TI TLE OF THE | NVENTI ON METHOD FOR SEPARATI NG O L CONTENT AND APPARATUS FOR
SEPARATI NG O L CONTENT FI ELD OF THE | NVENTI ON [ 0001] This invention bel ongs
to the technical field of separation of oil included in oil-containing

mat eri al such as various types of sludge iand so on for reuse purposes.
BACKGROUND ART [ 0002] Recently, environnmental contam nation caused by

di sposal (dunping and incineration disposal) of oil-containing material has

been recognj S.. ial__problem Froma viewpoint of the efficient
utilizati ozhiﬁgr@f E{rjﬁgr%lﬂ@?& s expected to be exhausted eventually,
th;are have been tMLEIQG)IDiF Reezdmmgrmu]gﬂlt?glagg}N%gmlmlnﬁmw w@ﬁ

oi | -contai ning na ed. o an nerally, as the

oi | - cont ai ni ng ma:( gll‘ljfglg‘?\&g‘%q gﬂ%ﬁ@@éﬁﬁerm al basis for reusing the oil
contents, there nmay be enunerated crude oil sludge produced fromcrude oil,

t anker sl uddELDPloSHENVGINTIN shi p bottom of a crude oil tanker, and tank
sl udge deposited on the bottomof an oil storage tank and so forth. This

kind of sl|ydae]i shik elawm@ﬁl borpe @GR [&hlﬂuﬁaﬁé{dtcﬂ bpaghiion t (haal lh@uéédlqige
containing netallic solid content, produced machi ni ng such as oil

gri ndi ng af¥-CapAINEmEEriNeH Ay ORiaRH¥BcY ﬁ]é‘é&ff FREOPBITG TRWSCHUGRAR | tati ve
manner [ 00K ERienpeantthe oil contained in the oil-containing materi al,
is neceﬁﬁ(ﬁ&){ to s parate the oil fromthe salid content in the

0| | - cont ai nB@f@Fi fhaenvirengesiial eoupERBYGH taHEeddy) digpepl éMHMPIAG ARERABEEHEY | br

perform ng &eBAMPLF Of- (,%Eldﬁinll%) Batet %PCP\%& zbleﬂg rédd8ni9kd aQQ{‘E&'Hl }M)Ql@?nt h&rom . a
oi | -containing materi al een established. "However, the oil separation

t echni que NAVIIRT el &g aﬂ!&lcghd%@@geoisg%twlte%twlmhlé ity appedtede do diel exhgusied

flamabl e, 3adudiRetefOnfe kfc@i? ktlel dok@P n@d (PHARENR B9 chRhin®] BVER N Dntainin
catching-fire aré required, so it cannot easily be put into practice. us,

t he technollwré)éﬂlsﬂéﬁ@@pﬁwﬂéht s of elimnating the risks of igniting the oil
when vaporigiig &Rl sC@Pt(fr‘lnéontaf H" }ﬂ%@ugl LiiGORLH P eAAIRE S Ha8b 1&31\éﬁsugx_gen

called thr. [0005] The techni que osed In Patent Literature

known as o @ik a(nlﬁ@rés |thyre @nciynbmthmgﬂ@dw@ ugle silslusige ipesiue¢chgomiesudsi ¢il, wimdkear
vapori zi ng sfula ¢ QbbosRQNLE E}té sfhf it ofh brfi@ %ﬁquﬁﬁl{cpgﬂnm{ d@oe . apgs%li oﬁfﬁléanf

Literature ISC oses sep aratlnjg t echni que 1 ng t
cont ai ned ibﬁtt‘tm@i oi |011@bmwﬂmlﬁg1dmt1@ﬁh al Thyy kijndtof |%wggwé¢ch@ad@dbcsmalmmﬁc

hi gh t enpergt a%glaﬁaag 0nghe aﬁggif@h&rﬁ.ﬁg PR s%hh fgggﬁh% %&9% pyhaz,mﬁfné%ch

supersonic s to evapor at e ol |- cont ent separ at 1 ng
t echni que o8 obatiading wid eapable pEbeingsehtvingd eancestiiativelnine quetilisksanferi gni ti ng

the of | by pdislant RIGAHS LY c%sgg@%pgn 5B RS N MBI Ghodicth the
overheated 'steamto evaporate the oil cont en
oil from the solid content in the oil-containing mater ial without transform the oil content. A
technology for performing separation of oil by vaporizing the oil content from the
oil-containing material has been established. However, the oil separation technique has
suffered a disadvantage such that the vaporized oil is flammable, and therefore, facilities and
processing for preventing catching-fire are required, so it cannot easily be put into practice.
Thus, the technological developments of eliminating the risks of igniting the oil when
vaporizing the oil content from the oil-containing material have been called for.
10005] The technique disclosed in Patent Literature 1 has been known as one example for
eliminating the risks of igniting the oil when vaporizing the oil content from the oil-containing
material.
[0006] Patent Literature ! discloses the oil separating technique for separating the oil
contained in the oil-containing material by jetting overheated steam of high temperature and
high pressure onto the oil-containing material at supersonic speed to evaporate the oil content.
0007} The oil separating technique of Patent Literature 1 serves to eliminate the risks of

igniting the oil by instantancously decomposing the oil-containing material with the



PATENT LI TERATURE [0008] Patent Literature 1: Japanese Unexam ned Patent
Application Publication No. 2001-149722 DI SCLOSURE OF THE | NVENTI ON
PROBLEMS TO BE SOLVED BY THE | NVENTI ON [0009] In the oil separating

techni que of Patent Literature 1, due to 4 he overheated steamwhich is
jetted onto oil-containing material deposited in a treatnent vessel,
deconposition of the oil-containing material is proceeded unequally over a
wi de range of the interior of the Lreatnent vessel, Hence, it has a problem

that the oidvebEHEHEaNR SHFBPOBI e MiBY ef fectivel y. [0010] The oi |

separ ati ng jigcAmguRTRBEERERdA: N Patent Literature 1 carries out
supersoni c 1{5@ gﬁnﬁlﬁj t he heated steamon the oil sludge, consequently to

create the BAYURY 17 sion of the sl udge with the wall surface of
the treat mgpgogyessel or damage to a jetting nozzle due to the collision.

[ 0011] The present .invention was nade jin view of the probhl enms_described
above and seekdctd-fsrayrde fapmeiiUsapaingd Pﬁgﬂhﬁ%ﬂl&e@m&’ﬁmma@aﬁwe| y
separating oil content fronygi.-hagontaining material by jetting heated steam
and an oil separating apparatus for putting the nmethod into practice. MEANS

FOR SOLVI N % der to solve the above probl ens
accordi ng tc@)fgtﬁﬁdD éﬁ %P%ﬁl N&AOR{ here is provided an oil separating

met hod for Iﬁﬁmﬁr]aﬂs/ibnlg) Bﬂ]b((}}dﬁlEBrBY’ﬂHMMENH@JN ai ning materi aI by jetting
over heat ed , of_hi.gl ure a ressu

o1 cont ai TOER e M EERE LR, REP QR R e TRUR b st
mat eri al , Mﬁidhisii&tedhmtca@t easmame:lg,blyxtawpﬁd:gasm@i inhergirhert oadsel, dedugnpusitien bﬁl
of nuddy s te an over.heat e (L} ame h ot her %Pg[% % fl Hgl rectl

to bring t A&HYTHY “’8%%‘1"‘6 %P{(P‘r‘e% h““(%I OVFbél‘%lFe KT ShY el ethe
easy-to- isyp@htynem Vessednt Hemienig gm rerobledn tedt t}ﬁmdmmﬁmaxmnaﬁﬁ St}bBathﬁaﬁ@d\ﬁ@y eam
are suppl i in 1 osite directi on.with eac

ot her ootk cBceR RRRHbE B o Reeho RN Bl ch ity et

can be progeessetiht heasd aeea oﬂalid@Mludgd ﬁﬂﬂsaﬂicﬂﬂ?ﬁfo @epoitponntiglobt L9
bet ween the il-co i nj and t he ({j]ed st eam oi |

nt ai nj ng rat 0014
separ at i ng hiterbtiespiac Bl Sufee o PHEHEHBIT LRra)PL HPRHAP SCEH Torel R @ hat
a centrifugglcdlipi@e created centering on a straight line extending in the
opposite dl[é(? ﬁﬁ I ’?lg]cspr((-)zz];ent invention was made in view of the problems described above and secks
to provide an oil separating method for eflectively separating oil content from oil-containing
material by jetting heated steam and an oil separating apparatus for putting the method into
practice.
MEANS FOR SOLVING THE PROBLEMS
[0012} In order to solve the above problems according to the present invention, there is
provided an oil separating method for separating oil content from oil-containing material by
Jetting overheated steam of high temperature and high pressure onto the oil-containing,
material to vaporize the oil content in the oil-containing material, which is characterized by
supplying the oil-containing material of muddy state and the overheated steam each other in
opposite directions to bring them into collision with each other.
{0013} In this invention, the easy-to-supply oil-containing material of muddy state and the
heated steam are supplied in the opposite directions (0 have a collision with each other, so that
concentrative decomposition of the oil-containing material can be progressed in an area
narrowly limited near a point of collision between the oil-containing material and the heated
steam.
[0014] The oil separating method of the present invention is further characterized in that a

centrifugal force created centering on a straight line extending in the opposite directions of



supply of the oil-containing material and the heated steamis exerted on a
col l'i sion product produced by the collision of the heated steamw th the
oil-containing material. [0015] The nethod of the invention serves to allow
the centrifugal force to act on collisiomproducts (vaporized oil content,
powdery content, solid content, etc.) produced by the collision between the
oil-containing material and the heated stean1 causing a vortex How of the
vapori zed oi | content and powdery . content, erebi to separate_ the solid

content froHPRIKS! o r%@nt}&m%m @Rt tf&n%?d IscREhen gyeollision product

centrif Ugatpl@(ﬂjw(ﬂ 0kelohsieaheing Gedted §tBn W@}E&bip&m&hﬂﬁ% ghaleiaf ur t her
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oi | separaﬂmw@]abmamatm$mamqpmgmm@utofuhEppﬁeﬁentunmﬂemﬂumhu|chmautnmd by
characterize veri.ng the upper. par
of the &1 edthelie pelbRtn RN hERG bt o BERGE Tt G RV RS P i

di schar ge ponhbddor dltﬁmgahcg [1mgnthte\zosammr(ttmddtsmdmai(mtf mthemidHeas]-@ncdiing

sl opi ng toward disc L@ rati gppar at us
navi gt he Y QB g Bt Gences Rort eng o Tl sriert ol BeTRE R,
upper part \msct tmethe Hreadcmenhe ueasmeht weschsintlohe heise! acanosigkyifid piye 3@@1%@@@& 0
snoot hly gat her, t he va conte owder ont e il
di schar ge 316)111% tl&otm%lcptﬁgoi 1ctcﬁ8u%1 iR tgﬁq u{,gﬂ@cr \écs%?{r%ﬁ mmg{, 01’ 8]L ttc,dtmcnt
vessel.
[0019] In this invention, the treatment vessel rotated by the drive member encloses around
the oil-containing material supplying pipe and heated steam supplying pipe to exert the
centrifugal force on the collision products (vaporized oil content, powdery content, solid

content, etc.) produced by the collision between the oil-containing material and the heated



[0022] The oil separating apparatus according to the present invention is
characterized by further including a gutter-like solid content gathering
part for gathering the solid content |left after evaporating the oil content
fromthe oil-containing material around the upper part of the treatnent
vessel . [0023] According to this invention, the solid content gathering
part di sposed around the upper part of the treatnent vessel serves to
gather the solid content ce | ed fromthe vaporized conte nd
powdery cont@Rt CABERREEYOER 1 KARCEKES 6 ?ﬁ{i‘“’ﬁ*h@dd?qwcg@p&?‘&%ﬁ[ ‘3‘ fdd
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[ 0025] The oil separating apparatus_according to the present invention
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Pi pe. BRI ERCBESCRV®TION OF THE DRAW NGS [ 0026] FIG1lis a sectiona
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the oil separating Separati ng accor
present i nuppeli pnt oF(HE tzcdtrgua ‘c;rswé §u§e<ctq e«ﬂhctx bhp swlidtoRits anmIUgcdlit@tam s a

structure qkﬁgg%ﬁhﬁ mgﬁiﬁﬂgbgda¥%)ﬁghtncorporatlng the structure of FIG 1
for collect
I ]ll {CTOF Illl* INVENTION
[0024] The oil separating method according to the present invention serves to supply the
oil-containing material of muddy state and the overheated steam in the opposite directions 1o
have a collision with each other to progress concentrative decomposition of the oil-containing
material in an area narrowly limited near a point of collision between the oil-containing
material and the heated steam, consequently to bring about an effect of effectively separating
the oil content from the oil-containing material by jetting the heated steam.
[0025] ‘The oil separating apparatus according to the present invention having a structure in
which the feed end port of the oil-containing material supplying pipe for supplying the
oil-containing material of muddy state and the feed end port of the overheated steans
supplying pipe for supplying the heated steam are arranged in the opposite directions to bring
the oil-containing material and the heated steam into collision with cach other in an area
narrowly limited between the feed end port of the oil-containing material and the feed end port
of the overheated steam supplying pipe so as to progress concentrative decomposition of the
oil-containing material, consequently to bring about an effect of effectively separating the oil
content from the oil-containing material by jetting the heated steam merely by constituting the

pipe arrangement of the oil-containing material supplying pipe and the heated steam supplying



FIG4 is a flowhart show ng the operation of separating the oil content of
FI G 1. FIG5 is a sectional view show ng the device configuration of a
second enbodi nent for fulfilling the oil separating nethod and oi
separating apparatus according to the present invention. FIG6 is a
sectional view showi ng the device configuration of a third enbodi nent for
fulfilling the oil separating nethod and oil separating apparatus according
to the present invention. EXPLANATI ON OF REFERENCE LETTERS OR NUMERALS
[0027] 1 tri8Btnent vessel 2 Lid menmber 2a Solid content gathering part 2b

Dome 3 QO | -gRIHfE)RSORIMEOS OBITTEUPRIAW MG pe 3a Feed end port 30 Heater
[00206]

FIG 1 is a sectional view showing the device configuration of a first embodiment for
fulfilling the oil separating method and oil separating apparatus according to the present
imvention.

FIG 2 is a cross-sectional view of FIG. 1.

FIG 3 is a structure diagram of the whole system incorporating the structure of FIG. 1 for
collecting the oil content.

I'1(3 4 is a flowchart showing the operation of separating the oil content of FIG. 1.

FF1G. 5 is a sectional view showing the device configuration of a second embodiment for
fulfilling the oil separating method and oil separating apparatus according fo the present
ntvention.

FIG 6 is a sectional view showing the device configuration of a third embodiment for
fulfilling the oil separating method and oil separating apparatus according to the present
invention.

EXPLANATION OF REFERENCE LETTERS OR NUMERALS
[0027]

I treatment vessel

2 Lid member

2a Solid content gathering part

2b Dome

3 Oil-containing material supplying pipe

3a Feed end port

30 Heater

4 Heated steam supplying pipe

4a Feed end port

5 Dxive member

A Oil-containing material

B Heated steam

a  Qil content

b Solid content

I. Central axis
BEST MODI FOR CARRYING OQUT THE INVENTION
[0028] The embodiment for fulfilling the oil separating method and oil separating apparatus



4 Heat ed steam supplying pipe 4a Feed end port 5 Drive nenber A

O l-containing material B Heated steama G| content b Solid content
Central axis BEST MODE FOR CARRYI NG OUT THE, | NVENTI ON [0028] The
enbodi nent for fulfilling the oil separatgng nethod and oil separating

appar at us

G

according to the present invention will be described hereinafter with reference to the
accompanying drawings.

[0029] FIG 1 through FIG 4 show the first embodiment for fulfilling the oil separating
method and oil separating apparatus according to the present invention.

{00307 In the first embodiment, there ts illustrated the oil-containing material "A" from which
the oil content "a" can appropriately be separated, e.g. crude oil sludge, tanker sludge and tank
sludge as described above.

[0031] The first embodiment has a treatment vessel 1, a lid member 2, an oil-containing
material supplying pipe 3, and a heated steam supplying pipe 4 as principal parts as shown in
FIGS. 1 and 2.

[0032] The treatment vessel 1 is shaped in an inverted frustum (mortar shape) and disposed
on a not-shown support in a manner rotatable around the central axis "L". On the outer
peripheral surface of the treatment vessel 1, there is disposed a gear 6 to which driving force is
transmitted from the drive member 5 such as a motor via a chain. The driving force
transmission from the drive member 5 via the gear 6 can be fulfilled by using relay gears in
place of the chain or a belt pulley in place of the gear 6 and a belt in place of the chain.

[0033} The lid member 2 is formed in an inverted saucer shape and fixedly put on the
treatment vessel 1 in a hermetically sealed state through a rotary support 7 offering sealing
performance to the upper part of the treatment vessel 1. The fower part of the lid member 2
extends to the upper part of the outer peripheral surface of the treatment vessel 1 to define a
gutler-shaped space with the outer peripheral surface of the treatment vessel 1. The space
serves as a solid content gathering part 2a for gathering the solid content "b" separated from
the oil-containing material "A". The solid content gathering part 2a is connected to a solid
content discharge pipe 8§ for discharging the solid content "b".  On the upper part of the lid
member 2, there is formed a dome 2b sloping toward the extension line of the central axis "1."
of the treatment vessel | and bulging in a curved shape. To the dome 2b, an oil content
discharge pipe 9 is connected for discharging the oil content "a" (including the powdery
content) separated {roin the oil-containing material "A".

10034 "fo the solid content discharge pipe 8, a solid content/powdery content collecting unit
100 is connected as shown in FIG. 3.

[0035] To the oil content discharge pipe 9, there is connected a oil content collecting unit 300
via cyclone separator 200 of a gravity type, collision type or the like for separating the oil
content "a" and the powdery content as shown in F1G 3. Further, the alorementioned solid
content/powdery content collecting unit 100 is connected to the cyclone separator 200.

[0036] The oil-containing material supplying pipe 3 serves to supply the oil-containing



according to the present invention will be described hereinafter with
reference to the acconpanying drawi ngs. [0029] FIG 1 through FIG 4 show t he

first enbodinment for fulfilling the oil separating nmethod and oil
separating apparatus according to the present invention. [0030] In the
first enbodinment, there is illustrated the oil-containing material "A" from

which the oil content "a" can appropriately be separated, e.g. crude oil
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reat mont. JOEAT T4 FeaZougd SRRbiate e Bnden B "RERE TR eBe ey prp s
and the botit ommma vidf ¢ d hdilfe cketpaparannt) fyesaehy the leatedtsamyr Sp@AhbwihGn PaYi Ng
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the oil content.

|0041] That is, the oil-containing material "A" made into muddy is ejected from the feed end

port 3a of the oil-containing material supplying pipe 3 as the overheated steam "B" of high



Further, the oil-containing material supplying pipe 3 may be covered with
war m ng neans 30 over the outer periphery fromthe sludge punp 400 to the
treatment vessel |I. The warm ng neans 30 utilizes a heater or hot water
capabl e of heating to the tenperature at @round 60C to 90C, so that the

oi |l -containing material can be fed in their lowviscosity state. 1100381
The heated steam supplying pipe 4 serves to supply the heated steam"B" to
the inside of the treaLnent vessel 1 and is arran ed to penetrate the oi
content di semaPgerpehigh pespae iedcsed fr ihp deadeivBaiords oldhe onerheaes! geamne

treatment vesselnply; ?@w ”th &;%ct@d(bﬁucbhtgi%n foMmaghaenenindwhd ReddiestesntBakomyi s
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st eam suppl ypag P»!spcﬁtcélut %hcdblq 8&Ht&din Ql‘{‘ﬁc‘ﬁ@dl d Awi; mst@mtaﬂ&)urslfy%t:&ﬁ sedf Qﬁ&ethe
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[0042] As a&b'@% I on%?cﬂ.%ﬁ 0}5 ‘thc Egrgglﬁdn dﬁ'hc%t{&n[bnf &I}I{ ﬁéﬁ"éeﬁ[ﬁ&{ %ux;gg (f%tlvcli1
deconposed (D44 (hﬁmmmenmEQﬁdddsmeanﬂaBwutmhdapmmmzeﬂqmdise®hy&memﬂhmnaw
Eﬁplt ﬁnt t he dé bl %mldgm)'[?}% 1‘}13(,1‘1!(,&) Q‘)Qd% ﬂﬁltt?egbn ?Ldlfnr" &ES b%bja?llbag) e c&}?ﬁfuga quc{, ant
of tine, tMmﬂmﬁhymmmdgdmmanmmmﬂn&&a is effectlvely prevented from

igniting as t he, oI =) aratln chni. qu. ose
L er at ar o TPAY" R B tenl 2P Mt R S S P Sy RS it
vessel 1 bamnmmﬁmhbghtxnh%hmgatHhmmhcamdmmmﬂssmhagc@qwék@hbﬁug@mﬂmambi@Eans

such as a cQ e oV ssar 0043] “ At this
e, “concattraldy Ea i e R RS AR R o e s
progressed [D04@En Tae eehthaasmm"y” hmmdt@idtomharcclaumgahtmm‘ &%ﬂidbllﬁl&(ﬁﬁm‘bbﬁl‘ﬁ@l@

t he oil - contai nj mat the h

deconpos: ¢ i eohe e ot g pai ke T 2na e i e B Frobbi ey
progressed dighuge fopaBywitn baingr @alebral edthviht ohd tchetehtr gaherdnt paress el e 1id
unli ke the 0|I arating technique disclosed in Patent Literature | as

not ed abové! Egﬂggquently the separation of the oil content "a" can be
carried outi()@d’/f etl‘huy elhcyscpiﬁﬂé}tlﬂbi Gl il sdroent proaut did(@intent Bt @nthe” @triinglit
SO|Id cont ent (ﬁ @P ? d by the collision of the oil-containing materi al
"A" wi th t HESHELY 8 YUK B " are subjected to the centrifugal three
created by [D04%t 1@ I hewk tieasoremt ciBsi@bntlfor L0OHADE thEhel @bhr: ‘tﬁzqiﬂin@tﬂzbd aad oil
nmoves upward causing a vo thin the treatnment vesse

consequentl‘x‘/ptlémlie‘1p W§Hﬁéﬁ§%@”$FU#@PH@IBPWLWGHtent di scharge pipe 9 with
the gui danqeo@ﬂ tthe s@:’ohd @;Qﬁi)tﬂﬂknﬁtl@l@mr(ﬂ#n RURE nferaid 11 hevis) apen@ing Hacdanme

2b of the I! ngnber é F SO|I ont ent ? subj ected to the
centri fugal the rpdige gaddgel the oy %F‘%Péﬂﬁ’?ﬁ%p§t e wal | inside the
treatnent vegsgl Abcatmetiben st@)ndlt&ﬁabatﬂeﬂ thd ipmctiReasolN ¢ eatent thdifsehaige

e 8 wth bein athered with the sol content gathering rt 2a of the
|p: 8 neni\gmer peort llld gt t%e ht,atcg Stt.g.mm supplying p?pt! g can be bpl(.,d(g Wtith t{lcl’, spre uﬁi?ng member 11.

Depending on the ejection quantity and cjection pressure of the heated steam "B,



[0047] Thus, the separation of the oil content "a" and solid content "If
can be carried out assuredly and effectively. [0048] FIG 5 shows the second
enbodi ment for fulfilling the oil separating nethod and oil separating
apparatus according to the present inventgon. [0049] The second enbodi nent

i ncl udes a spreadi ng nenber 11 having a punching plate on the | eading end
side of the feed end port 4a of the steam supplying pipe 4. [00501
According to the second enbodi nent, the heated steam "B" ejected fromthe
feed end pofdcadragye dprommesiien of tlat Mil-soppmyInGaisTigewaich dn DEEreside HdaWRIH
the spreadi Rg.o¥R ﬂﬁl‘ﬁ{mg{ heallR E’&@ﬂg 'OT‘QOI(HQOB MReRIRGhd BI-cGMaRI! YaRRM elekld @R

pressure of t he ated steam concentrative deconposition of the

oi | - cont ai nsd Wﬁ@r‘%uwmlhemwsd [9YQ§ldWé3§§é@lmBH“de@¢é‘adiﬁ B §wyng Mpgstigd
near a poi nFOO?E ¢kl d §1‘1(9Vr!a lp@ttm?@mﬁ&ﬁmghtl ﬁ)?@lmlgfn tﬁ'ﬁgoﬁ@é il mAho@afk bliie

heat ed st eam I's not hanpered even spreadi ng t eated steam "B" in
some nmeasur EPURYIGAPARIUS A6COsHBRL ﬁlhéleﬁmtﬁfd&@m%dl rrent tbr ful filling the

oi | separ at jppgp ”ﬁ%@%uﬁ@lﬂb&ddﬂ@ﬁeﬁ@iﬁé@s’ REuRPRARE §9%a@h %rﬂ{n@&né%%étﬁﬁls &%aent

invention. [0052] The third enbodi ment includes a gui
punchi ng plfdt)l@'mﬁlﬁés\@ﬂ Oétlmrfﬂgawet\gqsﬁfé1m1h|a<b$tamqqéo theeaiﬁmﬂt vessel 1 Wlth

o I SR CRECSBLIGRGR A Ao AT IS, B Bt
"b" is nonui ek of H@ sehd Mmécré | & noowrienm, the engegrsolid Pantent gl yaravsd@hnlg!yn a
:F:az;ﬁlat Irrgz nzgs%c ﬁ'ild\fr? gggﬁgl c?l'llgle‘dié‘@ 1}1@ Sfie })»)r:]iﬁ é)?] %h%%b(’%vﬂ%}% %&%qqlb %n)g%lti'n glﬁgﬁfﬁﬂg
PRACTI CAL Bxwvepeut of the solid content "b" with the guide plate 12.
PRACTICAL EXAMPLE
[0054] The desirable results regarding the first embodiment for fulfilling the oil separating
methad and oil separating apparatus according to the aforementioned present invention have
been obtained on the basis of the following dimensional and numeric setting,
[0055] The treatment vessel | having a upper diameter of 1.5 meters, lower diameter of 0.3
meters, height of 1 meter to provide the performance of a disposal amount of I cubic meter
was used. The treatment vessel 1 was driven to rotate at 500 rpm to 5000 rpm.
[0056] The feed end port 4a of the heated steam supplying pipe 4 was 2 mm to 16 mm in
diameter.
[0057) The distance between the feed end port 3a of the oil-containing material supplying
pipe 3 and the feed end port 4a of the heated steam supplying pipe 4 was 30 mm fo 150 mm.
[0058] The oil-containing material "A" was supplied at 70°C to 80°C in the form of tank
sludge.
INDUSTRIAL APPLICABILITY
[0059] The oil separating method and oil separating apparatus according fo the present
invention can be applied for dealing with the oil-containing material such as crude oil studge,

tanker sludge, tank sludge or the fike as well as various types of sludge.



[ 0054] The desirable results regarding the first enbodinent for fulfilling
the oil separating nmethod and oil separating apparatus according to the

at hrenenti oned present invention have been obtained on the basis of the

fol | owi ng di nensi onal and nuneric settingl® [0055] The treatnent vessel 1
havi ng a upper dianeter of 1.5 neters, |lower dianeter of 0.3 neters, height
of 1 neter to provide the perfornmance of a di sposal anount of | cubic,
meter was uggg the treatment vessel 1 was driven to rotate at 500 rpmto
5000 rpm [ g}/‘ The feed end port 4a of the heated steam supplying pipe 4
was 2 mmto 16 rrm in dianmeter. [0057] The di stance between the feed end
port 3a of the oij t | Pl Be...3 ndthefe

port 4a of thgl h é\a 81?'&,5%%14‘5;7@911mfﬁ0 %1;:&‘1':%@ LPY &rgtcglbﬁﬁ% ?1fi “}ﬂ%ﬁn%m‘t %Wg

The oi | - conietingi ongrivatedrdtaim 'bAh1g,bas,nmsnmlhmemlldaihigﬁq&ssmc8@ﬁ) ispict aeccﬁmalmngf
tank sl udge h tin t hod .and

oi | separat ?%@Tﬁzb% @g%{% c%?\ Ié!c)i‘lnbr-lli\{n cg‘?ﬁ’%m}-&églél m‘ﬂa\i‘g E" 38%“3%%%@“8%1%(1
for deal i ngsan vifrcotignioglmaont al murigy ﬂmtemdahldswcmcasd stcard eadi dthel indgpeoesite

t anker sl ud t e| | as various types of sludge.
10 CLAI M5 &F&’E&%E&)b§n¢9§§d§¥)§t{)pﬁumm eélahv\@l'separ ating oil content from
oi | -containing material by jetting overheated steam of high tenperature and

hi gh pressure ntQ i nat.er.i a ri.z j -
content in safﬁ oi f %ﬂ %F%#kg q@%i%’?%?“”‘ﬁ%?b tb@ﬁ?@@’ ?ﬁ%ﬁ?ﬂ ﬁ@ 951
0|I-conta|numgnmgbemmamgmﬂnmuﬂdmdmgat&mam@oﬁﬁkwcanﬁsbEatﬁguﬁnﬁﬁﬂbaaﬁmnE@her
in opp03|te d|r | into i Si,0

The o1 sepBP BT ARHOR S Popeney p exalfiion bRefd kil e Bt St te
centrifugalhﬁmﬁGEmmamUamtngcomdmn@hhaughl line extending in die opposite
directions of supply of the oil-containing material and the heated steamis
exerted on a collision product produced by the collision of the heated

steamwith the, OWrr(Qb%&iaﬁmggjﬁM@Hbﬁéqm’umg 3il c&ﬂc;ﬁlfion’ﬁﬁ@%lﬂhihﬂ@ rRRE] &l us
for separat. onéent fr

|I-conta|n terial jettin
over hent ed 160 BB SHERES R8O LTSI B PRSP GC il S o Contsining
oi | - cont ai nagrigtate rvh}&(bu/tosd‘v{canﬁlr t@ﬁcﬁalnd s@il] oit-omii&ining| Maahd &hﬁadéﬂf@da'bﬂ" ng
material, characteri zeg1 %fﬁ}dcfo risin i | -contai ni ng. nat er.,i al suppl y

pi pe for suppiiPig i U BA gS‘Wﬁ YHI RIPCofOr iRl g s¢id %hﬂ"réalﬂ’@ét ed

st eam suppl matlﬂalmmﬂud@r Staiy muyd H@t@i&tt@hn@%@;ﬁﬂ]ﬁﬂg %@Rﬁ%@plyyﬁg rsgidnovartfeaed
end port of said,oil- nt allg gmerl al supply @P pe. and feed end port

of the overHibiBads Spi gl %WHBB%B@M el Tt e and a feed end

port of the overheated steam supplying pipe are opposite each other.

4. 'The oil separating apparatus set forth in Claim 3, characterized by further including a
treatment vessel shaped in an inverted frustum of circular cone and a drive member for
rotating said treatment vessel around its central axis, wherein said oil-containing material
supplying pipe is arranged from the lower part of the central axis of said treatment vessel to
the inside of said treatment vessel, and said heated steam supplying pipe is arranged from the

upper part of the central axis of said treatment vessel to the inside of said treatment vessel.

5. The il separating apparatus set forth in Claim 4, characterized by further including a
lid member for covering the upper part of said treatment vessel, which is connected af its
center to an oil discharge pipe for discharging the vaporized oil content and has a dome

sloping toward said oil discharge pipe.

6. The oil separating apparatus set forth in Claim 4 or Claim 5, characterized by further

including a gutter-like solid content gathering part for gathering said solid content left after



4. The oil separating apparatus set forth in Caim3, characterized by
further including a treatnent vessel shaped in an inverted frustum of
circular cone and a drive nmenber for rotating said treatnent vessel around
its central axis, wherein said oil-contaijing material supplying pipe is
arranged fromthe | ower part of the central axis of said treatnent vesse
to the inside of said treatnent vessel, and said heated steam supplying

pi pe is arranged fromthe upper part of the central axis of said treatnent
vessel to t#HapPEERdenidOlsangnt Featseingil-g@sdepg materiab arophe thy pppse pait &Y ispig
apparat us sgt.f,antbhin G aim4, characterized by further including a Iid
menber for covering the upper part of said treatnent vessel, which is
connected at its center to an oil discharge pipe for discharging the
vaporized oil content and has a donme sloping toward said oil discharge

pi pe. 6. The oil separating apparatus set forth in daim4 or Caimb5,
characterized by further including a gutter-like solid content gathering
part for gathering said solid content |eft after 11 evaporating said oi
content fromsaid oil-containing naterial around the upper part of said
treat ment vessel



