1 SOLI D FUEL BACKGROUND OF THE | NVENTION [Fi el d of the Invention]

5[ 0001] The present invention relates to a solid fuel. Mre
specifically, it relates to a solid fuel which makes effective use of
a binder, a formretaining agent and a vegetabl e oil-containing
substance. Muchnore specifically, it relates 10 to a solid fuel which
makes effective use of a binder and a formretaining agent derived
fromnatural products while usinggarygapyapl e oil-containing
substance, produces as small an anmount as possible of a harnful gas
or residue, has a large calorific value and | eads to the suppression

of the p@g@@@ﬁ&ﬁymgobEC@@ﬁgHINH%N@j@N de, especially a solid fuel
suitable for use as a fuel for pomer generation. [Prior Art] [0002]
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[Prior Art]
[0002]
The causes of global warming which is one of the global
20 environmental issues include an increasing amount of carbon
dioxide existent inair. Various approaches to the suppression
of the production cf 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
25 to fossil fuels such as coal and gascline 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
balance and therefore it cannot be said that this is the best
approach. Thus, it is necessary to take the global environment
30 into consideration while effects on clothing, food and housing
whose balance is essential to human 1ives are minimized. Since
this is a very difficult problem to be solved, various studies
are under way but the problem is not sclved yet. Then, a solid
fuel making use of plastics is used in power boilers as an

35 alternative to 0oil and ccal but i1t cannot be said that its effect



of sSuppressing the production of carbon dioxide is satisfactory.

[ 0003] Meanwhil e, Patent Docunents 1 to 3 propose the recycling 5 of
wood waste, paper waste and plastic weéste into a solid fuel.

Pat ent Docunent 1 proposes a solid fuel which nakes use of used paper
and plastic waste. This solid fuel actually conprises 25 to 100 parts
by wei ght of plastic maste based on 100 parts by wei ght of used
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time of combustion.
[0004]

20 Patent Document 2 proposes a solid fuel obtained by
pressure bonding together plastics, wooden powders, bark and
used paper and molding the obtained product into a pellet.
Although the amount of the plastics contained in the solid fuel
is specified as 10 to 80 %, judging from Figs. 2 to 4, the amount

25 of the plastics is estimated at 30 % or more, preferably 50 %
or more.

[0005]
Patent Document 3 proposes a method of obtaining a fuel
by kneading 5 to 10 parts by weight of a synthetic resin-based

30 waste material with 100 parts by weight of a wood-based waste
material and pelletizing the kneaded product. The pellet
obtained by this method has a small diameter of about 6 to 12
mm, it cannot be said that the calorific wvalue of the pellet
is sufficiently large, and further, its form retention

35 stability is unsatisfactory. Therefore, the pellet is



unsui table for use as a solid fuel for thermal power generation.

[ 0006] Meanwhi l e, along with the frequent occurrence of a

wi de-scal e disaster which is seened to be caused by the global 5
war mi ng phenonenon in recent years, each country is trying to
suppress the production of carbon di oxide which is one of greenhouse
effect gases but it can be said that this is still unsatisfactory.
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[Patent Documents]
20 [0008]
Patent Document 1: JP-A 7-82581
Patent Document 2: JP-A 57-5779¢6
Patent Document 3: JP-A 62-43490
[Summary of the Invention]
25 [Problem to Be Solved by the Invention]
[0009]

Then, the inventors of the present invention conducted
intensive studies to develop a solid fuel which can be used as
an energy source capable of suppressing the production of carbon

30 dioxide without using plastics derived from oil. As a result,
they found that, when a vegetable oil-containing substance
which is a natural resource is used in place of waste wood, used
paper and plastics which have been used in the prior art and
mixed with a binder and a form retaining agent derived from

35 natural products in a certain ratico and the resulting mixture



10 rmaterials are derived fromplants w thout using plastics which
have been used in the prior art. [Means for Solving the Problen

[ 0010] According to the p@esent i nvention, there is
provided the 15 following solid fuel. 1. A solid fuel which is forned
froma m xture of a binder (conponent A), a formretaining agent
(conponent B) and a vegetable oil-containing substance (conmponent C),

wh f i t b i ght_ .
Amount | 20 o eI o SRant Boreng poCektaln) ndBelBRAR: WeNEify o1 8°
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wher ei n hh@cvegehallsedoiik- @@@t@mﬁb&gaiwbstance (conponent C) is the

fruit seiﬂ of R%%ln S coghu% & t ?pha curcas, or a pulverized
product tHERBSE £O% §OFNETGol 8 PE@ )t he above paragraph (1) having
an avera@geosbze of 10 to 100/cnB each. 9. The solid fuel in the
above paragrapﬂcé%%d?ﬂg%ﬂ;%Eépresentinvention,therejjsprovidedthe
15 following solid fuel.
1. A solid fuel which is formed from a mixture of a binder
(component A), a form retaining agent (component B) and a
vegetable oil-containing substance (component C), wherein the
amount of the component A is 1 £o 85 parts by weight, the amount
20 of the component B is 1 to 55 parts by weight, and the amount
of the component C is 10 to 85 parts by weight based on 100 parts
by weight of the mixture, and the mixture is compression molded.
2. The solid fuel in the above paragraph (1), wherein the
total amount of the components A and B is 15 to 90 parts by weight
25 based on 100 parts by weight of the mixture.
3. The solid fuel in the above paragraph (1), wherein the
amount of the component C is 10 to 80 parts by weight based on
100 parts by weight of the mixture.
4, The solid fuel in the above paragraph (1), wherein the
30 weight ratio of the component A to the component B is 1:25 to
85:1.
5. The solid fuel in the above paragraph (1), wherein the
binder (component A) is starch derived from sea alga.
6. The solid fuel in the above paragraph (1), wherein the

35 form retaining agent {component B) is natural rubber.



prismatic or cylindrical in shape. 10. The solid fuel in the
above paragraph (1) having an 10 apparent specific gravity of 0.3 to
0.6 g/cnB. 11. The solid fuel in t he “above paragraph (1) having a
calorific value of 20 to 30 MI/kg. 12. The solid fuel in the above
par agraph (1) which is used for thermal power generation. 15[ Effect
of the Invention] [0011] The solid fuel of the present

I nvention can bgeethechl ¥gby Hﬁeghésa@oﬂ@%%cjﬂé’pﬁpﬁﬁew%% Ay
an energy source for power generation, by using a binder, a form
ret ai ni ngeagéablanaiocanedpiafl Bt farent @ananpaubst aheethq fguit
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new type of solid fuel which rarely produces a harnful gas or a

har nf ul Pé@ﬁ&&é,tﬁ§§e§fharge calorific value and | eads to the
suppressigon of Thhesariedesti am ofe adbhebdixdiden (25 e Bipdezwrididhe

formretainin agent serve as binders and the vegetable
oiI-contéFﬁ?ngfs Bst&nd@Vériect?GRl y serves to secure a certain
anount ob_heatths tbeigolid1if usl tpE hBever psenayrapwentiopnitheraby

making it Eossible to n&Ld a,so;id fuel. Since the solid fuel of the
present PRVEREFOR E&nfpYi<BET363% BMnEEAPENd a form retaining agent

derive fnom planéssanddarvegeiabtreobbodenbarayigpsullisy anaeingt Baut
usi 9 pl astics derived _fromo abl e ;ef fect of
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OUT THE LNVENTTIOR 851 0812he16in the above paragraph (1) having a

calorific wvalue of 20 to 30 MJ/kg.
12. The solid fuel in the above paragraph (1) which is used
for thermal power generation.

15 [Effect of the Invention]

[0011]

The solid fuel of the present invention can be effectively
used as a new energy source, especially an energy source foxr
power generation, by using a binder, a form retaining agent and

20 avegetable cil-containing substance in a balanced manner. The
solid fuel of the present invention can be a new type of solid
fuel which rarely produces a harmful gas or a harmful residue,
has a large calorific value and leads to the suppressiocn of the
production of carbon dioxide.

25 The binder and the form retaining agent serve as binders
and the vegetable oil-containing substance effectively serves
to secure a certain amount of heat in the sclid fuel of the
present invention, thereby making it possible to mold a solid
fuel. Since the solid fuel of the present invention comprises

30 a binder and a form retaining agent derive from plants and a
vegetable oil-containing substance without using plastics
derived from oil, it has a remarkable effect of suppressing the
production of carbon dioxide.

BEST MODE FOR CARRYING OUT THE INVENTION

35  [0012]



The solid fuel of the present invention is a solid obtained by

nol ding a m xture of a binder, a form c§{1etaining agent and a vegetabl e
oi | -cont ai ni ng substance. A descrlptl i's subsequently given of the
ratio of raw materials and a nolding 5 nmethod. [0013] (a) binder

The binder is starch collected fromsea al ga containing alginic acid,
as exenplified by agarose, carrageenan, curdlan 10 and gl ucomannan.

At | east one drhedsdinder.0Wr QEeEﬁ%%%n%rlr?v&?@PéH@s'QQoQEd%HEﬂQf‘é'd
and a formretaining agent nay be used. The binder is cut or severed
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or less. The binder may be 15 powdery. [0014] (b) formretailning

agent subseRyetdly GHBﬁéﬁIBﬂhf ﬁéF&Pa?fHﬁﬁbgpiéﬁﬁﬁéﬁhﬁﬁa HrsdEng s
used @s h@@hb@rnlretalnlng agent. Exanpl es thereof include guar 20

gum tara % | ocust bean gum tamarind seed gum psylliumseed gum
gun1arab|9 16éllan gum curdlan, pectin, cellulose, chitin, chitosan,
xant han gum pkadsaya gum arablnogalactan ghatti gum tragacanth gum

[urcell an, pul buLap, - Setomngs un. sqrobact o um sice) 109 Yel
ervm' ni aniangﬁlemsl scgumagtaarﬁee{gemfleepbgr@@aﬂbeé g:tmirraj’é@ﬁ&b,aﬁﬁfdlan
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Sum SuTh b ARSI CARTPRA A MR L0, BUaEER i B
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(0014]

{(b) form retaining agent

Natural rubber or a natural rubber-containing product is

used as the formretaining agent. Examples thereof include gquar

20 gum, tara gum, Locust bean gum, tamarind seed gum, psyllium seed
gum, gum arabic, gellan gum, curdlan, pectin, cellulose, chitin,
chitosan, xanthan gum, karaya gum, arabinogalactan, ghatti gum,
tragacanth gum, furcellan, pullulan, aeromonas gum,
agrobacterium succinoglycan, azotobacter vinelandii gum,

25 linseed gum, almond gum, welan gum, erwinia mitsuensis gum, gum
elemi, enterobacter gum, enterobacter simanus gum,
oligoglucosamine, cassia gum, carob bean gum, glucosamine,
artemisia sphaerocephala seed gum, sclero gum, sesbania gum,

~dextran, triacanthos gum, abelmoschus manihot, macrophomopsis

30 gum, rhamsan gum, levan, daruman resin, peach gum and tamarind.
At least one dried form retaining agent out of these or a
combination of a form retaining agent and a binder may be used.

Out of these, guar gum, tara gum, locust bean gum, tamarind
seed gum, psyllium seed gum, gellan gum, curdlan, xanthan gum,

35 gum arabic, pectin, cellulose, chitin, chitosan, xanthan gum,



karaya gum and carob bean gum are preferred, and guar gum tara gum
| ocust bean gum tamarind seed gum psyl l'ium seed gum gellan gum
curdl an and xanthan gum are nost preferred. The formretai n| ng agent
is cut or severed to a size of 51 to 50 mm The term "size" as used
herein neans the size of a formretaining agent passing through a
si eve having an opening of 50 mmor |ess. The formretaini ng agent
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Sargassum fulvellu esane, dtcfgrdoo avoca kusabji noki
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Agave Tefqgriandersamagbarw seeri aCalnthdermrs Bamodor inged cacao,
20 Tenderstem broccoli, Brassica campestris, macadamia nut, nuts,

Ricinus communis, Jatropha curcas, palm, sugarcane, Sorghum
bicolor, potato, wheat, Oryza sativa, olive, sunflower, soybean,
safflower, peanut, willow, poplar, switchgrass, elephant grass,
Evodiopanax innovans, cactus, lumber, sugar beet, Pistacia

25 chinesis Bunge, cotton, copaiba, Pongamia pinnata, jojoba,
Euphorbia tirucalli, Zea mays, sweet potato, Sargassum
fulvellum, sesame, cardoon, avocado, kusabinoki, guinua,
Guizotia abyssinica, hemp and paulownia are used as the
vegetable oil-containing substance. Sapium sebiferum,

30 Ricinus communis, Jatropha curcas, palm, sugarcane, Zea mays
and processed residues thereof are preferred and used as heat
sources for burning the solid fuel as a fuel at a power generation
facility. The term “processed residues” means press cakes
obtained after oil is squeezed out of the fruits and seeds of

35 Sapium sebiferum, Quercus suber, millet, rice, food carbide,



5 esparto, sabai grass, Al pinia zerumbet, Hernerocallis aurantiaca,
raran grass, norochi grass, papyrus, :ﬁzusu grass, Puerarial obata,
Edgewor t hi achrysant ha, aotan, cashew nut, oat, |upine, cal endul a,
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conponent LBorST1 R Hi ARpREL e E 9k, il ot LGt peovbean,
conponensaCfilewt®, tmed8bitpawti s 1by , weoght r based chy rb@6 , pal ¢ shayt weiagst,
of the m r; | 1, nponent.s. The taotal anpount . t.he. .
corrponeg}f:%s%ﬁlg gkgﬁi %ngljg%fagggogsgﬁ‘%’ S%BS}?e\%éi 8’?}1 ?rpgé%feétr’agﬂlclftféutao
85 part schyneeighBungad thétamupbpefibkhe Foogpanenioi@niasapr gogodial, y

R L T R B
80: 1. fulvellum, sesame, cardoon, avocado, kusabinoki, gquinua,
Guizotia abyssinica, hemp and paulownia. Theée fruit seeds of
Sapium sebiferum, Ricinus communis, Jatropha curcas, palm,
20 sugarcane and Zea mays or pulverized products thereof are
preferred. Out of these, the fruit seeds of Sapium sebiferum,
Ricinus communis and Jatropha curcas or pulverized products
thereof are particularly preferred. These vegetable
oil-containing substances are cut or severed to a size of 1 to
25 50 mm. The term “size” as used herein means the size of a
vegetable oil-containing substance passing through a sieve
having an opening of 50 mm or less. Although seeds are mainly
used, branches or trunks may be partially mixed.
(0016] | '
30 (d) composition
The amcunt of the component A is 1 to 85 parts by weight,
the amount of the component B is 1 to 55 parts by weight, and
the amount of the component C is 10 to 85 parts by weight based
on 100 parts by weight of the mixture of all the components.
35 The total amount of the components A and B is 15 to 90 parts



5[ 0017] Wthin the above ranges, the solid fuel of the present
invention can be solidified by using &glatively smal | amounts of a

bi nder, a formretaining agent and a get abl e oi |l -contai ni ng
substance, whereby the calorific value becones 10 stable. \Wen the
total anmount of the binder and the formretaining agent is 15 to 90
parts by weight, the amobunt of the vegetable oil-containing substance

i s desiraf yfe;g_httq §§e9@£5§1]2yzma!cgf@t5- papts %?uagﬁ,caﬁageﬂe%&m
desired calorific value of the solid fuel. 15001 (e) nolding

met hod ©f theaampapentofC tife RishAr afi hterS Hordh maisibig wyemt and
veget abl e oi | - goRt-AeM, NG hsURSiAMEe dat il raheMe datdRdnt Y eferall v
pressuri zed and conpressed such that they are 20 closely dispersed.

A met hod SORBRRISEYT tthe Dilnder thf e WGHAR: %I Y ot & g
subst@ance paneg jpre- m xed together and the formretaining agent is

mxed with the resulti ] Xxture is partjcularl referred, and a
single-screm/oWlEB&BIEBgCgERFQSI@QQ? dthﬁa§oLégu Rl a_ a0 §Rpent
machi ne. ihkentsenotaa Wowr erGor oy ext ndder kelpaitvetul &fdyl amounts

desirable.. A caonposition which has .been conpressed and ext.ruded by
the extrGdef PeBraet &d Froma st FOBT Qb 4R ARZAE and cut
to a sui bableonh¢adgtiinigosobtabenca, priisneby cher caybiriidt ccah 1 ool kietbradds
pro t. olid fuel having a,desited si.ze can_he, obtai ned by
et it Pl ranelBrh of PERECEOT RAPEENI Shosbre bt Ba8E, 680t i ZRAT he
cut | engtrkttdoniOagt 8g&00 enlJ @OL9D B5(t3 lwharedcirer,i shiecapoaperdt esheof
solid fuel S .the sol.id fuel .of .fhe _pres i_nyentiqn
is pref ergggﬁi;g%ﬁu Jajét(gélgggﬁél?ﬂes% ove noltdi %%Sﬁ%%%g elern ﬁsysipeﬁﬁoff,
t he shapkytwerguof. | §hdesratbbyi scyhandeddat the dudismmt celanilfic value

particul atl d .ag ly cylindrical. The 5 size of the solid fuel
is each ggs%?%b%éﬂ&g ?ggioo cnB on average in terns of volune. The

appdrent [§pé8ific gravity of the solid fuel is desirably in the range
of 0.3 t?e?'ﬁoﬂéﬁﬂ%'method

A mixture of the above binder, form retaining agent and
vegetable cil-containing substance in the above ratio is
preferably pressurized and compressed such that they are

20 closely dispersed.

A method in which the binder and the vegetable
oil-containing substance are pre-mixed together and the form
retaining agent is mixed with the resulting mixture is
particularly preferred, and a single-screw or double-screw

25 extruder may be used as a mixing machine. The use of a
double-screw extruder is particularly desirable. A
composition which has been compressed and extruded by the
extruder is ejected from a prismatic or circular nozzle and cut
to a suitable length to obtain a prismatic or cylindrical molded

36 product.

A solid fuel having a desired size can be obtained by
setting the diameter of the cylindrical nozzle to 5 to 50 mm
and the cut length to 10 to 100 mm.

{0019]

35 {f) characteristic properties of solid fuel



The calorific value of the solid fuel is stable at 20 to 30 M/Kkg.
Therefore, the solid fuel of the pres?ﬁt i nvention 10 conprises the
bi nder, the formretaining agent and e vegetabl e oil-containing
substance in a bal anced manner, has a highly stable calorific val ue
and a great effect of suppressing the production of carbon dioxide
and therefore is advantageously used as a fuel for thermal power

generation. 15sEXAMPLES [sQ92Q] fuel of The fld-QMnNg Sammlps ar e

provided to further illustrate the present “i nvention. The
f ol | owi n@SiILFFER L ¥ FeRUACA oty bageite e vealwstlid o mafdiasht at i on

agent wer@dusediian 1the thl |y exames.s (s Biddes cthe pinder was
obt ai ned by crushing dried carrageenan (size of 25 rfm or |ess). &b)
Forn1ret&Fﬁﬁﬁ@téééﬁ@db5@&&@q&hﬁﬁiﬁmﬂﬁﬁﬁqﬁ§Q?QR§%¥zﬁy%qﬂQQ%ﬁﬁﬁ- he

retaii ngiagest tHLyovegetadl e s0dd cle QRisaiING subst angecmPosesibrage
collectedq fromthe cultivated Ri cinus comruni s and a residue thereof.
[0021] 367EXGHPF €4 VeEUBSrt sT By ARRAFRN ToFPERE T ¢6ripighEhtY BIwale Ml
with a nifskar e sobie48 rpantys iby twei ghihgef dfhe .coreone Xaatid 42 parts

by vel g of U DgcoQuIPOneEL . G o0 e Lesul ng, 2y e oK)y
30 Mj/kg. Therefore, the solid fuel of the present invention
10 comprises the binder, the form retaining agent and the vegetable
oil-containing substance in a balanced manner, has a highly
stable calorific value and a great effect of suppressing the
production of carbon dioxide and therefore is advantageously
used as a fuel for thermal power generation.
15 EXAMPLES
[0020]
The following examples are provided to further illustrate
the present invention.
The following binder, form retaining agent and caloric
20 augmentation agent were used in the following examples.
(a) Binder
The binder was obtained by crushing dried carrageenan
{(size of 25 mm or less).
(b) Form retaining agent
25 Guar gum powders were used as the form retaining agent.
(c) vegetable oil-containing substance
A seed collected from the cultivated Ricinus communis and
a residue thereof.
[0021]
30 Example 1
10 parts by weight of the component B was mixed with a
mixture of 48 parts by weight of the component A and 42 parts
by weight of the component C, and the resulting mixture was
extruded by a double~screw extruder to obtain a cylindrical

35 solid fuel having a diameter of about 35 mm (length of 50 mm).



35 solid fuel having a dianmeter of about 35 mm (length of .50 nmm). 11
The apparent specific gravity (bulk s fcific gravity), calorific

val ue, chlorine content and formretention stability test result of
this solid fuel are shown in Table 1. [0022] 5 Exanple 2 5
parts by weight of the conponent B was m xed with a m xture of 15
parts by weight of the conponent A and 80 parts by wei ght of the

conponentrhg, 5 %{[})Qr%lﬂ% rs%%lélltﬂl%g glzlaxrtﬂg,e kexstﬂelt'g.%q.cb rAvdeypl e-screw

extruder to obfain a cylindrical 10 Sol | fuel haV|ng a di amet’er of
about 35CAAPEILEAGE TR bRE 6CHRTiFhecappaF eHtd $p&wy ir@%e@iaaw S kil Ik Y

speci fi crakavirkyli tCalFokhfiisC swaliwe ruehl ariengreont ant Tapd f arm
retentlon stablllty test result of this solid fuel are shown in Table
1. [0023] 0952 Exanple 3 50 parts by weight of the conponent B
was g xegxwhpheazn xture of 1 parts by weight of the conponent A and

49 parts by wepght of the conBonent C, and the resultln%,nixtute was
extruded by a aoHﬁFESsEVeWFéQ Fudér ths 68FBRPRSAtCHI t'Adr MéZrd20188I Rd

fuel havinngtardi afrewrpﬁt@bqptwea@hmrb(fl engt BoRpohEn M . arldnes (A RRAeNt
val ue,, chl orine

specific,_gravity, (b specific Ior|f
cont ent BRGMPOBLE: OtehtorokPRBRTEe yrt 5o EBenie sy tings Tt act Her
are showsxtpudabl Byla pBOB4E-2brExaspkeuder to obbapar s chy iweirght 10f

(e GETPERERY BLAES e 018 VLS 1, O BT 2By, peL B, G e

resultln@halxppEEemﬁsspﬁtiﬁdedgbyvatgombheksepQW1€xtrgdewltg)obtaln a
cyllndrlca 30.s0 fue avi,n

S5y THE-SPpAF ErtE NPT EE P Foy EbbIAE oL GRET TS auf g oot &y
cal orifitewal vesuthl ofi hbisoabeéntl dndlf arm sebent ienTababki ity test
result OEOB?E? solid fuel are shown in Table 1. [0025]
15 Example 3
50 parts by weight of the component B was mixed with a
mixture of 1 parts by weight of the component A and 49 parts
by weight of the component C, and the resulting mixture was
extruded by a double-screw extruder to obtain a cylindrical
20 solid fuel having a diameter of about 35 mm (length of 50 mm).
The apparent specific gravity (bulk specific gravity),
calorific value, chlorine content and form retention stability
test result of this solid fuel are shown in Table 1.
[(0024]
25 Example 4
5 parts by weight of the component B was mixed with a
mixture of 80 parts by weight of the component A and 15 parts
by weight of the component C, and the resulting mixture was
extruded by a double-screw extruder to obtain a cylindrical
30 solid fuel having a diameter of about 35 mm {length of 50 mm) .
The apparent specific gravity (bulk specific gravity),
calorific value, chlorine content and form retention stability

test result of this solid fuel are shown in Table 1.
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cti OD Hcrcr 00 00 0 0 00 U1 U1 LC) LOH N 01 qi 13 [00267 <form
retention stability test on solid fuel> The formretention stability
of each of the solid fuels obtained i A3t he above Exanples 1 to 4 was
checked. The 5 expression "weight ratio of pieces" neans the ratio of
the total weight of pieces having a size of about 10 cnB or |ess
obtained by sieving the solid fuel to the weight of the solid fuel
before siﬁy:ng. The formretention stability was checked by | oadi ng
500 10 kg of the solid fuel after nolding into a transport vehicle
from a stdrage datstrdl i igmhiidey Bieasiay soiishchudloader. The

eval uation resuls f@%ﬁ AStERLE OWSs XPIPLE Jf TG 3¢ LHeMUE 1838, <
good nol ded state and retalns
obtained in the above Examples 1 to 4 was checked. The

5 expression “weight ratio of pieces” means the ratio of the total
weight of pieces having a size of about 10 cm’ or less obtained
by sieving the solid fuel to the weight of the solid fuel before
sieving.

The form retention stability was checked by loading 500
10 kg of the solid fuel after molding into a transport vehicle from
a storage installation twice by using a reach loader.
The evaluation results are as follows.
Example 1: The solid fuel has a good molded state and retains
a certain shape and a certain size even at the time of delivery
15 to a storage installation (weight ratio of pieces: 3 %)
Example 2: The solid fuel has a good molded state and retains
a certain shape and a certain size even at the time of delivery
to a storage installation (weight ratic of pieces: 5 %)
Example 3: The solid fuel has a good molded state and retains
20 a certain shape and a certain size even at the time of delivery
to a storage installation (weight ratio of pieces: 3 %]
Example 4: The solid fuel has a good molided state and retains
a certain shape and a certain size even at the time of delivery
Lo a storage installation (weight ratio of pieces: 2 %)
25 {evaluation: weight ratio % of pieces)
0 to 5 %: good
6 to 10 %: moderate
11 to 15 %: bad



a cértain shape and a certain size even at the tine of delivery 15 to
a storage installation (weight ratio gf pi eces: 3 % Exanple 2: The
solid fuel has a good nolded state and“retains a certain shape and a
certain size even at the tine of delivery to a storage installation
(weight ratio of pieces: 5 % Exanple 3: The solid fuel has a good
nol ded state and retains 20 a certain shape and a certain size even
at the tWﬁﬁTOfIsd%hh\i@@D tfg.a storage installation (weight ratio of

pi eces: % Exanple 4. The solid fuel has a good nol ded state and
retains é cer t &i PO ShApkiehd' i Seritsaife r§iese fepana arixherei ok ainder
delivery to a %E@ﬁ@gﬁehﬁsﬁxﬁ' | atd (r\é%laghltm@aggenef 8b ]T5§§eng %) 2R
14 WHAT IS CLAIMED | S A solid fuel which orrre roma mxture
of a bi nder (c%nﬁ%ﬁﬁﬁﬁbkf OélréPﬁFﬁéPéPﬁl @bagéﬁﬁe(dSREBﬁéﬁptBF and a

vegetzabl e oi | -gpataifi ﬁgesmﬁﬁﬂcgf(@@@p@m%@n&in B wheraid g garts
anmount of the cor@eonent Ais 1 to 85 parts ht, the armunt of
e

the conponent BYi%e4Ihly é:@epﬁF‘PEHEyOM%Fom RBSPReB dnbdntoot® BR& ts
c?npﬁnen_t C |Sb§%%mlﬁt5 Ratd $hy ameght obased da:lm;kﬁfél r&atgﬁgby(mm @it
of the mxture t he ture is c essi on no . _The
201 d fuel AcoB?Er R GeLPAT HoP e AR U ReS Bt £ Givb it £ ¢ g ure.
conponents A amfdBthe @dbxtar80ipacbspbysuebghihobased on 100 parts by
wei ght of the mixture. 15 3. The solid fuel according to claim1,
wherein the anount of the conponent Cis 10 to 80 parts by weight

based on2100 pEiné ssdyi et gl ancfccbftmrﬁ@ xttmrcelaﬁn 1Tha:1m3:|didu faed total
according to cla erein the vvel Qratigt Ql onent . A

to the conponenrflmén‘fléjf %ctompé?élefts par y welght
based on 100 parts by weight of the mixture.

15 3. The solid fuel according to claim 1, wherein the amount
of the component C is 10 to 80 parts by weight based on
100 parts by weight of the mixture.

4, The sclid fuel according to claim 1, wherein the weight

20 ratio of the compcnent A to the component B is 1:25 to
85:1.

5. The solid fuel according to claim 1, wherein the binder

(component A) is starch derived from sea alga.

25
6. The solid fuel according to claim 1, wherein the form
retaining agent (component B) is natural rubber.
7. The solid fuel according to claim 1, wherein the vegetable
30 oil-containing substance is the fruit seed of Ricinus

communis or Jatropha curcas, or a pulverized product
thereof.

8. The solid fuel according to claim 1 having an average size
35 of 10 to 100cm® each.



5. The solid fuel according to claim1, wherein the binder (conponent
A) is starch derived fromsea alga. 25.6. The solid fuel according to
claim1, wherein the formretaining ag%nt (conmponent B) is natural
rubber. 7. The solid fuel according to claim1, Werein the vegetable
300i | -contai ning substance is the fruit seed of Ricinus communis or
Jatropha curcas, O a pulverized product thereof. 8. The solid fuel
according toclaimm having an average size 350f 10 to 100cn8 each. 15
9. The solid fuel according to claiml which is prismatic or ,
cylindrical inT8Rapelig 1BeFhRCSorfdngueP @tTbrdh e clmithSHEVicg
an apparent spgei Eiy¢igrayvehy oh @hgpgo 0.6 g/cn3. 11. The solid fuel
according to claim1l having a calorific value of 20 to 30 M}/ kg. 12.
The solid fuel according to claim1l which is used for thermal power
genersati @o.. The solid fuel according to claim 1 having an apparent

specific gravity of 0.3 to 0.6 g/cm’.

11. The solid fuel according to claim 1 having a calorific
value of 20 to 30 MJ/kg.
10
12. The solid fuel according to claim 1 which is used for

thermal power generation.



