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Liquefactionofwasteplasticsbypyrolysisreactorofhorizontalsmallbatchplant
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Wasteplasticmainlyconsistsofpolyethylene(PE),polypropylene(PP)andpolystyrene(PS)withdiffbrEnt
polymerstmcture､ＴｈｕＢ,recyclmgofwasteplasticishighlyencouraged・Inlhisstudy,themlaldecompositionof
wasteplasticsincludingpolyethylene(PE),polMpmpylene(PP),polystyrene(PS)wasmadeusingadesigned
batchplantlhatisanextemalheattypethermaldecompositionbatch0pefUmacecapableofprocessing500kg
ofwasteplasticaday，TheoilproductyieldofthIEekindsofwasteplasticsbytheImaldecompositionwas
comparEdandthetIEndoftherccoveryratewasanalysedandfimctionoflapsetimeofreaction．

K⑳ﾉ恥雄:DTGanalysis,liquefaction,(PE),(PP),(PS),thermaldecomposition,filel

1.Introduction

TmnsitiontoplasticmaterialsE｢ommetalstoreduceweightand

econoｍｙｉｓｎｏｗｏｎｅｏｆｔｈｅｉｍｐｏｒｔａｎｔｓｔｒａｔｅgiesinmany
industries,PlasticsarcmanufacturedけompetroleumrEservesto

higherenergy,chemicalenergyconversiontoincludeanoption
fbrwasteplasticprocessmgteclmiques，Themixedwasteis

particularlydifYiculttosepamteinpIactice,theuseofsuitable

materialsusefUｌａｓｔｈｅｃｕＩＴｅｎｔｓｈｉｆｔｔｏｅｎｅｒｇｙｉｎａrelatively

smlplecompounds､Thisstudyisaimedatstudyingtheinfluence

oflapsetimeofrEactiononfbrmationrateproductobtained

f｢ompyrolysisofwasteplasticmixturescontainingvanous

plastictypesatdi雁renttemperatuIEs,usingadesignedbatch

plant・Here，thecharacteristicsoftheliquidproductare
describedbycumulativeamountdistribution,ａｓａｆｉｍｃｔｉｏｎｏｆ

ｌａｐｓｅｔｉｍｅｏｆｒｃａｃｔｉon・AfiertherEaction，theresultingoil
recoveryratesfbrvariousconditionswereexamined．
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Fig.２TGAcurvesofPelletplasticsataheatingrate
of5℃/minundernitrogenstream．

3.Resultanddiscussion

3・ｌＤＴＧ(60)-analysis２.Experimental

２．１Ｓａｍples

ThesamplesemployedwerePE,ＰＰ,PSandtheirmixtures､ＰＥ，

ＰＳａｎｄＰＰｗｅＩＥｐａｌｌｅｔ，Themixedplasticwasactualwaste

plasticiromfbodpackagingandindustrialwastesuchasfilms，

packs,ｅｔｃ

2.2Experimentalmethod

TheprocessofoilrEcoveryfiromwasteplasticｉｓｓｈｏｗｎｉｎ

ＦｉｇＵｒｅｌ，Ｔｈｉｓｓｍall-sizedwasteplasticliquefactionplantis
manufacturedbyMAEDASeisakushoCo.,Ltd,Itisanextemal

heattypebatchtypefUmaceandcapableofprocessing500kgof
wasteplasticaday・Thesampleisheatedanddecomposedin

thisdevice,sepamtingintoliquidproduct,theresidueandgas・
DTG(60)analysisismanufacturedbySIⅡMADZU．

TheDTGcurvesofeachpolymeringeneralwasteplasticsshow
asimilarbehaviorinasinglestep,butatdiffeTcnttemperature
rangesduringtheImaldecompositionunderthesameanalytical
conditions・ShownFigure(2)PSdegradedwithinatempeIature
raｎｇｅｏｆ３２０‐４２５．Ｃ，ｗｈｉｌｅＰＰａｎｄＰＥｄｅｇｒａｄｅｄａｔｈｊgher
temperaturesof380-460oＣａｎｄ４００－４８０ｏＣ,respectively・
But，mixedcasesdegradedwithinatemperaturerangeof
365‐４７０°Ｃ，Thedegradationtemperat虹ｅｓａｔｗｈｉｃｈｔｈｅ
ｗｅｉｇｈｔｌｏｓｓａｍｏｕｎｔｓｔｏ５０％ｗｅｒｅａｂｏｕｔ３８０ｏＣｆｂｒＰＳ，
420．CfbrPP,470．CfbrPEand420oCfbr(PP+PS+PE)．
Thus，theoIderofdegradationtemperaturEofwaste
thermoplasticbytypeofplasticwasPS＜ＰＰ＜ＰＰ+PE+ＰＳ＜PE

Fromtheseresults，itcanbeexpectedthatplasticmixmresof

difYerEntcompositionswillresultindi眠正ntproduct
characteristics､Themixedpolymerpyrolysisatlowtemperature
isrelativelyhigherpolymerdecompositiontemperature，the
influenceofthepolymer丘omdegradingtowaldslower
temperatures,startingthedecompositiontemperaturelowerthan
distillateofmonovalent．
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Fig.１Thesmall-sizedwasteplasticliquefactionplant
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3.2Theeffbctof3Psmgle＆2P,3Pmixedplastic

Figure3showsagmphｏｆｐｒｏｄｕｃｔｙｉｅｌｄｏｆｔｈｅｔｈｒｅｅｓｍｇｌｅ
ｍaterialseparately、ＩｎｃａｓｅｏｆＰＰ,PSandPEafierthermal

decomposition，ｍｏｒＥｔｈａｎ９０％wascollectedastheliqujd
product・TheliquidproductofPP,PS,ＰＥｗｅｒｅ９３％,94％ａｎｄ
95％､Figmre(4,5)showstheproductyieldof2Pand3Pmixed．
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3.31nthercactoroftemperature＆lapsetime

Figure6and7showthattocmyoutcompansonexamination
oftherEactionconditionseXpenments､Thereactionconditions
ofeachexperimentwiUbeverified、Itwillsearchfbrthe

rcactionconditionsibrtheimprovementinaliquidyield・When
thereactiontimeislongat400℃～499℃,theliquidyieldis
highandlongat500℃～599℃,theliquidyieldislow.[1,2］

ＰＰＰＳＰＥ

Ｆｉｇ､３Theeffectof3Psingleunitofproductofyield

ｌｎｃａｓｅｏｆＭ－４(PP:ＰＳ６:4),Ｍ－５(PE:ＰＰ８:2),Ｍ－６(ＰＥＰＳ

４:6)andistheresultoftwothermaldecompositionofmixed
plastics・Whencalculatedvaluesarecomparedtotheobserved

value,theadditiverulerdativelyapplies,althoughtheresidue
mcIEasedandtheliquidproductdecrEasedalittle､However,fbr
mixedwasteplasticpyrolysisislowerthanthemeasuredvalue

calculatedeither,IncaseofM-4(PP:ＰＳ６:4)andM-6(ＰＥＰＳ
４:6)theliquidproductwas77％butM-6residueismorethan

theM4andthentheliquidproductofM-5ofobservedvalue
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mereisthesimilartrendintheexpenmentofmixtuIesofthree

plastics、However,ｉｎＭ－７（PE:PP:ＰＳ２:5:3）Ｍ-8(PEPP:PS
3:4:4)ａｎｄＭ－９(PE:PP:ＰＳ７:2:l),theresidueincrEasedbutthe

gasishalfthecalculatedvalueandtheliquiddecreased，

However,Ｍ－７ａｎｄＭ－８ｉｓｃｏｍｐａＩＥｄｗｉｔｈｔｈｅcalculatedvalue，
theliquidproductwas74％ａｎｄ７７％ａｎｄＭ－９ｗａｓ８１％､Asthe

whole,aliquidyieldislowerthanacalcUlatedvalue,andthe

observedvaluehasmuch正sidue・Ｉｔｉｓｐossiblethattheyieldof

ｃａｌｏｂｓｃａＩoｂｓｃａＩｏｂｓ
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Fig5Theeffectof3Pmixtureonproductsyield

4.Conclusion

FromDTGresults,itcanbeexpectedthatplasticmixturesof
difYErentcompositionswilｌｒｅｓｕｌｔｍｄｉ鮭rentproduct
characteristics・Theproductofyieldisdependingonthetypeof
ingrediems，mlxmgratio，decompositiontempemture，
temperaturecontrol，ｌａｐｓｅｔｉｍｅ・Intheapparatus，ifthe

atmospherctemperatureinthereactoreXceeds500℃,theliquid
yieldwiUbelowandthereisatendencywhichgasproduction
incrcases､Therefbrc,ittumedoutthatitisdesirabletooperate
under500℃・InthefUtureworkisthecommlmitytospreadthe
technologymoreoil．

thepureplasticsusedfbrthecalculatedvalueistoohighasa
reason,ItisnecessarytoverifythedifYbrencebetweenthe

reactionconditionsatthistime,andthereactionconditionsof

otherexpenmentsMoreover,theproductyieldwasfbundtobe

difYercntdependingonthet)npeandproportionofmixedplastics
LetitbeafhturEsubjecttocarryoutcompansonexaminationof
thereactionconditionsexperiments．

Fig.６Inthereactoroftemperamre＆lapsetime400～499℃
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Fig.４Theeffbctof2Pmixedofproductsyield
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Fig.７１nthereactoroftempeTature＆lapsetime500～570℃


