1 Title of the Invention: SOLID FUEL Field of the Invention: 5[0001]
.The present invention relates to a solid fuel. Mre specifically, it
relates to a solid fuel naking effectilve use of the residue |eft
after beneficial seeds, grains or bulbs are collected fromplants
which are cultivated in relatively large 10 quantities or grow in
nat ur e. Muchnore specifically, it relates to a solid fue

whi ch makes Sféfc£h¥eIH§§nQEoﬁhe above residue obtained fromspecific
pl ants, produces as small an anount as possible of a harnful gas or

resi due after T@mbustVieh, generates a large quantity of 15 heat and
| eads to the suppression of the production of carbonic dioxide,
especially a solid fuel suitable for use as a fuel for thermal power
gener at i bhe1decErtpei GAVORtELAB:Prior Art: 20[0002] The causes of

gl obgl wegedNg which is one of the global environmental issues

i ncl ude an increasing amount of carbon_ dioxide existent in_air.

Vari ous approddHeLIDehe Suppresetorebitehetpradaetientvelcarbore

di oxi de fp&-Pei P RIS O HPRlo 5sbashSruds e dffective use
approaches, the praoduction of biofuels and use of themin autonobiles
and ppwe?f 58S Efsiddcat ey Adticreleratiesatl s9edi s g§lﬁ"éﬁlsa§rckd%i]+?%ﬁ‘éfe
gasol i NI Be tiSl@ £ MY plahlewewel ch ise eli1teedscaUth a8 LOTve Whilghgar e
useiHas raw nmaterials of the biofuels is breaking down ecol ogi cal

bal dAce HHRNMekHRRi ©& 9Tow 1n nature.

Much more specifically, it relates to a solid fuel which
makes effective use of the above residue obtained from specific
plants, produces as small an amount as possible of a harmful
gas or residue after combustion, generates a large quantity of

15 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 generation.

Description of the Prior Art:
20 [0002]

The causes of global warming which is one of the global
environmental issues include an increasing amount of carbon
dioxide existent inair. Various approaches to the suppression
of the production of carbon dioxide are being made on a global

25 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
the biofuels is breaking down ecological balance and economical

30 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
this is a very difficult problem to be solved, various studies

35 are under way but the problem is not solved yet. Then, a solid



30 bal ance and therefore it cannot be said that this is the best
.approach. Thus, it is necessary to take global environnment into
consideration while effects on cIothi%g, food and housi ng whose

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

use of DHASt Il USSH LB PONEL; DOV €1 8523 bheLNBbl Y8-L0ag! knand
coal but” 11" cannot” be said at 1ts effect of suppressing the

pr oduct it efnakirbotod bkiage ¢eakditsi aceompt be Swidhipasdfitsheffect

| nvent i : fhe kFn LON;: ] +Then, the

i nvent o(r%{sE o@ﬁ%&pﬁferg %?%%ﬁ%%l%%n%tc%%gﬁ?% ?h%ggglévégst udies to
devel op stsigtfartamy - whi ch makes use of the residue left after
benegicial seeds, grains or bulbs are collected and plants growing in
nature all of which are produced in relatively |arge quantities and
can be usEmay Lhdhener(§nseRitce capabl e of suppressing the

product iggnpfert DAL HBOXFL. bl St Bn¥ &t dn: they found that certain
ki nds of plants or residue thereof is solidified to be effectively

used as @Ubllid fuel. They al so found that the residue can be used

especi al |y as mes0l itthel UBlveh@bROWET teengratbal aRdeasiannevhenetey
source. [0004]. 20That s, when the residye |eft after benificial
seetd, drdisnsigie RAWE ef &SR 3 somishéerti ¥hgrhnfgkes use of

t hle{j rrgl |t)he§Q@¥i%§1%e<1e&rtg a@'e‘iﬁ@e_%@ﬁ&rci%ﬂe_%iefeh@,f@ﬁrdiifnisoﬂa&, bal?@r fre
no e prao uct can e obtal ne w t hout usi ng e.anpunt o a

bi nder OWrleSE&thrBI RLG LY 180 H‘P&Fﬂﬁrﬁei”g]r ﬁ%;fghha g pppduced
exanpl e irPbedatubbal Dargdhgsane)tisseaiid vzal by asddtdata hee ehéayned

nol ded product has sufficiently |large calorific | ue.as g, solid
ool FREE cPRgh e s gueREE S o S PR aC ting HEHEr By SiGRE MRas

suff§ci ent byrddght handnessuaadc haughnassin khatsi of xoetd ent rési due
retent Lon st Lt L Abauah il oogt oL dhe s £pllies o Lheci0aTm |
char act @hiest iad spr dpeirid ehads taesakisd dueekanebpeakall gspetialiloas a
o el YT dBerall of, b solidl fuel, dgep Hlrpual (epetlyl ol
(ol di ng)pOadafor e
20 That is, when the residue left after beneficial seeds,
grains or bulbs are collected from specific plants is thermally
compressed and molded under specific conditions, a hard molded
product can be obtained without using a large amount of a binder
(for example, a plastic) or a form retaining agent (for example,
25 a rubber or adhesive) intentionally and that the obtained molded
product has a 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 residue as the
30 main component. This form retention stability is one of
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

35 use. During these steps, fragmentation occurs and when



35 use. During these steps, fragnentation occurs and when 3
fragnmentati on becones marked, this product becones unsuitable for use
as an industrial solid fuel. [0005] |8 was found that the
fragnentation and disintegration 5 of the solid fuel according to the
present invention hardly occur in these steps after nolding before
use by users, whereby the solid fuel can retain its formfor a |ong

time as an.industeigl Juel, haylng. s spitanl e gplded shee, Laapgelahly
a fuel for-?herna power getier at'i on. NEENS T oF SOl Vi ng t'Re

Probl em£f$¢0006¢ as an ifflesprestnsolndeftedn was nade based on the
above fi@@g According to the present invention, there is provided
a solid u]el whi ch conprises a conposition containing 70 wt % or
nore, on dry basiwss dioud &datr theo fdegaentbéicacnadl dicdoephakaion
Sacchar Lkgﬁ %ﬁ%%é‘f{a’ %ué@ﬂéé‘&&rﬁgﬁg' eyt @heSbE@%"en%eﬁ%ggtiﬁﬁaQE?aiyor
al gae and is hot conpression nolded. ccording to a

pref er r sxc@spat tiogse rigneaderi nobAi neme20re Heepdly N9y dedrehy

fol | owi ng,saldgd L@Ael(ganm@tgﬁ%i £'1;£U§brm*d‘§6§idg i b8 cemmEsLEi aR

contains 80 w% or nore, on dry basis, of dried Arundo donax,
Leucaend Ndigloeephibg! ueerhpit biah ks nadded Maf hespreséaléytafuel

straw, seawegth SLAPRISr WedB8€iord(2) The solid fuel wherein the
conposition contains 85 w% or nore, on dry basis, of dried Arundo

don&®, Leucaena | eucocephal a, Saccharum of fi ci narum Mani hot

escul enfiparsd @Yy SERMERM, tiIseaBF dSPeR! al gae. (3) The solid
fuel which is obtained by conpression nolding 30the conposition at a

terrperat[lprQsOQ)}f 80 to 150C. (4) The solid fuel wherein the conposition

cont ai ns 80 WO r 8BERL i_(?i’{réi‘{t)&d}a%&ma(lfe P& HBE HrdeR@xb R fi'haiﬁ@[i d
fuel wherein the conposition contains 80 wt% or nopre, on drc%/ basi §,
a

of Leucd&iRPiERDEShELAPTSSER) THESRBLPH- ftRPISUHT ST VR solid
conpesi til ¢ARCA BEmBR 1wk 8composition containing 70 wt$ or more,

on dry basis, of dried Arundo donax, Leucaena leucocephala,

Saccharum officinarum, Manihot esculenta, straw, seaweed,

seagrass or algae 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 wherein the composition contains 80 wt% or
more, on dry basis, of dried Arundo donax, Leucaena
leucocephala, Saccharum officinarum, Manihot esculenta,
straw, seaweed, seagrass or algae.

25 (2) The solid fuel wherein the composition contains 85 wt% or
more, on dry basis, of dried Arundo donax, Leucaena
leucocephala, Saccharum officinarum, Manihot esculenta,
straw, seaweed, seagrass or algae.

(3) The sclid fuel which is obtained by compressiocon molding

30 the composition at a temperature of 80 to 150%C.

(4) The solid fuel wherein the composition contains 80 wt% or
more, on dry basis, of Arundo donax.

(5) The solid fuel wherein the composition contains 80 wt% or
more, on dry basis, of Leucaena leucocephala.

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



4 nmore, on dry basis, of Saccharumofficinarum (7) The solid fuel
.Wherein the conposition contains 80 wt% or nore, on dry basis, of
Mani hot escul ent a. (8) The sol i d4fuel wherein the conposition
contains 80 w% or 5nore, on dry basis, of straw. (9) The solid fuel
wherein the conposition contains 80 w% or nore, on dry basis, of
seaweed. (10) A solid fuel wherein the conposition contains 80 wt % or

nore, on dry LS, of a . ( oliq.fuel erein the
conposi tion c@%?%fn2888§§mgé%$§h0%g,%%%c§$%u agfgfcggagpgée.

(12) The(3bl i Ohé uedlivhviueg wheantdnifhe opgipes idgfi ckbcpot3@nk kgt { ©3)
The solid fue Vi e Skz : , cnB. (14)
The solid fue+0£§0iﬁg ggy:%%%?ght8%p§€$§?%§g%§sggggg?'0.3 15t0 0.6

g/ cnB. (%) Theesuilig! fuell Wastagn £He sgmpesdttiion canteios &0 w or

| esscin a for tenti S FLityet (16) The solid fuel
whi ch i's usedﬂ?%g'pgﬁeggéeéggg%fp%? §§£aw'(1z).use of the above solid
fuel as 89F ueTh¢ goldshérederes st ibrihgompoedt-ion chrtprAREM P o or

[0007] még@prgﬁn@r$ob5§§8pr§§egéa&§¥§ption, there can be
provi ded a soli1d fuel nolded product having excellent formretention

25 stabi {18y Bysokld el e hsraife thes icpaposti td e ceaitd iisn§ dottg or

plant which igogdl thyated baslargerayansitses and used as food or
feed., Particularly, there_can be provided a solid fuel nolded product

as aYsol { &L ¥ uEte Sdchhtpal YRR ERHP IS8 COTPE Spitden FeRtaiBs FEped arl y

a solid fuel f@re poyerageneiats onor 391dherefore, the solid fuel of
the present inventiaon is substantialli formed froma ilant i n nature,
g

does notifrlodiRe s 1i&r APel RAEEIRGHE FRABEIE6Ct YRl é3std R GotI éEBon

di oxi de.(13) The solid fuel having an average size of 15 to 3,500 cm®.
(14) The solid fuel having an apparent specific gravity of 0.3
15 to 0.6 g/cm’.
(15} The solid fuel having a fragmentation ratio of 5 wt% or
less in a form retention stability test.
(16) The solid fuel which is used for power generation.
{17) Use of the above solid fuel as a fuel for power generation.
20
Effect of the Invention:
[0007]
According to the present invention, there can be provided
a solid fuel molded product having excellent form retention
25 stability by making use of the residue of a certain kind of a
plant which is cultivated in large quantities and used as food
or feed. Particularly, there can be provided a solid fuel
molded product as a solid fuel substantially composed of a plant
residue, especially a solid fuel for power generation.
30 Therefore, the solid fuel of the present invention is
substantially formed from a plant in nature, does not produce

a harmful gas and leads to the suppression of carbon dioxide.

Detailed Description of the Preferred Embodiment;
35 f0008]



Det ai | ed Description of the Preferred Enbodi nent: 35[0008] 5

.Dried Arundo donax, Leucaena |eucocephal a, Saccharum of fici narum

Mani hot escul enta, straw, seaweed, se%\grass or algae is used as the
main raw material of the solid fuel of the present invention. It is a
dried product of the residue (stalk 5 or leaf) left after benefici al
seeds, grains or bulbs are collected. The dried product may be

a product whi gf) Iesﬂ]%gdﬁqd%%odoﬁ»ggggc%m O 8o G0N 2 182 Be iR,

anmount of water. t can e use 'S or
is cut. ATl shove, p‘lfc@mﬂsoiar@scdeb@mta),edsmvea neeieeed ( ajedgudE® or

donax i ' S a Sy Rer | r he cpast
of o v aes, Crpdad AR BE b oo P P Bud T8 oRS
Al t houglprigsarg anusditagoeoust i al@,rlfm@:@rloa]ﬂ@éir of Hare gepaddeandtgtbws

15 Uﬁot%é 1 d MeAnd #ds %@Héﬁsﬁ@ﬁ ddu gk, a&r@lljf@@f)oouiﬁ§ dhizome

is s crawl's "horizontal |y and becomes bushy. Its leaves are w de
and |i n@é?rll%ﬁ(ﬁci ‘heir ends extend thinly. (b) Leucaena | eucocephal a

is a mnosaceqys edbduoMsysdy Wy BE e RMRUNLN9ENDI MRSE PERALSRE
by this plant per year is inconménsurably |arger than those of other

pl ant s, @ EorEO86l: AEaSPIASLAR deVel bhidPWHumt Waéseirnt oT MR SR1eAI s

pl ant Jdmar e iy td'éﬁscp%%t id kiewise peddvelty fmkeytise of bi omass
produced by this plant. c) Saccharum officinarumis a gram neous

pl ahf whi ch béFIh@n@§°tV8 tpﬁ@ AP SESATEPFA PRIE IR e Take of

Sacchar ym)of fA6ima) Wdnas ¢al hegralafdasss heFb8cBaGaSSErédnial which
|ndustr|ally used as a raw material for the production of pulp for

paper maki ng %Y ARFurtdle GRBEY Qiyd W& RbACB0can be extract ed

fromthe bagasses anb Qﬁbﬁﬁ@@ngbsmt@@;@m eéﬁd;ﬁarrftrrréba bagassitoudh
may al so be ysed as a raw material ,of a mediumf or the cul tivation of

cloud ear nustrbdREUNAINACEORS \RHITRIRIER CATERTat PR & BUPHEPHI Hedbis

trops cal shrlml@ whiZho3%he) engsite shelkamn by Enodkoparayanboovarsts
Its tubercle |sara%§{1rrater|al of ,tapioca, .and it,is cultiyvated in

the tropi oal ZOEToLEERGEr | LA FodR 8 ko goaby Bresties MRty -
follicles andtist 9 estvalsk aries @8 deerdndc dlinearSevardl t Hatheraids @atiszrigd own
at the root %fhitnri%.St al klike a gentle

(b) Leucaena leucocephala is a mimosaceocus dediduous shrub.

20 The amount of biomass produced by this plant per year is
incommensurably larger than those of other plants, and
some Southeast Asian developing countries into which this
plant was imported in the past likewise actively make use
of biomass produced by this plant.

25 (c) Saccharum officinarum is a gramineous plant which belongs
to the family Saccharum. The press cake of Saccharum
officinarum is called “bagasse”. The bagasse is
industrially used as a raw material for the production of
pulp for paper making and furfural, wax (sugarcane wax)

30 can be extracted from the bagasse, and octacosancl is
separated from the bagasse. It may also be used as a raw
material of a medium for the cultivation of cloud ear
mushrooms.

(d) Manihot esculenta is a euphorbiaceous tropical shrub which

35 belongs to the family Evodiopanax innovans. Its tubercle



5concentric circle. The tubercle has a thin shape with sharp ends.
(e) Strawis the dried stalk of a gram neous plant such as rice or
wheat. The straw now tends to be treaPed as a very

preci ous thing. According to recent studies, experinents 10on the
production of bioethanol are carried out. (f) Seaweed is a collective
termfor marine seaweed which is grossly visible. This neans marine

"seaweed” and; does Rof-kRek yde, saet Mant Smd 9t PeANIASSydSed 1§88 e
n tﬁ r IS

pl ant which grows | e sea and I ne 15wat erweed. It ononynous
Wi th seaweed Whtrhcas zpnmdbihet Wsldny Hes prefodaceampgsedmk s &0

as it is hardly gisiingulshed {romespresdsubedeit iba1pyOnosNceds 8s
"kai sou". ) Algae refer to aquatic photosynthetic eukaryotes.

20[ 0009] tubgpelesidne pgernort the sresent GhivEkeilsnl thapy BseS 1g
conpgsi tion wabcheshpilk do£opial n il WalhOFcT®Iieas P of 101204 ya S0 W £ or

nore, on dry basis, of a dried product of the above residue, or may
contai n subst#R¥RAI$YI100 wt % of the dried product. 25 However, the

conposi t {ON nByr £P N2t Re ANALNEE & QRPN AN r AR h ¥66s TT1IeMasidh WAakice
product, for exanple, a binder such as rubber qr starch, ,in an anpunt

of |ess than %0 WGt pr & AHEAY S tIRIAD0-WMRG peratediaf 1§ very

preferably | gssedidns thindg% £OEIDHIBHAH retehhestahbives pbapksimdhtado
dongﬁ, Leucaena Ieucoce$hal a, Sagcharu off'ici nar u
en

m Mani ho
Coabent o or Ot i | R IR or SR BB B e o EBLEdenat -
| eucoceph@)l a s¥aveaeshar unceflficetniaeutetrs per il e I9e i mhedh is

7 composi 1 oB{PLY TARAPLE -a FPAOMERASI ATt B0 HAAIRAS SROUAE DEoE
conpr essi on midlaiats@ed eppetas ure of 80 to 150C, preferably 100 to
130C. Fo(g)t hegergag}ré:gsngrsegssiggd p?Lanlitnghgé C(_:Ereg\{vs?rin the sea and marine

15 waterweed. It is homonymous with seaweed which is algae

but this may be pronounced as “umikusa” as it is hardly
distinguished from seaweed when it is pronounced as
“kaisou”.

(h) Algae refer to agquatic photosynthetic eukaryotes.

20 [0009] .

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 a driedproduct of the above residue,
or may contain substantially 100 wt% of the dried product.

25 However, the composition may contain another component derived
from a natural product, for example, a binder such as rubber
or starch, in an amount of less than 30 wt%, preferably less
than 20 wt%, particularly preferably less than 15 wt%.
[0010]

30 Out of the above plants, Arundo donax, Leucaena
leucocephala, Saccharum officinarum, Manihot esculenta or
straw is preferred, and Arundo donax, Leucaena leucocephala or
Saccharum officinarum is particularly preferred.

[0011]
35 To mold the solid fuel of the present invention, the above



doubl e-screw hot extruder may be used. 5It is particularly desirable
.to use a doubl e-screw extruder. The cgnposition conpressi on extruded
fromthe extruder is discharged froma circular nozzle and cut to a
suitable length so as to obtain a cylindrical nolded product. At this
point, a solid fuel having a desired size can be 10 obtai ned by
setting the dianeter of the circular nozzle to 25 to 50 nm

pr ef erabJ:MméQsFL@léH gﬁ%ﬁ@gcﬁfﬁrﬁ_ ta |ﬁ%ﬁbﬁ@e3%ﬂ%d%ﬂ8&u0@ 1ele@lRAl Y

25 to 65 mMm ce the solid of the present invention is
15 pref ebamoy\mﬂﬁwwéde@@tt & eapevre tigledd h § Oree ﬁé@ G r pmetliggably

i ndustri ahopELN{30%C Vi 8¥r i 3RaPed ds%fl nab'ay M dndrd caly ofr

prismatic, particular|y preferably cy rical or the size of
the sol | do¥RLeT SFF§WaO@Fa@étVBFiﬁﬁemP§ ?5 pgeg; 500 cnB, preferably 20

to 15000 cnB. 2OThe @@pai@@laﬁpyccﬂéssr%ww @ket Bedsabid- fsu@lewl S
03t006 énﬁ preferabl%?04to 3 %4 001%
solid fuRFthades: st CTMGTHHIY VTR OFS 1S t ‘?‘kﬁrorﬁr%l?%rabl y

20 to Z%NfﬁﬂerThgr@i@&Bar@b@ sobhdaf yekcdbaef nbhelpr asantutn¥enti on

has a hi e calorific, value and excel | ent forn1re ntian
Cronn Yot 8 Fe rdr e e e H R P b
power generatizmn tbﬁmpsphas 30§00l | fuel havyﬁg’f ar e eredts die can be

SLebh) T 2Elodas, T, w0 d peke ontal e Lp. e ss by Lo
(drum cat) Ema\mmn,g gar@r&madﬂy 30 220004 intrerasd tthe can dasigtol lted 2008035
mon a t}@t asqggg%eéggfyfgg §on%§u%§§, and this was repeated
(0012]
Since the solid fuel of the present invention is
15 prefierably manufacﬁured by the above molding method from the
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 cm?,
preferably 20 to 1,000 cm’.
20 The apparent specific gravity of the solid fuel is 0.3
to 0.6 g/cm3, preferably 0.4 to 0.5 g/cm’.
[0013]
The solid fuel has a stable calorific value of 15 to 30
MJ/kg, preferably 20 to 28 MJ/kg. Therefore, the solid fuel
25 of the present invention has a highly stable calorific value
and excellent form retention stability and is therefore

advantageously used as a fuel for thermal power generation.

Examples:
30 [0014]
A form retention stability 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

35 mon a flat asphalt road for 3 minutes, and this was repeated



8 5 times (a total of 1,000 m. Thereafter, the solid fuel was taken
.out fromthe nmetal can and the ratio (% of the solid fuel passing

t hrough a sieve having an opening of PO mmor | ess was taken as form
retention stability. 5[0015] (evaluation criteria) The ratio
(weight) of the solid fuel passing through a sieve having an opening
of 10 mmor less was calculated and eval uated based on the follow ng

iteri to. 5 % f % :
SCcept abP el 1107 ofq 2R, A0 0ot iy® AFRELUa PR, i1 {8 e was
15Cy| i ndrhkah @et ifgoruthe mtrivi hgaanarsitthes iref idi &bt Lok abbid ﬁﬁem
(I ength fa Q?ng“@raw abtainedLELIRt B & %%%&Iﬁ%f)flopllnﬁnéf Show, 0

Tabl e 1 el ow terial conposition conposition

cont ai nedaBenwes, prohsetiensdonesicabe lake -20 wt % of natural rubber)
by neans;gfig;doubl e-screw extruder 20 heated at 130C. The apparent
speC|f|c graV|t (bulk specific gravity), calorific value and form
ret enti ohSEedBRtLey FééFeFééblt of each of the obtained solid fuels

are shown in Tghl e-de h@frof Wd - SICP M je s 1GRE Hr I h
o FonNOOCH OV ot CDL Kekd cnONo") i 2
sieve hav1ng an openlng of lO mm or less was calculated and

evaluated based on the following criteria.

10 0 to 5 % or less: satisfactory
6 to 10 % or less: acceptable
11 to 15 %: unsatisfactory
[001le]

[Examples 1 to 8]

15 Cylindrical solid fuels having an extrusion diameter of
about 50 mm (length of 65 mm) were obtained from the residues
of plants shown in Table 1 below as raw material compositions
(each composition contained 80 wt% of the dried residue and 20
wt% of natural rubber) by means of a double-screw extruder

20 heated at 130°C. The apparent specific gravity (bulk specific
gravity), calorific value and form retention stability test
result of each of the obtained solid fuels are shown in Table
1 below.
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ri.-1.-1riri.-1ri -0 a-0a-0a-0a-0a-00, 1-0 a 1-0 04
-HE-H HE- HE- HE- HE-HE-H H alHl cclH riSHMHoOoiHniHMHR 0 C)O0
Cl)0 COD cs)0 0)0 CO0 CO0 0) CO-CiIYY- CcF)y-U - U -U - \Wat is
clainmed is: A solid fuel which conprises a conposition
containing 70 wt% or nore, on dry basis, of dried Arundo donax,
Leucaena | eucocephal a, Saccharum of fi ci narum Mani hot escul enta,
straw, e s.Qt algae and which is hot conpression

nol ded. e 2 2(5;??@3?”5?- according to claim1, wherein the
conposition contains 80 w% or nore, on dry basis, of dried
Arundodopax, QeGP Iﬁ,m?aa oy | shot
escul en?g', st Ir_zg\l/évf&ger&g\%\ggg, se(grgras or a ég&&b&éﬂ%ﬁﬁl&w%ﬁﬁ&g 70
accordi ng wW&3chai mpie, woaere@iy hawl sompositiash Azomds Wongx Wlaieaena
moreg on dry, pasis,, 0f; did L AMRIQIONAX ha rum, Manihot esculenta,
Leucaenal eucocephal a, Sdcchiar unof f1 ci nar um Mani hot escul enta, straw,
seaweed, sE&FPdss SGRVHISgae Seagraffe coldlgFudndadordl g thetel aim 1
which is obbLaihedhvrCcauessi on nol ding the conposition at a
tenperature of 80 to 150C. The solid fuel according to claiml,
wherein the conposition contains 80 w% or nore, on dry basis, of

Arundo dpnax. The sd1ei$oidl faedoAEoRs dN0c1Qik! Bl MHerdhgreha the
corTEole on contains 8 0 ww% or_nore, on dry basis, of Leucaena
| eu
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of Mani hot a@e@kledbtax P Lellt@ SRl 1 dubbebpRs 28T HANLHL 16 Birt i nWhekel N
the 5conpositi.on contains 80 w% or nore, on dry basis, of straw
Manihot esculenta, straw, seaweed, se€agrass or algae.

3. The solid fuel according to claim 1, wherein the
15 composition contains 85 wt% or more, on dry basis, of dried

Arundo donax, Leucaena leucocephala, Saccharum officinarum,

Manihot esculenta, straw, seaweed, seagrass cor algae.

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

20 compression molding the composition at a temperature of 80

to 150°C.

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

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

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

Saccharum cofficinarum.

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



10. The solid fuel according to claim1, wherein the conposition
ccontains 80 wt% or nore, on dry basis, of seaweed. 10 //.The solid
fuel according to claiml1, wherein t conposition contains 80 wt % or
nore, on dry basis, of seagrass. 12. The solid fuel according to
claim1l1, wherein the 15conposition contains 80 w% or nore, on dry
basis, of algae. 13. The solid fuel according to claim1l having a

calorific valheQf b2 £6n89:i M/dwtihltolRe 8RI4:, Husk sacoongdinig, d0
claim1 having an average size of 15 to 3,500 cnB8.” 15.Thé solid fuel
accordi ng F@ @A havi ng an apparent specific gravity of 0.3 to
0.6 g/cnmB8. 25 16. The solid fuel according to claim1 having a

fragnmentation ratio of 5 w%or less in a formretention stability
test. 179- The 3% iR iR TeREARHFHEAIRI cFAi Faithi chwierasedtRer power
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power generati on.

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

composition contains B0 wt% or more, ondry basis, of seaweed.

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

Seagrass.

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

15 composition contains 80 wt% or more, on dry basis, of algae.

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

value of 15 to 30 Mj/kg.

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

of 15 to 3,500 cm’.

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

specific gravity of 0.3 to 0.6 g/cm’.

25
le. The solid fuel according to claim 1 having a fragmentation
ratio of 5 wt% or less in a form retention stability test.
17. The solid fuel according to claim 1 which is used for power
30 generation.
18. Use of the solid fuel of claim 1 as a fuel for power

generation.



