,e3eUP /UM*+ F,.6/T /:EP DESCRIPTION O LI FI CATI ON PROCESS FOR

CHLCRI NE- BASED PLASTI C WASTE TECHNI CAL FI ELD The present invention rel ates
toran oilific for chlorine-qbased plastic waste using

super critical wmmm mmquND ART Conventionally, as a net tuaqif#% usi ng
plastic waste, an, _attenpt has been made to recover useful oil ? rs by
deconposi ng pl astl "¢ vvaste (oilification treatment) by using supercritical
wat er. However, where plastic waste is chlorine-based plastic,
chlorine ions a 'I I"mlll wl mkrr om pl xlsickasion when oilification is effect ed
usi ng supercritica e chlorine 1ons cause heavy corrosion of

st ai nl ess- st eel - bas@&o‘)‘ﬁet aI S, V\/m ch is used for an oilification apparatus .
Specifically, because oilifi cation usi ng supercritical water is effected

under high te I. i on,
stress corros%ﬁ'lﬁwﬁn@%ﬁﬁgﬁﬁ%%ﬁ@%éfﬁ%y@ﬁ%& ﬁ@s&%ﬁs occur
in the stainless-steel-based netal. The degree of corrosion differs
dependi ng on the conposition of stainless steel and the concentration of
rel eased chlorine ion. 2 Q1 APR 2009 On the other hand, a study has been
made to use nickel-based al | oys, RHHPdyvd Fdti al chenical conposition
and are invulnerable to corrosion, as_a material for oilification apparatus
However, t heTlli‘iecR’é?S%aEe‘szﬁqfd@é‘ LA ERP s AP O LIl Gtelan Proaess t he
construct i on cost of apparatus. For the above-described reasons, for
exanpl e, &hdoa fgéelrﬂﬁie\ﬁelw:ﬁ?é@ iU e cﬁﬂgﬁmi@%t@ﬁ@{ hermal |y
deconposed at terrperatures of 300 to 350C in a dechlorination apparatus,
and after chlorine is renoved, the plastic waste is introduced into an
oilification apparatus made of stainless steel, which is |ess costly than
ni ckel -based all oys, to effect oi IBAAKGUUNIN ART usi ng supercritical water.
In this case, however, conparing with the case of direct oilification, the
process i s congbnvandormid v hasnanhetholl Equi perstiagcphastictwagtée hean
apparatus increases. Therefore, the construction cost of the whole

oi lificatiaatemt has bdem nedy thixgitoddrSeE OBWRD i0fy Mt & N/BNTd édbmiss frigsent
i nvention has been made in view of such a situation,
plastic waste (oilification treatment) by using supercritical
water.

However, in the case where plastic waste is chlorine-based
plastic, chlorine ions are released from plastic waste when
oilification is effected using supercritical water. These
chlorine ions cause heavy corrosion of stainless-steel-based
metals, which isused foranoilificationapparatus. Specifically,
because oilification using supercritical water is effected under
high temperatures and high pressures, pitting, crevice corrosion,
stress corrosion cracking, and other defects caused by chlorine
ions occur in the stainless-steel-based metal. The degree of

corrosion differs depending on the composition of stainless steel

and the concentration of released chlorine ion.



and accordingly an object thereof is to provide an oil ification process
for chlorine-based plastic waste, in which an apparatus using an

i nexpensi ve stainl ess-steel -based netal xcan be enpl oyed, and the nunber of
equi prents is small. The oilification process for chiorine-ba8eldABR=8Y ¢
waste 3 0 1 APR Z003 in accordance with the present invention is
characterized in that a m xture of plastic waste including chlorine-based
pl asti c and aqueous solution containing carbonate of an alkali netal or

hydroxi de or canbepatsciér Hand Kaldt REf hasnBéah MddS tvehab kidids Haddwese
conpounds, in which the concentration of dissolved oxygen is controlled so

as to be noh dydhein dithdld dpid 14 londrfi iRt ol OFddadd de Pl astic

waste is released during a process of transfer to a supercritical condition
and/ or un mHRRIGL LS ] i tian ; | Asti & Mast s 4
decorrpose(cj?k‘.ei{vﬁfl SO, anlc%{lzﬂc?’ ?(%8% ?"gﬂ’tﬁrsgé[chéggg %)%fgﬁ?c?? ﬁ'nlet?'baseg%pa}%%ﬁ%t%'ste
in accordapce with ot he e of .t resent invention is characterized
in that ag{})e"%)el%g ‘é’olﬂﬁ o'ﬂl c%%?%ﬁ%% %;rcgbsnaque o?x%?{?%lr‘k% i ANt H €D 1y

hydr oxi de or carbog:aﬁe of an alkali earth metal or several kinds of these
conpounds ¥4t Pt LIS SRR €5 ABRATHY R hor i ne- based pl asti ¢
is mxed in the aqueous, solution during a process of transfer to a
supercritical COHdFPPRPARET ¢pSThHRPd &8558 or £OECSFaRRhei 3 BROCERE has
concentration of dissolved oxygen _in the aqueous solution is controlled so
as to be rRﬁerhid&N@rloﬂ%nlO.‘Shélﬂlta@ﬁlSeW%Eeo%S dhamp ke dRrePRgS B athe

pl astic waste; chlorine in the plastic waste m xed in the aqueous sol ution
i s rel easetempemhtdeeplaBtliod wasBB0TG ideaodpobédriAbsdpni apparabusj famdt i on
process for chlorine-based plastic waste in accordance with the present
i nvent i on,aftendhienigledsedenpyad; hehgplsaad tioasst e ds bathedueadi rieb by
carbonate of an al kal i 4 0 1 APR 2~ netal or hydroxide or carbonate of an
al kal i earam ondtiflicaAlisg apparhtusithade ot sbaiplesesstéel, otilimh ne-based
pl astic
costly than nickel-based alloys, to effect oilification by using
supercritical water. In this case, however, comparing with the
case of direct oilification, the process is complicated, and the
number of equipments constituting the apparatus increases.

Therefore, theconstructioncostof thewholeoilificationfacility

is very high.

DISCLOSURE OF THE INVENTION
The present invention hasbeenmade inviewof suchasituation,
and accordingly an object thereof is to provide an oilification
process for chlorine-based plastic waste, in which an apparatus
using an inexpensive stainless-steel-based metal can be employed,
and the number of equipments is small.

The oilification process for chlorine-based plastic waste



waste iin accordance with the present invention, as neans for controlling
the concentration of dissolved oxygen, nitrogen gas can be blown or a
deoxi di zes -can 'be added. Also, in the oilification process for

chl ori ne-based plastic waste in accordafice with the pr esent i n0dnAPRIEM03as
t he deoxi di zes, sodiumsulfite, sodiumnitrite, or hydrazine can be used.
BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 a fl ow di agram show ng

chl ori ne-based plastic waste treatnent process in accordance with a first
exanpl e of, the sent invention; and FIG 2.a f|ow. di agram,show n

chi or i ne- BASAECPFISRTe Wik Ehﬁr@%ﬁ%@m Tpvgabidn + SHAsRrard 28 B $htcond
exanpl e of the present invention. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON
Chl ori ne- BaBadtBIresef PlRstic maste dpednddngychherinerbpsadiplasiitadd i n
accordance with the present invention nmay be any kind of plastic containing
chl ori ne. aAweotsargellat idmytondtaligriinge cagdionatsolofiany ldldend aetadi de,

pol ychl orotrifluoroethylene, and the |ike can be cited. Also, it may be

pl asti ¢ waydecotilier orhaarkbhate et basatkahi,edorh eetigld]l or sewvexd Lirkeindst h

pol yet hyl ene, 0 1 APR 2D03 pol ypropyl ene, polystyrene, and the |ike.

Bef or e undsf ghesg compatn®eiat,, ih kaichl e nenbaaedapliante £dnesbived oxyeieid
into powder. The size of powder is preferably not larger than 2 nmin

di anet er wheoohbeopdwdeso ias 86 Va0 dieea thaheo e5 hayi g drhe i8 aea vl ;une.
If the powder is too |arge, when the pulverized plastic waste is supplied

to an oil idhicAtind aPRHatpia A et d sTiveitbaddd AMtiEySa $dddgi of t
may become incapable of being supplied snmoothly, and also the efficiency of

oi I'i fi cativgnddeat f8RAls M@@ﬁ@&alheaadlimsnmﬂd/ﬁdﬂ &ﬁdeflaasi{;sérapfél%al
havi ng a di ssol ved oxygen concentration of 0.5 ng/liter or l'ower, is mxed
Wi th agueQibhdition; and the plastic waste is decomposed.

Also, an oilification process for chlorine-based plastic
waste in accordance with another mode of the present invention
is characterized in that aqueous solution containing carbonate
of an alkali metal or hydroxide or carbonate of an alkali earth
metal or several kinds of these compounds is heated; melted plastic
waste including chorine-based plastic is mixed in the aqueous
solution during a process of transfer to a supercritical condition
and/or under a supercritical condition; the concentration of
dissolved oxygen in the aqueous solution is controlled so as to
be not higher than 0.5 mg/liter before or during the mixing of
theplasticwaste; chlorineintheplasticwastemixed intheaqueous
solution is released; and the plastic waste is decomposed.

Also, intheoilification process for chlorine-based plastic

waste in accordance with the present invention, chlorine released

from the plastic waste can be neutralized by carbonate of an alkali



sol ution containing carbonate of an al kali netal or hydroxide or carbonate
of an alkali earth nmetal. The control of dissolved oxygen concentration my
be-acconplirshed after the preparation of,the mxed |iquid. Specifically,
after the pulverized plastic waste is mixed with agueous sol utibh APR 2003
contai ning carbonate of an al kali netal or hydroxide or carbonate of an
al kali earth netal to yield a mxed liquid, the mxed liquid may be treated
so that the concentration of dissolved oxygen in the mxed liquid is not

i gher thARGD JIHidet £ & TEAT (e TR LB conesiy dan o

di ssol ved "oxygen i e ‘aqueous SO on or- mxe i gher than 0O

. 5ng/liter, fqr. exa e, ow ng of nitrogen_gas,and.additio f .

deoxt di zes. s RSP ABRSERELERL B fop BrocRES R Bl aRvebsPe tadhis o,
sodiumsulfite, sodiumnjtrite,, and hydrazi ne can be used. These

deoxi di zeM@SHE Wb ARG QMG Wihh i Hhe PERFRRT o EINE RN ora$oleAd nkRE By
meki ng the di ssol ved oxygen concentration not higher than 0.5 ng/liter,

corr osi on GAH LT AhisoaencerErpsapnuetl diasel v erydeni,.caLtEegantgash can
be restrained. The aqueoussol ution m xed with chlorine-based plastic waste
cont ai ns &N dre fpkawikionsa sigacidizér oracddoadded of an al kali netal,

hydr oxi de of an alkali earth nmetal, and carbonate of an alkali earth netal.
As exanpl es of Alssseindineponihificabildnprogessnte e chdardnembesedonba st ic
magnesi um hydr oxi de, cal ci um hydroxi de, and the |like can be cited. The
anmount of vedklie inracfomammmai eharhdpdesent d nstemil i nhea s dthehdedreididean, t he
equi val ent of total quantity of released chlorine at the |ater-described
subcri ti cadodpnrmi i sl fiicle S uped Dum th Ted 1 pof to oy dnaz pief eaabby ededl d be 1.1
to 1.2 equivalents. Here, the reason for using these salts and the |ike

wi || be expl ai ned.

BRIEF DESCR{PTION OF THE DRAWINGS
FIG. 1 a flow diagram showing chlorine-based plastic waste
treatment process in accordancewitha first example of the present
invention; and
FIG. 2 a flow diagram showing chlorine-based plastic waste
treatment process inaccordancewith a second exampleof the present

invention.

BEST MODE FOR CARRYING OUT THE INVENTION
Chlorine-basedplasticwastetobetreatedbytheoilification
process in accordance with the present invention may be any kind
of plastic containingchlorine. For example, vinylchlorideresin,
polyvinylidene chloride, polychlorotrifluoroethylene, and the
like can be cited. Also, it may be plastic waste other than

chlorine-based one, for example, a mixture with polyethylene,



When chl orine-based plastic waste is heated at a tenperature of 300C and

hi gher, chloride is released. The rel eased chloride dissolves in water into
hydrochloric acid, which heavily corrodes netallic materials excluding
special netallic materials. To prevent such corrosion caused b 1 APR 2003
hydrochloric acid, it is thought 7 D1 APRZ2~3to neutralize the
hydrochl oric acid with sodi um hydroxi de, for exanple. Wen sodi um hydr oxi de
i s used, however, the remai ning sodi um hydroxi de causes heavy corrosi on and

stress cor j acid ng.d }ﬁnﬁ{ ! fi4Le. In the present

i nventi on,ﬂcgl?rEr og%ln ca’n%Edelr&pS% ventel';e’d%{/d a‘g}é;gl%%%?um car bonate etc.

W t hout the us oxi.de .of | i . hi s .descriptiqn,, a
subcri ti cal co%&ﬁq%q{ns (fgﬁlhnegdq{a}seaaﬁgéodr}:cﬂwﬁh?n co}#ﬂ)aII Jtr{eer’r'i?ea}s: C{Jr@aos'fq_‘ 0Oto
350C and a_pressure of 25 .tq 30 MPa. Alsp, a.portion under,a subgritical
condi 1 on AP Sh 1 19T (ASFoARHET e RO, 1 ERr o POVAST nid kv ET Ry
portion. Simlarly, in this description, a supercritical condition is

defi ned adieF JHATE Rt Za Wedpeldpmed e w860 £hesBOYdgRdls pFedled £@f 25
to 30 MPa. Also, a portion under a supercritical condition in an

oi |'i ficatith aapphexeuBavingcthe samg yodame .superiehe mandendsst tof. 1&8¥ % t he
chl ori de-based plastic waste in the adjusted mxed liquid, chloride is

rel eased uihen theepulverizedplavhnit Wagte afdsuprl ied dsed ehl bfigation
(hydrochloric acid) is imediately neutralized by salt or hydroxide in the
m xed |i qupbafeusfaditer baingenixdd egudnagueeasnemiuuhoey ithmay become
supercritical condition, no hydrochloric acid is present in the m xed

| i qui d, soindepalabe iafsbdénygesdhppli¢demyppdriat,uandsabet tior eddddieycy of
hydrochloric acid. Also, even if salt etc . having not been used for

neut r al i zadibhf Lrdleto hersathment | decreasesti on remains in [arge quantities
in 8 01 APR 2003 the m xed liquid and enters the supercritical portion,

the m xed |i quiNettdehetdid viaiiedeat p1lastlc Gapdid, v Toga dliadsdlesa®xgdenngl y
al kal irne, resulting in no occurrence of corrosion, because hydroxide of an

al kal i net@bnééntPitidRtof FOIS tg/ DiKEE bi quUblef | 0ONs WAL BACRE BRI Aguédus
rel eased under the subcritical condition, the plastic waste in the m xed

liquid is gexht s UBASEhIHY eabbna®et §8taRRd k3AS REPAENW r MR R or
supercritical condition. The obtained oil content and gasconfent can be

used as fuelrgiatoti &% alkali earth metal.

The control of dissolved oxygen concentration may be
accomplished after the preparation of the mixed liquid.
Specifically, after the pulverized plastic waste is mixed with
aqueous solution containing carbonate of an alkali metal or
hydroxide or carbonate of an alkali earth metal to yield a mixed
liquid, the mixed liquid may be treated so that the concentration
of dissolved oxygen in the mixed liquid is not higher than 0.5
mg/liter.

As a means for making the concentration of dissolved oxygen
intheaqueous solutionormixedliquidnot higher than0.5mg/liter,

for example, blowing of nitrogen gas and addition of a deoxidizer



Even under the supercritical condition, the chloride remaining in the
plastic waste is rel eased. The rel eased chloride ( hydrochloric ac id ) is
i mredi ately neutralized by salt or hydrgxide in the mxed liquid. In the
above expl anation, the mixed liquid of plastic waste and aqudoLAPRagiey has
been transferred fromthe subcritical condition to the supercritical
condi ti on. However, the waste plastic nmay be m xed in the aqueous sol ution
after the aqueous solution is changed fromthe subcritical condition to the

super cr | “c%ﬁ! Bl On- a4 ?R%ecgn%’éﬁia@f%éeri’ﬁ]! %fiﬁﬁﬁféj Cgod @rld { e

melted by the application o xed e agueous solutior. The

m Xi ng ma erforp durj tocess of transf to the supercritical
conditi on%ot%ﬁ'u%ayiglégg%{f%}%gd%ﬁgéﬁet%aen g’&p%sr%?i t &rcpa S%ﬁSi‘%ﬁgﬁ?rs M$Y0 1
APR 2003 Next, exanples of the enhodi ment of_the present invention will be
descri bed R tui?q"if e Yo thé& Rf vy OHS (kN Beanpl e I n

FIG 1, plastic waste is supplied into a mxer 1, and . is m xed wth aqueous

p . ]
sol ution suppl BYdMakang £hedksoolygd R¥vpancergepryrathannplebighes tharn
supplied fromthe tank 2 contains carbonate of an alkali netal or hydroxide
or carbon&®-® #9/3nt@kalForzagirmeieaction (hpdeteepraAn X rower dae (N2)
or a deoxidizes so that the dissolved oxygen concentration is not higher
than 0.5 mydenaritifel comdidiiaf afinsdwe verBlosgded concentration by using
nitrogen gas or a deoxidizes may be acconplished in the mxer 1 - or on the
downst r eam si d&hehageedus solution mixed with chlorine-based plastic waste

contains one or more kinds selected from carbonate of an alkali
metal, hydroxide of an alkali earth metal, and carbonate of an
alkali earth metal. As examples of these components, sodium
carbonate, calcium carbonate, magnesium hydroxide, calcium
hydroxide, and the like can be cited.

The amount of addition of carbonate or hydroxide should be
not higher than the equivalent of total quantity of released
chlorine at the later-described subcritical portion and
supercritical portion, and preferably should be 1.1 to 1.2
equivalents.

Here, the reason for using these salts and the like will be
explained.

When chlorine-based plastic waste is heated at a temperature
of 300°C and higher, chloride is released. The released chloride
dissolves in water into hydrochloric acid, which heavily corrodes
metallic materials excluding special metallic materials. To

prevent such corrosion caused by hydrochloric acid, it is thought



The slurry in the mxer 1 is introduced into an oilification apparatus 4 by
a slurry feeder 3. In the oilification apparatus 4, the slurry is first
preheated at a' preheating portion 4a, and then chloride cont@Lp% i he
plastic waste in the slurry is released at a subcritical portion 4b. The
rel eased chlorine is neutralized by carbonate or hydroxide in the slurry.
Thereafter, the slurry noves into a supercritical portion 4b, where the
plastic waste in the slurry is deconposed. After the deconposition, the

slurry is.qj t WabFi i : t . i at into
oi | c)c/)nterf%ii zlnggﬁrv\%qg'rzf%gﬁeeﬁ? dgbhggbg% ggﬁgrpg? f::)? %éql%gw%ﬁ&?%gé’se%% at ed
wat er cont 0 Al i i I t he outside of the system
and the ree%nga}lﬁnr‘Pdleerl' t%grj'eélog gfig&gﬁhp%cﬁe %%f]bgﬁ%ee 'ahﬁwﬁf’e“fo E"ﬁ% Ee%q(l%r}/ n
addi tion to(}he ter content su q{ied fromthe oilhgication appar at us 4,
makeup et Bl T G IR NYAVY 1L RS AN S RIS UE TR  he
outside of the system Thereby, the gyantity of aqueous solutjon sent to
the m xer ‘?afﬁﬂl‘%/‘?ne”bﬁ(?é}ﬂrrtatpie&ﬁ-ogf o Fil R -c af BohBE PEFELKe p NIRRT .

Second exanple FI G 2 shows another exanple of enbodi nent of the

oi | i fi cat iCHFERDEX §anope paeyEentedoby ars ig1hs e upza b e ebedantlehamt h
the present invention. In FIG 2, the sane reference nunerals are applied
to the sardhelwems kigdrewikde iof FGalkakhdrewal dupl i cated expl anation is
omtted. Thernoplastic plastic is nelted by a nelter 21 provided with a
motor as a dri Vimghisadescangtienpi a exhber Hyleolsawlidtiicon isndefiload tae

di ssol ved oxygen concentration is controlled so as to be not higher than
0.5 ny/litercahditipm Pf of asmpfratiaes oy 2A5@ tdee 3super shd ta Oft eSO td N Or

under the supercritical condition of the oilification apparatus. 11

Wor ki ng exafmces 0VMPkI. Nng Abeanplaepottiontufddr APSuBR@3I tical condition in
anoilification apparatus is referred to as a subcritical portion.
Similarly, in this description, a supercritical condition is
defined as aconditionof a temperatureof 350 to 550°C and a pressure
of 25 to 30 MPa. Also, a portion under a supercritical condition
in an oilification apparatus is referred to as a supercritical
portion.

From the chloride-based plastic waste in the adjusted mixed
liquid, chloride is released under the subcritical condition, and
the released chloride (hydrochloric acid) is immediately
neutralized by salt or hydroxide in the mixed liquid. Therefore,
in the subsequent treatment under the supercritical condition,
no hydrochloric acid is present in the mixed liquid, so that an
inside wall of the apparatus is not corroded by hydrochloric acid.

Also, even if salt etc. having not been used for neutralization

under the subcritical condition remains in large quantities in



Pl astic waste having a conposition given in Table 1 was oilified by the
apparatus shown in FIG 1. The aqueous solution in the tank 2 was adjusted
by the bl ow ng of nitrogen gas and the addition of sodium sulb{i so_t hat
t he di ssol ved oxygen concentration is 0.1 to 0.5 ng/liter. 88 0%
carbonate etc. of 1.1 to 1.2 equivalents of the quantity of chlorine
contained in the plastic waste were continuously supplied into the tank 2.
As the oilification apparatus 4, an electric furnace formed by dividing a

_reaeti on h\gemi?E8 f{l]c%\?fd W gﬁ?grs% S %tr'cq:rlt Ll%ﬁ Bb\@{:ggnm@%’@ﬁﬂe% m

in inside diane mMnin outside d|a ter, n'len
was nmade of, SUS316 sub ected to %fntlgf)rroagn tre%sment before he use

t hereof b l&“rl a3k he F ARREST At L TLEReF PSRt ST ™Y et at e
in which i d been heat e,d in advance to the 0|4|f|cat|,on condi ti on of
plastic wé BY f SR G 1Es iP0n OGRS Fh 1RGP SHRE (i RGCFESSur f ace
of the reactjon tube in this manner, carros ion due to sodium chloride
caused by hW&Fordide, af Gn cdkadd Bledadntisd Nk 88 ecti vel y. The tenperat ure
inthe oilification apparatus was adjusted so as to be 20 to 250C at the
preheating por Fognthesnixedsbomid fem sitieh chderiper is orelearpdsmdar 550C
at the supercritical portion, and the pressure therein was adjusted so as
to be 250the supcgitispR Q@m@tmmoawpﬂemwmasbeam Vhe)mixed H Iduid of
pl astic waste was treated under the conditions of working exanples 1 and 2
gi ven in Tablnext dembrnpodmt himtases,l camrieesitommhsyaotcarttserty ethder alfe on
the inside surface of the reaction tube and the equi prments after the
oper at i on sfupre 2G40 i lr Sond Theon es Whesolat @iged e liconftadriteadd gas content

can be used as fuel and the like.

Even under the supercritical condition, the chloride
remaining in the plastic waste is released. The releasedchloride
(hydrochloricacid) is immediatelyneutralizedbysaltorhydroxide
in the mixed liquid. -

In the above explanation, the mixed liquid of plastic waste
and aqueous water has been transferred from the subcritical
condition to the supercritical condition. However, the waste
plastic may be mixed in the aqueous solution after the aqueous
solution is changed from the subcritical condition to the
supercritical condition.

Also, for thermoplastic plastic, plastic waste melted by the
application of heat may be mixed in the aqueous solution. The
mixing may be performed during a process of transfer to the

supercritical condition, or may be performed under the

supercritical condition.



0: a Qrc~ mTable 1 ConditionWrking exa~l el Wrki ng axa~l e2Wr ki ng

exa~l e3Wor ki ng exac~l e4Wbr ki ng exa~l eSwor ki ng exanpl e6Quantity of plastic 2
1.'1. 2wast e (kg/ h) 0. 30. 30. 50. 5. Conposi ti an of plasticwaste (vvt((’{o Vi nﬁ/l

chl oride resin10010050505030Pol yet hyl ene005 005 04 1 APR 2003

OPol yst yr ene00050030Concentrati on of plasticin slurry

(Wt 9 16. 716. 725. 025. 025. 025. ODeoxi ai zati on net hodNZ bl ow ngN2 bl owi hgNZ

bl owi ngN2 bl owi ngNZ bl owi ngNz

bl owi ng/ deoxi . diezas / ds@uifliaerdensi dingerifenxi odi €86/ FLOXEM Z81¥d i
dewci di zer - NaZS03Naz SO03Na2NO2Na2N0zNa2S03Di ssol ved oxygenconcentrati on

(mg/ 1) 0. 50,20, Hdndiah $akbbBRODSNGZ CRACACOSMIa Ay By AR )
2NazCI)SBm)nJ‘E otyéag%sﬁ}oln 5? éla tf—:~ %gl\%a%nt rat |éo toto %’g%ﬁ{%rcli na |rg%so_|
anount 1~21,. o ddind 1Subcritical condition 350 350T~pexature
("t) 33033(135‘3]%?%0 I map](l?n n) 303030302020Supercritical condition 500~aperature
(C) 48048048048 O?FP essure %kglcmg 0030030030Q3Q0300Ti me_(m néSSSSﬁéiYi eld
(W9 13 1712 tehr 2P 13D 5 YA hen £ 588 1869628 93%5‘81(-’%&’1’ n £Pdets
(h) 20002000100100,100100 14 0.1 APR 2003 _The, above is an expl anati on of
the enbodi®efRd aRHER IRAURAYS FP IR 9PEE ik T5PBs8ntarkyént FRRALAGER are
described to facilitate the understanding of the present invention, and do
not |imt SHESEopd T 2oyttt inl cFiPRRLeR BT I &t danindi $rbR ivMs,
and additions obvious to Eersqns skilled in the art of the invention
defined i rrarkerateed ampliadd netaherthudnaxide sggprhsmatropagsahkal i
invention. For exanple, in the explanation of the enbodinment with reference
to the abarith gated,, eodtinwcidisttesabpemithegenaas ¢k ) iax aodeobid ekt ng
the mxed liquid in a flowable slurry form
so that the dissolved oxygen concentration is not higher than 0.5
mg/liter. )
The control of dissolved oxygen concentration by using
nitrogen gas or a deoxidizer may be accomplished in the mixer 1
or on the downstream side thereof.
The slurry in the mixer 1 is introduced into an oilification
apparatus 4 by a slurry feeder 3. In the oilification apparatus
4, the slurry is first preheated at a preheating portion 4a, and
then chloride contained in the plastic waste in the slurry is
released at a subcritical portion 4b. The released chlorine is
neutralized by carbonate or hydroxide in the slurry. Thereafter,
the slurry moves into a supercritical portion 4b, where the plastic
waste in the slurry is decomposed.
After the decomposition, the slurry is discharged from the

oilificationapparatus, and is separated intooil content andwater

content by an 0il separator 5. Someof the separated water content



However, the present invention is not Iimted to this treatnent process.
Further, for exanple, batch treatnent may be carried out in which a m xed
liquid of plastic waste and aqueous solﬂ}ion is put into a conginer and is
heat ed, and thereafter the treatnent condition is transferred APR 2003
supercritical condition. |INDUSTRI AL APPLI CABI LI TY According to the
oilification process for chlorine-based plastic waster in accordance with
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FIG. 2 shows another exampleof embodiment of theoilification
process for chlorine-based plastic waste in accordance with the
present invention. In FIG. 2, the same reference numerals are
applied to the same elements as those in FIG. 1, and the duplicated
explanation is omitted.

Thermoplastic plastic is melted by a melter 21 provided with
a motor as a driving means, and is mixed in aqueous solution in
which the dissolved oxygen concentration is controlled so as to
be not higher than 0.5 mg/liter during a process of transfer to
the supercritical condition or under the supercritical condition

of the oilification apparatus.
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had been heated in advance totheoilification condition of plastic

waste. By formingcorrosionpreventive filmon the inside surface
of thereactiontube inthismanner, corrosiondue tosodiumchloride
caused by neutralization can be prevented more effectively.
The temperature in the oilification apparatus was adjusted
so as to be 20 to 250°C at the preheating portion, 250 to 350°C

at the subcritical portion, and 350 to 550°C at the supercritical

portion, and the pressure therein was adjusted so as to be 250
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facilitate the undex:“standing of the present invention, and do not
limit the scope of the present invention. All changes,
modifications, and additions obvious to persons skilled in the
art of the inventiondefined inclaims are embraced in the technical
scope of the present invention.

For example, in the explanation of the embodiment with
reference to the above figures, continuous treatment has been
carried out by making the mixed liquid in a flowable slurry form.
However, the present invention is not limited to this treatment
process.

Further, for example, batch treatment may be carried out in
which a mixed liquid of plastic waste and aqueous solution is put
into a container and is heated, and thereafter the treatment

condition is transferred to supercritical condition.

INDUSTRIAL APPLICABILITY
According to the oilification process for chlorine-based
plastic waster in accordance with the present invention, compared
with the prior art, the treatment process and apparatus can be
simplifiedsignificantly, andalsoevenif aninexpensiveapparatus

is used, corrosion does not occur in the apparatus.
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using an oilification apparatus made of a stainless-steel-based
metal, characterized in that an aqueous solution containing
carbonate of an alkali metal oxr hydroxide or carbonate of an alkali
earth metal or several kinds of these compounds is heated; melted
plastic waste including chorine-based plastic is mixed in said
aqueous solution during a process of transfer to a supercritical
condition and/or under a supercritical condition; the
concentration of dissolved oxygen in said aqueous solution is
controlled so as to be not higher than 0.5 mg/liter beforeor during
the mixing of said plastic waste; chlorine in said plastic waste

mixed in said aqueous solution is released; and said plastic waste
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4. Theoilification process for chlorine-based plastic waste
according to claim 1 or 2, wherein means for controlling the
concentration of dissolved oxygen is blowing of nitrogen gas or
addition of a deoxidizer.
5. Theoilification process for chlorine-based plastic waste

according to claim 4, wherein said deoxidizer is sodium sulfite,

sodium nitrite, or hydrazine.



