1 SOLID FUEL Field of the Invention The present invention relates to
a solid fuel. More 5 specifically, it relates to a solid fuel

obt ai ned by making effective use of waste wood, waste paper and waste
pl-astics. Mich nore specifically, it relates to a solid fuel which is
obt ai ned by neki ng effective use of woodl paper and plastic wastes,
produces a harnful gas and a residue in as small 10 quantities as
possi bl e after combustion and gener ajgs f pyaf,ge amount of heat,
especially a solid fuel suitable for use as a fuel for generating

el ectric power. Description of the Prior Art 15Along with the

noder ni zat i O”Ff’éléié’f NGhe @%g&gﬁlch as wood wastes, paper wastes and
pl astics are ntities fromdonestic lives,
production pl ants, Trogesseny pheabtsicretmezlasrd theadsshiodafuedf. t Mose
wastes is now_a_ soci al, .prob] em st ,of _these stes, are collected
and bur nt gc:r %%‘??letccjlcf(}l&hdé#g?%ﬁl\éo.s I’-:I8V\%v%cﬁlc{ ﬁge%r%lﬁtbﬂr?eo bt "‘ﬂgéf’%s
whi ch are recytifestiwd asevefl widay egwasts, Masusgshir aRangsisOPIaesics.
after they are collected is dual Iy i ncreasing but_still

gr S . .
unsat i sf act or JiCTES|EE SPPG pHrA s of thaSB2WRDES PofiP bt Y Hisds¥lich 1s
thinned 25 wogsh HbIBSt Ra RERE e AR i heERsd WM, oBBCALSS £ he F%astic

g e

d
collection and sorting of these wastes cost a great deal and
recycling of ¥&wkes, Prdciegulat haypinhhohe, apd poresbdue praasi esall

al t hough RET- Dol S T £ @%fsts%ﬁh!ay 4 & a2y 51"?&?%&1@9.'51?@&.%{ Y Pge
| ocal governnents, nost of other pﬂ astics have been unrecyc ed and
bur nt becauseanderte odr bebty gspaaiediy af seljokSuandssitapelse dlorr esenss
and the costs o}[ etlh (]::ol ESCETQQ{‘ an S(%I’rt.i ng of _these resins are huge.
Summary of the Thventiod" 2 ng ST EnEY RVent ors of the pr esent
i nvention have conducted inventive studies in order to develop a

solid fuel which can be o ta]i_lned by using waste wood and waste paper
whi ch have bemm and waste plastics which 5
have beemdli ffi cul tallodgbRi €9 tHRAMOEE rfiSz LARMIYE SIGWIGGS Whsfdtsuch as
burni ng them As a result, they have found that when waste wood

and waste pap¥ohMasbPEkRPRaR BapFetedbPlashieudrer Y eeced 48, 1ardte
wood i's used dihrt iHiRACHRITHARES T A L Oved, PRBEGLEIMH PEEnts, 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




10 smal |l amount of waste plastics is mxed with these, and the
resul-ting mxture is heated and nol ded, the obtained product is
effective as a solid fuel for generating electric power which can
maintain a solid shape with a predeternlned size due to the function
of the plastics as a binder, generates a?large 15 anount of heat as a
fuel and produces very snall anounts of a harnful gas and a harnfu

resi due. Accorkiid)g ¢t Deveresant of N¥gat ipeeschberigveanibg have
provi ded a solid fuel which can be used to generate electric power

an energy soufeBAuglegshdnYPRyiye ekt eendh RFSut e L9F ik PngP fuel’

ef fective useupicNR8h§HBBEaiNESbY RARRY wAdKh %@é&%nﬁ'@é&ﬂ&ﬁaﬁ@tmlch
have had no utility value and have been burnt. Pat ent docunent

1 proposes a BavedPdaredishiarhedd Wﬁﬁgﬁbe%eﬁp‘@r wagdevaba et it asthich.
This sol i deugggg%teléﬁl %fﬁ%mft' 5%2550% t%%réﬁep%v \g@weg sQfi tARRke
on 1 y er a

pl asti cs base parts wel ght wast e
rel ativel y | abgenampuriterof waste pl astlcs is used (20 to 50 wt% as a

whol e) . Thi t bl hes that  wast
Bl onded mor e but { S ArGARELbT BRSOl S Ugodous s ERARpERLS Hars! AP

than 10 w % ofiathe pfed! ardhersbaydrsel pdeéelelomanpaeaswmireecs&lze,
plastics in a relatively |arge proportjon and therefore, the ste of

dechl ori nat i n§aEh2 Wl At b AN RIS G TREREH TR G0/ & PERAR ingd

suppress gotronhl £ Afoditecll #BsOE LIRUSLI 98 Hued quttheth@gé USirD tak
pol yvi nyl chloride. Patent Docunment 1: JP-A 7-8258

According to Fﬁéub’iiéybﬁ\tlx?lHV@nﬁ bgatefend fné’lﬁ?‘émtd’@doatéw?@ Frgsuct
specified in thegollovs Qg £ROS fg%)é;e}lgrgélng elgé{rfb%gbgggg‘i%%

nol ded out of a mxture o pl eces ving 5 a“size. o
paper pieces hanimgintasinze afbliLdtshaZﬁ mitbna nﬂwermpmasedcszkgsidme to

wh [ h f |__of
'he wood pi eCbE aMn e D Spot IS LG5 @ B TEesar PETBY U ghil e

t he ther nppl aghbtnt &f heagndsthecuel ght pmdm:em‘ velty wmadl pimoastd @f
t he paper 10 gl eces_is 20:80 to 90: The solid fuel according

to the above Paifagrfph 986 andwﬁeP%FrHP‘E]h 8MSge size of each piece

is 15 to 60 cnB. (Acohengald ehé pebsaseondeneidd, theraban ®earadidsah
(1) which has a cylindrical shape. 15 (9)The solid fuel according to

t he above par &g¥ Crplumr b K28 BA tenPeRYeRS S F&eﬁFé\’/FtRp"befr @S9

to 0.5 g/cn8. an(é)eﬂa;ﬁséekbg f ec%wgda RAchA dNerAPRRIrRar 8g A ng
(1) WhICh generates 0 to 30" NJ/kg of
effective use of waste wood, waste paper and waste plastics

which have had no utility wvalue 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 dechleorinating 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



(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 maki ng use of waste wood, waste paper and
waste plastics in a well-balanced ratio and can be effectively used
as a new energy source, especially an enérgy source for generating

el ectric 25 power. The solid fuel of the present invention can
be a new solid fuel which is obtained by maki ng use of wood, paper

and plastic wastes which have been burnt, produces very smal | anmount s
of a harnful gas amFePTHEMAFfEP thesiPdgsenhdlnEtienestheTarife PaRTHARD

30 of heat. 4 golidEBRECkabbyridy iRemokbtdkalg BErheai£3eN o (6) .
i nventi on, mhen waste wood is broken into pieces of a specific size

and used in a{ptedet ephidédepmogdetiant, oksar xthoag %PCPCéBfLﬁC(?% hagadg
in arelatd vegy%g@f{( £ R PRO%4 1N, E}aggfrﬁfé Eﬁ%\(r? gehiec év‘g b tét 2%

a binder, there iNg It posYi a so 7d fue nce
anount of genmmaareﬂ tlmeattnopamstm: c@sting| veerdin MEnglmttsnmldonaMuBtBOf

Chi or e can b8 TLAAEED 50 “RAER £t SHGRITl @ G aRHEoPEReET GAY The

operation sucpaper pikeat didat tBM5 psro9by REIGHEDE s AHepbplastic
the Preferred Enbodinents The solid fuel of the present invention is

a sol i d obt ai AB¥0 By FBPAYFPH TRt Ar et dNGweadpPeRess tWaseF PREEES

and ther nopl agié&ed ed P0:80dr¥agh ep t o be di sposed of are used as
these rawmaterials . The ratioof the rawmterial s andanol di ng net hod

wi |l be descrilbkd h"é‘leelslt?BéFiovf\Pe% AFcapystingi eethe Aigeiee pasedraph| étt ed
by breaki ng dgyg,of g ‘ér Q%Eaﬁ a:f@zé)‘é'ﬁf: %‘ﬁggse\g@%] 2519 ¢ h%HS{?ﬁ. wood

chi ps and end pi eces rom sa and ‘used pal ['ets are
used as the ra¥ mat®rd sbsidfuehecnoodinpg todde akiveret ype gxfaphhel Webdich s

not parti cul lim.t.e t he above waste wood is dry, it 20 is
used as it |2{l aavﬂe;ﬁnl%ruggfe\t%h?% Wwater, it is dried and crushed.

Wood chi pss cokd ect exhd oI awal bbeom@emﬂle(hh&ﬁietﬂiﬁegﬂa@hmI)thIich

bei ng crushed, when the s s of e wood , chi t t hg range
o o o b ehaR ah [Pa R P Rart e THRE i EBORE o ok OB e by

crushi ng are isy0 Zﬁld%lfcﬁf@éf!ﬁ@&aﬂiyng?tb&h%(hméﬁhﬁd phT B (/R Bh
"size" as used herein neans rT}aX| mum di anet er of each wood pi ece.

Stated nore spRGFILEA 12, tR/o%Qi Wé"c%§fp8§§?3ng through a sieve having
an_openi ng of (85 Myl sJ sPruel EepAblg 20 N foeRsScdn e el 8

the raw materials. The shapes of the wood pieces are
20 1is used to generate electrlc power.

The solid fuel of the present invention is obtained by
making use of waste wood, waste paper and waste plastics in
awell-balanced ratioc andcanbe effectivelyused as 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



30 particularly Iimted as long as they are crushed by a rotary
crushi ng machi ne having teeth. The wood pieces are desirably dry wood
pi eces having a water content of 20 wt% or |ess, preferably 15 wt % or
| ess. (b) paper pieces 5 The raw, nmaterials of the paper

pi eces are not only waste paper recycled4as recl ai med paper, such as
secondhand books, newspaper, cardboards and office paper but also
coat ed paper anch bdntaal etduqzmbgrr makiod i&r possiidley trecyld edsasid fuel

recl ai med pap hese raw materials are,cut to size

to 25 nm pr egé?‘é%lf\}%alp% or?n‘?e mJl‘teec{ h?ailcfé‘ DY L& Fie]i”ﬁ r?elélﬁ's
the size of papsafalli 8a6SnPITSLING rebiaugil ﬁhélaﬁ‘\tﬁnhacyf RgcRo DG colf
25 mmor |less, preferably 20 _mm or _|ess. Ee paper ces used aithe

raw mat eri al sT&FED pPFre b RP LV B Lt ShelF I caPnP ?EO ’t“é‘? it <
amount of 45 wh%ogi1d e%Sded}{leﬁh%Qlan%é’ﬁa%lgh élﬁ'%ﬁas(&heat treatment
t hernopl astic resin What are collected as waste plastics are
used as the thernopleetyiredesin, and plastics having a nelting point
of 80t 0l180C, preferably 90 to 150C are appropriate. Exanpl es 15 of
the thernoplastic resin include polyethyl ene, polypropyl ene,

pol yst yr ene, ﬁebvejspieicm gioltyieaPbeobhatesx] EAB®dimenybi c resin,

oLy eLhane T n ROk S PEELAL LERL0 BV MR SES s il

pol yvi nyl 1ghl BFi @@ 1idingota pmeiemr@dohec,mmie Riedds,gepapeai e@lachar ratfril
gas when it is burnt, the content of th

resi ni nt hesol FREFRPR¥AHS ST ESBHE |Eﬁ\9ie‘ﬁ??6?rs te redisrpary ehRTENYPed as

therefore, thehbBgkdshnaPepiats smehk ARYBE 18k HARImAteRY h16RhaGIME dikg0
the resin rarely causes a problem Wenathernosetting resin

i smi xedi nt ot hEehke@dupl Hsthiec dpscrébed heraimbadobint of 15 wt % or | ess,
preferably 10 (ﬁg %%Oé%c:etshere is no problemas long as nolding is
not interrupte Since the thernoplastic resin serves as a

bi nder wheéh it is nfase weed mid@qﬁeddasbaﬁakzp@@dpwm@l;cwurmltuse and
desired that it crushe S e
30 cl osely anéu%z‘? @é%sgle gg djhgﬂgl sbgfdsééjdelhgﬁ eggﬁa#é%%%geﬂol&l
Speci fical ly, shhmilEsj rtkmne«eelswdedmr&blu;seldapelbeth aanm ealsedfaSOthﬂnnaw
| ess, preferabl 40 0 ess. To this en after it is crushed

pi eces passi nf %gj“r?%fr sqh&/é’oﬁgvpﬁﬁc‘éﬁ o&@ﬁi frgPBf © gohﬁ‘?n‘%?ocrel not
preferably 40pafm;9éu1£@§y ariaivsad. wHwe thet lissv®plaasiel crobasmrmwo,e it
obt ai ned by renelting waste plastics and fornmng theminto chlges

pel lets ha |n@5t‘ﬁ%e‘él§€’vétsjrszeand( UPeg ohp SOERRS TYRE Gl diit 1P af T H°d And
the wood pi ecesykRedNe WBBRCENPAECESl1ected 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



5in the solid fuel of the present invention is 20:80 to 90: 10,
preferably 25:75 to 85:15, particularly preferably 30:70 to 80: 20.
Wthin the above range, they can be hardened by using a relatively
snal | amount of the resin and the well-bal anced recycling of the
wast e wood and t he wast epaper becones possi bl e, 10 whereby the anount
of gener at edheat becones stabl e. The anmpbunt of the thernoplastic resin
is 5 to 15 parts byrheetrghtmahastdl of8thd papbrpardce shyravabghinlof whhee

total of th d pi d th ieces, Preferably. th t
of the ther oRTRER FESVELER 3% T9CHOIOR BAPEL . L lbrgneetRidipshbg9ke,

15 93 parts byewsispir,ofatdifodisabnafotfieenpage pirRaes) 38t:ddtedoppgsr
pi eces. (e) nol ding, nmet hod is preferred that the_above wood

Lt .
pi eces, paper2Pf edBERahRA PARG bR TR R eI nreRvEl *F BB LRCkBENE S BRPRES

in the aboye PQdatdReandal;nadtd: Lot E0E L X4 W, ShauhdiBes begh ed
at 100 to 160C, preferably 110 to 150C, particularly preferably 120
to 140C and ppfe%%rraibz'le'dZam 20omr eshed tsomt Ttz "'he st weedrdysizad ni Beans

resinis nolt i . i ; LS: i y
bref orred thatts Reteabht Br LR ErER ST AR UM ed e nA TRt b S
m xed toget heof 29 mu\vandesandadfarabhig 2hemopllasts.c Thsipapslopldche
m xed with the rc?sul E%ngr&rs&l xtgre. si_ngl e-§crE§) or. doubl e-screw _.
heating extruder” MRy “Be ided*as the’ fAChPHhE" ¥4 Qirﬁgb‘é%(?alé(eg?pﬁ@m
them Theausew#fernif@ubdmoGar efviexityder dss, pard fiexabakl V0 30% or less.
desirable. A conposition_which is conpressed and extruded by the
extruder is diglchdffEoPL8RTAC cF$M ar nozzle and cut to a suitable

| ength to obtain aygylki RAEI E@ilé@é@ﬁ@sphggﬂét?%asgbics Wienythe as the

di aneter of the circular nozzle is set to 25 mnm preferably 30

to 40 nm and §haemapleshgel eegith egdselastyiep haging Fouediingr epénae s
25 to 65 mMm i i L I i i Si

be obt ai ned. af%(% ;CBC ad?glé'?éeﬁ%tr%%ll ?%d;)grgtllsteb:%o s%??géﬁjggﬁ'& E%gm]??é‘sl S
i ndustri dld y of thethednopl arriuf eotior nghelequd live thyd enef pohgppepybene,

i nvention by -d I | diin h t sh f .
solid fuel ié@%ﬁ?&éﬁ?fﬁfﬁcﬁﬁﬁ%ﬁggg}) pg’r”%ragg%ﬁ%?%’? ’ %%rsfi‘%ﬁﬁé%cy} 88in,
pref erably cypéhdrdethbneAsekdn,t bolgirzeyDbf atéeatsnl reésfrnuebndt hebversine

of each piece , 10 is 15 to 60 cnB, preferahly 20 to 55 ¢ on aver age.
The apparent Sp&S Vﬁééﬁr%ﬁﬁvcﬁf afﬁe“%% ( g%eﬁr?sg%‘?%at YoUgeg/ ehg?
preferably O.nfiZtuaeQ. 481 @HAH polyvinyl chloride is not preferred because

20 it generates a harmful gas when it is burnt, the content of
theresininthesolidfuelof thepresent inventionisrelatively
low and therefore, the inclusion of a small amount of polyvinyl
chloride into the resin rarely causes a problem.

When athermosettingresinismixedintothethermoplastic

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



Since the contents of the wood pieces and the paper pieces are well
bal anced and the content of the thernoplastic resin 15 is relatively
low in the solid fuel, the anmbunt of generated heat is stable at 20
to 30 MI/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 plastics in awell-balanced ratio and the
anount of itstbemmmp&&xtﬁﬁké&xﬂméﬁbb@b@31n9dby&&h@&tih§wasteplastlcs

advant ageousl d as a fuel, for .generati t he r Ies
Thet ol | owt ngeRaftoiRaRaps BT daGPaTTInEr 11 strapevsed HE spete
I nventi on. (d) Teempywsidipineces, paper pieces and thernoplastic

resin used in the foll ow ng exanpl es are descr,i bed below. (1) wood
pi eces; The wood piEte¥eid EeratﬁlozgfrﬁﬁeoPoP&Rl)ec\ﬁérEompﬁgﬂr3‘(}36)‘?5

crushi ng vast enwoRA s34¢a ﬁ?el"‘@?t&mé’\'@%s@l@é %%ﬁt&&ﬁﬂ&@@sbbuﬁé 9N 10,
mat eri al s and endpi eces obt ai nedby sawi ng | unb (2) paper pieces;

The paper piepeef¢ribley @5:25 wn H%s??rm@lmmmgéembby ukhi 1y to
k
package paper H"afé eslwﬁ@iilh eeraﬂ%%er%[ %V'E'lgeﬁ cad, BS a?%%é%rﬁn#%iﬁ'mg

(3)therrmp|as Ic res errmp I°C "r ési Sizé o
|l ess) was a causdisdprvedycsnod hinarouneodHdheprepih emel (cﬁB)well balanced

FReALI NI R AT P NG i A R LT RN
Exanpl e 1130 pR&tsbPyhyengiht efgéhemwﬂaéatﬁewswsmmén X @tle &irolint
of the thermoplastic resin is 5 to 15 parts by weight based
on 85 to 95 parts by weight of the total of the wood pieces
and thel paper pieces. 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



10 a m xture of 80 parts by weight of wood pieces and 10 parts
bywei.ght of paper pi eces, andt her esul ti ngm xt ur ewasextruded by a

doubl e- screw extruder heated at 130C to obtain a cylindrical solid
fuel having a dianeter of about 35 mm (length of 65 nm. The apparent
specific gravity (bulk specific 15 gravify), anmount of generated heat
and chlorine content of this solid fuel are shown in Table 1. Exanple

2 Acylindriceb mokbd76 usd, pLengtidbigf 280t8M5 WaSa ©RIsNEEi R0, i sbheq
sane manner as in Exanple 1 except that the anmounts of the wood

pi eces, paper fpekdEyingd at AeFHbPPERt5iEe €8nnbaepletatafyed to 45 parts
by wei ght, 45 parts by weight and 10 parts by wei ght, respectively,
and that the heating tenperature was changed to 125C. Theapparent
specific gravify (thddectssdstie peorprbiasypf aobidtfwdl generat ed heat

and chl orige contengd, . pi .Ql . r ip T . apple
3 Acyli ndérqi cal solr%ldﬁ{eutéfg j(s? é%&u%t%#g%bgﬁﬁe%\%\g%gbggi% tiu%ét ggg
same nmanner asolid Beiplod thexpepterithdinviehnd ianobnt shefaldvwe+desdribed
pi eces, paper_pjeces and thernoplastic resin were changed tqg 50 ts
Dy e ot BT g e e dheBep 2 17y SR0Egnd e odpe Qe RIEROLY
and that the bgRiddigdse@repat shier WHSpLHaingadrle pkdFerabh¢ ynpanental.
specific gravity, ampunt of 9 generated heat and chlorine content of

this solid fudf &% tBRoRAZE P dbee SRLitEifpl e LRSS KOLYT? iy iSG4h BoFFE
fuel (lengih of 19 g’ O RIRLEALLY bher S’ JFRNBST adSrdde Exanpl e
1 except that the anounts of "the wood pieces, paper pieces and

t her nopl asti ¢ resi ITheepePekRty&Pecd £50 peatid ool vidigiselidstyrd is Byd

‘t"’giﬁgg af‘ﬂ?ef’mgé‘rd.% Ry el e rdBBRGCHL YS! Yo &N IJ)ak2t he heating

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-balancedraticandthe amount of its generated

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

for generating thermal power.

Examples
The following examples are providedto further illustrate
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 cobtained from
constructionmaterialsandendpiecesobtainedby sawing 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



10 changed to 120C. The apparent specific gravity, amunt of
generated heat and chlorine content of this solid fuel are shown in
Table 1. Exanple 5 15A cylindrical solid fuel (length of 70 mm was
obtained in the same nmanner as in Exanplg 1 except that the amounts
of the wood pieces, paper pieces and thefnoplastic resin were changed
to 45 parts by weight, 40 parts by weight and 15 parts by wei ght,
respectivel y, paodettiate tfidmheat i ng t enperature was 20 changed to
125C. The app nt eci fi.c raV|t anount of generated heat and
chl orine contggf of © ?meH%%S 5Cfu%¥i%re shown in Table 1. 10 LDN
cr. COWLGO -1 r-I Thé thelmoplabtid feddm -(khkel O 4D Gudok"teds) WdDa
COWin Ls-)r- Eiusl’@gggoéﬁgt 01% ! Pnlxture of polypropylene (PP}, polyethylene
5 {PE}, polystyrene (PS), ABS resin, polyethylene terephthalate

(PET), polycarbonate (PC) and polyacrylate resin {Pa).

Example 1
10 parts by weight of thermoplastic resin was mixed with
10 a mixture of 80 parts by weight of wood pieces and 10 parts
by weight of paper pieces, andthe resultingmixture was extruded
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 ram) 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
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generated heat and chlorine content of this solid fuel are shown

in Table 1.

Example 4

S A cylindrical solid fuel (length of 10 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 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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r-INNCO SI'Lec) - X XXX XGAELICLIrxl 11 Cainms: 1. A solid 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 mm and thernopl astic resin,
wherein the m xture contains 80 to 95 parts by weight of the total of

t he wood pi eces and the paper pieces &hd 5 to 15 parts by wei ght of

the thernoplastic 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
claim1, &RBEMY| n t he average size of each piece is 15 to 60 cnB. 3.

The solid fuel according to claim1l which has a cylindrical shape. 4.
The solid fueg|RAGeARMNG: & Q mEluRioModd plakstBitdasiz&dl 1 BRPAISater SigteLHatilg@ size of 1 to
gravity of 0.4 h@nretnddb8BRsin, Aherd R r5@kd Antdind@h to 8204 1l veight df De BlaidF tha whod pieces
whi ch gener atg$mdpd: PecdOanlyB ok gpaaf byl@iit of i thetdBBlasd redidiand 8@ wéight tisel the wood pieces
accor di ng t o hepamarpie@sisaon:fouedo:tbor generating el ectric power.

2. The solid fuel according to claim 1, wherein the average size of each piece is 15 to 60 cm®.
3. The solid fuel according to claim 1 which has a cylindrical shape.

4, The solid fuel according to claim 1 which has an apparent specific gravity of 0.4 to 0.5 glem?,
5. The solid fuel according to claim 1 which generates 20 to 30 MJ/kg of heat.

§. Use of the solid fuel according to claim 1 as a fuel for generating electric power.



