1 Title of the Invention: SOLID FUEL Field of the Invention: 5[0001]
The present invention relates to a sofid fuel. Mre specifically, it
‘relates to a solid fuel which nakes effective use of the fruit
(especially seed) of a certain kind of a plant which grows in | arge

- quantities in nature and contains a lot 10 of an oil conponent, or
press cake obtained after the extraction of an oil conponent fromthe
seed t hdarigdfe dMicthertrevapeodriically, it relates to a solid fuel

whi ch nmakes efg g_%d\%% se of the above fruit (especially seed) or

press cake therO duces as snall an anount as possible of a

harnf ul gas or 15 residue after conbustion, generates a |arge

quantit e d the suppression of the production of
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for bher(MdlOIgower generati on 20 Description of the Pr| or Art: [0002]
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and pO\A/éfrhlmh lggi08 sa d Nalegggatileas itdefodsi natusesasdchonsaEbal aahdt
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used as raw materials of 3 e biofuels is break mg@cvm ecol ogi cal

bal ance %dn@recddofimonsditarfcemid e aed e 10 kanichh @A d t hat

temnsr Bﬁﬁeﬁﬁ?ﬁtfﬁ%lwr 92Che 1 488 td b 581 08CARSRRN il hakesU PPEttive
use of the above fruit (especially seed) or press cake thereof,

produces as small an amount as possible of a harmful gas or

15 residue after combustion, generates a large guantity of heat
and leads to the suppression of the production of carbonic

dioxide, especially a solid fuel suitable for use as a fuel for

thermal power generatiomn.

20 Description of the Prior Art:
[0002]

The causes of global warming which is one of the global
environmental issues include an increasing amount of carbon
dioxide existent in air. Various approaches to the suppression

25 of the production of carbon dioxide are being made on a global
basis. As one of the approaches, the production of biofuels
and use of them in automobiles and power boilers as alternatives
to fossil fuels such as coal and gasoline are under way. However,
use of foods such as corn which are used as raw materials of

30 the biofuels is breaking down ecological balance and economical
balance and therefore it cannot be said that this is the best
approach. Thus, it is necessary to take global environment into
consideration while effects on clothing, food and housing whose
balance is indispensable for human lives are minimized. Since

35 this is a very difficult problem to be solved, various studies



consideration while effects on clothing, food and housi ng whose

bal ance is indispensable for human liyes are mnimzed. Since 35 this
‘is a very difficult problemto be solved, various studies 2 are
under way but the problemis not solved yet. Then, a solid fuel

maki ng use of plastics is used in power boilers as an alternative to
oil and coal but it cannot be said that its effect of suppressing the
product ize qhd@ard@@p kdjto)théeperBeﬁaM S‘JfoEtC'BGl'lyEd[jD@BS] Then, a Folids
(especi se havi ng. a rel ativel cont e
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t hese, arge nunber SEeds T on whi ch an oi |
conpdnerstatiis fexttreaot.ed to be used for rrany purposes. (1) Ricinus
conmuni S[O:b%l is also known as "castor-oil plant” and a perenni al

whi ch grows | n large quantities in Africa, India and China. Although
oi | extract edFrudmsi t{espeed dld wseddsd davdwgra erdldticfelsagtion o I,

the oil c%%sceh'tgefta%'o&'f %oRBEnkAtOE: SO {HADUZE0 ASu bR, 2OHaveyer
studies on the oil onen use as a or-an ter native
fuel toeckdde.oi Thare @wmd@@g%ymbez)omhmrcér@éﬁiﬁ épgeds) fromg
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grows in large quantitiés 1n China and Tal wan. An oi | conponent
ext r act égdusdmiialspseddcks - us@dt st éhﬁé\ﬁrnﬁh@rﬁ%ll@fl%é@v@r achmaves
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is al so known as sic nut" or "Jatropha™, its seed has a high
cont ent ugkdoiflory ﬁ@@ghliiutrl?g}scﬁﬁs in Central and South 30 America, and

its cropqyi &ds AL Ml igh. Therefore, it is cultivated in |arge
quantities in_many countries such as India, China, Africa and South

Ametdca. Q| &%t AECREECT KBAVNt 85 sSRASTRTTSEY PHABHAP AR P R ™ ahd
i's now ahli-AClyiRes QS 18frge quantities in Africa, India and China.

Although 0il extracted from its seed is used as a raw material
of castor oil, the 0il has high toxicity and is not so much used
as food.
20 However, studies on the o0il component for use as a bio
fuel or an alternative fuel to crude oil are now under way.
(2) Triadica sebifera
It is also known as “Sapium sebiferum” or “Chinese tallow
tree” and grows in large guantities in China and Taiwan. An
25 o0il component extracted from its seed is used as a raw material
of soap or candles and partially used for medical purpose.
(3) Jatropha curcas
It is also known as “physic nut” or “Jatropha”, its seed
has a high content of oil though it grows in Central and South
30 America, and its crop vields are very high. Therefore, it is
cultivated in large quantities in many countries such as India,
China, Africa and South America. il extracted from its seed
is used in soép and candles and is now attracting lots of
attention as a biodiesel fuel.

35 (4) Brassica rapa L. var. nippo-oleifera



attention as a biodiesel fuel. 35 (4) Brassica rapa L. var.

ni ppo-oleifera 3 It is also kjpjown as "oilseed rape" and a
*cruci ferous biennial plant that belongs to the famly Brassica. It is
a crop plant which has been cultivated as a vegetable to extract oi
and ot herwi se known as "field nmustard” or "colza (cole seed, 5 a

coll ected seed in a precise sense) and was cal |l ed "Kona" or

“Nasum re" i nrtthasE@Qs@endn@ﬁlm @3 “Rdllmed rape” and d srigefwrdcs
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(copr a) “le olgntl%lemed f Ehae nen of Cocos nucifera L. or Elaeis
gui neensi jlacq used In |n S%I’I al soap and margarine. Syrup and
sugar ar(® )ob?ﬂumml by cutting the peduncles of several kinds of
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it. 20(6)Zea may neous annual plant. |Its seed as

gral n i sllugeﬂ;bfalmm salicdt aa]dquqmgmrcmfef@oﬁand%lr%céalw|%bﬁm%t
fra f oil or bioethanol, and its

annual %;plz}t&q:r t%l u%tqdzﬁ%r{rﬁ%%r?(o G%jreg(}oo 000 tons. About 25

400, 000, 000 téhs;mﬂs ah J;atrq%qugéélageﬁ@eutaﬁotmﬁab@@gee@ 000Ck®Ns
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gl andul osa i stribut he sout hwest of Anerica from
Texas t beeal bbecnpa Apadt RernbPPA peakexieoliqddlgrangd Beadrk2pt 478,

30 hills and,desel Sn %%étt $ e fghte RRAURS AROW1 YRold S rAeTe

droops and its aromatic |ight yeIIowrovvers bl oom from sprin

sunkfer . ampyntr of hic-guHdyy aad (o) 1§ ShhdeRed | fAmksel3 LF\TES)‘EIiln
the Soublfv\%%tco%atnﬁcmi%r%h@ | or & R¥ON %ﬂr&@%@lyﬁh byadd@ised in

I nvention: [0004 hen, the inventors of the present invention
pai d at £BAUSEF1ES EREPf aéfi FREEERBCahoVE YR AN DI SEIRE 31D HeFaingiy

by cutting the peduncles of several kinds of Arenga pinnata,
boiling down sap bled from the cut ends and drying it.
20 (6) Zea mays
It is a gramineous annual plant. Its seed as grain is
used as human diet and livestock feed and is also important as
a raw material of starch (corn starch), oil or biocethanol, and
its annual world production amounts to 600,000,000 tons. About
25 400,000,000 tons out of it is used as feed and about 200,000,000
tons is used as a staple of the human diet.
(7) honey mesquito (Prosopis glandulosa)
It is distributed in the southwest of America from Texas
to California and the north of Mexico. It grows on dry plains,
30 hills and deserts, and its height becomes about 6 m. Its raceme
droops and its aromatic light yellow flowers bloom from spring
to summer. Its fruit is a shell and ripens in summer. Indians

living in the southwest eat this shell.

35 Summary of the Invention:



5 referred to as "press cake" hereinafter) obtained after an oi
conponent has been extracted fromthe,seed is produced in | arge
quantities and conducted intensive studies to develop a solid fuel
whi ch makes effective use of the seed or the cake and can be used as
a new energy source for suppressing the production 10 of carbon
dioxide in particular. As far as the inventors know, especially the
press cakesh el 06lUsLdsbval "Bst thBersaakt agpunt as that of the
extracted oil. conponent and a small anmount of the oil conponent
remai ns §%PQhk press cake. Therefore, it is generally known that the
press cake itsgeldn, sHd {heedwsre aif 1Ehsaete pieeesnaagt an peidsed as
fuel but its use is sgal% in scale [0005% The,in en#prs.
conduct it & ¥ HOTEt LR R (R abbPed BBy 8 cieHh @ 58KE t HAPSWAERPLKe
above seadfeesfedabby phes preatstakeet hereelr )oobaatoapositeéomn oil
conprising the sa t he in 20, compopent is, thermall anpr essed
and ol JEURIFET. SPECPFPR o 15 The T8 HAT P dEPBTOUR! hnapas
obt ai nedpwirdthiotd e s1sirmy canbacgedaimuahsafreasbidiles {d alevexanplaesodid

pl astic)_.or. a,.f.ormretaini ent (for aml e r er..or '
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suffi ci ént lnsddargeacadwredecgyadmeras rsehipg faseling-thehprodtheyon
fou th rprisi ot I pr o fii GJ y. bi
hargﬁes§)aﬁa§#8§g %%%gégﬁﬁhngggcg§g£r|e%%q%%$%$re %Hfﬁ%ﬁﬂé%% Fh??y
t hough idspanial Ins thieeppe es cadak é sasrodiecediim ednpefietite sHmMesahonnt
retent’ ofl SHER Idd ¥nles 0G0 30 94! LB YR Al & chanachRELAL! 6e
properti€s as a sol1d Fuel, especial Iy ue or thermal power
gener at itdre oAlsobingofigal yersinsrigudgher ppeskt¢ane. of Tt ruchitass
st or age, ggﬁ t,at i oadi fher spr. 1,00 ( d

before J%%{ ?ﬁ%da%Vggéﬂgﬁ%gg#aigggﬁkgfg%iéﬁsg%gﬁ%$ gﬁd%ahegegé of
f r agrentsadopibecerars] pankes usehl as pusduert Bésones ignsnat dbirescgleor
use as imdustrial solid fuel. [0006] It was found that the

fragmentation and disintegration of the solid fuel according to the
present i nventlihen ifraeditp s sdiudted Hdgedigegse At imote mpPyes or e

use by fieut WA g e 0khan Rl RN 8E84N ddshd PITNf Fhelplesg
time as an 1 ndustrial fuel having a suitable nolded size,” especially
a fuel fasrke hdersciporer GenReatt AN Q@“mkh%n‘fd%hescﬁakﬂ%gst kee main
Prophem drfddnt is thdgndIBs b VSN Odh dato TBEe Baged §petheic

above knowl'edge. According to the present invention, there is )
provi de¢oREdang ualhafd 8r 1eeFpPTr84Ch TBhPEPR T v ed Midineiuigudsngo
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Ricinus communis, Triadica sebifera, Jatropha curcas, Brassica raps
L. var. etpdevisieiaeant @ X amrke mey TP ey #E2EHY®) and is hot
conpressi@RadmlAgd 1y and that tHECHEH TKed Gndl dE&TBF s @G- ASPLST a OF

the present invention, 20 there is provided the faollow ng solid fuel.
2 sufficiently large calorific value as a solid fuel’| Further,

they found that, surprisingly, the molded product has
sufficiently high hardness and toughness, that is, excellent
form retention stability though it contains the press cake as
the main component. This form retention stability is one of
30 extremely valuable characteristic properties as a solid fuel,
especially a fuel for thermal power generation. A solid fuel
goes through repetitions of steps such as storage,
transportation and unloading after production (molding) before
use. During these steps, fragmentation occurs and when

35 fragmentation becomes marked, this product becomes unsuitable



(1) The solid fuel wherein the composition contains 80 wt% or nore,
on dry basis, of the above fruit seed.or press cake thereof. (2) The
~solid fuel wherein the conposition coﬁtains 85 wt % or 25nore, on dry
basis, of the above fruit seed or press cake thereof. (3) The solid
fuel which is obtained by conpression nolding the conposition at a
tenperature of 80 to 150C. (4) The solid fuel wherein the

conposi tgon eantad ngn 8oL S P1aB0S®I €4 PRefry basis, of the press
cake of the fruit seed of Ricinus conmunis. (5) The solid fuel
wher ei n EHP ®onposition contains 80 wt % or nore, on dry basis, of the

press cake of fthe sy Wiclinseeda®f thel @%gﬁ\eﬁebtieﬁaan&di§inE@@r§@hbﬁl
fuel wherein the conposition contains 80 wt% or 6

npore, on d
basi s, G tH¥ pilsled i@l ACTMed$rqi to skle RF IRt onIh‘ée%Jr‘a%s]Irlgf"}}Y
ghe %ol !di:ddé_feﬁnvﬂeéh @é@ﬂd@%kaﬁnfaesiﬁéi?mgwf@ﬁfgge bé!{f%s@_rrsrmﬁﬂer@?y
ry asl s, of _t, ress cake of. the rurt see (0] rassli ca rapa L.
var. ni g D e SRR Got R o FhetORher O 17 (G onbBe: 27 of
cont ai Ng riZhamtr%=0r fael hawhgasdiasiisle ablibe giressespkeiafl 1yheffieli t

seed of Plamge. (.9) The solid fuel wherein the conposition contains
80 mﬁ@bé?”igﬁﬁ?gF%nPQﬂiftﬁﬁﬁ%ﬁaEﬁOQhe press cake of the fruit seed

of Zea mays. (10) The solid fuel wherein the conposition contains 80

reobl ¢ Beetis T B GUIT et HlTRG a cal ori fic vl ue of 15 o’ 30

M/ kg. ([0@0O7Ihe solid fuel having an average size of 15 to 3,500 cnB.

gone, O s Bredtl iR T TR AR B T s

W % or ZBlcedsdge.a Rocordéngntticonhst aresient tesent(its), Thersolid fuel

whi ch i %r%%ﬁi%efcpé DOVEY fgl%q_e&ﬁ&icﬂncomprises a composition containing
15 70wt%ormore, cndrybasis, of a fruit seed or press cake thereof

of Ricinus communis, Triadica sebifera, Jatropha curcas,

Brassica rapa L. var. nippo-oleifera, Plamae, Zea mays or honey

mesquito and is hot compression molded.

According to a preferred aspect of the present invention,
20 there is provided the following solid fuel.

(1) The solid fuel whe{:ein the composition contains 80 wt% or
more, on dry basis, of the above fruit seed or press cake
thereof.

(2) The solid fuel wherein the composition contains 85 wt% or

25 more, on dry basis, of the above fruit seed or press cake
thereof.

(3) The solid fuel which is obtained by compression molding
the composition at a temperature of 80 to 150°C.

(4) The so0lid fuel wherein the composition contains 80 wt% or

30 more, on dry basis, of the press cake of the fruit seed
of Ricinus communis.

{5) The solid fuel wherein the composition contains 80 wt3 or
more, on dry basis, of the press cake of the fruit seed
of Triadica sebifera.

35 (6) The solid fuel wherein the composition contains 80 wt% or



(16) Use of the above solid fuel as a fuel for power generation.

Ef fect of the Invention: 25[0008] Accgrding to the present invention,
“there can be provided a solid fuel nolded product having excell ent
formretention stability by making use of the fruit or press cake
thereof of a certain kind of a plant which grows in |arge quantities
in 30 nature and part of which is used as food or oil. Particularly,
there can be fey) det @drpdd § uelr Mildeddyodiakie @ aheolfirditueked
substantial ly %o gsed of the press cake of a plant fruit, especially
a solid fuel rH% &P 4ef%f a7 on. Therefore, the solid fuel of the
present {Tyvermth®mrdls Giibhel anteadly oy redpbsdmidn aoptanhsiso nattupe,

does not produce a harnful_gas and lL.eads to 7 _the suppression of
carbon di oxi d&TDetdt Icg%y I?@%(,J‘rsi’ptoldfo %(Sef TS P8 Er Pgd%Eﬁbgap%%nP?ed

[ 0009] 5The saf iBrdselcafripe present nhueotodaifrsrebtai ned fromthe
frurt sead ol ess cakeot NAreol; o3 CLASSGRTINN:Snc IELaH R s or
sebi fera;, ‘Jattophia curcas, Brassica rapa L. "var. nippo-oleitera,

Pl amae, Zea meyse orothahey bessiqui todf dahe foesed chkemeod cbrpbsititoaeed
substanti al I y, copp of the fruit seed or 10 press cake thereof. As
descri bed above, sone of the seeds of the fruits of the above plants
are used¥s rkwe metldd fhelofhdrwth df¢ ophposhsiehorentshes sHl w3 Qs

o DB e kel b, g e o gy Ekesgta
after a driedketeR mays.

(10) The solid fuel wherein the composition contains 80 wt% or
more, on dry basis, of the press cake of the fruit of honey
mesquito.

15 (11) The solid fuel having a calorific value of 15 to 30 Mj/kg.

(12) The solid fuel having an average size of 15 to 3,500 cm®.

(13) The solid fuel having an apparent specific gravity of 0.3
to 0.6 g/cm’.

(14) The solid fuel having a fragmentation ratio of 5 wt% or

20 less in a form retention stability test.
(15) The solid fuel which is used for power generation.

(16) Use of the above solid fuel as a fuel for power generation.

Effect of the Invention:
25 [0008]
According to the present invention, there can be provided
a solid fuel molded product having excellent form retention
stability by making use of the fruit or press cake thereof of
a certain kind of a plant which grows in large quantities in
30 nature and part of which is used as food or 01l. Particularly,
there can be provided a solid fuel molded product as a solid
fuel substantially composed of the press cake of a plant fruit,
especially a solid fuel for power generation. Therefore, the
solid fuel of the present invention is substantially formed from

35 a plant in nature, does not produce a harmful gas and leads to



15-is conpressed to renove an oil conponent therefrom Although the
press cake contains small anounts of il and water, it can be
~directly used as a raw material in the present invention. [0010] The
solid fuel of the present invention contains 70 wt % 20 or nore,
preferably 80 wt% or nore, particularly preferably 85 wt % or nore, on
dry basis, of the seed or press cake thereof. The dry wei ght neans

wei ght Q@%mdapéﬂaséﬂﬁﬂr&ﬁﬂddﬂbdduaﬁﬁnnﬂ& of water contained in the
seed or press cake thereof. [0011] 25Since the above fruit seed or
press cake thereof contains oil in no small anount, a solid fuel

havi ng exeelihent Heydniatient ich tHealdd ter ol Emisad friaitent | y | ar ge
calorifi l.ue can be obtained by conpressing and nolding the fruit
seed or @P@? cake thereof w thout adding a binder. 30[0012]

The solid fuelrhef st bhedphesiertt thuqmmémantompnhﬁdsnaisonpbainEdHEMthh

shoul d nt 0 Wt % or_nore, pr r W %0

basi s, %Igu ove Seéd &* prsescsa calé%l %ereo ﬁprée erabcfy prlgss cake
t her eof Troadiny: Gattidiarasuhittaripis Icylrkmbﬁﬁi'm%ma ttrpPpriessvaiake.
However, .the c |t|o co i t r

froma ﬁ&toéjlpaloqrg) Juct’, I}élg@é ésg(%%b ae‘r/go%ngltoglr ﬁ8§§83§8aﬁg§nfd/ d

| ess t himoﬁﬂam@z&pqﬁeﬁmmmwammﬁw ZOm@D%ﬁdprtﬁltﬁjlfé?ﬁlll)t seed or

@fag' eéak&héﬂe}éow %ﬁ. }%&g& %%bq odde Ahrve ef LHEL Seelifeor

c nUS comunr's, fera ‘Jatropha curcas,
Br a55| c&heapaults v thai @kpmvebtpéqaﬁmsaaéﬁ edae Tav gederiadd ointete

fruit obyB ginus eAUIMEbS, Jahsopdasgureas oF BlaBRdsapariiaul aoly

preferre e so t he present invention,

t he above pm@@sablmhtsamq)ﬁé@m mew%@ af &he @fbﬁéfreafaldétoﬁe%@ to

150G, prakepably JOf I 180G0E0rd BOLOBE AGONE pES @ibr 3 aENBkesSEd ew
or doubl e-strew hot extruder may be used artl cul ard%{;though

desi¥ ablie {ngggéséedob‘blIéem‘ﬁév@ﬂls?léxtlpﬂﬂéﬂen?h*é ééﬁﬁégmu

conpres§h ngfé&&”ﬁ?ﬁeQ%xﬁﬂﬁmﬁ%%&%qgrah%uﬁk%cgﬁﬁﬁﬁgahkpﬁh@eglrﬁﬂ'éﬁn
nozzl e an ut to a suitable length so as to obtain a cyljndrical

ol ded prodieectly usedapst @i SaporaEsrd2solh dtrf%e‘-?rwtng“év%%%‘?%d
si ze cagogqogbt ained by setting the dianeter of the circul ar nozzl e

to 25 2 greferably 30 to 40 nmm and the cut Ien 178 20to
70 mm preferEB?ySQ idofesl mh qﬁgogngent invention conta

20 or more, preferably 80 wt% or more, partlcularly'preferably 85
wt% or more, on dry basis, of the seed or press cake thereof.
The dry weight means weight obtained by subtracting the amount
of water contained in the seed or press cake thereof.

[0011]

25 Since the above fruit seed or press cake thereof contains
oil in no small amount, a solid fuel having excellent form
retention stability and a sufficiently large calorific value
can be obtained by compressing and molding the fruit seed oxr
press cake thereof without adding a binder.

30 [0012]

The solid fuel of the present invention comprises a
composition which should contain 70 wt% or more, preferably 80
wt$ or more, on dry basis, of the above seed oxr press cake thereof,
preferably press cake thereof, or may contain substantially 100

35 wt% of the press cake. However, the composition may contain



Since the solid fuel of the present invention is preferably

manuf actured by the above nvol di ng rretshod fromthe 25 industrial point
-of view, its shape is preferably cylindrical or prismatic,
particularly preferably cylindrical. As for the size of the solid
fuel, its average volune is 15 to 3,500 cnB, preferably 20 to 1, 000
cnB. The apparent specific gravity of the solid fuel is

0. f" gof ta?ac&#@r%@rﬁ?@%?ﬁ@fcﬁi’ﬂbk%d Brdn F%@t\fﬁr:?i @)&%dél%@:&ls/ﬁlch as r%bﬂ'@ﬁl
sol i ue as a stable calorifi al ue o to : efera

20 to 28™NFRECPThdrefdr 8TCRRE 661 {807 eran 30 HE= P aertorabh foie
has a hicghlny 2%t ahlse ¢alanidiiaMa) we 3% aid yexieadd ertfarf arsmwiet ent i on
stablllté and is therefore 9 advantageously used as a fuel for

t her mal generation. Exanples: [0017] 5A formretention
stabg lity tesbusastnelie Mows!fmhifusgl $hebtaunedo nrExanpk esonmyust he,

fol |l ow ng nef hod. , 100 k f the solid, fuel.was_ put Jnt

net al cérgf S A AM af%f&fcﬁ‘ﬂfccﬁs’zg%rﬁsﬁ]ﬁas,r%) fe ]Ié'an&a\/\%s

rol |l ed éq&@pn-@leafﬁdm oashhatde tegord DerBody muideshe dndhitthb$ Masinus
repeated 10 5 tines,(a total of 1,0 . »Th . i el
was t aké’l‘?mwlfsr’gﬁﬁafzggp%@t% T&h ogn%??rﬂ%e rat ?%g?%ﬁgflrm}]i%%%%&uél
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single-screw or double-screw hot extruder may be used.
It is particularly desirable to use a double-screw
15 extruder. The composition compression extruded by the
extruder is discharged from a circular nezzle and cut to a
suitable length so as to obtain a cylindrical molded product.
At this point, a solid fuel having a desired size can be
obtained by setting the diameter of the circular nozzle to 25
20 to 50 mm, preferably 30 to 40 mm and the cut length to 20 to
70 mm, preferably 25 to 65 mm.
[0015]
Since the solid fuel of the present invention is
preferably manufactured by the above molding method from the
25 industrial point of view, its shape is preferably cylindrical
or prismatic, particularly preferably cylindrical. As for the
size of the solid fuel, its average volume is 15 to 3,500 cm3,
preferably 20 to 1,000 cm®. _
The apparent specific gravity of the solid fuel is 0.3
30 to 0.6 g/cm®, preferably 0.4 to 0.5 g/cm’.
[0016]
The solid fuel has a stable calorific value of 15 to 30
MJ/kg, preferably 20 to 28 MJ/kg. Therefore, the solid fuel
of the present invention has a highly stable calorific value

35 and excellent form retention stability and is therefore



11 to 15 % unsatisfactory [0019] [Exanples 1 to 7] A cylindrical
solid fuel having an extrusion dianetgr of 25 about 50 nm (Il ength of
65 M) was obtained fromthe press cake of each of fruit seeds shown
in Table 1 below as a raw naterial conposition (each conposition
contai ned 80 wm % of the press cake and 20 wt % of natural rubber) by
means of a doubl e-screw extruder heated at 130C. The apparent

speci fi %cﬁfa@%ﬂi?éc(@!ﬂ}k fhacifd G 3ndr bt Yohe 6@ Prpdiér Vd iier Aok or m
retention stability test result of each of the obtained solid fuels
are shown in Table 1 below. [0020] 'CrNLnr int---CN COOCNC

HC HI - - 8y e s31CL) COCNCO01ql CDLOCDLOLOLOLO r -1 Cvd  COHHCDODCO

IDanrC\fO%\£7]C\/C\/ NHCOCVi ninH crlLncli LOcrbnbn o 0 0 0 0 0 O

5 A form retention stabllity test was made on solid fuels
obtained in Examples by the following method.

100 kg of the solid fuel was put into a metal can (drum
can) having a capacity of 200 liters, the can was rolled 100
m on a flat asphalt road for 3 minutes, and this was repeated

10 5 times {a total of 1,000 m). Thereafter, the solid fuel was
taken out from the metal can and the ratio (%) of the solid fuel
passing through a sieve having an opening of 10 mm or less was
taken as form retention stability.

[0018]

15 {evaluation criteria)

The ratio (weight) of the solid fuel passing through a
sieve having an opening of 10 mm or less was calculated and
evaluated based on the following criteria.

0 to 5 % or less: satisfactory

20 6 to 10 % or less: acceptable
11 to 15 %: unsatisfactory
[0019]

[Examples 1 to 7]
A cylindrical solid fuel having an extrusion diameter of

25 about 50 mm (length of 65 mm) was obtained from the press cake
of each of fruit seeds shown in Table 1 below as a raw material
composition (each composition contained 80 wt% of the press cake
and 20 wt% of natural rubber) by means of a double-screw extruder
heated at 130°C. The apparent specific gravity (bulk specific

30 gravity), calorific walue and form retention stability test

result of each of the obtained solid fuels are shown in Table

1 below.
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5 thereof of Ricinus conmunis, Triadica sebifera, Jatropha curcas,
Brassica rapa L. var. nippo-oleifera,+Plamae, Zea mays or Prosopis
gl andul osa (honey nesquito) and which’is hot conpression nolded. 10
2. The solid fuel according to claim1, wherein the conposition
contains 80 w%or nore, on dry basis, of the fruit seed or press
cake thereof. 3. The solid fuel according to claim1, wherein the
15conpositdiom £t i sd 8bs wm % or nore, on dry basis, of the fruit
seed or press cake thereof. 4. The solid fuel according to claim1l
whi ch i s obtained by conpression nolding the conposition at a
flﬁrfper at1U.L e ofa Balaatméﬁml& cBE%r&@?lsdafdtﬁﬁpch:ﬂﬂi’%ii rm@gﬁtcaiciia:ig;mmh
erein the_conposition contains w on dr asi.s, of, the
press cake"sf PReMPFGrtOR¢€ cﬁa?%§ﬂrﬂﬁgéhﬁ%£%%%§ 555% Tﬁée§8||8ke
fuel saccor dhagebg @Eammclnmhefoemmme donpesidai memofazaa,nsfmow% or
nore, on dry basis, 0 ress.cake_of the fr riadi
sebifera. § r?afheB§8FchFu§Fp§céOrHﬁﬁg foPefarm &f%mﬁérglaIFﬁé 7&d
conp03|t|oma9@nbalWSOSQpWB%gdandndesaomhdnyybmesqulbb t hedpwbishcake
of the fruh seed of Ja%50§ 3 4Gur cas. 12 press cake of the fruit
seed of BrAa85i E8"PAFESLO VAP “Rippo-oleifera. 9. The solid fuel
according to claiml1, wherein the 5conp05|t|on contains 80 wt % or
dry Si s f t pre Wt seed nmae.
ﬁ?‘her&sol i dq?‘tﬁaelgoal(?lcoré1 el Cscsoﬁcﬂwrﬁ véfare in'the corr%iosﬁjtl?on
contalns 8eomp@@mtlnnrepnbaldsyBBawtg Oufmoheflgprégy baRésef ofhehe

fruit seedegl, fea mmys, bleoInesal idcbuele according to ol aim 1,
OSI

wherein the conp i on contains A)or nore, on dry basis, of the
press cake of the fruit of Prosopis gladulosa (honey
3. The solid fuel according to claim 1, wherein the
15 composition contains 85 wt% or more, on dry basis, of the

fruit seed or press cake thereof.

4. The solid fuel according to claim 1 which is obtained by

compression molding the composition at a temperature of 80

20 to 150°C.

5. The solid fuel according to claim 1, wherein the
composition contains 80 wt$% or more, on dry basis, of the

press cake of the fruit seed of Ricinus communis.

25
6. The solid fuel according to claim 1, wherein the
composition contains 80 wt% or more, on dry basis, of the
press cake of the fruit seed of Triadica sebifera.
30 7. The solid fuel according to claim 1, wherein the

composition contains 80 wt% or more, on dry basis, of the

press cake of the fruit seed of Jatropha curcas.

8. The solid fuel according to claim 1, wherein the

35 composition contains 80 wt% or more, on dry basis, of the



15mesquito). 12. The solid fuel according to claiml having a
calorific value of 15 to 30 M /kg. 29g13.The solid fuel according to

claim1 having an average size of 15

0 3,500 cnB8. 14. The solid fuel

according to claim1 having an apparent specific gravity of 0.3 to
0.6 g/cnmB. 25 15.. The solid fuel according to claim1l having a
fragmentation ratio of 5 wt%or less in a formretention stability
test. 16. Theesol Edkéugk areordiung beeal afnBlavbiieh irapused ket .power
30gener ati on.

10

15

20

25

30

nippo-oleifera.

9. The solid fuel according to claim 1, wherein the
composition contains 80 wt% or more, on dry basis, of the

press cake of the fruit seed of Plamae.

10. The solid fuel according to claim 1, wherein the
composition contains 80 wt% or more, on dry basis, of the

press cake of the fruit seed of Zea mays.

11. The solid fuel according to claim 1, wherein the
composition contains 80 wt% or more, on dry basis, of the
press cake of the fruit of Prosopis gladulosa (honey

mesquito) .

12. The solid fuel according to claim 1 having a calorific

value of 15 to 30 Mj/kg.

13. The solid fuel according to claim 1 having an average size

of 15 to 3,500 cm’.

14. The solid fuel according to claim 1 having an apparent

specific gravity of 0.3 to 0.6 g/cm’.

15. The solid fuel according to claim 1 having a fragmentation

ratio of 5 wt% or less in a form retention stability test.

l6. The solid fuel according to claim 1 which is used for power
generation.
17. Use of the solid fuel of claim 1 as a fuel for power

generation.



