-METHOD, AND APPARATUS FOR TREATI NG O L WASTE BACKGROUND OF THE | NVENTI ON:
*The present invention relates to a nethod of treating oil waste materi al
and an apparatus therefor, and nore particularly to a nmethod of high
efficiently separating oil conponent, water conponent and solid matter
conponent fromoil waste material, for exanple, petroleum sludge, waste oi
sludge, or waste oil per se and an apparatus therefor. DESCRI PTI ON OF THE
RELATED PRI OR ART: Wien crude oil is left as it stands for a | ong period of
time, its sedinenta&?Iudge settles on account of ts nature. In the

pet rol eum product i $ETESM PANDe SPPARATYE | EOR aTREAT TG OHAAITHf crude oi |
sludge is produced at crude oil tanks or crude oil tankers. Although crude
oi | tanks, crude oil tankers, and the |ike have the obligation to undergo
repair and open inspection after the passage of each specified tinme period,
no effective neans for treating the sludge that is scraped out at that tine
has get exi BACHGROUND At dHECINIENTIOXuUnst ance, therefore, is that such
sludge is incinerated by a kiln, thrown away onto the nountains or into the
sea, or otherw sBhecpreseny jayenther ralatesstandsmethod of Hregdtioge has
hi gh cal ory, ,the nmai nt enanc cogt of an apparatus for the_incineration
thereof is Hi’-éh?’aﬁﬁe M?q%ﬁ, adH 30 ARRAFATUSoFhexBERE: t 3RS MQLL 3| so needed

for public %%E%ggﬁfarly to a method of high efficiently separating oil

component, water component and solid matter component from
oil waste material, for example, petroleum sludge, waste oil

sludge, or waste oil per se and an apparatus therefor.

DESCRIPTION OF THE RELATED PRIOR ART:

When crude oil is left as it stands for a long ggriod of
time, its sediment (sludge) settles on account of/{;; nature.

In the petroleum production countries in patticular, a
huge amount of crude oil sludge is produced at-crude oil
tanks or crude oil tankers.

Although crude oil tanks, crude oil tankers, and the
like have the obligation to undergo repair and open
inspection after the passage of each specified time period,
no effective means for treating the sludge that is: scraped
out at that time has get existed., Also the actual
circumstance, therefore, is that such sludge is incinerated
by a kiln, thrown away onto the mountains or into the sea, or
otherwise left in land tanks as it stands. Since the sludge
has high calory, the maintenance cost of an apparatus for the
incineration thereof is high. In addition, a huge amount of

expenditures is also needed for public nuisance



.2 count ermeasures agai nst the stack gas. Further, the throw away of such"

N

_sludge nust be w thdrawn as nuch as possible in nowadays where the

envi ronnment protection is being denanded to be attained. Further, |eaving
the sludge in land tanks as it stands is limted. Further, even in a case
where various kinds of petrol euns including, for exanple, heavy oil, |ight
oil, kerosine, naphtha, gasoline, residual oil, etc. which are fractiona
distillates of crude oil are left i® land tanks as they stand, it often
happens that sludge settles as the tine |apses. The actual circunstance,
however, is that treatnent of such a sludge is also performed solely by

i nci ner at i oRoun¢erheasurbsradfilstathe! skick gy OIﬁregékeCéu&rtﬂ&w& the
waste oil after oil has been used for operation or rication of an

appar at us alawaypoddsueh sludige mublti beVRitRdfawn u¥ machyas OpdsEild e
above-nenti oned various kinds of petroleumbut also contains oil in a w der

sense, narrelrsowaftiwsewhﬁpﬂ ethe canvizlonmentypr degdteion égebebhe denamtedani mal
fat. Such a waste oil such a maste oil sludge is also treated nalnly by

i nci ner at i orko [b&r 6[’:?Fé|’r§eflo pErdhered lagving ﬁ‘-hﬁ/esn]tqddﬁ] ipoland rtankse

I nci neration of .the abgv oned sl udge, waste oil sludge, or maste oi
per seis v t? éfﬁ ?g fémﬁt%%5|des | eads to warmi.ng of the earth.

Furthermore, sinGgreher, even in a case where various kinds of
petroleums including, for example, heavy oil, light oil,
kerosine, naphtha, gasoline, residual oil, etc. which are
fractional distillates of crude oil are left in land tanks
as they stand, it often happens that sludge settles as the
time lapses. The actual circumstance, however, is that
treatment of such a sludge is also performed solely by
incineration.

Further, when left as it is in an_oii collection tank,
the waste oil after oil has been used for operation or
lubrication of an apparatus also produces sludge. This waste
oil not only contains the above-mentioned various kinds of -
petroleum but also.contains oil in a wider sense, namely, for
example, natural or synthetic, vegetable oil or animal fat.

- Such a waste oil or such a waste oil sludge is alse treated

mainly by incineration.

[Problems to be Solved by the Invention]

However, the incineration of the above-mentioned sludge,
waste oil sludge, or waste oil pet-se is very expensive and
besides ieads to warming of the earth. Furthermore, since

the oil waste material still has an oil component, were



the oil waste material still has an oil conponent, were 3 incineration
‘thereof |eads to waste use of the resources. In the present days where the
envi ronnment protection and resources protection are being demanded, urgent
request for clean treatnent has been made with respect to the oil waste
material as well. [Summary of the Invention] The present invention has been
achieved in view of the above-nentioned circunstances and an object thereof
is to provide a nethod of and an appafatus for effectively separating oi
conponent, water conponent and solid matter conponent fromoil waste

mat eri al such as petrol eum sl udge or waste oil w thout burning it and

W thout gengyaid dic38%h EHEF@oﬁ%a%QYthQEﬁtfé s PP'thel rEBoRPHed] arhOW

cost. [Measurenent for Solving the Proble mely, the method of treating

oi | waste ngherprdsentcdagsnehére tthe RhoseOhmenty eptidtyttionc@adact eri zed by
conprising the step of: (a) bringing an oil waste material into contact

wi t h a conbresowrcemprofeettbon 1000 hedngOdémarnded C urgenti seguestnédrby
conpl ete combustion thereof to performthe gasifying treatnent of the oi

wast e mat er cheantitxsatmeatubas been made: wokhorespecturie weeoidowpshent s
therei n; material as well,

{Summary of the Invention]

The present invention has been achieved in view of the
above~-mentioned circumstances and an object thereof is to
provide a method of and an apparatus for effectively
separating oil. component, water component and solid matter
component from oil waste material such as petroleum sludge or
waste oil without burning it and without generating any smoke

and any odor, in a short time and at a low cost.

[{Keasurement for Solving the Problem]

Namely, the method of treating oil waste material
according to the preSent invention is characterized by
comprising the step of:

'
-
-

(a) bringing an oil waste material into contact with a
combustion gas of from 1000 to 2000 ¥ that is obtained by
complete combustion thereof to perform the gasifying
treatment of the oil waste material which includes
gasification of oil and water components therein:

(b) holding the gasification treated oil waste material

at a temperature of from 300 to 500 T to separate it into a



(b) holding the gasification treated oil waste material at a tenperature of
from300 to 500 t to separate it into a 4 gaseous nmass portion and a
solid matter portion; and (c) cooling the gaseous mass to liquefy it to

t hereby recover the oil conponent and water conponent. The oil waste
material which is referred to in the present invention neans the sedi nent
that settles when oil is kept stored jn, for exanple, a tank, a used oil,
etc. It includes, for exanple, c¢rude 0Oil sludge that is a sludge settling
in the bottomof crude oil tank or a other crude oil tanker. It also

I ncl udes the other petrol eum sludges that are sedinents settling to the
bottoms of prisedusumagsspersionm i ch seliidomatiepdpoptigies raneum are |eft
stored as they stand, waste oil sludges that are sedinents which settle as
a result of stordge oftoohéngathe gisemist massi tohlhiqhefy ik b fulvermbyr ati on
or lubrication or the |like of an apparatus, waste oil per se etc. Note that
the waste oiTeqawarudde Rt SPmpoRreRt ANd Mawes: cempeneRrtide oi | sl udges or

trol | ud but .3l Ll i d | t |
Synt heti ¢ veget allt® Gt BASHRiMaPeriAL WichdF eherred FasththSvent i on,
h mb [ | ] I Lyl f_ .Gl I,
the combust | af A, USELokebaREELAE 0 8RN LKRRILEERLE Merdlofl 1"t ©

material is I'cul ar
kept stored in, for example, a tank, a used oil, etc. It

includes, for example, crude oil sludge that is a sludge
settling in the bottom of crude oil tank or a other crude oil
tanker. It also includes the other petroleum sludges that
are sediments settling to the bottoms of petroleum vessels in
which various kinds of petroleum are left stored as they
stand, waste oil sludges that are sediments which settle as

a result of storage of the waste oil after oil has been used
for operation or lubrication or the like of an apparatus,
waste o0il per se etc. Note that the waste o0il includes not
only the above-mentioned crude oil sludges or getroleum
sludges but also oil in a wider sense, namely natural or
synthetic vegetable 0il or animal fat.

Further, in the present invention, the combustion gas
used for performing the gasifying treatment of oi% waste
material is not limited in particular only if it has a .
temperature of from 1000 to 2000T after complete combustion
of it is finished as mentioned above. Since such combustion

gas is of a completely combusted type and therefore almost no
‘oxygen is exist therein, it does not happen that the oil
waste material is combusted. Aséizfg %gggliéicombustion gas

there is a high~temperature/high-pressure combustion gas



tenperature of from 1000 to 2000[err]C after conplete conbustion of it is
*finished as nentioned above. Since such conmbustion gas is of a conpletely
conbusted type and therefore al nbost no oxygen is exist therein, it does not
happen that the oil as an exanple of waste material is conmbusted. As an
exanple this type of conbustion gas there is a

hi gh-t enper at ur e/ hi gh- pressure conbus$i on gas 5 which is generated by
perform ng conpl ete conbustion, within a conbustion chanber in a jet
burner, of a gaseous m xture of, for exanple, conpressed air or

hi gh- pressure oxygen and hi gh-pressure kerosine (or gasoline, heavy oil,

natural gas,wigich )is Generaesdusy i wer iaminaaebpl80s codibilidionl f WSERRh
performance of the gasifying treatment of the oil waste material by being

cont act ed t hercombustiiont kbakhbem i & jext bsirneam 6f oo gagwud aixbukbough t he
tenperature of this conbustion gas is_appropriately selected, together wth
t he pressur fndofpexampler cornPreespdiiaiy ©s hhghkpressirepioxygest endat eri al

to be treated, .it is preferably fropm 1100 to 1500 [err]., or nore
par ti cul ar | yHHITREEESUTEo KeEEBIRe  {OF GasoliBen) ReaRE (@ hnMatuar lt 528y ng
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performance of the gasifying treatment of the oil waste
material by being contacted therewith in the form of a jet
stream from a nozzle, |

Al;hough the temperature of this combustion gas is
appropriately selected, together with the pressure and speed
thereof, according to the kind of oil waste material to be
treated, it is preferably from 1100 to 1500 € , or more
particularly from 1200 to 1300C ,

In the oil waste material treating method of the present
invention, the separation into a gaseous mass portion and a
solid matter portion in the step (b) is preferably performed
by a physical method which comprises at least two stages.

For example, the separation step in the step (b)
comprises two stages, in first one of which relatively large .
solid-matter pieces that are contained in the gasified oil
component and water component, are initially physi?ally
separated therefrom using a gravity settler or classifier,
and in second one of which relatively small solid-matter
pieces separated using, for example, a cyclone which uses a
centrifugal force.

Note that the separation step (b) may of course,

comprise three or more stages to perform finer



- by a physical nethod which conpri-ses at |east two stages. For exanple, the -
*separation step in the step (b) conprises two stages, in first one of which
relatively large solid-matter pieces that are contained in the gasified oi
conponent and water conponent, are initially physically separated therefrom
using a gravity settler or classifier, and in second one of which
relatively srall solid-matter pieces §eparated using, for exanple, a

cycl one which uses a centrifugal force. Note that the separation step (b)
may of course, conprise three or nore stages to performfiner 6
fractionalization of the solid matter or may be perforned using only one

st age, accorfrautitomallieationnef dfhe Iselidl natvert tar mayntbei pedformede oil
waste naterial to be treated. Further, in the oil waste material treating
net hod of tHSHERY ORfcRERIR, adserdindetacthe amounthefsths gelids

r ef er abl erforned .degreasi.ng the tenperature therefor down to at
Peast o s et eanbaBRa B quls wer e RatETIa Ao, Ben tERAESE: op (o)

heavy oravi by o IPESHEES, LnEe 4 haBketmbkbRl s VARG, WBbRalNE Y, 0O F

heavy gravity oil” porti “Thi's” by ( cont rquerying a
medi um gravi {ye Ohtedtit 1A0entiof) HAMihkePhbt PON LiPbher B pR(R) RMTI ON.

The cooling
preferably performed by decreasing the temperature therefor

down to at least two stages.

For example, the liquefaction process in this step (c¢)
can be performed in two stages first by a first condenser for
liquefying a héavy gravity oil portion and this by a second
condenser for liquefying a medium gravity oil portion, light
gravity oil portion, and water portion. The cooling
temperature in each condenser may be also determined
according to the proportion of oil component in the gasified
mass portion.

In this case as well, the liquefaction may be also
performed by performing three or more stages of cooling o
only one stage of cooling. -

The present invention also relates to an apparatus for
treating oil waste material which is characterized by
comprising an oil waste gasification section for éerforming
the gasifying treatment of an oil waste material by -
contacting the o0il waste material with a combustion gas of
from 1000 to 2000 T that is obtained by complete combustion
thereof, a separator section connected to the oil waste
gasification section, for holding the gasification treated

0il waste material at a temperature of from 300 to 500TC and



tenperature in each condenser nmay be al so determ ned according to the
~proportion of oil conponent in the gasified nass portion. In this case as
wel |, the liquefaction may be al so perforned by performng three or nore
stages of cooling o only one stage of cooling. The present invention also
relates to an apparatus for treating oil waste material which is
characterized by conprising an oil wa%te gasification section for
perform ng the gasifying treatnment of an oil waste nmaterial by contacting
the oil waste material with a conbustion gas of from 1000 to 2000 [err]
that is obtained by conplete conbustion thereof, a separator section

connect ed tghddtdyoisepd@atengast fime 0 yasRelEORass FPoAldH Aad Besolid
gasification treated oil waste material at a tenperature of from 300 to
500[ err] ansatter/ poréiehy srp@aa aliquefitingnirecavgringusedtdon fatbi on and a
solid matter portion, and a liquefying recovering section into which the
gaseous naSEh#Rhtﬁhﬂ19ﬁ§epﬁﬁrmaﬁ%éﬁpﬁﬁiﬂntﬂﬁeiQQEQgHPG@'ﬁ%ﬂmihh¢ for cooling

t he gaseous nass portion to %herqg%¥Jiquefy an oil portion gnd a water
‘portion t heFRRAFFGE SECHIOPY IPheFAOFLNA TR IAFEPHE BRFARARISON Y preferred

mode of the Rl eSRNM 1 1gNEEY b o1l NS ER A F8ELE OPol didn'dFRnRln' 825t
for recovery thereof.

Treating the apparatus in a preferred mode of the
present invention, the separation section includes at least
a gravity settler performing separation of solid matter of
relatively large pieces and a cyclone for performing
separation of a solid matter of relatively small pieces. The
gravity settler and the cyclone may be plurally included,
respectively. The separator section may further include
other separator such as a classifier or the like,

In the treating apparatus, the liquefying/recovering
section preferably includes at least tow condensers in which
plurally providing such condensers, fractional distillation
of the oil that is to be recovered becomes possible to
‘perform and the recycling thereof becomes easy to perform.

Other objects, features and advantages will bepome
apparent from the following description taken in conjunction
with the accompanying drawings in which} |

Fig., 1 is a typical view illustrating an oil-waste
material-treating apparatus according to an embodiment of the

present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT



a gravity settler performng separation of solid matter of relatively large
“pieces and a cyclone for performng separation of a solid matter of
relatively small pieces. The gravity settler and the cycl one may be
plurally included, respectively. The separator section may further include
ot her separator such as a classifier or the like. In the treating

apparatus, the |iquefying/recovering gection preferably includes at |east

t ow condensers in which plurally providing such condensers, fractional
distillation of the oil that is to be recovered becones possible to perform
and the recycling thereof becones easy to perform Oher objects, features

and advant ages whlihebgs ogBbAPRRMN L ERE phesét | DL idRs ¢iilnt i on taken in
conjunction with the acconpanying drawings in which: Fig. 1 is a typical
view il | ustrextdingfaerobe - emslainet aiithl refenéney tpchataccompaaydngg to an
enbodi mrent of the present invention. DESCRI PTI ON OF THE PREFERRED

EVBODI MENT drawdnghi theaineempinmdas not Lhmipedstheretoention will

herei nafter be explained with reference to the acconpanying draw_ng, the

invention i s noffifimlt &8 RhEYRAGRL Migw §hP§£ﬁgt§$i WASKE SH&RtAG%an oi
waste treatlnd ARR3 348 8C59 8 N RrddsRERLIL IR e Yrddiner ESeNt
" invention. The treatment of fhe oil waste material that is
carried out with use of the oil waste treating apparatus 1 will
first be explained, and the fractionalized materials of such

oil waste material that have been obtained through actual

operation of this treating apparatus will then be explained.

A. Treatment of oil waste material by the treating apparatus
The oil waste material desired to be treated, for
example, petroleum sludge, waste oil sludge, waste oil, or
the like is introduced into a sludge mixer tank 2 in which
the contents thereof are mixed together. The resulting
sludge mixture is introduced via a passageway 14 such as duct
into a sludge hopper 3. The introduction of the sludge
mixture from the sludge mixer tank 2 into the sludge hopper
3 may alternative be performed by mere dropping. @he oil
waste sludge mixture is fed into a housing 6 of a
gasification section by means of a screw conveyor 4 that is
disposed beneath the sludge hopper 3. At a jet treatment
portion a within the housing 6 the oil waste sludge mixture
is contacted with a high-temperature/high-pressure jet
stream, (approx. 1300 f ; 6 to 7 kg/cm?, 1200 m per second)

that is guided from a top of the housing 6 thereinto and that



invention. The treatnment of the oil waste material that is carried out with
‘use of the oil waste treating apparatus 1 will first be explained, and the

fractionalized materials of such oil waste material that have been obtai ned
t hrough actual operation of this treating apparatus will then be expl ai ned.

A Treatnment of oil waste material by the treating apparatus The oi
waste materi.al desired to be treatedg for exanple, petrol eum sludge, waste
oil sludge, waste oil, or the like is introduced into a sludge m xer tank 2

in which the contents thereof are m xed together. The resulting sludge

m xture is introduced via a passageway 14 such as duct into a sludge hopper
3. The i ntragkhes dromf at hezzleidge anivipueadf 6Hra tfvr Burd@e B, X@hdgt ank 2 into
t he sl udge hopper 3 may alternative be performed by nere dropping. The oi
wast e sl udginstiantangouslycsubjected tougnajfping tremsientcati on secti on by
means of a screw conveyor 4 that is disposed beneath the sludge hopper 3.

At a jet treatmdite 3bPVRoReRtifned highetrBperatpm: thghsipressure detdge
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treatnent. combusted in a combustion chamber inside the jet burner 5 and
which is jetted from the nozzle at the jet burner tip.
Compressed oxygen may be also used in place of the compressed
air while, on the other hand, gasoline, heavy oil, natural
gas, or the like can also be used as the fuel in place of
kerosine. By controlling the reacting conditions in the
combustion chamber, the temperature, pressure and speed of
the jet stream can be changed as desired within a range of,
for example, the temperature from 1000 to 2000T , the
pressure of from 5 to 20 kg/cm* and the speed of the stream
is from 500 to 2000 m/sec, respectively. Under any desired
selected condition, it is necessary to perform complete
combustion of the gaseous mixture, For this reason, almost
no oxygen is exist in the jet stream so that no combustion
takes place on the material desired to be treated in the jet
treatment position a. ‘
Note that what is disclosed in, for example, Japanese
Patent Laid-open No. 55-99527 can be used as the jet burner 5.
However, the invention is not particularly limited thereto
only if the jet burner 5 is one which can produce a combustion
gas that satisfies the above-mentioned requirements.

Next, the oil waste sludge mixture that has been



The above-nentioned hi gh-tenperature/high-pressure jet streamis a jet
“stream of the atom zed gaseous m xture of conpressed air and hi gh-pressure

kerosine which is conpletely conbusted in a conbusti on chanber

i nsi de the

jet burner 5 and which is jetted fromthe nozzle at the jet burner tip.
Conpressed oxygen may be al so used in place of the conpressed air while, on

.the ot her

hand, gasoline, heavy oil, natural gas, or the like can als

used as the fuel in place of kerosin@. By controlling the reacting
conditions in the conmbustion chanber, the tenperature, pressure and s
of the jet stream can be changed as desired wthin a range of, for ex
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produce a
Next, the

an ash receiver 9 via a separated-powder receiving vessel 8.
On the other hand, the gaseous mass is introduced into a
cyclone 10'via a duct 16 that extends from a top of the
gravity settler 7. The duct 16 and the cyclone 10 are each
also kept at a tempefature of from 350 to 400 ¥, In the
'cyclone 10, fine solid matter pieces that have failed to be
removed in the gravity settler 7 and are still contained in
the gasified gaseous mass are separated by the centrifugal
force and received in an ash receiver 12 via a separated-
powder receiving vessel 11, The gravity settler 7 and tlie
cyclone 10 constitute a separator section.

Further, the gasified mass that is still in a gaseous
condition is next carried into a first condenser 13 via a

duct 17 that extends from a top of the cyclone 10. -In this

first condenser 13, the gasified mass is cooled down to, for

example, approx. 200C whereby heavy oil therein is initially
liquefied. The remainder of the gasified mass is carrie@
into a second condenser_lS; via a duct 18, 1In this second
condenser 13', the gasified mass remainder is cooled down to
60T whereby residual oil portion and residual water portion

therein are liquefied. as a result, the remaining exhaust



10 subjected to gasifying treatment is supplied to a gravity treatnment is
"supplied to a gravity settler 7 via duct 15 that is provided on a top of

t he housing 6. The duct 15 and gravity settler 7 are each kept at a
tenperature of from350 to 400t , and solid matter in the oil waste sludge
m xture that has been subjected to gasifying treatnment is received in an
ash receiver 9 via a separated-powder receiving vessel 8. On the other

hand, the gaseous nmass is introduced into a cyclone 10 via a duct 16 that
extends froma top of the gravity settler 7. The duct 16 and the cyclone 10
are each also kept at a tenperature of from350 to 400 [err]. In the

cycl one 10gafsi Whighl is eopeyedioEcastidién hpaee (i) ,edakbolediorpded in the
gravity settler 7 and are still contained in the gasified gaseous nmass are
separ at ed HEo:ele veporifekrd ifsoezbavstied cfxiweth iexhamsisducectdventd?2 via a
separ at ed- powder receiving vessel 11. The gravity settler 7 and the -

cycl one 10 aussddet the aPRambus.or Thecerparatuy izane thas 4ssrempasedss t hat
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condenser , : LL] ' = QQl exanpl e, appr ox.
200t mhereééqﬁggi¢g§7ké%ﬁg?€?ﬁﬁF?%F%ggig?léggwh (3I%§ ?'Tﬁenrenainggr éf t he

gasified mass is carried into a second condenser 13" via a duct 18. In this
second condenser 13', the gasified nmass remai nder is cooled down to

B. Treated results of oil waste material obtained with the

use of oil waste treating apparatus

Treatment of an oil waste material was actually carried
out using the oil waste treating apparatus 1 shown in Fig. 1.
The operating conditions and the results obtained thereunder
are shown below,

A test sludge that is composed of 30 wt% of oil portion,
40 wts of water portion and 30 wts of solid-matter portion
(iron oxide, sands, wood pieces, etc.) is supplied to the
jet treatment portion inside the gasification section at a
supplying speed of 800 kg/hour. The jet stream from the jet
burner is caused by supplying kerosine (the value of the
ratio of ¢ to H; is 5.25:1), and air into the combustion
chamber therein, at the rates of 47.5 kg/hour and 7}7.1
kg/hour, respectively, also by performing automatic fining of
the resulting mixture. The temperature of 1300 T , the
pressure of from 6 to 7 kg/cm? and the speed of the jet
stream is 1200 m/sec., respectively, at the time when it .is
jetted from the nozzle.

The oil portion, water portion, solid-matter portion,

and exhaust as that have been recovered by causing the test



60[ err] whereby residual oil portion and residual water portion therein are
“liquefied. As a result, the remaining exhaust gas which is conposed of
nitrogen gas (N err]), carbon dioxide (CJerr]), vapor, etc. is exhausted
from an exhaust duct 19 into outside the apparatus. The apparatus zone that
is conposed of the first and the s nd condenser constitutes a

| i quefying/recovering section of the apparatus. B. Treated results of oi
waste naterial obtained with the use of oil waste treating apparatus
Treatnment of an oil waste material was actually carried out using the oi
waste treating apparatus 1 shown in Fig. 1. The operating conditions and

t he resul t slo@ge) netii dthdrasuhbeen gasifiednirbadhmvjet teestméntigmortiain, S
conposed of 30 wt % of oil portion, 40 wt% of water portion and 30 w % of
sol i d- mat t 60 passi thrqualothexiseparaterissecion itbeegravity)settiamplied to
the jet treatnment portion inside the gasification section at a supplying

speed of 8@RAkERGoC¥Clonk kapt af, ERAM{ I3 ¥hA90:C dupRd, then cEhrough,y

suppl yi ng kerosine fthe | ue of the ratio pf. Ctq [err] is 5.25:1), and

o PP o0 RBeCTh Rt HIfa RdRS eP Lk cRepflod Cones sdma bohdersg 1 00
717.1 kg/h 1a5€ ta al ] 5yﬂq§g§ bC ok ks t he
resul ti gg %Hé% ﬁée.a&%?]e&%(?r%); ataalraeéﬁ?p%}%%{ﬁ%] , the %?egétjr:'%@%% om®6 to
7 kgl cnfergb gpdct heas@essi dctile@lyeshown in Table 1 in terms of their

quantities each per hour,

Table 1

Recovered Components Recovered Qualities (kg/hour)
0il content '’ 240
Water content *' 381,2
Solid-matter content *’ 240
Bxhaust gas éontent $

Na 550,7

CO: 145.7

H.0 6.9

Notes:

1) The quantity of the oil portion is a total of the heavy-
gravity oil content recovered from the primarf-condenser
and the remaining oil content (medium~gravity oil and

light~-gravity oil) recovered from the secondary condenser.

2) The quantity of the water portion is mainly a quantity
thereof that has been discharged from the secondary

condenser.



* streamis 1200 nisec., respectively, at the tine when it is jetted fromthe
nozZl e. The oil portion, water portion, solid-matter portion, and exhaust
as that have been recovered by causing the test 12 sl udge, which has
been gasified in the jet treatnment portion, to pass through the separator
section (the gravity settler and the cyclone kept at from 350 to 400 [err])
and then through the liquefying/recovering section (the primary condenser
cool ed down to 200[err] and the secbhdary condenser cool ed down to 60 t )
are collectively shown in Table 1 in terns of their quantities each per

hour. Table 1 Recovered Conponents Recovered Qualities (kg/hour)
Q1 content [err] 240 Water content [err]
381.2 Solid-matter content [err] 240 Exhaust gas
content [erd]) [ eThé quantity of the solid matter portion is »Stbta)err]
145.7 [err] 6.9 Notes: 1) The

quantity of the enanpibyich the godddapatier matexial- thatvhag Reen cont ent

recovered fron1tggcg£$g3ﬁ%1%329%g e%eceivers respectively installed

beneath the gravity settler and the cyclone.

4) The quantity of the exhaust gas is a quantity thereof

that is exhausted from the secondary condenser.

It is understood from Table 1 that the oil portion and
solid matter portion that were contained in the test sludge
each have been recovered in total quantity whereupon highly
efficient treatment of the oil waste material.sludge have
been performed. Further, as regards the oil portion, the
heavy-gravity oil and the other medium-gravity and light-
gravity oils are sorted from each other through the
performance of one recovering operation. Therefore, the
recycling-thereof can be readily performed and finer sorting
or fractionalization theredf is also possible to perform.
Note that the reason why the quantity of the recovgred water
portion is increased as compared with that of the water
portion in the test sludge is that the vapor generated by
combustion of the kerosine is condensed liquefied.

As has been explained above in detail, the method of
treating oil waste material and the apparatus therefor in
accordance with the present invention has enabled the

treatment of oil waste material such as petroleum sludge,



and the remaining oil content (nmediumgravity oil and light-gravity oil)
-recovered fromthe secondary condenser. 2) The. quantity of the water
portion is mainly a quantity thereof that has been discharged fromthe
secondary condenser. 13 3) The quantity of the solid nmatter portion is a
total quantity of the solid mat t erl4vat eri al that has been received in the
ash receivers respectively installed beneath the gravity settler and the
cyclone. 4) The quantity of the exhaust gas is a quantity thereof that is
exhausted fromthe secondary condenser. It is understood from Table 1 that
the oil portion and solid matter portion that were contained in the test
sl udge eacwasie cobleanludgsoywastiei oil e sguanri thewhdkeupbthdughl vy
efficient treatnment of the oil waste material sludge have been perforned.
Further, abufRinpg dkt (9t owhigh, oidWashee materiad, gonventienahly thad ot her

nediun}gravit%%and |,i rayity oils are rom each ot her through

ht, - d
the perforRBNEROLTE - & RPe APRENTTRY WQﬁ1.%;h§r§¥BP§? fH8Y 8Eycling
‘h f . f ; . 4 . Clin
her cof | oHePELY CBME Jod e QdRls 2 knd Y a30adl®i0h GREBLEA"HLAKRYI O,

3; tg ?e r ecgygf 8fleN@! £Fa diOcnaQl zh 81 bR CAR Y AeryOBRaLRE ¥Wilhpbheiowf the

water portion, solid matter portion, etc. that are contained
in the oil waste méterial.

Further, by carrying out the solid-matter portion
separation process in plurality of stages, it is possible to
perférm finer fractionalization and recovery of the solid
matter portion. Also, by carrying out the
liquefying/recovering process in a plurality of stages, it is
possible to finer fractionalization and recovery of the oil
portion such as heavy-gravity oil, medium-gravity oil, light-
gravity oil, and the like and the water portion.

As mentioned above, the present invention enables
recycling of the oil waste material which as hitherto been
left out of recycling, and enables finer fractionalization
thereof to made the recycling easy to perform.

Furthermore, the above-mentioned apparatus of the
present invention enables treatment in a short time‘without
generating any smoke nor odor during the treatment of the oil
waste material and having any adverse effect upon the working
environment or areal environment, and yet the apparatus can

be operated at low cost.



portion in the test sludge is that the vapor generated by conbustion of the
~kerosine is condensed |iquefied. As has been expl ai ned above in detail, the
met hod of treating oil waste material and the apparatus there '

accordance with the present invention has enabl ed the of oil
wast e material such as petrol eum sl ysige, 14 waste of”"lmm mmmoil
per se, or the like without burning it out, which oil was ¥
conventional |y had no choice but to be incinerated or to be thrown awdy or
merely left a€liAIM%ands, and has in addition enabled highly efficient
fractionalization and recovery of the oil portion, water portion, solid
matter portion, etc. that are contained in the oil waste material. Further,

ot ages, 111 posst oreMEER dfSredthie b yaaE kLAl BB e Bepedt
the solid matter porigon. Albyhgihy ahdil Wdite eﬁﬂein;té%ﬁ%tjtqﬂftﬁ%overi ng
process in a plurality of stages, it Is possible to finer fractionalization

and recovery qorhbestion gasat 100010c2060°Chehvay hag beent sorapletelyecomibugted;i t y
oil, light- gravi t’¥ oil, and the like and the water portion. As mentioned
above, the prdocparfomygasifyingdreatmest of the oilnyaste material whight inchides i al
whi ch as hit hert(%. been . .
gasitication of oil and water components therein;
(b) holding the oil waste material containing the gasified
oil and water components at a temperature of from 300 to 500°C to
separate it into a gaseous mass portion and a solid matter portion; and
() cooling the gaseous mass portion to liquefy the oil and

water components for the recovery thereof.

2. A method according to claim 1, wherein the separation into the
gaseous mass portion and the solid matter portion in the step (b) is

carried out by a physical method which comprises at least two stages.

3. A method according to claim 1 or 2, wherein the liquefaction in
the step () is carried out by decreasing the temperature in at least two

stages.

4, An apparatus for treating oil waste material comprising an oil
waste gasification section for performing gasifying treatment of an oil
waste material, which includes gasification of the oil and water
components therein by contacting the oil waste material with a
combustion gas at 1000 to 2000°C that has been completely combusted,
a separator section connected to the oil waste gasification section, for
holding the gasification treated oil waste material at a temperature of

from 300 to 500°C and thereby separating it into a gaseous mass portion



| eft out of recycling, and enables finer fracti to made

~the' recycling easy to perform Furthernore, the - | par at us
of the present invention enables treatnment in a s mﬁ”m uﬁﬂﬁ
generating any snoke nor odor during the treatnentsOlc s e

mat eri al and having any adverse effect upon the working environment or
areal environnment, and yet the appdfatus can be operated at | ow cost.

CLAI M5 1. A nmethod of treating oil waste material conprising the steps
of : (a) br andi ansolidh matterpartionyaner a fiquefitingfrecovaringsédiion imtobust i on
gas at 1000 to ZogOLerr]C t hat has heen conpletely conbusted, to perform
gasi fyi ng t r ed¢(higRthgrBasaaUE Masspartionds dntraduced fem the separaierssaction,i on

f oil d . ts th in; hol di.ng.th il t terial
cont ai ni ng 1 nESLGSHTREE easedlE skt porion thethb ailickee Aep OBt 11 om
300 500 b arl S@Pﬂ‘ﬁ PESE [ d l'id
mattfa? por'E?gﬁbga%gla?gfﬁbﬂg(@qoﬁelrgg{ ﬁ]rgreggge usemasé Bgmgﬂ ?(r)] I?ngfly t he

oil and water conponents for the recovery thereof. 2. A et hod
according to claim1, wherein the separation into the gaseous nass portion
and the solid>5matt er Asbapparatuhaccardsgto claimi 4, wher¢iactheusepayatar physi cal
met hod whi ch conpri ses‘ﬂﬁésl east two sfages A nethod according to

3. ]
claim1 or 2,8 BiIRC it deast Acgrayity isettierdos pepformyng sepaRtioBLhut by

decreasi ng the,ARGHaF df Felafively lafg hidcd8 and a cyclone for performing

separation of solid matter of relatively small pieces of solid matter.

6. An apparatus according to claim 4 or 5, wherein the
liquefying/recovering section includes at least two condensers in which

the cooling temperature is stepwise decreased.

7. A method as claimed in claim 1, substantially as hereinbefore

described with reference to the accompanying drawing.

8. An apparatus as claimed in claim 4, substantially as

hereinbefore described with reference to the accompanying drawing.

9. An oil component which is a product of the process as claimed

inclaim1,2,3o0r7. .

10. A water component which is a product of the process as

claimed in claim 1, 2, 3 or 7.

11. Solid matter which is a product of the process as claimed in

claim 1, 2,3 or 7.



stages. 4. An apparatus for treating oil waste material conprising an
“0il waste gasification section for perform ng gasifying treatnent of an oi
waste nmaterial, which includes gasification of the oil and water conponents
t herei n by contactlng the oil waste material with a conmbustion gas at 1000
to 2000[err] C that has been conpl etely combusted, a separator section
connect ed 10 yiieribh ARP APPARKTUSFORITREATING. ofowAgtEl ng the

gasi fication treated ort waste meterta—at a tenperature of from 300 to
500[err] C and thereby separating it Aﬁ%fkfbgaseous mass portion 16 and a
solid matter portion, and a |liquefying/Tecovering section into which the
gaseous nmass portion is introduced fromthe separator section, for cooling
t he gaseous nmass portion thereby to liquefy an oil portion and a water
portion therein for recovery thereof. 5. An apparatus according to
claim4, wherein the separator section includes at least a gravity settler
for perform ng sepapaldianwaktsohite ML Ecll ek hpld Y Petrbakas 91@1{@ and a
cyclone for performng separation of solid matter of relatively smal

pi eces of sol igagtd todrl, 6r the AikepErcontactedoriilng icombhatiod qus t'nf
wherein the |iquefying/recovering section includes at |east two condensers
in which the chodm i ®0hee2800r & | that dsniobbained s capmpiete combustionl as
clainmed in claim1, substantially as herei nbefore described with reference

to the acconpabierspfirang thatgis” supplied, fxom: asiet kurnered.i kherehyn 4,

substantial l'y asrformlng gasifying treatment thereof (jet treating

portion a). The gasification treated oil waste material is
~ held at a temperature of from 300 to 500¥ to be physically
separated into a gaseous mass portion and a solid matter
portion (gravity settler 7, cyclone 10). This gaseous mass
.portion is cooled down to liquefy an oil portion and a water
portion therein for recovery thereof (condensers 13, 13').
Thus, the oil component, water component and solid matter
component are separated with high efficiency from the oil
waste material without combusting it and without causing

generation of any smoke or odor and in a short time and at a

low cost., (Fig 1)

Fig. 1 to accompany abstract when published



her ei nbefore described with reference to the acconpanyi ng draw ng. 9.

*An 6il conponent which is a product of the process as clainmed in claiml1,
2, 3 or 7. 10. A wat er conponent which is a product of the process as
claimed in claim1, 2, 3 or 7. 11. Solid matter which is a product of
the process as clained in claiml, 2, 3 or 7.
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