtained.

Furthermore, according to the configuration, tteeldarged oil at crushing
discharged by crushing the EFB is supplied toagtlene or more locations of the
carbonization section and the fuel generation @ectind for example, can be used as the
heat source of the carbonization section or camsbke as the carbide adhesive binder
when generating the fuel. The same effect asftbetef the discharged oil at
compressing can be obtained.

[0008]

Furthermore, according to another aspect of thelasure, there is provided a
biomass fuel manufacturing plant including: a caibation section that is configured to
generate a carbide by performing heat treatmeiht regpect to empty fruit bunches
discharged from an essential oil plant that is igoméd to refine essential oil from fruits
containing fats and oils; a water washing sectitat ts configured to remove impurities
contained in carbide by washing the carbide witkewand a fuel generation section that
is configured to generate a fuel from the carbidshved with the water by the water
washing section.

[0009]

According to this configuration, the carbide gexted by the carbonization
section is washed with water by the water wash@wgien, and impurities are removed.
Accordingly, a high quality biomass fuel can beaofiéd. Since the impurities are
removed from the carbide, it is possible to imprtve mixed fuel burning ratio with

coal.
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In addition, since the carbide obtained by the treatment is hydrophobic, it is

possible to easily remove the water that comesdotdact with the carbide by the
washing with water in a subsequent step. Othepwise case where carbonizing
treatment (hydrothermal carbonization or the likegpplied to the carbonization section
such that constrained water in the biomass fuehanged into free water, the impurities
are dissolved in the free water, and thus, it ssfide to easily remove the water content
containing the impurities by ventilation drying ath@ like. Furthermore, there is a case
where the carbide immediately after the carbororelias fire, but in the above-described
configuration, direct cooling with water is perfae) and thus, it is possible to
extinguish the fire. In addition, since the minutéds on the inside of the carbide are
filled with water, contact with oxygen is suppressgnd spontaneous ignition of the
carbide can be suppressed.

[0010]

Furthermore, according to still another aspec¢hefdisclosure, there is provided
a biomass fuel manufacturing method including:@as&ting step of separating oil and
water from oil-containing wastewater dischargedrfran essential oil plant that is
configured to refine essential oil from fruits caiming fats and oils, and separating the
oil and water into POME oil and treated water; artischarged oil supplying step of
supplying at least one of the POME oil, discharggdt compressing discharged when
compressing empty fruit bunches, and dischargedtaitushing discharged when
crushing the empty fruit bunches, to at least amaare locations in a carbonization step
of generating carbide by performing heat treatmeétit respect to the empty fruit
bunches discharged from the essential oil planteafu| generation step of generating a
fuel from the carbide, in which, in the dischargéidsupplying step, at least one of the

POME oil, the discharged oil at compressing, amddischarged oil at crushing to at
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least one of the carbonization step and the fuediggion step is supplied to at least one
location in the carbonization step and the fuelegation step.

[0011]

According to this method, in the separating ste@,oil and water are separated
from the oil-containing wastewater (POME) discharfiem the essential oil plant and
separated into the POME oil and the treated waterthe separating section, a method
of promoting separation of oil dispersed in the FOMay be adopted using the bubbles
or the like. In the discharged oil supplying stéye POME oil is supplied to the
carbonization step and the fuel generation stepcoAling to this method, the POME
oil is supplied to the carbonization step or thel fyeneration step by the discharged oil
supplying step, and thus, it is possible to utitize POME oil as a heat source at the time
of the heat treatment, or as a carbide adhesiviebiwhen generating a fuel.
Accordingly, the amount of waste can be reduced,the operation cost of the
carbonization section can be reduced.

Furthermore, according to the method, the dis@thail at compressing
discharged by compressing the EFB can be supiatileast one or more locations in
the carbonization step and the fuel generation sieg for example, can be used as the
heat source at the time of the heat treatmentrcénbonization step or can be used as
the carbide adhesive binder when generating tHe fuccordingly, in a case where the
supply amount of the heat source to the carbooizatiep is insufficient only with the
POME oil, it becomes possible to increase the suaplount of the heat source. In
addition, in the fuel generation step, it is notessary to add a conventionally used
adhesive component, such as starch, and furthey@odenot only an adhesive function
but also an effect of filling carbide voids and tog the carbide surface are provided,

and thus, it is possible to reduce the risk of sgo@ous ignition or the like of a solid fuel
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to be manufactured. Furthermore, since the amaiuméat generation by the
discharged oil itself is added, an effect, suchragcrease in the amount of heat
generation of the solid fuel, can be obtained.

Furthermore, according to the method, the dis@thail at crushing discharged
by crushing the EFB can be supplied to at leastoomeore locations in the
carbonization step and the fuel generation steppf@nexample, can be used as the heat
source at the time of the heat treatment in thieazazation step or can be used as the
carbide adhesive binder when generating the futhe same effect as the effect of the
discharged oil at compressing can be obtained.

[0012]

Furthermore, according to still another aspec¢hefdisclosure, there is provided
a biomass fuel manufacturing method including: b@aization step of generating a
carbide by performing heat treatment with respeempty fruit bunches discharged
from an essential oil plant by using oil-containimgstewater discharged from the
essential oil plant that is configured to refinsezgial oil from fruits containing fats and
oils as a fuel; a water washing step of removingurities contained in the carbide by
washing the carbide with water; and a fuel genenagtep of generating the fuel from the
carbide washed with the water in the water washiap.

[0013]

According to this method, the carbide generatetiencarbonization step is
washed with water in the water washing step, aadrtipurities, such as potassium,
sodium, chlorine, are removed. Accordingly, ip@ssible to obtain the biomass fuel
capable of high co-combustion with coal in a cordef power boiler. Meanwhile, in a
case where the impurities are contained in theid@yli is not possible to increase a

mixed fuel burning ratio with coal because adhesibash to a furnace or a heat transfer
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surface of a coal fired power boiler or corrosidéradeat transfer surface is caused.
However, according to the above-described methinde ghe impurities are removed
from the carbide, it is possible to reduce sucbssibility. In addition, since the
carbide is hydrophobic, it is possible to easilyoge the water that comes into contact
with the carbide by washing with water in a subsestep. Furthermore, there is a
case where the carbide immediately after the cazbtian has fire, but in the
above-described method, direct cooling with wetgraérformed, and thus, it is possible
to extinguish the fire. In addition, since the otmvoids on the inside of the carbide
are filled with water, contact with oxygen is suggsed, and spontaneous ignition of
carbide can be suppressed.

[0014]

According to the biomass fuel manufacturing pkamd the biomass fuel
manufacturing method, it is possible to improvergpefficiency, and to manufacture

the biomass fuel having a high calorific value.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

Fig. 1 is a schematic view showing a configurattba biomass fuel
manufacturing plant system according to a first edament.

Fig. 2 is a flowchart showing a process of a bissrfaiel manufacturing method
according to the first embodiment.

Fig. 3 is a view showing a configuration of a caagsion section according to
the first embodiment.

Fig. 4 is a view showing a configuration of a diyisection according to the first

embodiment.
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Fig. 5 is a view showing a configuration of a watshing section according to
the first embodiment.

Fig. 6 is a view showing a configuration of a motgsection according to the
first embodiment.

Fig. 7 is a view showing a configuration of a wat@shing section according to
a second embodiment.

Fig. 8 is a view showing a configuration of a watshing section according to
a third embodiment.

Fig. 9 is a schematic view showing a configurattba biomass fuel

manufacturing plant system according to a fourtihhedment.

DETAILED DESCRIPTION OF THE INVENTION

[0016]

A first embodiment will be described with refererto Figs. 1 to 6. A biomass
fuel manufacturing plant system 200 according eéoeéimbodiment includes a plurality of
plantations 90 and a biomass fuel manufacturingtd@0. Each plantation 90 is an
essential oil plant having a palm oil plant 102 fefining essential oil (palm oil). In
addition, the biomass fuel manufacturing plant @@y be provided on the inside of the
palm oil plant 101.

[0017]

The biomass fuel manufacturing plant 100 manufasta solid fuel (biomass
fuel) using residual materials generated in thenpail plants 101 and 102. The
manufacturing plant 100 includes a separating@e@D and a discharged oil supply line
L. The separating section 80 separates oil andnfatm oil-containing wastewater

(palm oil mill effluent (POME)) discharged from tpalm oil plants 101 and 102, and
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separates the oil and water into the POME oil asat¢d water.

The POME oil separated by the separating sectios 8covered in a
discharged oil supply section F through the disgpderoil supply line L. In addition,
the separating section 80 and the discharged jpjlgline L may be incorporated on the
inside of the manufacturing plant 100 or may beviddally provided on the outside of
the manufacturing plant 100. In addition, in thectarged oil supply section F, a tank
in which the POME oil, discharged oil at compregsamd discharged oil at crushing
which will be described later, are mixed and recegdemay be separately provided.
The POME oil recovered in the tank, the dischamgédt compressing, and the
discharged oil at crushing are supplied to one arenocations of the carbonization
section or the fuel generation section (kneadimgi@® or molding section) which will be
described later.

[0018]

The palm oil plants 101 and 102 are a facilityrigfining the palm oil using
fruits of palm containing fats and oils as a rawerial. In the palm oil plants 101 and
102, as residues resulting from refinement of @denpoil, the wastewater (oil-containing
wastewater: POME) containing an oil content andtgrfrpit bunches (EFB) are
discharged.

[0019]

As shown in Fig. 1, in the embodiment, the pluyadif plantations 90 are
dispersedly disposed in various places. In addittme plantation 90 may configure a
small-scale biomass fuel manufacturing plant systefrhe palm oil plant 102 of each
plantation 90 includes a compression section 1@donpression by applying a pressure
to the EFB. In the compression section 10, thehadigyed oil (discharged oil at

compressing) effused as the EFB is compressednirgted. The discharged oil at
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compressing is supplied to a carbonization seetor a fuel generation section 60 of a
manufacturing plant 100 to be described later,iandilized as a fuel or a binder.
Specifically, as the compression section 10, a @mtge 10A shown in Fig. 3 is used.

In addition, the compression section 10 may beigea in the palm oil plant
102 in each plantation 90 or may be provided iiffarént place from each plantation 90.
Furthermore, the compression section 10 may bagedwn a track.

[0020]

As shown in Fig. 3, the compactor 10A include®mpression chamber 11 to
which the EFB is input, a piston 12 which compreske EFB by moving from one side
to the other side in the compression chamber hydeaulic cylinder 13 which drives the
piston 12, and a hydraulic unit 14 that suppliéy@raulic pressure to the hydraulic
cylinder 13. The compressed EFB is recovered ffercompression chamber 11 in a
container 16 disposed to be adjacent to the comp&b®A. In a lower portion of the
container 16, a mesh 15 is provided for recovettiegdischarged oil at compressing. In
other words, the discharged oil at compressingsetitas the EFB is compressed flows
downward through the mesh 15 and is recoveredamigcharged oil supply section F.
After being separated from the compactor 10A, th&ainer 16 is transported by a
vehicle or the like and sent to a crushing secZ@no be described later.

[0021]

The EFB compressed by the compression sectios tHtovered in a recovery
step S2 and sent to the crushing section 20. fUshing section 20 may be provided
separately from the plantation 90 or the biomassuanufacturing plant 100. In the
crushing section 20, the EFB compressed by the pegajn section 10 is finely crushed
(crushing step S3). As a specific aspect of thehing section 20, a device, such as a

wood chipper for pulverizing wood or the like irdachip shape, a shearing crusher
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having a rotation shaft, a swing hammer type cnuBlrampact-shearing crushing by a
hammer, and the like are appropriately used. Alwitly the crushing, the oil content
(discharged oil at crushing) effused from the EFBhe discharged oil at crushing is
recovered by the discharged oil supply sectiondruitized as a fuel or a binder in the
carbonization section 40 or the fuel generatiotiee®&0 to be described later
(discharged oil supplying step S9). In additidrg €rushing section 20 may be
provided in the plantation 90.

[0022]

Next, the configuration of the biomass fuel manptuang plant 100 and the
biomass fuel manufacturing method will be descriwitl reference to Figs. 1 and 2.
As shown in Fig. 1, the manufacturing plant 100udes the separating section 80, the
drying section 30, the carbonization section 40ager washing section 50, and the fuel
generation section 60. As shown in Fig. 2, thertaiss fuel manufacturing method
includes a compression step S1 by the above-descciimpression section 10, a
recovery step S2 of recovering the compressed BFByshing step S3 by the
above-described crushing section 20, a drying Stea carbonization step S5, a water
washing step S6, and a fuel generation step S7rough the process shown in Fig. 2,
the biomass fuel is manufactured from the EFB.

In addition, as described above, the POME dis@thfgom the palm oil plant
102 in the plantation 90 is separated into oil aader in the separating step S8 by the
separating section 80 and separated into the POMiadthe treated water. The
separated POME oil is supplied to the carbonizagiep S5 or the fuel generation step
S7 in the discharged oil supplying step S9.

[0023]

In the drying section 30, the water content isoeed from the crushed EFB by
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the crushing section 20 (drying step S4). In adidito the method of drying by coming

into contact with gas generated in a hot air fuenas shown in Fig. 4, the drying section
30 may have a structure, such as the drying se8fiancluding a container-like storage
section 31 which stores the crushed EFB thereiracmler section 32 which covers the
upper portion of the storage section 31. Accordnthe example, the storage section
31 has a silo shape having sufficient dimensiorainp-down direction, and the crushed
EFB is input into the storage section 31. In thedr portion of the storage section 31,
a discharge port 33 for discharging the water gurgéused from the crushed EFB is
formed. Further, as shown in Fig. 4, a bottomaxefof the storage section 31 may be
inclined and the water content may be collectetthéndischarge port 33. The cover
section 32 is in a shape of a sheet which can finesio of a transparent
(sunlight-transmitting) material, such as vinylaide or polyethylene. In other words,
the cover section 32 can allow the sunlight orekirnal light and heat to reach the
storage section 31.

[0024]

The dried EFB is then sent to the carbonizatiatice 40. In the
carbonization section 40, the heat treatment ifopaed with respect to the dried EFB
and the EFB is carbonized. Specifically, by thempkiln furnace or the like, the
carbonized EFB (carbide) is generated by applyeghieat from the outside of the rotary
kiln furnace and by steaming the EFB (carbonizasimp S5). In addition, in the heat
treatment in the carbonization section 40, one atentypes of oil (fuel oil) of the POME
oil, the discharged oil at compressing, and theldigged oil at crushing recovered by the
discharged oil supply section F are supplied toralwstion furnace placed separately
from the rotary kiln, and the high-temperature erdtaas after the combustion is used as

a heat source. The fuel oil is recovered in tisetthrged oil supply section F and is
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supplied to the carbonization section 40 and #eethrough the discharged oil supply

line L (discharged oil supplying step S9). Thecharged oil supply section F is, for
example, a tank, a pump, or the like.

In addition to the above-described method, thbarazation section 40 may be
a hydrothermal carbonization method in which stéasupplied to a reactor and the
carbonization is performed.

[0025]

The carbide to which the heat treatment is peréariny the carbonization
section 40 is then sent to the water washing se&b In the water washing section 50,
the impurities are removed from the carbide by wagthe carbide with water (water
washing step S6). In addition, the impurities mef@ to here include potassium, sodium,
and chlorine contained in the carbide. As showfign 5, the water washing section 50
according to the embodiment includes a pool 51atemnflow generation section 52, and
an input section 53.

[0026]

Water is stored in the pool 51. The water flowm@m@tion section 52 causes the
water in the pool 51 to flow from one side to thlees side in a substantially horizontal
direction. In order to make kneading easy by periog the kneading by a kneading
section 61 to be described later at a higher teatpes, the water temperature may be
approximately 45 to 70 degrees. The input sedis provided above the water
surface of the pool 51. Through the input secE8nthe carbide is input into the pool
51 together with water W. The input section 53udes a water injection section 53A
and an input cylinder 54. The water injection metb3A has a tubular shape extending
from a side wall of the input cylinder 54 into timput cylinder 54, and supplies the water

supplied from the outside into the input cylinddr 5 The input cylinder 54 has a tubular
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shape extending from the input section 53 to theetqgart of the water surface. In
other words, an end portion on a lower side ofitpet cylinder 54 is submerged below
the water surface. Furthermore, the input cylirfehas an input cylinder main body
55 positioned relatively above, a discharge cylirig&positioned below the input
cylinder main body 55, and a connection sectiombith connects the input cylinder
main body 55 and the discharge cylinder 56 to edlcér in the up-down direction. In
the end portion below the discharge cylinder Spat portion 58 (formed of a material
having a smaller specific gravity than water) cdpalb floating on the water surface is
provided. More specifically, the float portion B8mounted slightly above the end
portion below the discharge cylinder 56. The catioe section 57 is formed of an
elastically deformable material. Accordingly, d@nnection section 57 can be
deformed following the change in the height positid the discharge cylinder 56 on the
water surface. In other words, even when the h@&fbthe water surface changes, the
height position of the discharge cylinder 56 notynablds a constant position following
the height of the water surface.

[0027]

The carbide input into the pool 51 through theutrgection 53 is washed with
water while being transported from one side todtiner side by the water flow generated
by the water flow generation section 52. In additisince the carbide has a smaller
specific gravity than water, in the water, the adeliends to float from the water bottom
side to the water surface side. The carbide whdelts and is washed with water is
recovered on the water surface and sent to thewolt fuel generation section 60 (fuel
generation step S7).

[0028]

The fuel generation section 60 includes the kmmepdection 61 and a molding
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section 62.

In the kneading section 61, one or more of the EQil the discharged oil at
compressing, and the discharged oil at crushisgpplied as a binder to the carbide
which has been washed with water (discharged pplsing step S9), and the binder is
mixed with the carbide (kneading step S71). Sadtef the three types of the oil have
calorific values equal to or higher than that di€avy oil (Heavy Fuel Oil), it is possible
to improve the calorific value of the obtained basa fuel. In addition, in addition to
the above-mentioned POME oil, the discharged atbatpressing, and the discharged oil
at crushing, it is also possible to use starchyypoyl alcohol or the like. By being
mixed with the binder, the carbides that are mijufage in an initial state adhere to each
other and become a muddy mixture. In additionjris&e of the voids of the carbide is
filled with the binder, the surface of the carbisleoated, and thus, it is possible to
reduce the possibility that the carbide comes @otatact with the oxygen and ignites
spontaneously.

In the molding section 62, the mixture of carbéhel the binder is molded into a
predetermined shape (for example, pellet shapeld{npstep S72). In addition, in the
molding section 62, similarly to the above-desatikaeading section 61, one or more
types of the POME oil, the discharged oil at corapireg, and the discharged oil at
crushing recovered in the discharged oil supplyised may be supplied as the binder
(Fig. 1).

[0029]

As a device used in the molding section 62, afizér 62A shown in Fig. 6 is
employed as an example. The pelletizer 62A indwleompression roller 621, a die
(porous plate) 622, and a cutter 623. The comjmessller 621 has a shape of a disk

around a shaft extending in the substantially loottizl direction, and a plurality of teeth
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arranged at intervals in a circumferential directoe provided on one side surface.
The compression roller 621 rotates around the shdfhe die 622 is disposed with a gap
below the compression roller 621. The die 622&hsakape of a plate extending in the
substantially horizontal direction, and a pluratfyholes 625 that penetrate in the
up-down direction are formed. The mixture is sigipto the gap between the
compression roller 621 and the die 622. The méxpressed against the die 622 by the
compression roller 621 has a shape of a rod thhe¢gionds to the shape of the hole 625
as flowing downward through the hole 625 of the@2@. The cutter 623 is provided
below the porous plate 622, and cuts the mixtuteudgd from the porous plate 622 to a
predetermined length. Accordingly, pellet-likeiddliel (biomass fuel) is generated.
In the molding section 62, in addition to the abdescribed flat die method, a ring die
method may be used, or a briquette granulation aaetthich is a compression molding
method under pressure may be used.

[0030]

As described above, according to the above-destigbnfiguration, one or
more types of the POME oil, the discharged oilahpressing, and the discharged oil at
crushing are mixed as a binder by the kneadingase6tl or the molding section 62 of
the fuel generation section 60. Since all of tiree types of the oils have calorific
values equal to or higher than that of C heavyita, possible to improve the calorific
value of the obtained biomass fuel. Here, thedrinsl for example, oil of
approximately 9000 kcal/kg. In addition, the iresif the voids of the carbide is filled
with the binder, the surface of the carbide is edaand thus, it is possible to reduce the
possibility that the carbide comes into contachwiite oxygen and ignites spontaneously.
Further, by kneading by the kneading section 64 bibmass fuel can be easily molded.

[0031]



10

15

20

25

18

Furthermore, according to the above-describedigor#tion, after the EFB is
compressed by the compression section 10, the EERished by the crushing section
20, and thus, it is possible to reduce the bulthefentire EFB. Accordingly, it is
possible to improve the transportation efficien€yhe EFB. Furthermore, by drying by
the drying section 30, it is possible to removewia¢er content from the crushed EFB
and to reduce the calorific value required for¢hebonization. In addition, the
discharged oil at compressing and the dischardeat orushing generated by the
compression section 10 and the crushing sectiar@@upplied to one or more locations
of the carbonization section 40 or the fuel genenagection 60 by the discharged ol
supply section F, and can be utilized as an aiddely handing the fuel for the heat
treatment or the binder when generating the fudlaasolid fuel. Accordingly, it is
possible to manufacture a solid fuel that can belyshandled with high efficiency.

[0032]

Furthermore, in the carbonization section 40eitdmes possible to increase a
supply amount of the heat source in a case whersupply amount of the heat source to
the carbonization section is insufficient only witle POME oil.  In the fuel generation
section, it becomes possible to eliminate the rieedddition of a conventionally used
adhesive component, such as starch. Furthermorenty an adhesive function but
also an effect of filling carbide voids and coatthg carbide surface are provided, and
thus, it is possible to reduce the risk of spontaisegnition or the like of the solid fuel to
be manufactured. Furthermore, since the amoum¢atf generated by the discharged
oil itself is added, an effect, such as an incréaslee amount of heat generation of the
solid fuel, can be obtained.

[0033]

In addition, according to the above-described igoim&tion, the carbide
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generated by the carbonization section 40 is waslithdwvater by the water washing
section 50, and the impurities are removed. Sjoedly, after decomposing cellulose or
hemicellulose and a lignin component that configheebiomass by the heat treatment,
by washing with water, a cell wall of the carbidedlecomposed, and thus, it is possible
to remove components into which the impurities §geium, sodium, chlorine, and the
like) are incorporated from the cell. Accordinghybiomass fuel having a high calorific
value can be obtained. Otherwise, in a case diydeothermal carbonization method
using the steam, constrained water in the biomasg$ changed into free water which is
likely to be separated after the hydrothermal caidation processing in the process of
the hydrothermal carbonization, and thus, the imipgrare dissolved in the free water
and it is possible to easily remove the water aantentaining the impurities.
Meanwhile, in a case where the carbide containgriperities, when mixing with the
coal, both are not mixed sufficiently due to th#éuence of the impurities and there is a
possibility that the desired calorific value canhetobtained. However, according to
the above-described configuration, since the intigsrare removed from the carbide, it
is possible to reduce such a possibility. In adnjtsince the carbide has water
repellency, it is possible to easily remove theesitity water by washing with water in a
subsequent step. Furthermore, there is a casewiecarbide immediately after the
carbonization has fire, but in the above-descritmdiguration, direct cooling with
water is performed, and thus, it is possible tangxiish the fire. In addition, since the
minute voids on the surface of the carbide aredilivith water, contact with oxygen is
suppressed, and spontaneous ignition of carbidéeauppressed.

[0034]

In addition, according to the above-described mateshing section 50, by

inputting the carbide into the pool 51 (in watdfr)s possible to cool the carbide and
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remove the impurities, such as potassium, sodiachchlorine, at the same time.
Furthermore, according to the above-described guordtion, since the carbide is input
into the pool 51 together with the water by theuingection 53 and the water in the pool
51 flows from one side to the other side by theewfibw generation section 52, it is
possible to stably wash the carbide with watertasaasport the carbide. In addition,
since the water is injected by the water injectiention 53A and dropped into the pool
51 together with the carbide, it is possible touesdthe possibility that the input cylinder
54 is blocked by the carbide. Additionally, sirthe discharge cylinder 56 has the float
portion 58 and is connected to the input cylindaimbody 55 by the deformable
connection section 57, it is possible to changehttight position of the discharge
cylinder 56 in accordance with the change in theewsurface height. Accordingly, it is
possible to reduce the possibility that the endipoof the discharge cylinder 56 is
exposed on the water surface, and to achieveeawtadre the carbide is normally
exposed to the water.

[0035]

In addition, according to the above-describedrdyygection 30, it is possible to
recover the heat by the sunlight in the storaggé@e81 through the cover section 32
formed of a material having light transmitting peofees. Due to the heat, it is possible
to further promote the drying of the EFB.

In addition, in the drying section 30, the emptyitfbunches stored in the
storage section are squeezed by their own weightdescharge the contained water
content. In other words, it is possible to remthewater content from the empty fruit
bunches and to dry the empty fruit bunches withusinng other devices or power.
Accordingly, since the configuration of the dryisegction is simplified, it is possible to

reduce the manufacturing cost or the maintenanse co
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[0036]

In addition, according to the above-described igométion, the crushing
processing is performed after recovering the EF®ipusly compressed by the
compression section 10 of the palm oil plant 102axfh plantation 90 into one plant.

By transporting the EFB in a compressed stats,possible to reduce the transportation
efficiency and the cost from the plantation 90he plant. In addition, since it is
unnecessary to provide the devices by dispersmgldvices, such as the crushing
section 20, in each plantation 90, it is possiblartiformly manage the production
amount or the like of the biomass fuel.

[0037]

Above, the first embodiment is described with refee to the drawings. In
addition, for example, in the above-described Brebodiment, an example in which the
pelletizer 62A shown in Fig. 6 is used as the nm@diection 62 has been described.
However, the aspect of the molding section 62 tdinoted to the above, and it is also
possible to use a briquette granulation method i@ compression molding method
by pressure.

In addition, Fig. 2 shows the separating stefnefROME discharged from the
palm oil plants 101 and 102. As shown in Figh2, oil and the water of the POME is
separated in the separating step S8 by the sepasEction 80 and separated into the
POME oil and the treated water. Thereatfter, indiseharged oil supplying step S9, the
separated POME oil is supplied to carbonizatiop S or the fuel generation step S7,
and can be utilized as a fuel for the heat treatmea binder when molding the fuel. In
such a manufacturing method, the water washingStemay be omitted and the fuel
generation step S7 may be performed after the nadion step S5.

[0038]
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Next, a second embodiment will be described weference to Fig. 7. In
addition, the same reference numerals will be gteethe same configurations as those
in the above-described embodiment, and the detddedription thereof will be omitted.
In the embodiment, the configuration of a waterhiag section 50B is different from
that of the above-described first embodiment. W@ in Fig. 7, the water washing
section 50B according to the embodiment includespthol 51, a water amount control
section 57B, the water flow generation sectiontb@,input section 53, a transport
section 55B, and a water surface detection seb6@&n

[0039]

Water is stored in the pool 51. The water flowm@m@tion section 52 causes the
water in the pool 51 to flow from one side to tlieew side in the substantially horizontal
direction. The input section 53 is provided abthewater surface of the pool 51.
Through the input section 53, the carbide is inptd the pool 51 together with water W.
The input section 53 includes the water injectiectisn 53A and the input cylinder 54.
The water injection section 53A has a tubular stapen angular shape extending from
the side wall of the input cylinder 54 into the uhjgylinder 54, and supplies the water
supplied from the outside into the input cylinddr 5 The input cylinder 54 has a tubular
shape extending from the input section 53 to theetqgart of the water surface. In
other words, the end portion on the lower sidénefihput cylinder 54 is submerged
below the water surface. The water amount cosgotion 57B is connected to the
water injection section 53A, for example, and nmaiimg the amount of water stored in the
pool 51 constant by adjusting the supply amounhefwater to the pool 51 by the water
injection section 53A.

[0040]

The transport section 55B is a conveyor disposeta pool 51 and includes a
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pair of rollers 5511 disposed in parallel to eattteq and a belt 5512 bridged between

the rollers 5511. The pair of rollers 5511 rotatethe same direction around the own
axes. The belt 5512 is provided with a pluralityate portions 5513 extending in the
substantially vertical direction from the surfadelee belt 5512 and arranged at intervals
in a direction in which the belt 5512 extends.

[0041]

In the embodiment, the plurality (two) of transpsections 55B (a first transport
section 551 and a second transport section 55reaaged in the substantially
horizontal direction. The first transport sectkfil positioned on the input cylinder 54
side is disposed diagonally from the upper patthéolower part as being oriented from
one side to the other side. In addition, in thie 12, the surface positioned on the
upper side of the roller 5511 is oriented from akiger side to one side and the surface
positioned on the lower side of the roller 551%tes$ in the direction oriented from one
side to the other side. The second transportsebt2 positioned on the side separated
from the input cylinder 54 extends in the substdiythorizontal direction. The end
portion on one side of the second transport seé&iéhis positioned above the end
portion on the other side of the first transpodtiesm 551. In other words, at least a part
of the first transport section 551 and a part efghcond transport section 552 overlap
each other in the up-down direction. In additiamotational direction of the belt 5512
of the second transport section 552 is the samaeaimtional direction of the belt 5512
of the first transport section 551.

[0042]

The water surface detection section 56B deteettigiight of the water surface
of the pool 51 and sends out a detected valuestavélier amount control section 57B.

Specifically, in the water amount control sectigiB5the water amount control section
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57B is controlled based on the detected valueefhter surface detection section 56B
such that the end portion on at least one sidei(icydinder 54 side) in the transport
section 55B is exposed above the water surfacethensupply amount of the water by
the water injection section 53A is adjusted.

[0043]

In the above-described water washing section B@carbide is first input
together with the water from the input section 53he carbide falls together with the
water in the input cylinder 54 and reaches thespart section 55B. As the belt 5512
of the transport section 55B rotates, the plat¢éigpgob513 moves the carbide in the
direction of sinking into the water. Furthermadi® carbide is washed with water while
being transported from one side to the other dinlegathe lower surface of the belt 5512.
After the carbide that has reached the end podiothe other side of the first transport
section 551 floats up due to the own buoyancyctibide reaches the second transport
section 552 positioned above the first transpartiee 551, and is transported from one
side to the other side.

[0044]

According to the above-described configurationifputting the carbide into
the pool 51 (in water), it is possible to cool t@@bide and remove the impurities, such
as potassium, sodium, and chlorine, at the sane tirfurthermore, according to the
above-described configuration, since the carbidiepist into the pool 51 together with
the water by the input section 53 and the watéhenpool 51 flows from one side to the
other side by the water flow generation sectionitag,possible to stably wash the
carbide with water together with transport by tlesport section 55B. In addition,
since the water is injected by the water injectention 53A and input into the pool 51

via the transport section 55B together with théichs, it is possible to reduce the
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possibility that the input cylinder 54 is blockeglthe carbide. In addition, since the

water amount control section 57B adjusts the suppipunt of the water by the water
injection section 53A such that the end portiorableast one side of the transport
section 55B is exposed above the water surfacallmaséhe detected value of the water
surface detection section 56B, it is possible thuce the possibility that the entire
transport section 55B is submerged. Accordinglig possible to smoothly wash the
input carbide with water and transport the carbide.

[0045]

Next, a third embodiment will be described witference to Fig. 8. In
addition, the same reference numerals will be gteethe same configurations as those
in each of the above-described embodiments, anddtaéled description thereof will be
omitted. In the embodiment, the configuration efater washing section 50C is
different from that of the above-described firstoaaiiment. As shown in Fig. 8, the
water washing section 50C according to the embadinmeludes the pool 51, the water
flow generation section 52, the input section 8l a waterwheel section 55C.

[0046]

Water is stored in the pool 51. The water flowmeation section 52 causes the
water in the pool 51 to flow from one side to tlieew side in the substantially horizontal
direction. The input section 53 is provided abthewater surface of the pool 51.
Through the input section 53, the carbide is inptd the pool 51 together with water W.
The input section 53 includes the water injectiectisn 53A, a rotary valve 53B (valve
section), and the input cylinder 54. The wategdtipn section 53A has a tubular shape
extending from the side wall of the input cylinderinto the input cylinder 54, and
supplies the water supplied from the outside ih®input cylinder 54. The rotary valve

53B is disposed in the input cylinder 54 abovewiager injection section 53A, and
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suppresses a backward flow of the air to the upstrside, that is, the carbonization
section 40 side. The rotary valve 53B includessk dortion 531 and a blade portion
532. The disk portion 531 has a shape of a disrat the rotation shaft extending in
the substantially horizontal direction. The disktpn 531 is rotatable around the
rotation shaft. A plurality of blade portions 588posed at intervals in the
circumferential direction of the rotation shaft @revided on the surface of at least one
side of the disk portion 531. The blade portio& 5as a shape of a plate extending
from an inner side in the radial direction of tle¢gation shaft toward the outside. The
input section 53 is supported above the water serfd the pool 51 by the input cylinder
54.

[0047]

The waterwheel section 55C is provided below tipaii cylinder 54, that is,
under the water surface of the pool 51. The wateeksection 55C is a waterwheel
that rotates around the rotation shaft extendirthensubstantially horizontal direction.
At least the upper part of the waterwheel sectio@ 5 exposed on the water surface.
The waterwheel section 55C rotates in a directiowhich the upper portion exposed on
the water surface moves from the other side tosaieein the horizontal direction.

[0048]

In the above-described water washing section B¥carbide is first input
together with the water from the input section 53t this time, by rotating the rotary
valve 53B, the carbide is input. The carbide fadigether with the water W in the input
cylinder 54 and reaches the waterwheel section 5%G. the waterwheel section 55C
rotates, the carbide is guided in the directiosioking into the water and washed with
water. The carbide that has reached the otheo$ittee waterwheel section 55C floats

up due to its own buoyancy.
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[0049]

According to the above-described configurationirputting the carbide into
the pool 51 (in water), it is possible to cool t@gbide and remove the impurities, such
as potassium, sodium, and chlorine, at the sane tirfurthermore, according to the
above-described configuration, since the carbidiepist into the pool 51 together with
the water by the input section 53 and the watéhenpool 51 flows from one side to the
other side by the water flow generation sectionitSi,possible to stably wash the
carbide with water together with transport by thetemwheel section 55C, and to
transport the carbide. In addition, since the ickris input into the input cylinder 54 as
the rotary valve 53B rotates, it is possible touesthe possibility that the input cylinder
54 is blocked by the carbide. In addition, thera case where the pressure on the
upstream side of the input section 53 is a negatigssure, but by providing the rotary
valve 53B, it is possible to reduce the possibiligt the input carbide flows back to
other equipment (carbonization section 40 or tke)li

[0050]

Next, a fourth embodiment of the invention will hescribed with reference to
Fig. 9. In addition, the same reference numerdlde given to the same
configurations as those in each of the above-desg®mbodiments, and the detailed
description thereof will be omitted. As shown ig.F, a biomass fuel manufacturing
plant system 200B according to the embodiment dedithe compression section 10, the
crushing section 20, and a biomass fuel manufagyiant 100B. In addition, the
compression section 10 may be provided in the atamt 90, for example.

The manufacturing plant 100B may be the sameeamtmufacturing plant 100
according to the first embodiment to the third edibeent, or the solid fuel (biomass

fuel) may be manufactured using residual mategafserated in the plantation 90
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according to another configuration.

[0051]

According to the above-described configuratiorthasdischarged oil at
compressing generated from the compression sebfi@md the discharged oil at
crushing generated from the crushing section 2@apelied to the biomass fuel
manufacturing plant 100B, it is possible to utilthe oil as a fuel for the heat treatment
or a binder when molding the fuel. Accordinglytle carbonization section, it
becomes possible to increase a supply amount difgaesource in a case where the
supply amount of the heat source to the carbooizaction is insufficient only with the
POME oil.

[0052]

Above, several embodiments are described withreate to the drawings. In
addition, various changes or modifications can beero the above-described
configuration or method without departing from thist of several embodiments.

For example, the compression section 10 and thghiorg section 20 may be
installed in the same plant. In addition, in aecatiere there are a plurality of
plantations 90, the crushing may be performed byctlashing section 20 after collecting
the EFB at one location from the compression sed®provided in the palm oil plant
102 of each plantation 90. Furthermore, the cosgpoa section 10 and the crushing
section 20 may be provided in the biomass fuel rfanturing plant 100, and may
construct a small-scale biomass fuel manufactyslagt system.

[0053]

Furthermore, a dewatering section may be provisgdeen the kneading
section 61 and the water washing section 50. dasa where the carbide generated in

the carbonization section 40 contains a large amaiuwvater content, by performing
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dewatering from the carbide with the dewateringisacit is possible to easily perform
the kneading. In the dewatering section, the esthgas from the drying section 30
may be used. In addition, the heat of the exhgasfrom the drying section 30 may
also be used in the kneading section 61. Accolgiitdpecomes possible to improve
the efficiency of the entire system.

[0054]

Furthermore, when recovering the compressed efngtypunches and the
discharged oil from each plantation 90, the amaditihe empty fruit bunches and the
discharged oil at each plantation 90 may be managednetwork, and the empty fruit
bunches and the discharged oil may be efficieritpvered.

[0055]

While preferred embodiments of the invention hiagen described and shown
above, it should be understood that these are daeynyf the invention and are not to be
considered as limiting. Additions, omissions, sitbsons, and other modifications can
be made without departing from the spirit or scopthe present invention.

Accordingly, the invention is not to be consideasdbeing limited by the foregoing

description, and is only limited by the scope & #ppended claims.

EXPLANATION OF REFERENCES
[0056]
10 ... compression section
10A ... compactor
11 ... compression chamber
12 ... piston

13 ... hydraulic cylinder
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14 ..

15 ...

16 ...

20 ...

30 ...

31 ...

32 ...

33 ...

40 .

31

hydraulic unit
mesh

container
crushing section
drying section
storage section
cover section
discharge port

.. carbonization section

50, 50B, 50C ... water washing section

51 ... pool

52 ... water flow generation section
53 ... input section

53A ... water injection section

53B ... rotary valve (valve portion)
531 ... disk portion

532 ... blade portion

54 ... input cylinder

55 ... input cylinder tube main body

55B

551

552

... transport section
... first transport section

... second transport section

5511 ... roller

5512 ... belt

5513 ... plate portion
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55C ... waterwheel section

56 ... discharge cylinder

56B ... water detection section

57 ... connection section

57B ... water amount control section
58 ... float portion

60 ... fuel generation section

61 ... kneading section

62 ... molding section

62A ... pelletizer

621 ... compression roller

622 ... die (porous plate)

623 ... cutter

625 ... hole

80 ... separating section

90 ... plantation

100, 100B ... manufacturing plant
101, 102 ... palm oil plant

200, 200B ... manufacturing plant system
F ... discharged oil recovery section
L ... discharged oil supply line

S1 ... compression step

S2 ... recovery step

S3 ... crushing step

S4 ... drying step
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S5 ... carbonization step

S6 ... water washing step

S7 ... fuel generation step

S71 ... kneading step

S72 ... molding step

S8 ... separating step

S9 ... discharged oil supplying step
EFB ... empty fruit bunches

POME ... oil-containing wastewater
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CLAIMS
1. A biomass fuel manufacturing plant comprising:

a separating section that is configured to separate oil and water from
oil-containing wastewater discharged from an essential oil plant that is configured to
refine essential oil from fruits containing fats and oils, and that is configured to
separate the oil and water into POME oil and treated water; and

a discharged oil supply line that is configured to supply at least one of the
POME oil, discharged oil at compressing discharged when compressing empty fruit
bunches, and discharged oil at crushing discharged when crushing the empty fruit
bunches, to at least one or more locations of a carbonization section that is
configured to generate carbide by performing heat treatment with respect to the
empty fruit bunches discharged from the essential oil plant and a fuel generation

section that is configured to generate a fuel from the carbide.

2. The biomass fuel manufacturing plant according to claim 1,
wherein at least one of the POME oil, the discharged oil at compressing, and

the discharged oil at crushing is supplied as the fuel of the carbonization section.

3. The biomass fuel manufacturing plant according to claim 1 or 2,
wherein the fuel generation section further includes a kneading section for
mixing a binder with the carbide, and
wherein the discharged oil supply line is connected to at least one or more

locations of the carbonization section and the kneading section.

4. The biomass fuel manufacturing plant according to claim 3,
wherein at least one of the POME oil, the discharged oil at compressing, and

the discharged oil at crushing is supplied to the kneading section as a binder.

5. The biomass fuel manufacturing plant according to any one of claims 1 to 4,
further comprising:

a water washing section that is configured to remove impurities contained in
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the carbide by washing the carbide with water,
wherein the fuel generation section is configured to generate the fuel from

the carbide washed with water by the water washing section.

6. The biomass fuel manufacturing plant according to claim 5,

wherein the water washing section includes a pool for storing water therein,
a water flow generation section that is configured to cause the water in the pool to
flow from one side to the other side, and an input section that is configured to input
the carbide together with the water from above a water surface of the pool,

wherein the input section includes an input cylinder extending to a lower
side of the water surface, and a water injection section that has a tubular shape
extending from a side wall of the input cylinder into the input cylinder and that is
configured to supply the water supplied from an outside into the input cylinder,

wherein the input cylinder includes an input cylinder main body, a discharge
cylinder positioned below the input cylinder main body, and a connection section for
connecting the input cylinder main body and the discharge cylinder in an up-down
direction,

wherein a float portion for floating the discharge cylinder on the water
surface is provided in an end portion below the discharge cylinder, and

wherein the connection section is deformable following a change in a height

position of the discharge cylinder on the water surface.

7. The biomass fuel manufacturing plant according to claim 5,

wherein the water washing section includes a pool for storing water therein,
a water amount control section that is configured to adjust an amount of water
stored in the pool, a water flow generation section that is configured to cause the
water in the pool to flow from one side to the other side, an input section that is
configured to input the carbide together with the water from above a water surface
of the pool, a transport section that is provided below the input section and that is
configured to transport the carbide from one side to the other side, and a water

surface detection section that detects a height of the water surface,
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wherein the input section includes an input cylinder extending to a lower
side of the water surface, and a water injection section that has a tubular shape
extending from a side wall of the input cylinder into the input cylinder and that is
configured to supply the water supplied from an outside into the input cylinder, and

wherein the water amount control section adjusts the amount of the water
based on a detected value of the water surface detection section such that at least
the end portion on one side in the transport section is exposed above the water

surface.

8. The biomass fuel manufacturing plant according to claim 5,

wherein the water washing section includes a pool for storing water therein,
a water flow generation section that is configured to cause the water in the pool to
flow from one side to the other side, an input section that is configured to input the
carbide together with the water from above a water surface of the pool, and a
waterwheel section that is provided below the input section, has at least a lower
portion below the water surface and that is configured to transport the carbide from
one side to the other side,

wherein the input section includes an input cylinder disposed above the
water surface, a water injection section that has a tubular shape extending from a
side wall of the input cylinder into the input cylinder and that is configured to supply
the water supplied from an outside into the input cylinder, and a valve portion that is
provided above the water injection portion and suppresses a backward flow of the
air toward the carbonization section side, and

wherein the valve portion includes a disk portion that is formed in a disk
shape around a rotation shaft extending in a horizontal direction and is rotatable
around the rotation shaft, and a plurality of blade portions that are disposed at
intervals in a circumferential direction of the rotation shaft above a surface at least
on one side of the disk portion and extend from an inner side in a radial direction of

the rotation shaft toward the outside.

9. The biomass fuel manufacturing plant according to claim 4,
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wherein the fuel generation section includes a molding section that is
configured to mold a mixture of the carbide and the binder into a predetermined

shape.

10. A biomass fuel manufacturing plant comprising:

a separating section that is configured to separate oil and water from
oil-containing wastewater discharged from an essential oil plant that is configured to
refine essential oil from fruits containing fats and oils, and that is configured to
separate the oil and water into POME oil and treated water;

a carbonization section that is configured to generate a carbide by
performing heat treatment with respect to empty fruit bunches discharged from the
essential oil plant;

a water washing section that is configured to remove impurities contained in
carbide by washing the carbide with water;

a fuel generation section that is configured to generate a fuel from the
carbide washed with the water by the water washing section; and

a discharged oil supply line that is configured to supply at least one of the
POME oil, discharged oil at compressing discharged when compressing empty fruit
bunches, and discharged oil at crushing discharged when crushing the empty fruit
bunches, to at least one or more locations of the carbonization section and the fuel

generation section.

11. A biomass fuel manufacturing plant system comprising:
the biomass fuel manufacturing plant according to any one of claims 1 to 9;
a compression section that is configured to compress the empty fruit
bunches;
a crushing section that crushes the compressed empty fruit bunches; and
a discharged oil supply section that is configured to supply at least one of
POME oil generated in the separating section, the discharged oil at compressing
generated in the compression section, and the discharged oil at crushing generated

in the crushing section to at least one location of the carbonization section and the
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fuel generation section through the discharged oil supply line,
wherein the biomass fuel manufacturing plant further includes a drying

section that is configured to dry the crushed empty fruit bunches.

12. A biomass fuel manufacturing plant system comprising:

the biomass fuel manufacturing plant according to claim 10;

a compression section that is configured to compress the empty fruit
bunches;

a crushing section that crushes the compressed empty fruit bunches; and

a discharged oil supply section communicating with the discharged oil
supply line that is configured to supply at least one of the POME oil generated when
separating oil and water from the oil-containing wastewater discharged from the
essential oil plant, the discharged oil at compressing generated in the compression
section, and the discharged oil at crushing generated in the crushing section to at
least one location of the carbonization section and the fuel generation section,

wherein the biomass fuel manufacturing plant further includes a drying

section that is configured to dry the crushed empty fruit bunches.

13. The biomass fuel manufacturing plant system according to claim 11 or 12,
wherein the discharged oil supply section is configured to supply the POME

oil as at least the fuel for the heat treatment to the carbonization section.

14. The biomass fuel manufacturing plant system according to claim 11 or 12,
wherein the drying section includes a storage section for storing the crushed
empty fruit bunches therein and discharging water content contained in the empty

fruit bunches by a weight of the empty fruit bunches.

15. The biomass fuel manufacturing plant system according to claim 14,
wherein the storage section includes a cover section that covers the stored
empty fruit bunches from above and is formed of a material having light transmitting

properties through which sunlight is transmitted.
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16. The biomass fuel manufacturing plant system according to claim 11 or 12,
wherein a plurality of plantations respectively have the compression section,
and the compressed empty fruit bunches is recovered and sent to the crushing

section from the plurality of plantations.

17. A biomass fuel manufacturing method comprising:

a separating step of separating oil and water from oil-containing wastewater
discharged from an essential oil plant that is configured to refine essential oil from
fruits containing fats and oils, and separating the oil and water into POME oil and
treated water; and

a discharged oil supplying step of supplying at least one of the POME ail,
discharged oil at compressing discharged when compressing empty fruit bunches,
and discharged oil at crushing discharged when crushing the empty fruit bunches, to
at least one or more locations in a carbonization step of generating carbide by
performing heat treatment with respect to the empty fruit bunches discharged from
the essential oil plant and a fuel generation step of generating a fuel from the
carbide,

wherein, in the discharged oil supplying step, at least one of the POME oil,
the discharged oil at compressing, and the discharged oil at crushing is supplied to at

least one location in the carbonization step and the fuel generation step.

18. The biomass fuel manufacturing method according to claim 17,
wherein at least one of the POME oil, the discharged oil at compressing, and

the discharged oil at crushing is supplied as the fuel of the carbonization step.

19. The biomass fuel manufacturing method according to claim 17 or 18,

wherein the fuel generation step further includes a kneading step of mixing
a binder with the carbide, and

wherein the discharged oil supplying step is configured to supply at least

one of the POME oil, the discharged oil at compressing, and the discharged oil at
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crushing to the kneading step.

20. The biomass fuel manufacturing method according to claim 19,
wherein at least one of the POME oil, the discharged oil at compressing, and

the discharged oil at crushing is supplied to the kneading step as a binder.

21. The biomass fuel manufacturing method according to any one of claims 17 to 20,
further comprising:

a water washing step of removing impurities contained in the carbide by
washing the carbide with water,

wherein the fuel generation step is configured to generate the fuel from the

carbide washed with the water in the water washing step.

22. The biomass fuel manufacturing method according to claim 20,
wherein the fuel generation step includes a molding step of molding a

mixture of the carbide and the binder into a predetermined shape.

23. The biomass fuel manufacturing method according to any one of claims 17 to 22,
further comprising:

a compression step of compressing the empty fruit bunches in the previous
process of the carbonization step;

a crushing step of crushing the compressed empty fruit bunches; and

a drying step of drying the crushed empty fruit bunches.

24. The biomass fuel manufacturing method according to claim 23,
wherein the compression step is performed at a plurality of locations, and
wherein the method further comprises a recovery step of recovering the
compressed empty fruit bunches between the compression step and the crushing

step.

25. A biomass fuel manufacturing method comprising:
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a carbonization step of generating a carbide by performing heat treatment
with respect to empty fruit bunches discharged from an essential oil plant by using
discharged oil discharged from the essential oil plant that is configured to refine
essential oil from fruits containing fats and oils as a fuel;

a water washing step of removing impurities contained in the carbide by
washing the carbide with water; and

a fuel generation step of generating the fuel from the carbide washed with

the water in the water washing step.

26. A biomass fuel comprising:

a carbide of empty fruit bunches obtained from fruits containing fats and
oils; and

a binder for adhering the carbides to each other,

wherein the binder includes at least one of POME oil obtained by separating
oil and water from oil-containing wastewater discharged when generating essential
oil from fruits, discharged oil at compressing discharged when compressing the
empty fruit bunches, or discharged oil at crushing discharged when crushing the

empty fruit bunches.



