OPP- ZZ- 2009- 0008- US APPARATUS FOR REFI NI NG
OPPORTUNI TY CRUDE AND REFI NI NG METHOD THERECE
OPP- ZZ- 2009- 0008- US [0001] This applicaPF&n2éralie-0008-Us
the benefit of Korean Patent Application:
No. 10- 2009- 0022541, filed on March 17, 2009, which is
hereby incorporated by reference as if fully set
forth herein. BACKGROUND OF THE I NVENTION Field of
the I nvention [0002] The present invention relates to
a crude oil refining apparatus and nethod and, nore
particularly, to an apparatus for refining
opportunity crude and a nethod for refining the sane
in order to prevent corrosion of the apparatus during
refining and to manufacture |low price alternative
materials to heavy fuel oil. Discussion of the Rel ated
Art [0003] Opportunity crude neans oil with a
constitutional conposition and physical properties
clearly different from general crude oil and the
opportunity crude is generally mned and produced in
a small anmpunt. According to production area,
~opportunity crude nay be referred to by different
nanmes. For instance, opportunity crude produced in
Sudan is called Dar Blend while opportunity crude
produced in Chad is called Doba Bl end, although
characteristics of Dar
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Bl end crude oil are substantially simlar to those of
Doba Blend crude oil. 2 OPP-ZZ-2009-0008-US [0004]
As di scl osed above, in order to satisfy gPprggﬁZBQpﬁpOOS—Us
of nore than 70C for bunker fuel C-oil produced
through refining fromthe foregoing opportunity

[000Wdle, Thisch dmsplai casitandar€ld s defhsi NgehbLi BUNKEr Korean
fuel CGoil, it may be necessary to renove | ow boiling

PateR@l NApSONBABEBAS 106 E5ES 066 -B0280RLENTF ALAPN ody t a2t 17,
in the opportunity crude. [0005] For renoval of such 3

to.4%].0 oi Li pQi.nt.__conpo ts contained in th
2009, 0t b ARy P Ao R 0, OB Fee® ' £ully
ene ahl have conducted refining processes using
set %SFFBS @éeﬁﬁterials under ordinary pressure
condi ti ons, causing severe corrosion of a refining
apparatus. [0006] The corrosive materials may contain
hi gh concentrations of salts such as cal ci um
chl ori de, nMagEATRGROUND @F CIHE aiNvENYIoN are
deconposed at high tenperature to generate

FielQY8EOEhEOfheedti8n Causi ng severe corrosion of a
. Moreover, an acid fraction (such

ht heni ¢ _acid _fractiaon, cantent thereof often
0@zt TR sy TN &S by ) fmy TadSe oiL
.corrosion of a reboiler provided in a distillation
refigMgnAPPREEGHE 131 Behbedt 88Xt HEOER | BaFFaeblarlys to an
increased, the <crude oil may have a very high
appaystedsifior ThREéipppor tappeytunity crude and a method for
refining the same in order to prevent corrosion of the

apparatus during refining and to manufacture low price

alternative materials to heavy fuel oil.

Discussion of the Related Art

[0003] Opportunity crude means o0il with a constituticnal
composition and physical properties clearly different from
general crude oil and the opportunity crude is generally
mined and produced 1in a small amount. According to
production area, opportunity crude may be referred to by
.different names. For instance, opportunity crude produced in
Sudan is called Dar Blend while opportunity crude produced in
Chad is called Doba Blend, although characteristics of Dar
Blend crude oil are substantially similar to those of Doba

Blend crude oil.



crude is in a solid state at roomtenperature since it
has a very high TAN val ue, as conpared to genera
crude oils. 3 OPP-ZZ-2009-0008-US [0008PFFrgz-2009-0008-US
opportunity crude has less than 0.1% sul fur content.
Therefore, corrosion problens caused by sul fur

[0004l entasr diBellosedsi goviecanhn forder| gefbaeisfy a flash
[0009] Crude oil used by the oil refiners is prepared

p01nﬁyofaﬂgkggtﬁa§WQbk3aEBHn%uﬂLeQDE Lyupi ¥1 %E PEgd through

general crude oil and the anDun of 't

egl nd apaC|t desal ce
reflfﬁﬂﬁal P TR B ok 8P g R g itk R0 AT b s a
sal.ter mapufactured by NATCO Group). The crude
StanaF‘F agangd?:FlénH%gal’f]ilﬁg Rkl ifWeheSred o 360 pey De
380C in a furnace, fed into a distillation colum at

necegpéirraiky gﬁ@@y@réqw)qﬂikﬁngaHﬁﬁﬂﬂtﬁpmgpmmmtmepresent at a
ker osene, diesel, etc., followed by processi ng under

conceacpamiohn3f ubt Ber ipr ebes 9eposeuds tio craeever di esel
residue while generating high boiling point

[06@5?” %'osr FQRLOL1A sentanty ofy sakt sy 970 g)e i1 €point

crude 0| passi ng the esaltlng eV|ce en

comGEIRCEL' ELEbEEL VIl ol (BB BB mose o3

technolo ies {n recent years, criterion for salt o

refiRBRY ent COFPARL B | e@e%ﬁr%é&'deslaweng @enfegted refining
| owered to about 0.15 PTB in order to prevent

Processess iveringf @preéﬁnVﬁgmanﬁnﬂ&mmsunﬁe:hqndnnany pressure
m nim zes frequency of plant repair

conditions, causing severe corrosion of a refining apparatus.

[00061 The corrosive materials may contain high
concentrations of salts such as calcium chloride, magnesium
chloride, etc. which are decomposed at high temperature to
geherate hydrochloric acid, causing severe corrosion of a
refining apparatus. Moreover, an acid fraction (such as a
naphthenic acid fraction, content thereof often being
indicated by TAN (total acid number)) may cause corfosion of
a reboiler provided in a distillation column.

[0007] If a content of the acid fraction is increased, the
crude oil may have a very high viscosity. The opportunity
crude is in a solid state at room temperature since it has a

very high TAN value, as compared to general crude oils.



and/ or mai nt enance, thereby inproving productivity
[0011] Meanwhile, a tenperature for deconpositiagn
magnesi um chl ori de i s about 200C and hydgggeﬁ cﬁp89|8908 -Us

gas is generated during deconposition. For desalting
operation, 4 OPP-ZZ-2009-0008-US sone additives such

[0088¢hentital sppnd tamiltsi f yrogeaderd s1kee phHhgom e sulfur
are required. In a refinery process, a variety of

cont@fkl 0Si Ofh&ABFSLE OF ScSHEds ASn PRASIINIANIL Gl LBt %& agf1fur
used to prevent corrosion of a reboiler caused

d f f
cont B CPra, 05 PeP 0B REUARE: il ClOe s ng

rtuni crude, the opportunlty crude has a high
10B8BY" . Uéfixﬁ eht PAEFed¥ed N1l Kgéineren e BRRIFRE by

a VISCOSIt of about 170cP (at 60C) which is beyond a
addlégﬂa%ﬂwﬁiﬂiémggntyQﬁ G un BOC) cfofle desajenempl crude
operation. As a result, the opportunity crude nmay not
cil bedappld ethdunta ciBsahéi bgPPErecassy [QUHH @ichesponds to a
desal ting process also entails additional problens in

capattPs of operatdogn andyi nakahbat i QUSRStS, an. electrical
Accordingly, research and investigations~into inproved

desa%?ﬁatga;w@@d' ot L BP0 20,308 0kea by

vel ophent
g g In addltlon based on such research and
NATCO [(EelPat | GRS THA® P BRPPIDS foquidesmitiiodevice is

technol ogi es to produce inproved bunker fuel C oi
heatg@neraBkP used&Tf uel .a | fucnasederfatli dmto a distillation

column at ordinary pressure to produce naphtha, gasoline,
kerosene, diesel, etc., followed by processing under vacuum
-.in further processes s0 as to recover diesel residue while
generating high boiling point materials.

[0010] A content of salts contained in the crude oil
passing the desalting device has been controlled to less than
1.5 parts per thousand barrels (PTB). However, with advanced
desalting technologies in recent years, criterion for salt
content at an outlet of the desalting device is lowered to
about 0.15 PTB in order to prevent corrosion of a refining
. apparatus which in turn minimizes frequency of plant repair
and/or maintenance, thereby improving productivity.

[0011] Meanwhile, a temperature for decomposition of
magnesium chloride is about 200TC and hydrogen chloride gasg is .

generated during decomposition. For desalting operation,



of problens in storage and/or delivery of fuel, an
additional viscosity enhancer nay be added to t
fuel in order to supply a |oM/viscosityOPEéFZFBB§Pr9°08"US
demanded by sone users even when the fuel has desired
flash points. 5 OPP-ZZ-2009-0008-US [0014] FIG 1

somes heaiibl tal wehesathc asonfhgui@dlonanl @amamieitimenadgents for
crude oil refinery process to explain a process of

pH oG repRUGITdY. crudes OISRl -Psp8080W8si NaFLGridey of

a conventional crude oil refinery apparatus includes
r.ud [l g nk 1 esal ter. .20, furnace
corr g R B e P i E46 ey SEE usea

vacuum di still ation colum 50. [0016] The cr.ude oil .
Lo PLEYPRTe CPERRSION R GdESPOLIEE GAMS SRR &GS Heastida -
oil may include various dissolved solids, such as
[003R1s, A orp olidest mandfacetire PEFOEZ Alecdesaiverf@el to
receives the stored crude oil from the crude oi

the sthumligert afiadld | c-ebider toingnOV@pPoSAlditf r achi@, the
contained in the crude oil, which is preheated to 170

oppogﬁg%?9§-c%ﬁaé Hdte degalheta10 MBK@R0 df! Yeréased Tan,

anmount of opportunity crude, other additives
su as _chemcals and/or enulsifiers for control, 0
ehus UL SPSRLE2R8, borERcPRhFY: (i sabueh Bo0cE (8t 60T)
hosphoric acid ester for preventing corrosion of the

Whicgp&é;r BUEORAUSe PO TR f VAEEPSALY] COASPCRhel dtur pdke for

30 heats a mxture of crude oil and
desalting operation. As a result, the opportunity crude may

not be applied to a desalting process.

[0013] Such desalting process also entails additional
problems in terms of operating and installation costs.
Accordingly, research and 1investigations inte improved
operating conditions £for preventing corrosion and/or into
development of alternative processes are required. In
addition, based on such research and investigations, there is
still a reguirement for technologies to produce improved
bunker fuel C-0il generally used as fuel. In consideration
of problems in storage and/or delivery of fuel,.an additional
viscosity enhancer may be added to the fuel in order to
supply a low viscosity fuel locally demanded by some users

even when the fuel has desired flash points.



opportunity crude passed through the desalter 20 to a

tenperature of 360 to 3800 required for atnospheric

digFiIIation thereof. Here, the tenperatQP@§ZEﬁ§083“0008'U5

varied depending on distillation of crude oil or

types of resulting products. 6 OPP-ZZ-2009-0008-US
[0Dp@@]9] Hiw. at hosphewsCc di StddHeatd e cobafidbraiSiod of a

apparatus for separation of the crude oil into LPG

conveaRhbhas cﬁﬁkﬂ§Qﬂ§l_9é§§ﬁérybpg5%%s%u%o(%iﬁiai@ng PPocess
forth, based on boiling point differences.

ast [ tut] 0 ts in the crude oil may be
of rggggég%ééb%%qu%ggﬁb?gﬁ%ﬁ?hat these conponents have
i nherent evaporation characteristics at different

[OBLRdsurss Yenpét afhCes. 1Bri &f | fOVRBtigngdi | Fauden oil
columm 40 nmay separate m xed distillates into
refipespeUnArNEs baséddes ianteruwde tdipesatrrgs amgk 10, a
pressures of the colum, which are classified al ong

desahekegh 00f af Heirmeelain, Simcerndepidsic| dastonlgeisincolumn
is operated at ordinary pressure close to atnospheric

40 aﬁ&eas%@uu}nt dhéltgﬁﬁg,eiogggg?qnﬁn 5pat nospheri c

istillation colum."™ | The "at nospheri c

d
pstillation colum-.4Q usually has bout .30, to 40 .
m&r‘é s trlﬁleer T ERd Ot e SSF S e%?‘ﬁla}f nlphéné:&lu%rﬁ'f’ Fai$eoil,
separated by contacting a |liquid conponent, which_ was_
whergiiiqdiice £ aNCappdiet r I HAdE f VEFe @ Ugovviilved t podids,

vapor conponent which was evaporated on a | ower tray
suchgpg fodled iron oxides, sands, etc.

[0017] The desalter 20 receives the stored crude oil from
the crude oil storage tank 10 in order to remove a salt
fraction contained in the crude oil, which is preheated to
170 to 260TC. Here, the desalter 10 may also include a small
amount of opportunity crude, other additives such as
chemicals and/or emulsifiers for pH control, and/or various
corrosion inhibitors such as phosphoric acid ester for
preventing corrosion of the apparatus caused by acid fraction.

[0018] The furnace 30 heats a mixture of crude oil and
opportunity crude passed through the desalter 20 to a
temperature of 360 to 380T regquired for atmospheric
distillation thereof. Here, the temperatures may be varied
.depending on distillation of crude oil or types of resulting

products.



upward. [0021] The atnospheric distillation colum 40

may al so renove about 3 to 4% 1 ow boiling_point

frgction contained in the opportunity Cp%gézzr§8§§T0008—US

The vacuumdistillation colum 50 is operated under

vacuum to recover the remaining diesel residue in the
[00P] 7 ORP- ZZrR0O9RED08- USissepanatied t vqaugh they is an

at nospheric distillation columm 40 while producing

appaltb@lsPFdrd ROt M | of [ PR3 i1t NE QT €881 Naphtha,

structural oil refinery apparatus, the opportunity

rude i s ed neral -oil i.n a _spgall t
kerofgde, | AIC SR ot il aioge FE R, jpased on
..passing through the desalter 2Q is fed_into the .
bOllgflﬁom%e’m DEERTIICRT on COPGI HELoPEla JURRRRANTD 5B the
as to prepare naphtha, gasoline, diesel, kerosene and
crudgo Padt hmaywhidee \semanatepkr am ngt erimcipbe that these
distillation colum 50 may produce high boiling point

compoatacial havur i hghsteht vaevdforapebal i dhadkimkeri dads  at
Coil wdely enployed as fuel may al so be generated.

di fEEPORE] HyweMer,rLi | r@:ﬁ&nerxe}ng%h}%gp%%gszl 8?55“’%‘8’351 the

the opportunity crude are sti (
asselDEBEE USSR OBy LIS 393 40 snco

fuel G oil, the opportunity crude having a high salt
respephiBit o4s§ Pased on internal temperatures and pressures
of the column, which are classified along height of the
column. Since the distillation column is operated at
ordinary pressure close to atmospheric pressure, it is often
called an “atmospheric distillation column.”

[0020] The atmogpheric distiliation column 40 usually has
about 30 to 40 trays therein and the o0il stream in the column
may be separated by contacting a liquid component, which was
condensed on an upper tray and flowed downward, with a vapor
component which was evaporated on a lower tray and flowed
upward.
| [0021] The atmospheric distillation column 40 may also
remove about 3 to 4% low boiling point fraction contained in
the opportunity crude.

[0022] The vacuum distillation column 50 is operated under

vacuum to recover the remaining diesel residue in the oil -



i ncreased TAN as descri bed above nmay not be applied to

a desalting process. The desalting process encqunters
addi ti onal probl ens such as operation anf8F§r2%2-2003-0008-US

installation at great costs. [0026] The present

invention is directed to solve the problens described
sepaalaed | nhiregahd theconvankipbealic t asbnrohogiesnandcddmmn 40

obj ect of the present invention is to provide an

whil@P tidS nfoh 1 68f N9 nQPRY NI crude, capable 8
OPP- ZZ- 2009- 0008- US of "détecting appropriate
i nfluence corrosio

at i conditipns not to. of _.
[Opggﬁapﬁy atﬁzran Cap &%?Qﬁﬁﬁﬁﬁiﬁfﬁﬂft%ﬁﬁ}op%b?tuﬁ??ﬁnery
crude wi t hout a desalting device under vacuum .
APPAFHEMSY | 76 Cc ORPCLTHRE Wo Gdifents et oh generel oil in a
apparatus -so as to produce bunker fuel C-oil, thereby
smalpr gawsintg $aw £hsing f aelcepand toomt T | boei dgstd teast20.  The
reduction. [0027] Another object of the present

oil | Pe@RtingN ithrhduglproyhsle aepadeess bor rgfi W into the
opportunity crude using the refinery apparatus

atmoSBaek-i Bed 3RV e 4 SUMVRRY THE LNYENTIENAEQQ28]0 TO5 a5 to

achi eve these objects and ot her advantages and 1n

ccordance with the .purpose of _the invention here i_s
prend A G p SRR or O GREAT N BHPOFE N F3A cFFdefortR,

..including: an opportunity crude stonage tank; a vacuum
whilgj yECHUEY iReEdiineh e réeenve ER6tdddasdoppssriam t§0 may

crude
produce high boiling point materials. During such wvacuum

operation, bunker fuel C-o0il widely employed as fuel may also
be generated.

[0024] However, oil refinery technologies only using the
opportunity crude are still not developed.

[0025] In particular, when the opportunity c¢rude is used
to directly prepare an alternative fuel to the bunker fuel C-
oil, the opportunity crude having a high salt content and
increased TAN as described above may not be applied to a
‘desalting process. The desalting process encounters
_'additional problems such as operation and/or installation at
.great costs.

[0026] The present invention is directed to solve the
"problems described above in regard to conventional
‘technologies and an object of the present invention ig to

provide an apparatus for refining opportunity crude, capable



fromthe storage tank, then, to renove a | ow boiling
point fraction under vacuum whil e produci ng bunker
fuel Coil as kerosene having a flash pBPﬁfzgfzﬁggéOOOS‘Us
than 70 C, and a storage part to receive and store
the bunker fuel Coil produced from the vacuum

of distédthtdon appnoprit@029bpEhatpngsentondvendhen al&0 to
provi des a process for refining opportunity crude,

inf1LBakedicRGrd=a¢Ri N9 hhe pPRPRELENILY A, fd OJF arefining
storage tank and renoving a |l ow boiling polnt

0
f [ -under_vacuum whil e produci.ng bunker 9
the pRBELLAIES BrnRtiR B e & BiPEH iy S Fantndren, vacuum
of . more than 70 C, chillin the | ow boiling point
OPETrALIRg; GRTEG EAHPBEUES RN BoiI9HPThtOT chiRepgratus so
oil; storing the bunker fuel C-oil having the flash
as teoimpodicembenkaan f1@l1C,C-amdl m khagebiie thurkerifeuelow cost
C-oil having the flash point of nore than 70C with a
fuelpodhdpebatrikahang Ag ebktseedscteoproduce a | ow
viscosity bunker fuel G oil. [0030] It is to be

[0&89fr steed Hhat Jhoth.t he ff opggoi pgeﬁgg&er fhvention is to
d detail e

escription and the foll ow ng description
are exenplary f clearly.understandi ng objects, .
proviad, B clPaltts odivar St At Hie ORI T reskRioe using the
.invention and are intended to provide further
refigQpY .REPRBACHE ERECThbEAt #BAVEs cl ai med. BRI EF

DESCRI PTI ON OF THE DRAW NGS [ 0031] The acconpanyi ng
draw ngs, which are included to

SUMMARY OF THE INVENTION

[0028] To achieve these objects and other advantages and
_in accordance with the purpose of the invention, there is
provided an apparatus for refining opportunity crude,
in_cluding: an opportunity crude storage tank; a vacuum
distillation column to receive the stored opportunity crude
from the storage tank, then, to remove a low boiling point
fraction under vacuum while producing bunker fuel C-o0il as
kerosene having a flash point of more than 70C; and a storage
part to receive and store the bunker fuel C-o0il produced from
the vacuum distillation column.

[0029] The present invention alsc provides a process for
refining opportunity crude, including: receiving the
bpportunity crude from a storage tank and removing a low

'_ boiling point fraction under vacuum while producing bunker



provide a further understanding of the invention and
are incorporated in and constitute a part _of thi
application, illustrate enbodi nent(s) oPP?ﬁgZ_BO%9'OOOB'US
invention and together with the description serve to
explain the principle of the invention. In the
fueldr@w ilgshay 0032k H1GsH psiat selfemmids €oahi gur@ti enilling
view illustrating a process of refining opportunity
the QUokd®din idg %m\fmﬂtﬂﬁ@ﬂi&a led éﬁ:‘r&i’ldfe apPRER ¥8i 118y point
OPP- ZZ- 2009- 0008- US [0033] FI 2 is a schematic
lagur:at,i I [ ' P t for
condB BB BTt (e WA e TERRLE v B e 1oen
. invention; [0Q034] FI.GS. 3 and, 4 are graphs show ng .
POingorQloshehet ddtad by 0 TaNangh i v6ng] tg‘-lea bgnkery fyghy C-oil
chart illustrating a process for refining opportunity
havigguddreactbash nypotiott hef pmesenttliany ehd Conwi t DEBAIRELRr point
DESCRI PTI ON OF THE | NVENTI ON [ 0036] Herei nafter, other
enhapuoipgses]l chawmactter istddiscard 1@ heisbenefy Chbahker fuel C-
features of the present invention will becone
oil.apparent fromthe followi ng detailed description with
reference to exenpl ary enbodi nents, taken in

j uncti on_w t he nyi ng_ draw ngs. %posg% :
[DE$§§ 2%$% gssaﬁgngF?cu%§%?gg§9§ti%%aéi§%ﬂ%?lF Str Fﬁ%Olng
an_apparatus for refining oppartunity crude
general pcfescrlptlon and thg J‘:popllowuingydetailed description
are exemplary for clearly understanding objects, features and

other advantages of the present invention and are intended to

provide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporatec'_l in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with
the description serve to explain the principle of the
invention. In the drawings:

[0032] FIG. 1 is a gchematic configuration view
illustrating a process of refining opportunity crude in a

conventional oil refinery apparatus;

10



according to the present invention. [0038] As shown in

FIG 2, the refinery apparatus of the present

i nvention conprises an opportunity crude®Est4ge008nR008-US

110, a heat exchanger 120, a vacuumdistillation

colum 130, a reboiler 140, a chiller 150 and a
[osBBGageIart 260. ig0039] Thehepp@hituNi LtynElidee astiohage view

tank 110 stores the opportunity crude wherein the

111uCRRPAL HBI t ¥nCl BEe - FRY yishCledde r%%&hgﬂgzcggﬁgQ%%hit rude
required to be renoved in order to safisfy a stan arg

I int. _for bunker. fuel .C-oil of nore than 70C
acco&féﬁgpg%z-t 508 6668 USVFBE & 4npl e, 3 to 4% of
conponents with | ow boiling points of [ess than 70C
WQégﬁ a& 165t ade 215k dHeE TAPBHSTRAEIY ARYKYFpeRt GRsts by
di net hyl but ane, di net hyl pentane, normal hexane, etc.
TAN;[ 8040] The opportunity crude may incl ude
representative salts (for exanple, calciumchloride,
[00BBPESFUQL.CHH ofd da, fieke. Jhdecompoagdratiaghifhvrocess for
tenperature to generate hydrochloric acid, causing
- refiA®M r%pﬁ%&%ﬁﬁﬂ%% U AR tJh@hgpggéégﬂttXnvention.
crude may al so have | arge aC|d' raction often
i ndi cated by TAN) such as napht henic acids, possibly
causing corrosion of the reboiler in the distillation
col um. crude
i s about =% . R IR ’ pe pl aced
in the storage tank 110 at about 50 C, at which
[0@2GDher Aeueenahteoppoothart yperpndses, characteristics and

other beneficial features of the present invention will
become apparent from the following detailed description with
reference to exemplary embodiments, taken in conjunction with
the accompanying drawings.

[0037] FrIG. 2 is a achematic configuration view
illustrating an apparatus for refining opportunity crude
according to the present invention.

[0038] As shown in FIG. 2, the refinery apparatus of the
present invention comprises an opportunity crude storage tank
110, a heat exchanger 120, a vacuum distillation column 130,
é reboiler 140, a chiller 150 and a storage part 160.

[0039] The opportunity crude storage tank 110 stores the
Qpportunity crude wherein the opportunity crude may include
_various components required to be removed in order to satisfy

a standard flash point for bunker fuel C-o0il of more than 70T,

11



has a viscosity of about 250cP. [0042] The viscosity
of the opportunity crude is |lower than that of th
bunker fuel Coil at a tenperature aboveCFfReZ p8999 ~0008-US
poi nt. However, owing to a content of acid fraction,
t he opportunity crude may becone a hard solid, Iike

for eheaplat e’ W@l 4V lEIMEsRént €. wAEROLBWNBbY1iAg points of
pi peline for feeding the opportunity crude fromthe

lessSt Uage tage 110,40 the v l‘f:lérﬂe di Z%éﬁt.%%éo” %g,'c,-tgrpentane,

130 may have a reboiler 1

or a steamtra ice revent the
nethh 35S Eale » CbGE cifi‘iaﬁ%wde tlisﬁll?%%t%il%ei fifjgnal hexane,
OPP- ZZ- 2009- 0008- US [ 0043] Briefly, t he heat
etC.exchanger 120 for exchangi ng heat between a product
and a raw material to recover heat as well as the
[00&DDi | FheldOpsapplying athedd sy ceénicdudee representative
distillation colum are installed between the storage
saltbankfoz 10aditblde acuinmi fhlldratdeon eelgwddil30. chloride,
[0044] The following Table 1 shows a relationship

et b0| n oi TBR
ete. P ‘M%%b(#éé@ﬁ Japo Bl ﬁ' %Fﬁégk%e oppgrfﬁx ?enerate

vol une) ingre lents cont ai ne
d di cat t.at
rvar G PR SEOR o L B e TES BN B 1Sy P oeBraus.

TBP(C) Less 5to 75 to 155 to 235 to 350 to More than
The (PRRETEITSEY 1550wle 333560 360 evesoierge acid fraction

(often indicated by TAN) such as naphthenic acids, possibly
causing corrosion of the reboiler in the distillation column.

{0041] A pour point of the opportunity crude is about 38T
and the opportunity crude may be placed in the storage tank
110 at about 50T, at which temperature the opportunity crude
has a viscosity of about 250cP.

[0042] The wviscosity of the opportunity crude is lower
than that of the bunker fuel C-0il at a temperature above the
pour point. However, owing to a content of acid £fraction,
the opportunity crude may become a hard solid, like chocolate,
at room temberature. Accordingly, a pipeline for feeding the
.opportunity' crude from the storage tank 110 to the wacuum
~distillation column 130 may have a reboiler 140 equipped with
a steam jacket or a steam tracing device to prevent the

opportunity c¢rude from hardening in the pipeline.

12



Yield 0.05 1.24 2.43 4.51 14.10 25.42 75.25 (vol %
[0046] In view of inherent characteristi t he
opportunity crude has very smal | distrib@? oré-£PI-0008-US
gasoline and kerosene portions as conpared to general
crude oil. Table 1 showed results of the TBP test

[004B1i eBrdetf lysi ndnea helh: tasayhai@ss 1ypefdiseikbhahbdng heat
colum with a ref lux ratio of 5:1. [0047] TABLE 2

betwBB}SaCProhead fasd Syl fufy RaverSaht colANbcHSEOREAE ag well
properties gravity, content point, ptb nmgKOH g y, 15C

%ﬁ%ﬁTéé%%gSR%%O8Q6§OQf%6%§§§fﬁézvgcﬁun1 |st|%§%ﬁ| on to  the

130 ceives the o ity crude fed fromthe
dlstaghxs ReR AL | 260 TS CbLPad HeF e er fhEn Storage - tank
tenperature, then, rermves 3to 4%of low boiling
110 gBfnEher HeEHoR SAStiRdaGEED CREUBENKSEO fuel G oi
having a flash point of nore than 70 C. [0049] That
[0044] t heheadwlimodiisig |Tabieonl cehome E30rébat Dpesiati@dbetween
under vacuum w thout using a desalting device so as
truet Opbefiing Oidoi | e(pEEyenthag ¢oeiasi qi ofpan Phlume
refinery apparatus, thereby producing the Bunker fue

ingrgéQEtha%dH%éanéda§H %ﬂé“ospogguglaha%ﬁﬁhé:and Table 2

of

indicates repregsentative physical properties of the
opportunity crude.

[0045] TABLE 1
TBP{C) Legs 5 to 7% to 155 to | 235 to 350 to More than

than 5T 75T 155T 235C 3507TC 360TC 360C

Yield 0.05 1.24 2.43 4.51 14.10 25.42 75.25
{vol%)

[0046] In view of inherent characteristics, the

opportunity crude has very small distributions for gasoline

and kerosene portions as compared to general crude oil.
Table 1 showed results of the TBP test carried out using a

15-tray glass type distillation column with a reflux ratio of

5:1.
[0047] TABLE 2
Physical Specific Sulfur Pour Salt, TAN, Viscosit
properties gravity, content | point, ptb mgROH/g v,
15T ;% T cST/50C
data 0.909 0.1 38.3 2.8 4.5 450
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[ 0050] The vacuumdistillation colum 130 exhausts
boiling ingredients at a top part while producing 96
to 97% of products at a bottom part theP§BrZZr%Og?aQPOS-US

to save energy and mnimze heat deconposition, the
vacuumdistillation colum is operated under opti mal

[0pa8Tessheg caddini ofiSstPIlabbah exshamnge it weereiRes the
product and the crude oil through the heat exchanger

oppo%%gnlﬂgerékﬁdéhefé&np§§éﬁL”éhéﬁ féB%llQﬁpdﬁﬁb Oghﬁi@edbelng

after heat exchange by the heat exchanger
tained .60 .to 70C so as t.o mana the odu

heat R Pl a Shetaint CERE AT odd Ty 15 reau%% ¢ Low

a ship ., or tanker truck. [0051] Table 3 shoms results
bOllb’PgarP‘bve‘? héZ@c&den Aricinodyeag e dwiker | [faglonC-oil

col umm under vacuum (operating at a tenperature of
havihgsa fhaphlpOiftf of moreoshan gO&vention) in order to

determ ne sati sfaction of flash points. Using a 14

[06BF} ZZrB009- 0908- 4 theanel | Glschiartaw@og! @83 ubiPe130  is
distillation colum, a batch npde test was carried

operQHéduﬂﬂaérn@%dﬂﬂh|WQ%H6HEi é?ﬂqa%n@e§ %HMEF<£§ﬁﬂﬁ9fso as

are shown in Table 3. Brlef$

%Iatlon ﬁ% QH cy rates at 150C nd fl%é_ £
TEoiAES 0153[0 J?? TREEESS BrEe S O 9 grefinery
-0.4 -0.5 -0.6 -0.7_-0.8 / cnRg Pressure 0 -76 -152
apparabgs, 3@@ep§§y prypluciayg - 688 bunker fuel C-oil having a

flash point of more than 70T.

[0050] The vacuum distillation column 130 exhausts boiling
ingrediente at a top part while producing 96 to 97% of
products at a bottom part thereof. In order to save energy
and minimize heat decomposition, the wvacuum distillation
column is operated under optimal processing conditions for
heat exchange between the product and the crude oil through
the heat exchanger 120, wherein the temperature of the
product obtained after heat exchange by the heat exchanger
120 is maintained at 60 to 70T so as to manage the product in
the storage part 160 and to easily load the product to a ship
or tanker truck.

[0051] Table 3 shows results of an overhead cut (0/H cut)
test for a distillation column under wvacuum {operating at a
temperature of less than 150TC for corrosion prevention) in

order to determine satisfaction of flash points. Using a

14



nmmMHg O/H 0.8 1.2 1.4 1.7 2.1 2.6 3.2 - - cut, %Btm

flash - - - 58 68 72 76 - - point, C [0053] Table 4

shows results of an O H cut test for a Pgt'lzgrgplognoom us

col um under vacuum (operating at a tenperature of

| ess than 130C for corrosion prevention) in order to
theodetércailnel Satisf aglben afyid agdhspolbasioblSicaduain, a batch

theoretical 15-tray glass type distillation colum, a

modebat &5 YRR t esErva8 SR I LeRUt nHRABE F 1QR- r&ﬂcﬂ&ﬁ:lons and
conditions and results thereof are shown in Tab 4.

reno BP0 IS 0 i T e 2 o

PressureOOl -0.2 -0.3 -0.4 -0 -0.6 -0.7 -0.8
relagd prgp§epressy péH gut7gatesyarp gl @oandsébaShsﬁolegg
-608 mtHg O/H- - - 0.6 0.9 1.3 1.7 2.4 3.3 cut, %
[OesﬁariflagﬁLE 3. .- .-577077 point, C [0055] The
eradiiLefTiptcopaenses—he-fawboi-ine Gnm 5 EFReEeR—5
) &é\ted frlom the vacudm distli [17atio éo aim® 130 '15 )
Pressure, 0 -76 | -152 | -228 | -304 | -380 | -456 | -532 | -608
mmHg
O/H 0.8 | 1.2 1.4 1.7 2.1 2.6 3.2 - -
cut, %
Btm flash - - - 58 68 72 76 - -
point, T

[0053] Table 4 shows results of an 0O/H cut test for a
distillation column under vacuum (operating at a temperature
of less than 130C for corrosion prevention) in order to
determine satisfaction of flash points. Using a theoretical
15-tray glass type distillation column, a batch mode test was
carried out under non-reflux conditions and results thereof
are shown in Table 4. Briefly, Table 4 shows relations
between 0/H cut rates at 130C and flash points.

[0054] TABLE 4

Pressure, 0 -0.1 -0.2 -0.3 ~0.4 -0.5 -0.6 -0.7 -0.8
Kg/cmlg
Pressure, 0 -76 -152 -228 -304 -380 ~-456 -532 -608
mmHg
O/H - - - 0.6 0.9 1.3 1.7 2.4 3.3
cut, %
Btm flash - - - - - - 57 70 77
point, T

[0055] The chiller 150 condenses the low boiling point

fraction separated from the wvacuum distillation column 130
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OPP- ZZ- 2009- 0008-US then liquefies the sane by a
vacuum punp (not shown), so as to mnimze a capacit
of the vacuum punp while stably operati R§FrKg-2003-0008-US
distillation process. [0056] More particularly, if the
chiller 150 is mounted on a front end of a vacuum
thenpunpntefilaeguethy thmel @y i Faogumpounp fract | HMowh huSso as
consi derably reducing a capacity of the vacuum punp
to WahhiRiskabhy epsaaiipg she distijdal PN RRECIile  stably

Therefore, it may be possible to elimnate

Opergﬁﬁ%gnkhgn@isggggggggﬁg?%%ﬁ$g a |l arge scal e vacuum

t 0 remov gﬁ'boiling poi nt fraction
is required to satisfy the flash point_of nore than
[09BE] usi ME* eI AR SYi | L&t i eBLukAr 1360 [DosPpunted
Table 5 shows results of operating a theoretica
on aoftxeny phtiotofdiat vebatimompwr unm dndeefvadinen l1Fabbeiling
5 indicates results of a continuous node operation

poinvhiftrectdltgs tidisindods shevabesultiueingat:cheamieity of the
operations. A condenser conprises a chiller using dry

1&E rderid o n : il i
e e e o bt ek e e AL £ g

ThergEdries a0 s s T b Has LA eddif co3avSntional
problem in that a large scale vacuum pump to remove 3 to 4%
of low boiling point fraction is required to satisfy the
flash point of more than 70C using the wvacuum distillation
column 130.

[0057] Table 5 shows results of operating a theoretical
10-tray pilot distillation column under vacuum. Table 5
indicates results of a continuous mode operation while Tables
3 and 4 show results of batch mode operations. A condenser
comprises a chiller using dry ice in order to condense the
lower boiling fraction by non-reflux operation.

[0058] TABLE 5

unit 1 2 3 4 5 6 7 8 Aver
age
Operatin | mmHg - - - - - - - - -
g 450 453 455 450 455 450 458 | 455 | 453,
pressure 25
Bottom T 150 148 147 151 | 147 150 146 147 148.
temperat 25
ure
Fuel T 55 55 55 55 55 55 55 55 55
feed '
temperat
ure
Fuel 1/Hr 15 15 15 15 15 15 15 15 15
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Bottom C 150 148 147 151 147 150 146 147 148.

tenperat 25 wure Fuel ¢ 55 55 55 55 55 55 55 55

feed tenperat ure Fuel 1/H 15 15 15 18 f5zf529§9I'§008 -Us
15 16 OPP-ZZ-2009-0008-US feed content QOH cut cc/H

A0 4Q0 /IOI'\ 485 480 Anr\ /IOI'\ AOLC A0 antont 1') 0/
=O0U OUJ =] I UTTU Tl T [ J T T

’-I-:Leeded-ﬂ)u F0U .
LRI K1 <1 <1ﬂf1ﬂf ¢ <1 <1n chlprlnE‘Btnmc 7% 72

[ [ 4 IL Of T It I
Ao T T TS PR AP Gty
3oig Brm e A50 450 450450745 =1
cNVisgasift OC y Btim TAN ptb 4.5 4.5 4.5 4.5 4.5 4. 5
4pem4. 9 40 75 72 72 75 72 76 72 75 | 73.6
Flash 3
point
Btm pour C 40 40 40. | 40 40 41 40 40 40.4
point 2 3 3 5 3 1 3 3 1
Btm cSt, | 450 | 450 | 450 | 450 | 450 { 450 | 450 | 450 | 450
viscosit | 50T

Y
Btm TAN ptb | 4.5 | 4.5 | 4.5 | 4,5 | 4.5 | 4.5 {4.5| 4.5 | 4.5

[0059] Table 5 shows results of a test carried out by
taking eight (8) samples at 3 hour intervals after the
operating process 1s stabilized, condensing O/H low boiling
point materials (less than 5C, 5 to 75T) at less than 5T
through dry ice, and collecting the condensed materials.

[0060] The chiller 150 uses dry ice to condense the
separated low boiling point fraction from the vacuum
distillation column 140 and discharges the condensed oil
having a low boiling point.

[0061] The storage part 160 receives and stores the
distilled bunker fuel C-0il from the vacuum distillation
column 130, receives a pour point enhancing oil from outsidé,
and blends the stored bunker fuel C-0il with the pour point
enhancing oil to prepare a low viscosity alternative to the
bunker fuel C-o0il.

[0062] In this regard, the pour point enhancing oil is

added to the bunker fuel C-o0il in order to satisfy inherent
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[0059] Table 5 shows results of a test carried out by

taking eight (8) sanples at 3 hour intervals after

operating process is stabilized, condensPR§- 5?H2p8ﬁF0008 —US

boiling point materials (less t han 51C, 5 to 751C) at

|l ess than 5 C through dry ice, and collecting the
flashonsteinsedofater pab&uckP06AhcEheshié | lehslp@rids afeflyd easy

ice to condense the separated |ow boiling point

handﬁ&ﬁ%tbﬁﬁﬂafmﬁéﬂgbéﬁgﬂﬁ”Bfcﬂﬁ% b+ &kh o0 ?g;ﬁggylﬁgmﬁggature.

|scharges t he condensed oil haV|ng a
61] The_stora 160 receives a store
TherBRoRby, I IRADARRAAT FOTTRTS (7bh Bffe Factith Composite
distillation ,colum 130 recei ves a pour_ point
withe ghdH@h Pt 109 oRPETESPBE, @ divd afisirly tHew sybseesity may
bunker fuel C-oil with the pour point enhancing oi
be effeprepaly askdwte prosicg aheepideirve ttioa k1l .bunker
fuel Goil. [0062] In this regard, the pour point

[0e8BaANCFMNGSQI I3 | andaddedrto dilpHinketubuebt &ngi lrdduilts of
order to satisfy inherent 17 OPP-ZZ-2009-0008-US

corrbkash ggbeg akiagPr@guct, since some consuners denand
easy handling and/or nanagenent of the product at

t nper ture. the paur p0|nt enhanci ng
[0@€?P1 gﬁn B ?w%onﬁ%sﬂféfg % 'bo PR Bﬁnttgnddata

a relatjvely | ow viscosity na be effectlvely used to
dischpggdcel? hErditiciaat R@@l@M f odBghthesg.c 3agad 4caFrosion

graphs illustrating results of
(paper No. 380), SET Laboratories, Inc. (12873 Capricorn

Drive Stafford, Texas, USA), it can be seen that corrosion
caused by TAN does not occur at a temperature of less than
150C.

[0065] Table 6 shows results of a test upon a mixture
obtained by adding the pour point enhancing oil to a product
from the opportunity crude refinery.

[0066] TABLE 6

Btm, % 98 95 93 90 88
0il composite, % 2 5 7 10 12 Economical oil
mixture
Pour point, T 39.1 36.4 33.5 30.5 26.5

[0067] As shown in Table 6, the pour point of the
'opportunity crude product was about 40C, which is higher than
that of B-heavy 0il (Bunker-B, pour point of 10T) and that of
C-heavy o0il (Bunker-C, pour point of 30C or more). In order

" to impart the opportunity crude product with fluidity at room
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corrosion tests using TAN. [0064] As shown in FIGS. 3

and 4, according to data disclosed in Critical Review

of Naphthenic acid corrosion (paper No.©98Bo¥2-3g§2-0008-US
Laboratories, Inc. (12873 Capricorn Drive Stafford,

Texas, USA), it can be seen that corrosion caused by

tempdAblitdees wiviclHocdw @hira lenparat ugesel JRsSthBalof, a low
1501C. [0065] Table 6 shows results of a test upon a

viscg?slﬁ: r &1 POt AR e agdisnga ddea Py RRENt, iNg§ the

0 a product fromthe opportunity crude refinery.

. 66]. . TABL Bt m_% 98.95 93 90 88 Q| conposit % 2
mixeh? o hgs ST BROD S (SR e E PO pbf HfSE F49nq that
.36.4 33.5 30.5 26.5_[0067] As shown _in Table 6, the
addipgulOpdintlct heClbppOrPRALES EOudRSDRIRAUC TR efetes an
40 C, which is higher than that of B-heavy oi
econ¢Buakér oBL powtupei.nt of 10 C) and that of G heavy
oi | (Bunker-C, pour point of 30C or nore). In order

[0068] NPRIL.t e 9RPAEL Wi EYoR! WIRHY OduthswhaBihbUidi b¥ocess
at room 18 OPP-ZZ-2009-0008-US tenperature ich in

for LWFrGRRb!8se eaﬁﬁo%ﬁn&@gg%gud Y e ] gow Yl | pregent

conposi te was added to t oduct and t m xture

. s tested. Fromthe test results, it was found that
ANVeIrnlCl10r1.

[0069] As shown in FIG. 5, the opportunity crude refining
process of the present invention includes placing the
opportunity crude in an opportunity crude storage tank S100.

[007C] Here, some components which are reguired to be
removed in order to satisfy a standard flash point for bunker
fuel C-o0il of more than 70C, for example, some components
with low boiling points of less than 70T such as butane,
pentane, cyclopentane, methylpentane, dimethylbutane, normal
hexane, and so forth, are included in an amount of 3 to 4% in
the opportunity crude.

[0071] 1In other words, the opportunity crude may include
representative salts (for example, calcium chloride,
magnesium chloride, etc.) decomposed at a high temperature to
generate hydrochloric acid, caﬁsing‘ severe corrosion of an
apparatus. The opportunity crude may also have large acid
: fraction (TAN) such as naphthenic acids, possibly causing

corrosion of the reboiler provided in the distillation column.
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adding 10 to 12% of oil conposite to the product

produces an economcal oil mxture. [00 C ~
shows a flow chart illustrating a procesg§£FEkaO%9 0008-Us

refining the opportunity crude according to the

present invention. [0069] As shown in FIG 5, the
[00PROIt enigonrcrpudient et nilg opwocessioy thedpr eéserbout 38T

i nvention includes placing the opportunity crude in

and AhOPROSéHALAYLEr B#aAst A=R0d aPpKa8dQ0inl O] s teF£ge tank
some conponents which are required to be renoved in

rder sati sty .a.standard f]l as oi nt_for bunker
ot BOR ST o i AR o B P @ DY “Crude has
.conponent ith | boiling points of |ess than 70C
a ViEGERL&Y B tQﬁéFt ﬁgwégne, cycl opent ane, met hyl pent ane,
di net hyl but ane, normal hexane, and so forth, are
[00A3] udéBe nvascapblivit ©f 8heo dppprtunhbyoppordeniisy lower
crude. [0071] In other words, the opportunity crude
thanmahaicnolfudée teprkesevetl - cidl tst (4 otempanptere above the
cal cium chl oride, nagnesiumchloride, etc.)

pourdeamosednalvedchi, gbd Bt 8t W ecdRrefENBralR id fraction,
hydrochl ori c acid, causing severe corrosion of an

the g@?g?@?ﬂit T%?u a&“%‘abdgL§’ é%f%hﬁ kaéaéﬂgcolate,

racti on Al such as nap ent ¢ acl )

$osshblé causing corrosion of the reboiler provided
at rpamt he™HPSEFPFSti on col um. 19 OPP- ZZ- 2009- 0008- US

0072] A pour point of the opportunity crude is about
[08B4] A pipeline for feeding the opportunity crude from

the storage tank to the vacuum distillation column may have a
steam Jacket or a steam tracing device for heating the
opportunity crude to a desired temperature, so as to prevent
the opportunity crude from hardening in the pipeline 8120.

[0075] The vacuum distillation column exhausts boiling
ingredients at a top part while producing 96 to 97% of
products at a bottom part thereof. In order to save energy
and minimize heat decomposition, the vacuum digtillation
column is operated under optimal processing conditions for
heat exchange between the product and the crude oil through
the heat exchanger S130.

[0076]1] In this case, the temperature of the product
obtained after heat exchange by the heat exchanger is

‘maintained at 60 to 70T so as to manage the product in the
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and the opportunity crude may be placed in the storage
tank at about 50C, at which tenperature the
opportunity crude has a viscosity of ab8&E 350¢609-0008-US

[0073] The viscosity of the opportunity crude is |ower
than that of the bunker fuel Coil at a tenperature

storalpeyvepdite apdurcopaiadiliHohesdr thewigxbdwcta eonkerdhiad or a
acid fraction, the opportunity crude nay becone a

tankkar @@k d, |ike chocolate, at roomtenperature.
[0074] A pipeline for feeding the opportunity crude

st or.age nk to .the vacuumdistill ation .
[oggﬁghn%%§§’ha¢g ahggyganfpgtke?néyoﬁ s?@ﬁﬁgffadgﬁ C-oil
device for heating the opportunity crude to a_desired_
alterppbdve jre PLuEed ot privéRe TRETSppEriufiTyde r sered in
fromhardening in the pipeline 5120. [0075] The vacuum
the @itewmadeaatianrk cothe exthavstg bbpuibng tongrediEntswaboaling
top part while producing 96 to 97% of products at a

frachabhomopaiati nidderienfchd rogassietut 006 avneu@d efidier a@dcuum $140.
m nimze heat deconposition, the vacuumdistillation

[069BY M Then0Paiad edolneRy; 19ty NBb 1Rt 0%%%%&3% condi Egﬁﬁécted
for heat exchange between t'he product and the crude
LL.thro the heat exchanger 5130. [0076] In this
to cHi1asHshERher BAGH SR 5n it ot Sfpan pump
hegt exchange by the heat exchanger is nmintained at
Lo PERAEEC7HPE B81adnPoPRARRgECRAENSFEIRAL SAS0he 20
OPP- ZZ- 2009- 0008- US

[0079] The heavy o0il and/or bunker fuel C-o0il alternative
obtained under vacuum is stored S160.

[0080] In addition, a pour pint enhancing oil is added to
the produced heavy o0il and/or bunker fuel C-o0il alternative
to finally produce a low boiling point alternative to bunker
fuel C-o0il S8170.

[0081}] The apparatus and process for refining opportunity
crude according to the pregent invention has the following
functional effects:

[0082] First, neither additives for preventing corrosion
caused by TAN nor desalting device is required for operating
a distillation column for the opportunity crude, wherein the
Qpportunity crude is refined while preventing corrosion of an

apparatus for refining the opportunity crude so as to produce

- a heavy o0il (bunker fuel C-o0il}  alternative fuel having a
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storage part and to easily load the product to a ship
or a tanker truck. [0077] Next, a heavy oil and/ar
bunker fuel Coil alternative i s producBHErEgmePRe-0008-US

opportunity crude stored in the storage tank while
renovi ng about 3 to 4% of low boiling fraction

flaseoRodinte@fi holrize tORROIMUDI, t YhetbEe HREEHYYAGUHA 8&hBomical
[0078] Then, the low boiling point fraction is

refisdRheetedess0 chilling under vacuum and condensation
usi ng a vacuum punp to produce |ow boiling point

en oil 5150, .[0079]. The heavy oil and/or_ bunker
[Opggﬁ C_?“:%%ong],tear ng{]?‘@geroﬁtsailﬂ%%nﬁ?\ ePvgtubRPRE end of a
stored 5160.  ,[0080] In addition, a pour pint enhancing .
VaCUgy bR, dfed iBiefthe prddie Rt hkelwyool | iagdf 5rChiiRer Which
fuel Coil alternative to finally produce a | ow
is peftingdpotat ke t eematiede by buakenm femdrad:iodn Sv0as to
[0081] The apparatus and process for refining

satigfipold Widiredr fllgsacpoi diNg therthsy piiesefzimyeat tepacity
has the following functional effects: [0082] First,

of tﬁ%iB%%huﬂﬁ%k&#%e%ﬂaﬁlj”éﬁ@¥gﬂiﬂb(¥Hécﬁi§%Hlf§H§8g B%ocess,

TAN nor desalting devicels required for operatin
disti.llation_colum.for t opportunity crude, wherein
ana {rERiged i ARV | SHRAE Wit SRR | npron the

corrosion of an apparatus for refining the
OPPOERPBI-E¥nFEYIEr ude so as to produce a heavy o
(bunker fuel C-oil) alternative fuel having a 21
[0084] Third, 926 to 97% of resulting product is obtained

at a Dbottom part of the distillation column during the
refinery process. In order to save energy and minimize heat
decomposition, the product is heat exchanged with the crude
0il and the temperature of the product obtained after heat
exchanging is maintained at 60 to 70C so as to manage the
product in the storage tank and to easily load the product to
~a ship or tanker truck, thus saving energy and considerably
reducing a size. éf heat source supply installation which in
turn decreases investment costs.

[0085] Fourth, since some consumers demand easy handling
~and/or management of the product at room temperature, a pour
point enhancing o0il as an oil composite with a high boiling
'-point and a relatively low viscosity may be effectively added
- to the product in order to satisfy inherent flash. point of

-the product and to improve the pour point of the product,
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OPP- ZZ- 2009- 0008-US flash point of nore than 70 C
t her eby enbodyi ng an econom cal refiner roce
[0083] Second, a chiller is nmounted on axpgaﬁg—2ﬁ896p008—Us
a vacuumpunp to liquefy 3 to 4% of |ow boiling
~fraction, which is required to be renoved by vacuum
therepgr atinemessiag t prodaticsf gpadedeshndd thaskipai nbconomical
thereby mnimzing a capacity of the vacuum punp,
meri%kabt Ne POSF AldHIG UL Ei kil 261801 BhOCEES exi@tng markets
maxi mal |y recovering effective ingredients fron1f%e
0 ' crude. [0084] Third, 96 to 97% of
for ?ggu%%gﬁgk%foduct is obtained at a bottompart of the
distillation colum during the refinery process. In
[08B8Lr A4 tEqushefe& P isdd RAMTRACHORS et oppbsr t f8Atures
the product is heat exchanged with the crude oil and
of tihe wmagserdat uievefitihe pradectoesht adasdrabedr heat will be
exchanging is maintained at 60 to 70C so as to nmanage
appakbeat produehoka tbrisfegagent adkeandrto enstl yrheadpresent
the product to a ship or tanker truck, thus saving

invefBEhHY ANdneRNsidelabky td 8HE! NG:duSl £8, OlentRRiments ana
source supply installation which in” turn decreases

| nves nt ts. [008 Fourth, since so consumers
acco}agﬁﬁﬁ%ﬂgasygﬁ%ﬁﬁ?g%g Cg%s or %@na éor?evrﬁ of%%t e B‘?gduc?over
at ropmtenperature, a pour _point enhancing oil as an
subspituEdapssi t eVaF tATACRPgh BB PRy rﬁ%@h?l%glans thereof
relatively low viscosity may be effectively added to
withene gepduttingn foragerthe seepsf 9fi ther emveltdsin piefined in
of
the appended claims.
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t he product and to inprove the pour point of the

product, 22 OPP-ZZ-2009-0008-US thereby_increasing
product sal es and ensuring econoni cal né??fg ZrkQfP o 008-US
t hrough diversification of existing markets for the
product. [0086] Although technical constructions and

other features of the present invention have been
described, it will be apparent to those skilled in

wHaT! e efhThied righe present invention is not limted to
nmbodi ments and acconpanyi ng dr awi ngs

descri bed above but may cover substitutions,

vari ations and/ or nodifications thereof wthout

departln fromthe scope of the invention defined in

t he appéﬁﬁedaEP%FﬁﬁuSZSfQPP ZEEE39.D00MeREy typaly | scrude,

CLAIMED | S: 1. An apparatus for refining opportunity
compgiadag: conprising: an opportunity crude storage tank;

a vacuumdi stillation colum which receives the stored

oppobppbirtyne kyderbaenstheagkorage ;t ank, then, renoves
a low boiling point fraction under vacuum whil e

PROAUGH G byDker11fug nC c%'l svgfhigaﬁ 0$eRe;:hRY Nh& storea

flash point of nore t

opportunity crude from the storage tank, then, removes a low
boiling point fraction under vacuum while producing bunker
fuel C-0il as a kerosene having a flash point of more than
70T ; and

a storage part to receive the produced bunker fuel C-oil

from the vacuum distillation column.

2. The apparatus according to claim 1, wherein the low
boiling point fraction is exhausted at a top part of the
vacuum distillation column and the bunker fuel C-0il having
the flash point of more than 70T is discharged from a bottom

. part of the vacuum distillation column.

3. The apparatus according to c¢laim 1, further
comprising a reboiler for heating the opportunity crude
flowing from the storage tank to the vacuum distillation

column to a certain temperature.
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a storage part to receive the produced bunker fue

Coil fromthe vacuumdistillation colum. 2,

apparatus according to claim1, wherein Eﬁg—ggﬁ5589—0008—us
boiling point fraction is exhausted at a top part of

the vacuumdistillation colum and the bunker fue

Cdoi | harheng apberdtash pecotrdéhgnore t h@mid®OC 1s further
di scharged froma bottom part of the vacuum

cOIn];)Qf':u‘E_st_Lhbjl 3| hicaldiMeo3. rHe ARPALALYS i136COFRENA dWP boiling
claiml1, further conprising a reboiler for heating

h f k

voieb oS BRI R T O 8 T SRR LA conome
eratua %P P ZZ- 2009- 0008- US _ 4. The appar at us

to pEE £8i Ag 1Y OPAilAFY, PPAFENEPPEERSESSO%d -a chill er for

rapidly chilling the ow boiling point fraction
exhausted fromthe vacuumdistillation colum to
produce a | ow boiling point condensed oil. 5. The

appar ks aegpadiangst 0 ad@brddng f urddher c180mpr i4Si ngfadrther
vacuum punp for discharging the | ow boiling point

compe9hdanpsed ajdcgsheatgd f@rt he: hd+§Ing6-tne1ow boiling
apparatus according to claim1, wherein a pour point

n | il.ksS he st or art to pr oduce
R e o T A oo S
apparatus according to claim1l, wherein the storage

part stores the bunker fuel Coil at 60 to 70 C

6. The apparatus according to claim 1, wherein a pour
point enhancing ¢il is added to the storage part to produce a

low boiling point bunker fuel C-oil.

7. The apparatus according to claim 1, wherein the

storage part gtores the bunker fuel C-oil at 60 to 70T.

8. The apparatus according to c¢laim 1, wherein the
vacuum distillation column is operated to treat the

opportunity crude at 110 to 150C under vacuum.

9. The apparatus according to c¢laim 1, wherein the
vacuum distillation column is operated in a batch mode or a

continuous mode to produce the bunker fuel C-oil.
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8. The apparatus according to claim1l, wherein the

vacuumdi stillation colum is operated t r eat
opportunity crude at 110 to 150C under V%@%aﬁ?‘ﬁbB$HQOOS—U5

apparatus according to claim1l, wherein the vacuum
distillation colum is operated in a batch node or a

cdift.i nObes rpderegusr odacertiagbunker clladim Cloi | wh2zein a
OPP- ZZ- 2009- 0008-US 10. The apparatus according to

pipetlialem for WieEQi Aga thicPbpditer-f1aii fpedirlfet & om the storage
opportunity crude fromthe storage tank to the vacuum

distil hati u i I:pped . a. st b et .
ram S Te g R BB e P BB ien
crude %r n1hardenin% in the pLgeIi e. ,11. The
steallndPEEES allor &i ngtEaMcl AFAFR9t uFEKAFS coRpr PERKENE  the
heat exchanger placed between the opportunity crude
OPPOFLHRAGY CaHkleakdormhbaydendnadiist itheatiimeldaleumm to
exchange heat between a product and a raw material so
as to recover the heat. 12. A process for refining
opportunity crude, conprising: receiving the

OpROrt WHd Y SHPaLathOM ARGy t apk apdaikeNVi NOfFdrther
| ow boiling point fraction under vacuum while

comppﬁg%%% Hgggf%%#ﬁrf éloi hﬂ%@aﬂ%&&és‘éh t%%{ N8 rtuni ty

nor e the T'ow boirrrng poin

fracti on to prqduce a | ow
crude storage égﬁk and the wvacuum distillation column to

exchange heat between a product and a raw material so as to

recover the heat.

12. A process for refining opportunity crude,
comprising:

receiving the opportunity crude from a storage tank and
removing a low boiling point fraction under vacuum while
producing bunker fuel C-o0il having a flash péint of more than
70TC;

chilling the low boiling point fraction to produce a low
boiling point condensed oil;

storing the bunker fuel C-oil having the flash point of
more than 70C; and

mixing the bunker fuel C-o0il having thé flash point of
more than 70C with a pour point enhancing oil so as .to

produce a low viscosity bunker fuel C-oil.
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boi I i ng poi nt condensed oil; storing the bunker fuel
C-oil having the flash point of nore th 7Q0.C, d
m xi ng the bunker fuel Coil having the %%£§%Zﬁgp§?_8PO8_Us
nore than 70 C with a pour point enhancing oil so as
to produce a |l ow viscosity bunker fuel Coil. 26
OPP- ZZ- 2009- 0008-US 13. The process according to
claim 12, wherein the opportunity crude is provided
whizl.e beimg bealegdst oadc6eatiagn td epperat ule, Ithed¥® the
process according to claim12, wherein the chilling
oppor?:; Bﬁ%&ogﬁ‘ééjs_ﬂéqgafg’xyidé‘tg x&rgjhfé’”ﬂgfﬁ h88:L8 WMo a certain
boiling point fraction. 15. e process according to
tem %I%Ew1%2, wherein a pour point enhancing oil is added
PESHHESbunker fuel C-oil in an anmount of 10 to 12%
27

14. The process according to c¢laim 12, wherein the
chilling is performed using dry ice to condense the low

boiling point fraction.
15. The process according to claim 12, wherein a pour

point enhancing oil is added to the bunker fuel C-o0il in an

amount of 10 to 12%.
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