1 SOLID FUEL Field of the Invention The present invention relates to a
solid fuel. More 5 specifically, it relates to a solid fuel obtained by
making effective use of waste wood, waste paper and waste plastics. Mich
nore specifically, it relates to a solidifuel which is obtained by making
effective use of wood, paper and plastic wastes, produces a harnful gas and
a residue in as small 10 quantities g £555¢€ﬁe after conbustion and
generates a |arge anmount of heat, e %% a a solid fuel suitable for use
as a fuel for generating electric power. Description of the Prior Art 15
Along with the nodernization of living, wastes such as wood wastes, paper
wastes and p f e ORn large quantities fromdonmestic |ives,
producti on plants, pprogessLng s BLERLFonChE1R00 10, 9LSPOSAL, Q] thEsE, wastes
is now a social problem st o e2e wasfesare Corrected and burnt or
buried 205 undpeghoisdl1ipweyereldthes pioopokbilad dhelashesinbd dby aigkingcycl ed
into everyday goods or used as energy sources after they are collected is
gradual |y i nélfg%?:h@eb‘éﬁe SQf MRstgnYabisferR iR Paredpasfard§tpRiasoiChast e
wood from ol u i S a : . Qur
because the gg?ﬁe@??%néggﬁng%ﬁgﬁ%épggI%ﬂgggghggtgsgggégags%?gg?uagéggand
the recycli ngbtefinetielse makthd faftfiddtiwkarsehblfevoad, f papanasdred [phlost tt s,

al t hough PET-bottles are partially collected and recycled .mainly b ocal
Gover niont 5| YASSES of POPREPSEI Ao lAa i SHee 0% LR PELFEPed had? LAFARL

because {her au§ﬁ€i£§égea§¥56§%ﬁ%l@faf&’é’@%ou@ﬁh@tﬁ@ﬁpﬁd YerlGSHtRS 5‘%&{@ costs
of the collection and sorting of these resins are huge. Summary of 1he
| nvention 2 afhent toheheaventspecicfllihe poddenfuehvenitahléalier use as

a fuel for generating electric power.

Description of the Prior Art

15 Along with the modernization of living, wastes such as
wood wastes, paper wastes and plastics are produced in large
quantities from domestic lives, production plants, processing
plants, etc. and the disposal of these wastes is now a social
problem. Most of thesewastes are collected andburnt or buried

20 underground. However, the proportion of wastes which are
recycled into everyday goods or used as energy sources after
they are collected is gradually increasing but still
unsatisfactory.

Especially parts of waste wood from old houses, thinned

25 wood and waste paper have been burnt because the collection
and sorting of these wastes cost a great deal and the recycling
of these is difficult. Meanwhile, as for waste plastics,
although PET-bottles are partially collected and recycled
mainly by local governments, most of other plastics have been

30 unrecycled and burnt because there are large numbers of types
and shapes of resins and the costs of the collection and sorting

of these resins are huge.

Summary of the Invention




conducted inventive studies in order to develop a solid fuel which can be
obt ai ned by using waste wood and waste paper which have been difficult to
be recycled and waste plastics which 5 have been difficult to be sorted out
as energy sources without burning them 2As a result, they have found that

when waste wood and waste paper are broken into pieces of a predeterm ned

ize, t d ] ' det ' ti .edet erm ned 10 I
amount of wast o pl SERCe 6 GBI Th Dhodhe anttre: PRYGMERY MThre | <

heat ed and mebdadctébei @bémt Nad HuedWst ini srééf atd i eca®paasobi dafaedl f or
generating electric power which can maintain a solid shape with a
pr edet er mi nefhirRecaubetdPtained brdis gy vastae'qahapfce s RaBpRgErich

generates a hg(,geﬁg.g?aé@f'ﬂc ftahcﬁﬁtbe”fe%yfg‘-’f?huéﬂg 9599%?@;&{%{%’%%%&

anounts of a har gas an rnf ul S Accor e present
i nventiony theve losen bé fiidcuilderb be sotted fouel astErdrgyanohecasead tloowgener at e
electric power as an energy source, especially a clean energy source by
maki ng 20 ef PBERLDE GB8Mof waste wood, waste paper and waste plastics which

have had no utility val pesand hays, Resin Ukl +hEat §RLn 0QSLPENY oses a
solid fuel obtainedsfron1aastb paper and waste pFast?%g. T%?% §g%?3£ ue

actually cownpsisepagértard (rqaat sinnp wiieghs of aogstedetestinsd bmisag, 25 on
100 parts by weight of waste paper, and a relatjvely |large amunt of ste
ol ast s i o) HESHE(HE5% o S pEb A Bet TR IR £o5APent TAPITESATIIEY caches
that wast@ wapdlmMeymbenb! endetstdmyadtulcd 18 ATREAL w O h VVEISE Se WO US n
Exanples is no nore than 10 wt% of the total. The above solid fuel contains

wast e 30 pl agepedtinganixtene el pepsegeand apoidddn thrdobhetee¢drrodiet step
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pol yvinyl chkani gginPatend d¥ridmeiHapke wifhAa’p8888te3mined size due to
the function of the plastics as a binder, generates a large
15 amount of heat as a fuel and produces very small amounts of
a harmful gas and a harmful residue.
According to the present invention, there can be provided
a solid fuel which can be used to generate electric power as
an energy source, especially a clean energy source by making
20 effective use of waste wood, waste paper and waste plastics
which have had no utility value and have been burnt.
Patent document 1 proposes a solid fuel obtained from
waste paper and waste plastics. This solid fuel actually
comprises 25 to 100 parts by weight of waste plastics based
25 on 100 parts by weight of waste paper, and a relatively large
amount of waste plastics is used (20 to 50 wt% as a whole).
This patent publication teaches that waste wood may be blended
more but the amount of waste wood used in Examples is no more
than 10 wt% of the total. The above solid fuel contains waste
30 plastics in a relatively large proportion and therefore, the
step of dechlorinating the obtained solid fuel by heating it
is required to suppress a trouble at the time of combustion
due to the inclusion of polyvinyl chloride.

Patent Document 1: JP-A 7-82581



According to the present invention, there is provided a solid fuel specified
in the follow ng paragraphs (1) to (6) . (1) A solid fuel nolded out of a
m xture of wood pieces having 5 a size of 1 to 25 mm paper pieces having a
size of 1 to 25 mmand thernopl astic resi3n, wherein the m xture contains 80
to 95 parts by weight of the total of the wood pieces and the paper pieces
and 5 to 15 parts by weight of the thernoplastic resin, and the wei ght
ratio of the wood pieces to the paper 10 pieces is 20:80 to 90:10. (2) The
solid fuel accordi Agcbﬁdihg abate pareaagmaphingéhtionhetkepet he mveriged Si ze
of each piece is 15 to_60 (3). The solid fuel according to the above

par agraph (1} Wﬂ%fuﬁéssﬁe%ﬁ%rlpc%he dpdgeving F(’@f§a9'ﬁ%p1%%l (1d £9ef®)

according to he a ) ravity
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whi ch  gener at e$z200f ol 300 M kup,ofpapeat pie6psThevsohid sueé atcbridb@pto the

above paragraph which 20 js used to, genera el ectric ovver The solid
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wast e paper apdoR¥@sis PASkbeght o aneekbrhal ancest LRldPpaReesatnde he
effectively used as a new enefgy source, especially an ener gy source for

gener ating epepemelecz@s pavieh. taHe pelritd Pyeleightt oé phesidmrmcmﬂemtm can
be a new solid l1;luel 4 ch |es Onb% ed t%?f r’r%kl n selof vvogd jpaper a
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har nf ul pas @m@c@shagntgkaoeebdy@ a(md generates a | arge amount 30 of heat
Especially in the solid fuel of the present invention, when waste wood is
broken into grlécesThe GospdcfPeé aFgerdhmy tRekhe rakoe epagranted(l),

proportion, gyene§ 09%{% ve{egﬁg L5,4568 oddh pi&lA ¥y JrBdd dppoportion,

the resin serves effe
(3) The solid fuel according to the above paragraph (1) which

has a cylindrical shape.
15 (4) The solid fuel according to the above paragraph (1) which
has an apparent specific gravity of 0.4 to 0.5 g/cm’.
(5) The solid fuel according to the above paragraph (1) which
generates 20 to 30 MJ/kg of heat.
(6) The solid fuel according to the above paragraph (1) which
20 is used to generate electric power.

The solid fuel of the present invention is obtained by
making use of waste wood, waste paper and waste plastics in
awell-balancedratioand canbe effectivelyusedas a new energy
source, especially an energy source for generating electric

25 power.

The solid fuel of the present invention can be a new solid
fuel which is obtained by making use of wood, paper and plastic
wastes which have been burnt, produces very small amounts of
a harmful gas and a harmful residue and generates a large amount

30 of heat.

Especially in the solid fuel of the present invention,
when waste wood is broken into pieces of a specific size and
used in a predetermined proportion, even though a resin is used

in a relatively small proportion, the resin serves effectively



as a binder, thereby making it possible to nold a solid fuel. Since the
anount of generated heat can be controlled by using a small anount of the
resin and the anount of a chlorine-based resin such as polyvinyl chloride
can be reduced as nuch as 5 possible, a dechlorination operation such as a
heat treatment 1is not required. Description of the Preferred Enbodi nents
The solid fugl beltrllfezpr%ﬁ%%bgnfﬁﬂ'{hgﬁé! ?oo%siBhbdtQ%&id‘%dsoideyuéTP' ding a
m xture of wood pieces, paper pieces and “thernmoplastic resin, and wastes to
be di sposed 6finarethisethcasit phhegenemat exhtheraitatsn Hme:omatnodl@fd bheusing
rawmat eri al s _and Id|n t hod wi, escri bed rei npel pw.

pi eces 15 V\aé‘t%m%\@g%‘"l?&nl e%geetd“eo§6898a% &g’&oﬂ\ﬂo‘d‘? Pn?‘fﬁ?’él%‘?mé %ﬁf}f\odl ngs
such as ol d B@g%ssumogsc;%p?vmple@ﬁwff@@scirﬁ0:5@ Wécﬁ Sas thihdregls wood
and used pallets are used as the raw materials of the wood pieces. The type
of the wood Posmdblepar dechilaripalkiohtepkrathien shehadovehrasterawotent dry,
it 20 is used _as it _is and when it contains water, it is dried and crushed.
Wbod chi ps c&F|88FeaeﬂP6ﬁ?§awn1||s may be used as they are without being
crushed when the sizes of the wood chips fall within the range which wll
be descri bed herelnafter The mood pleces obtalned by crushing are 1 to 25
mm 25 pref PE§t AR i re" as used herein neans
the_maxi i di amet g, ol a6, 4P 98 Rk gﬁ%se%ttafrﬁgerm)lr L §BEEhH AU Y1 n IO

pi eces passing through a‘sieve aV| openi ng ot 25w or ess,
preferably 28ymmmerdimsgsamayibeutssedt asoddieptiavesnt gsapes. pibeeshapes of
the wood pieces are_not 30 particularly limted as long as they are crushed
by a rotary BREERPASHAENFHEhadlfgWaskef.torke ﬁb%ﬁoﬁﬁédﬁ%aéﬁéuaéglé%bly

dry wood pi e%ﬁ%s@%‘gd}%@ef’%ﬂ CRAL &AL 18l A AR AL tLEFT1 s RS RS PRI NG 15 W %

or less. (b) paper pieces
method will be described hereinbelow.

(a) wood pieces
15 Waste wood collected by breaking down old furniture and
buildings such as old houses, wood chips and end pieces from
sawmills, thinned wood and used pallets are used as the raw
materials of the wood pieces. The type of the wood is not
particularly limited. When the above waste wood is dry, it
20 is used as it is and when it contains water, it is dried and
crushed. Wood chips collected from sawmills may be used as
they are without being crushed when the sizes of the wood chips
fall within the range which will be described hereinafter.
The wood pieces obtained by crushing are 1 to 25 mm,
25 preferably 2 to 20 mm in size. The term “size” as used herein
means the maximum diameter of each wood piece. Stated more
specifically, wood pieces passing through a sieve having an
opening of 25 mm or less, preferably 20 mm or less may be used
as the raw materials. The shapes of the wood pieces are not
30 particularly limited as long as they are crushed by a rotary
crushing machine having teeth. The wood pieces are desirably
dry wood pieces having a water content of 20 wt% or less,
preferably 15 wt% or less.

(b) paper pieces



The.raw material s of the paper pieces are not only waste paper recycled as
recl ai ned paper, such as secondhand books, newspaper, cardboards and office
paper but al so coated paper and | am nated paper which are hardly recycl ed
as recl ai ned paper. 5 These paper raw naberials are cut to a size of 1 to 25
mm preferably 2 to 20 mm The term "size" as used herein neans the size

of paper pieces pa’?ﬁ{e'l%wtH%ﬁé’%af‘s%@i{ﬁegtga‘ﬁ%ggg@cgge#é‘%ot%nfgr»{%’toef | ess,

preferably 20 nmm or Tess. e paper piec as the raw nat S are
pref erably dpypéutramycleahiba nedDawat@rpapegn sawhuas ofcdbdhwitd drodless,

preferably 10 wt% or less. (c),thernoplastic resin What are collected as
wast e pl asti ngﬁPﬁp%’éed:aJsdkﬁ?egdst RBAND %h%?i&agee"s:bﬁfc éﬂﬁop?%%’f‘?%?arﬂﬁﬁ ng a

nel ting poi nfn@fh an8BateqdldHer P LERERRNA r3A y1:2 ARG PE § raRRLIREHH Her .
Exanpl es 15 of the thernoplastic resin include polyethyl ene, polypropyl ene,

pol yst yr éne, Thebgepares, rpol natehonks esre ABS, tarry/ldize asfi n, tpdSyummet hane
resin, polyviné% aceiagft;egbn and iub ers. . .Singe_waste Hiastics are used,
they are gen@F ?§a}a Bd ad Mt u réef ,ﬂrtnhoﬁdﬁepolaﬁv’ilﬁ? ot A not
preferred beenosez23b1 pamRnNgidt€spasbangitirogas awesve hal $n§untpertity
content of the resinin the solid fuel of the present invention is

relatively Péwamn Ohetesdr @rafrratdy ¢8i BR of 1&ssval ThaRrRRer 19581/ vi nyl

chloride int e jn._rar S 3 setting resin
Co' o xoq i nt Sobfead Rl raf B Yo FREPE a MAP o1 0160, AL D HIDRE [0
preferally 1QavéPoior ahes®unt GE1S wEs R PeOH| PReFe ladly 8BS Wiy dF Ngdss. not

interrupted. Since the thernpplastic resin serves as a binder when it is
m xed with wé6d ptbBeEEcRhShbhpeFePiRces, it is desired that it should be

crushed [ nto sl gl ecsse soofNatedd £21,d6 S ASELY AW [yl o moths Wit

and di spersed into these pieces. peci fi resin pieces desirably
have a di anetkermbdplst hen xesires andpdbetdklsyhd®imm armée Bssng Twoint sofend,

oo ort | Lsab S TG gRhee AASS, 89,LT8HD 2 Sheye having *popenigy o
15 of the thermoplasticresinincludepolyethylene, polypropylene,
polystyrene, polyesters, polycarbonates, ABS, acrylic resin,
polyurethane resin, polyvinyl acetate resin and rubbers.
Since waste plastics are used, they are generally used as a
mixture. Althoughpolyvinyl chloride is not preferredbecause
20 it generates a harmful gas when it is burnt, the content of
theresininthesolid fuelof thepresent inventionisrelatively
low and therefore, the inclusion of a small amount of polyvinyl
chloride into the resin rarely causes a problem.
Whenathermosettingresinismixedintothethermoplastic
25 resin in an amount of 15 wt% or less, preferably 10 wt$% or less,
there is no problem as long as molding is not interrupted.
Since the thermoplastic resin serves as a binder when
it is mixed with wood pieces and paper pieces, it is desired
that it should be crushed into small pieces so that it can be
30 closely and fully mixed with and dispersed into these pieces.
Specifically, the resin pieces desirably have a diameter of
50 mm or less, preferably 40 mm or less. To this end, after
it is crushed, pieces passing through a sieve having an opening

of 50 mm or less, preferably 40 mm or less are used. The



6 thernoplastic resin maybe obtained by renelting waste plastics and
formng theminto chips or pellets having the above size. (d) conposition
The weight ratio of the wood pieces to the paper pieces 5 in the solid fuel
of the present invention is 20:80 to 90: 80, preferably 25:75 to 85: 15,
particularly preferably 30:70 to 80:20. Wthin the above range, they can be

har dened b i | ati vel | | t..of th i dt .
wel |- bal anvelinerieplar S cE TR AR S-hG0 St FHESHRSRE “AARED HeRsHEs
possi bl e, 10a%ef&ﬁyiﬁcj1%@ﬁpyﬂ£océh%?%&ab@m@@@tnm $eShBBVE- siThe, amount

of the thernoplastic resinis 5 to parts by weight based on 85 to 95
parts by wei g8t ofompesibian of the wood pieces and the paper pieces.

Preferably, the a t. of .he ti Ln_i to art

wei ght based on B%t{g “i%%‘g@%ért?? é%ﬁagﬁp%o#)?ékgsttg élheoP%Sﬁg éf\%%c %i eces
and the papetin phears.id €hedndflitrg peebedt! invenpief ary ed :8bat otde: Bbove
wood pi eces, paper pieces _and thernoplastic resin should be m xed together
in the abovePreferabiy and’? HR &Xid wrePartirylarttyuPEcEpbablyhtd hEdtted at

100 to 160C, gt 6her apl ol pto 3598 e%,ie%ﬂtbﬁr!:é(nH{eek‘é&@%h)éd.lgguélﬁlo f'gg

and pressurized and conpressed so that ernoplastic resinis
and cl osely di spbaside bg sanddilndewunktt of stipamasdm andytpe edel Y-dsh Tdrated he
wood pi eces and &5 t he i eces shot:Hd be m xed i}o et her in advance and

aper
that the th&PRYELABIICE YSYRSSRBAPH 2BE THSE/S W PRPER SRMP LMt ure. A
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for m xing and heating them Thé use of a doubl e-screw extruder Is
parti cul ar | yof3dhdethe andelast vommssint iion SwitiochSi patbapbeseeglndased uded

"ength to obPH Aoatey S i CalP A e PalEE. CORE ChltF Afetemifeshe
circular nozgha ishselpadper2Spieces. Preferably, the amount of the
thermoplastic resin is 7 to 13 parts by weight based on 87 to
15 93 parts by weight of the total of the wood pieces and the paper
pieces.
(e) molding method
It is preferred that the above wood pieces, paper pieces
and thermoplastic resin should be mixed together in the above
20 ratio and that the resulting mixture should be heated at 100
to 160°C, preferably 110 to 150°C, particularly preferably 120
to 140°C and pressurized and compressed so that the
thermoplasticresinismoltenandcloselydispersedasabinder.
It is particularly preferred that the wood pieces and
25 the paper pieces should be mixed together in advance and that
the thermoplastic resin should be mixed with the resulting
mixture. A single-screw or double-screw heating extruder may
be used as the machine for mixing and heating them.
The use of a double-screw extruder is particularly
30 desirable. A composition which is compressed and extruded by
the extruder is discharged from a circular nozzle and cut to
a suitable length to obtain a cylindrical molded product.
When the diameter of the circular nozzle is set to 25

to 50 mm, preferably 30 to 40 mm and the cutting length is set



to 50 nm preferably 30 to 40 nmand the cutting length is set 7 to 20 to
70 mm preferably 25 to 65 mmat this point, a solid fuel having a

desirabl e size can be obtained. (f) characteristic properties of solid fuel
5 Since it is industrially preferred to fanufacture the solid fuel of the
present invention by the above-described nolding nethod, the shape of the

solid fuel ig_desi I cyli j ri gq[ic r.t arly_prefegably
cylindrical. ﬁoAgéf%ofgtoyh%méiéJ:eg%f%ﬁ%y goﬁ :%8 ?ue , a{%g%vlosl %ﬁ%%{%f aéaéc%ilpé; ece
10 is 15 to 6QetnBavpneferdbdsiyrAl ¢ os bbe codh dve avkeraigeed .The appar ent
specific gravity of the solid fuel is 0.4 to 0.5 g/cnB, preferably 0.42 to

0.48 g/cnB. Since the contents of the wood pieces and the paper pieces are

wel | bal ance nd . of | L4 T €S54 15 is relatively
ow i nthe sof d Faar ot Re arman O bener ared hed T apie at 20 o 30

M/ kg, preferably 232nte P8 iMl/ikglustrierldfyopeefsirmed tbenamhfacfunt Wiet he
present invention ks .obtajned by naking use. of waste wood, waste paper and
Weste  pl ast P RnEReherT - BT GRESEOTat {4 SR Oh Brldimt S0V T 1 et ed 20
heat is |argRoaasingt aBkBodi,t the athap ageotistyse3ed Fwed fileldedPFabl
generating thermal power. Exanples The follow ng exanples are provided to

further illusyviandriosl O¥eppiaRamtC,i pachirvharnereded apilacewsl inpdperabi eces

and thernopl astic_resin_ . used i.n the.f.ol l.owng,exanples arg described bel ow
(D) wood ot ehgs ErERt S ik e ER2at R nERE T IBLEEs L SRR AT a0

by crushigg waste weodosomh gsramstabIWoQd @l aisnesh®*f baNuvepage! uction
mat eri al s and endpi eces obtai nedby sawi ng |unber. (2) paper pieces; The

2
paper pieces (sizeTbf PPIFERE RS IRepeagbtdi pbd-hdPdddsArpg packabe
paper wastes.gng Raper WasiLsrdBING 42 to 0.48 g/cm’.

Since the contents of the wood pieces and the paper pieces

are well balanced and the content of the thermoplastic resin

15 is relatively low in the solid fuel, the amount of generated
heat is stable at 20 to 30 MJ/kg, preferably 22 to 28 MJ/kg.
Therefore, since the solid fuel of the present invention is
obtained by making use of waste wood, waste paper and waste
plasticsinawell-balancedratioandthe amount of itsgenerated

20 heat is large and stable, it is advantageously used as a fuel

for generating thermal power.

Examples
The followingexamples areprovidedto furtherillustrate
25 the present invention.
The wood pieces, paper pieces and thermoplastic resin
used in the following examples are described below.
(1) wood pieces;
The wood pieces (size of 25 mm or less) were obtained
30 by crushing waste wood such as waste wood obtained from
constructionmaterialsandendpiecesobtainedbysawing lumber.
(2) paper pieces;
The paper pieces (size of 25 mm or less) were obtained

by crushing package paper wastes and paper wastes having a



8 protective film (3) thernoplastic resin The thernoplastic resin (size of
40 mmor less) was a crushed product of a m xture of pol ypropyl ene (PP)

pol yethylene 5 (PE), polystyrene (PS), ABS resin, polyethylene

terepht hal ate (PET), polycarbonate (PC) &nd pol yacrylate resin (PA).

Example 1 10 parts by weight of thernoplastic resin was mxed wwth 10 a

m xt ure of SBrBQéE?.pg peight of wood pieces and 10 parts by weight of
paper pieces, an fiesresu fing m xture was extruded by a doubl e-screw
extruder heatdd atthddfopbasbiai neaincylindrical solid fuel having a

di aneter of about 35 mm (length of 65 mm). The apparent specific gravity
(bul k specific 15 GPEVF?éfwogiﬁﬁﬁ%coﬁeiﬁﬂmﬁ§&4ﬁjQWgéz HRd©€h %?Fhewgﬁn%ent of
this solid tugknha OWR diudall6rdof ipdrbsed |4 uel
(length of 60 rgnl::'r) agsr%gbt aidned 2% i%ot h@gq@nrgp%ﬁéﬁgdpa@ i%&%%%g){]é&iéexcept
that the anoURES, afolvsteyneowd (BS bcdBS papen, picdyes hydenehee nephtisalate esin

h 45 t ight,. 45 ts b i ght d 1 t b
wel oht T eapaBERYel BBTRRAT PHOFEF RLC Rt Ach e LYBF AL Te T ™ ofeiged t oL25C
The apparent specific gravity (bulk specific 25 gravity), anount of

generated heat and chlorine content of this solid fuel are shown in Table
1. Exanpl e 3ERamplendrical solid fuel (length of 60 nm) was obtained 30 in

t he same manner as.jh EﬁﬁUB . t the .a ts t he od, .pi eces,
paper pieces and t%grprmp ask’ﬁ%é%%{s&lﬁ%Em%ééﬁ%gansgtglgﬁpggséﬁq%%sr fnslxﬁy "\’Al/e?lght, 40
parts bylowi ghiniaddrédOopagd spaitys WB} ghiightesFeabbdebyecapdahdalo tierfieat i ng

tenperature was changed to 125C. The apparent _specific gravity, anmpunt of 9
gener at ed heBY "ai@hdhoPRRer PaRCEAY oY §1hF 5e8Bl T 4ng pARTHIE YWafoRwt ruded

by a double-screw extruder heated at 130°C to obtain a
cylindrical solid fuel having a diameter of about 35mm (length
of 65 mm). The apparent specific gravity (bulk specific
15 gravity), amount of generated heat and chlorine content of this

solid fuel are shown in Table 1.

Example 2
A cylindrical solid fuel (length of 60 mm) was obtained
20 in the same manner as in Example 1 except that the amounts of
the wood pieces, paper pieces and thermoplastic resin were
changed to 45 parts by weight, 45 parts by weight and 10 parts
by weight, respectively, and that the heating temperature was
changed to 125°C. The apparent specificgravity (bulkspecific
25 gravity), amount of generated heat and chlorine content of this

solid fuel are shown in Table 1.

Example 3
A cylindrical solid fuel (length of 60 mm) was obtained
30 in the same manner as in Example 1 except that the amounts of
the wood pieces, paper pieces and thermoplastic resin were
changed to 50 parts by weight, 40 parts by weight and 10 parts
by weight, respectively, and that the heating temperature was

changed to 125°C. The apparent specific gravity, amount of



in Table 1. Exanple 4 5 A cylindrical solid fuel (length of 10 nMm was
obtained in the sane nmanner as in Exanple 1 except that the anpbunts of the
wood pi eces, paper pieces and thernoplastic resin were changed to 50 parts
by wei ght, 45 parts by weight and 5 part$ by weight, respectively, and that
t he heating tenperature was 10 changed to 120C. The apparent specific

gravity, ano h : (a1 A tent. i.S..sal i.d fuel
are shown iﬁgﬁgg%ge%ﬁ%é;%%gfgﬂEB%éﬁggg&FF%&#pggﬁQES%def%%%ff?gﬁg%xﬂ%f 70
mm) was obt aine@able the sanme manner as in Exanple 1 except that the anounts
of the wood pieces, paper pieces and thernoplastic resin were changed to
45 parts by weight, 40 parts by weight and 15 parts by weight,

respectivel ypxangiéhat the heating tenperature was 20 changed to 125C. The
apparent specific gravity, amount of generated heat and chlori ne content of
this solid fuel ar® ahovrrigalrgbiladifugd Qeppth of \ATpm)' ¥RE Gt dined) r-1

L\IlNOr I-\ll oNONo[i\IRIN%t}]g s%‘}neGmgngeg Qs Oin gxgmgl%\ f‘ e)Ecé;glc tllJlaQ thenar%uonté Iof r1N

the wood pieces, paper pieces and thermoplastic resin were
changed to 50 parts by weight, 45 parts by weight and 5 parts
by weight, respectively, and that the heating temperature was
10 changed to 120°C. The apparent specific gravity, amount of
generated heat and chlorine content of this solid fuel are shown

in Table 1.

Example 5

15 A cylindrical solid fuel (length of 70 mm) was obtained
in the same manner as in Example 1 except that the amounts of
the wood pieces, paper pieces and thermoplastic resin were
changed to 45 parts by weight, 40 parts by weight and 15 parts
by weight, respectively, and that the heating temperature was

20 changed to 125°C. The apparent specific gravity, amount of
generated heat and chlorine content of this solid fuel are shown

in Table 1.
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x E. Or (NcolLn xxxx WG [:] G W11 WAT IS CLAIMED IS: 1. Asolid

fuel nol ded out of a m xture of wood pieces having a size of 1 to 25 mm
paper pieces having a size of 1 to 25 mmand thernoplastic resin, wherein
the m xture contains 80 5 to 95 parts by;yeight of the total of the wood
pi eces and the paper pieces and 5 to 15 parts by weight of the
thernoplastic resin, and the weight ratio of the wood pieces to the paper
pi eces is 20"BBTt 6S9BLABMED IShe solid fuel according to claim 1, wherein

the average 110 S'E%o%cﬁ‘ﬁ?@l Hi'o%%d'&ltléftaomf’Qt&P@of%oJéﬁléele's%J\%{?
according to claim1 which has a cylindrical shape . e solid fu

accordi ng toackaken d.fV\hltIh Z‘Ihsmtanp@mam@nte:cespbavﬁng graveieyobfl Otal 2 0.5
g/cnB. 15 5. The g d fu qﬁgordln to claln1% |chﬁﬁenerat§s 20 %o 30
MI/ kg of healf™ B8O THEE TR AUt Lol di"Rg € FAP T AXDRF & PRt ey §
generate | egbros NEWY by weight of the total of the wood pieces and the
paper pieces and 5 to 15 parts by weight of the thermoplastic
resin, and the weight ratio of the wood pieces to the paper
pieces is 20:80 to 90:10.
2. The solid fuel according to claim 1, wherein the average

10 size of each piece is 15 to 60 cm’.

3. The solid fuel accordingtoclaimlwhichhasacylindrical
shape.
4. The solid fuel according to claim 1 which has an apparent

specific gravity of 0.4 to 0.5 g/cn’.

15 5. The solid fuel according to claim 1 which generates 20
to 30 MJ/kg of heat.
6. The solid fuel according to claim 1 which is used to

generate electric power.





