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'DESCRIPTION
PETROLEUM PROCESSING METHOD BAND APPARATUS

5 ' FIELD OF THE INVENTION
Thepresentinyentionielatestoapétroleumprocessing
method and an apparatus therefor. More particularly, the
' present ipvention relates toamethod inwhich an atmospheric
distillation is performed in combination with a vacuum
10 -distillation so that a feed o0il such as crude oil is
fractionated into atmospheric distillate, vacuum
distillate (vacuum gas oil) and vacuum residue and relates

to an apparatus therefor.

15 . BACKGROUND OF THE INVENTION
In the petroleum refining industry, referring to Fig.
2, reduced crude (topped crude, long residue or topper
bottom)lcobtainedasacolumnbottoméilwhenanatmosphéric
distillation (topping) of crude o0il 1a is performed at
20  atmospheric distillation column 2 is generally withdrawn
and fed to furnace 9 by pump 8. The reduced crude 1lc is
preheated to vacuum distillation temperature by the furnace
9, and introduced in vacuum distillation part 3 whose

pressure has been reduced by evacuator 6. A vacuum
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for separating stock oil into an atmospheric distillate, a vac @w
distillate and a Z" vacuumresidue on distillation, characterlzed _
conprising (i) an atnospheric distillation step for atmospheric-distilling
a stock oil i for separation into an atnospheric distillate and an
atnospheric residue on distillation and (ii) a vacuumdistillation step for
vacuum di stilling the atnospheric residue on distillation w thout heating

for separation into a vacuumdistillate antl a vacuun}re3|due on
distillation, whereby a method and device for econonmically obtaining a
vacuum di stil'late from an atnospheric residue on distillation w thout
heating the Iaﬁugmldﬂ@tpkﬁyude@erformed theel tWA¥héPBAy obtain vacuum
gas oil fractlon 1d and vacuum residue (short residue or
vacuum bottom} le.
That is; the conventignal equipment for effecting
5 wvacuum distillation comprises:a pump for feeding ;educed
crude to be supplied to a vaéuum distillation column info
a furﬁace, a furnace for preheating to high temperatures,
a vacuum distillation column for distilling reduced crude
ét vacuum condition and én'evacuator for producing vacuum
10 condition.

. The vacuum gas oil fraction can - easily be converted
to light oil. Thus, attempts are being made to‘raise the
vield of vacuum gas oil fraétion from reduced crude in
accordancewiththerecent—yearincreaseofdemandforwhite

15 pale 0il such as gasoline, kerésene, light oil and others.
Consequently; the %acuum distillation tends to be carried
out under such conditibns that reduced crude is heated by
a furnace to high temperatures at which a thermal cracking
is likely to occur and then introduced in a vacuum

20 distillation apparatus where the &acuum distillation is
conducted at a high degree of vacuum.

-Currently, in the furnace for heating reduced crude,
the reduced crude is prevailingly preheated at high

temperatures such as about 380 to 420%C.



1 DESCRI PTION PETROLEUM PROCESSI NG METHOD AND APPARATUS 5 FI ELD OF THE

| NVENTI ON The present invention relates to a petroleun1proc$®S|q?2 nmet hod
and an apparatus therefor. Mre particularly, the present VAT 128
relates to a nethod in which an atnospheric distillation is perforned in
conmbination wth "a vacuum 10 distillation so that a feed oil such as crude
oil is fractionated into atnospheric distillate, vacuum distillate
(vacuum gas oil) and vacuum resi due and rel ates to an apparatus therefor.
15 BACKGROUND OF THE | NVENTION In the petrdl eumrefining i ndustry,
referring to Fig. 2, reduced crude (topped crude, | ong residue or topper
bottom 1c obtained as a colum bottomoil when an atnospheric

distillati 't ' i | f d at ric
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a vacuum distillation apparafus capable of coping with such
5 strict conditioﬁs in conformity with the above trend.
Howevér, the production ét high yiela of vacuum gas
'oil from reduced crude in the above manner encounters the
problems of equipment cost increase and energy consumption
increase. |
10 : Moreover, the vacuum gas oil obtained frbm a reduced
crude affected by thermal cracking contains a large
proportion of olefin components, so that the vacuum gas oil
is unstable. Thus, a drawback has been encountered in
requiring a hydrogenation with a large volume of hydrogeﬁ
15 to attain a stabilization of the vacuum gas 0il.

Further, at the time of preheating, unfavorable coking
rgaction occurs simultaneéusly with the thermal craéking
reaction of reduced crude. Thus, the content of‘carbon :
residue (Conradson Carbon Residue) in vacuum residue is

20 increased, causing a drawback in the use of vacuum residue
as a fuel. Another drawbackhas Been encountered by fouling
éf coke to the furnace tube, piping, vacuum distillation

. apparatus, etc., which prevents long-term continuous

_ operation.



gas oil fraction 1d and vacuumresidue (short residue or vacuum bottom)

|l e. That is, the conventional equipnent for effecting 5 vacuum
distillation conprises a punp for feeding reduced crude t@ @qﬂﬁum@4led to
a vacuumdistillation colum into a furnace, a furnace for preheating to
high tenperatures, a vacuumdistillation colum for distilling reduced
crude at vacuum condition and an evacuator for producing vacuum 10
condition. The vacuumgas oil fraction can easily be converted to |ight

oil. Thus, attenpts are being nmade to rai sk the yield of vacuum gas oi
fraction fromreduced crude in accordance with the recent-year increase of
demand for white 15 pale oil such as gasoline, kerosene, light oil and

others. ~Consequent by 1t heuyagRWN disSbichlahib0RibRAAS £R:PEGALLLEE QUL
5 ﬂeate by '8 farmace to-Afgh

under such conditions that reduced crude 1I's

ek I i ng. i kel.y to occur. and then
i oduced i n S ieackind FAEHRQ CLACKINGI o BoriSits) & R vatutrro

b o EosSEAREL ok o Rt o VAU DUCERLLY, o L1
Wih reepect (5 8BpSPaPRE AEe i & RO TS AL S oo Eb oM EWpI B et ur nace
capabl e of .‘S’J‘Chie%\éicﬂgt%ir oerr atcgg'%%ﬁ%tgux;aegﬁum condition. Thus, adréwback
has been encountered in requiring a large site area. 2
f.urther drawback has been encounter'ed in the heed of long
piping connecting apparatuses together which causes an
increase of piping equipment cost; the need of long piping
10 | attributed to the vacuum distillation of reduced crude
conducted through a multiplicity of process units.

In this state of the art, there has been a demand for
a method and an apparatus whereby a vacuum gas oil fraction
can be obtained at low cost without any thermal cracking

15 of reduced crude.

Amethod of processing an atmospheric residue in vacuum
condition without heating in order to remove water from the
column bottom 0il is known. However, the purpose of this
vacuum processing is to remove water and the vaeuum

20 processing is performed at about 180°C under a pressure of
about 150 mmHg, and this vacuum processing is ﬁot intended
to fractionate a'vacuum gas oil fraction from rgduéed crude.

Furthermore, a simplified atmospheric distillation

method in which crude oil is separated into two fractions,



an evacuat or capable of increasing the degree of vacuumand a vacuum
distillation apparatus capable of coping with such 5 strictgqgydpgé ons in
conformty with the above trend. However, the production at high yield of
vacuumgas oil fromreduced crude in tshe above manner encounters the

probl ens of equi pnment cost increase and energy consunption increase. 10
Mor eover, the vacuum gas oil obtained froma reduced crude affected by

t hermal cracking contains a |large _proportion of ol efin _conponents, so that
t he vacuum ga@l®i FonslsiHacakte ot dine sand ahbaeken L1l Hedd adgso dmce £8§ i n
requiring a hydrogenation wth a Iaa?e vol ume of hydrogen 15 to attain a
st abi | i zat i orPdien wEngdetiRggal vesldm adndainangt keresene emdyGaiseftiilng,
unfavorabl e coking reaction occurs sinultaneously with the thernal
cracki ng reak¥aepiet, r edubagvwer ufewereys, thie gegtilod lads car Beavbaeki due
(Conradson Carbon Residue) in vacuumresidue is 20 increased, causing a
drawback in tie uketotffecuiverebiliizatien aof ushe Anodaeridr @aback beas been
encountered by fouling of coke to the furnace tube, piping, vacuum
distillation abpparest Isscasise. thehirebigneveonisal s g mysaneo mndn gews oil
operation. 2 0 MAY 2004 4 Still further, as aforenmentioned, the equi pnent
for effectinfracddoom distillation conprises a punp for feeding

DISCLOSURE OF THE INVENTION

The object of the present invention is to provide a
method of efficiently obtaining, through fractionation,
vacuum distillate (vacuum gas oil) from reduced crude at
low cost and to provide an apparatus suitable to the method.
In particular, the object of the present invention is to
provide a simple economically advantageous petroleum
processing method by which a feed o0il such as crude oil is
fractionated into atmospheric distillate, vacuum
distillate and vacuum residue and to provide an also
economically advantageous apparatus of simple structure
suitable to the method.

Accordingly, in one aspect of the present invention,
there is provided a petroleum processing method for
fracticnating a crude oil into atmospheric distillate, vacuum
distillate and vacuum residue, the petroleum processing

method comprising the steps of:



reduced crude into a furnace, a furnace for preheating to high
tenperatures, a vacuumdistillation colum and an 5 evacuator for achieving
vacuum condi tion. Thus, a drawback has been encountered in rEQuikY 1gpia
| arge site area. A further drawback has_been encountered in the need of
| ong pi pi ng connecting appar atuses toge?her whi ch causes an increase of
pi pi ng equi pnent cost, the need of long piping 10 attributed to the vacuum
distillation of reduced crude conducted through_a multiplicity of process
units. In this statléloPSEerHirg fRefENARRNYeh HidndndiPBr ofaansrudd and
an apparatus whereby a vacuumgas oil fraction can be obtained at |ow cost
wi t hout any tAetnkP ERgERMhPttEsoR separalien ublerepheliey a3MMosPBEEES| ng
an atnmospheric residue in vacuum condition w thout heating in order to
renove water €ighidhatecandniepycesncaiidsis aasbwn. However, the purpose of
this vacuum processing is to renove water and the vacuum 20 processing is
performed at about (180Cswhdecting ddwumedicedisomde 3% mrgcwamd this
vacuum processing is not intended to fractionate avacuum gas oil fraction
from reduced @isfdellabionhwitheel keatiimg ithi tHentlmp sphteriine adsspatdaiamn
met hod in which crude oil is separated into two fractions, 2 0 MAY 2004 5
one consi sti nghefegAsbhtoevanduhi ghseildasei bhdt wvacana trkeidather
consi sting of residue containing kerosene and gas oi

In another aspect of the present invention, there is

provided a petroleum processing apparatus for fractionating
a feed oil into atmospheric distillate, vacuum distillate
and vacuum residue, the petroleum processing apparatus
comprising:

atmospheric distillation means capable of separating
a feed oil into atmospheric distillate and reduced crude;

vacuum distillation means capable of separating the
reduced crude into vacuum distillate and vacuum residue in
vacuum condition; and

a piping mean for directly feeding the reduced crude
into the vacuum distillation means.

In a furthexr aspect of the present invention, there
is provided a petroleum processing apparatus of distillation
column structure for fractionating a feed oil into
atmospheric distillate, vacuum distillate and vacuum

residue,



fraction, is knowmn. However, this nethod has a drawback in that effec
utilization of the crude oil cannot be attained because the residue
cont ai ns kerosene and gas oil fraction. DI SCLOSURE OF THE | NVENTI ON The
obj ect of the present invention is to provide a nethod of e2fji ghen LY
obt ai ni ng, through fractionation,- vacuumdistillate (vacuum gas oi
reduced crude at |ow cost and to provide an apparatus suitable to the

met hod. In particular, the object of the present inventionis to pro
a sinple econom cal ly advant ageous petrol gum processing nethod by whi
feed oil such as crude oil is fractionated into atnospheric distillat

vacuum distillate and vacuumresidue and to provide. an also ecanomni ¢
advant ageous apparatﬁé afi s8k ML 13hr behhg sSWutaR e %%

Accordi ngly,

distill ate,

in one aspect of the present invention, e IS§£FOVIde
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thg atmospheric distillation means comprising a feed:

oil inlet, an atmospheric distillate outlet and a reduced

crude outlet,

the vacuum distillation means comprising a reduced

crude inlet, a vacuum distillate outlet, a vacuum residue

outlet and a vacuum device connecting port,
the reduced crude outlet of the atmospheric
distillation means coupled through a piping mean with the

reduced crude inlet of the vacuum distillation means.

BRIEF DESCRIPTION OF THE DRAWING
Eig. 1 is a schematic diagram showing thé petroleum

processing method of the present invention, particularly

the process constitution of Example 1;

Fig. 2 is a schematic diagram showing the prior art,

‘particularly the process constitution of Comparative

Example 1; and

Fig. 3 is a schematic explanatory view of an apparatus
of the present invention comprising a distillation column

structure.



(i1) subjecting the reduced crude to a vacuum distillation w thout heating
to thereby attain a separation thereof into vacuumdistillate and vacuum
residue. In another aspect of the present invention, there is provided a
pet rol eum processing apparatus for fractionating a feed oihq HA% 2004
atnospheric distillate, vacuumdistillate  and vacuum residue, the
petrol eum processi ng apparatus conprising: atnospheric distillation neans
capabl e of separating a feed oil into atnospheric distillate and reduced
crude; vacuumdistillation means capabl e &f separating the reduced crude
into vacuumdi stillate and vacuumresidue in vacuumcondition; and a

pi ping nean for directly feeding the reduced crude into the vacuum
distillation nmeans. In a further aspect of the present invention, there is
provi ded a petrol eum processi ng apparatus of distillation colum structure
for fractionating afeed @yl 5iAt0 atnospheric distillate, vacuum
distillate and vacuum residue, 2 0 MAY 1004 7 the distillation colum

structure conprisingb:aggggggﬁ%igcdhigkhlﬁg%%$ means arranged at an
i nternal upper part thereo and vacuun1&is i1l ation neans arranged at an

i nt ernal Iomer part ithereaf . 4 crude

5 1d: vacuum distillate
le: ﬁacuum residue
1f: naphtha
lg: kerosene
lh: light gas oil
10 1li: heavy gas oil
2: atmoSpheric_distillatiQn column
2':'atmospheric distillation part
3: vacuum distillation column
3': vacuum distillation part
15 4: piping
5: valve
61 evacuatof
7: side stripper
8: pump
20 9: furnace
10: feed oil inlet
11: atmospheric distillate outlet
12: reduced crude outlet

13: reduced crude inlet



5 the atnospheric distillation means conprising a feed oil inlet, an
atnmospheric distillate outlet and a reduced crude outlet, the vacuum
distillation neans conprising a reduced crude inlet, a vacuuln0du&t i2bikat e
outlet, a vacuumresidue .10 outlet and a vacuum devi ce connecting port,

t he reduced crude outlet of the atnospheric distillation nmeans coupl ed

t hrough -a piping nean wth the reduced crude inlet of the vacuum
distillation neans. 15 BRI EF DESCRI PTION OF THE DRAWNG Fig. | is a
schemati ¢ di agram showi ng the petrol eum @ ocessing. method of the present
invention, particularly the process constitution of Exanple 1, Fig. 2 is a
schematic di agram showi ng the prior art, 20 particularly the process

constitution of Conpakalh¥umEXaWR) gllatea%%tﬁle% 3 is a schemtic
expl anatory view of an appar at us the present invention conprising a

distillation coIunn15stgggthege%&%ugAgu%Q% 8 la: feed oil 1b: atnospheric

distillate 1c: reduced cru vacuum stillate 1|e: vacuum residue

16: vacuum device connecting port

A: distillation column structure
PREFERRED EMBODIMENTS OF THE INVENTION
The present invention will be described in greater

detail below.

10 Petroleum processing method

The petroleum processing method of the present
invention is a method for fractionating a feed oil into
atmospheric distillate, vacuum distillate and vacuum

" residue, the method comprising the steps of:
15 (1) performing an atmospheric distillation of a feed
oil to thereby attain a separation thereof into atmospheric
" distillate and reduced crude; and

(ii) subjecting the redﬁced crude to a vacuum

Qistillationwithoutheatingtotherebyattaine1separation
20 ‘thereof into vacuum distillate‘and vacuum residue.

One mode of petroleum processing method according to
the present invention will be described with reference to
Fig. 1. First, feed o0il la is preheated. The preheated

feed o0il is fed into atmospheric distillation column 2



i f: naphtha 1g: kerosene 1h: light gas oil 10 1li: heavy gas oil 2.:

at nospheric distillation colum 21: atnospheric dlstlllatlon part
vacuumdi stillation colum 3': vacuumdistillation part g nggag

val ve 6: evacuator 7: side stripper 8: punp 20 9: furnace 1 il
inlet 11: atnospheric distillate outlet 12: reduced crude outl et 13."
reduced crude inlet 2 0 MAY 200% 14:* vacuumdistillate outlet 15: vacuum
residue outlet 16: vacuum device connecting port -A distillation colum
structure 5 PREFERRED EMBGDI MENTS OF THE IIRVENTI ON The present invention
wi | be described in greater :

whereinénatmosphericdistillationisp@rformedtotherebf‘
thainatmosphericdistillateZuaandredﬁcedcﬁudélc. The
obtained reduced crude lp without being heated is fed into
vacﬁum distillation column 3 Qhe.rein a vacuum distillation
5 is performed to thereby obtain vacuum distillate 1d and
vacuum residue (short residue or vacuﬁm bottom) le.

The atmospheric distillation can be performed byrmeans
ofanatmosphericdistillationapparatussuéhasatmospheric
distillation column 2 into which preheated feed oil la is

10 fed. The terminology "atmospheric" refers to a preséure
condition such that about 0.5 to 2 kg/cm?G i-s”exhibit'ed at
flash zone of feed oil in the atmospheric distillation
apparatus. The atmospheric distillation enables
fractionatingcﬁstillateswhoseboilingpointijsgenerally

15 not higher than_about 350°C, depending on the temperature
offlashzone,andébtainingreducedcrudeaseacolumnbottom
oil.

In the present invention, ﬁot only various types of
crude oils but also heavy 0il and oils obtained by cracking

20 orgénic polymeric compounds such as coal, natural bitumen
and plastic can be used as the feed 0il la. The light gas
containedjjltheatmosphericdistillatélb(unlbeseparated

and recovered if necessary.



detail below. 10 Petrol eum processing nmethod The petrol eum processi ng

met hod of the present invention is a method for fractionating a feed oi
into atnospheric distillate, vacuumdistillate and vacuum residue, the
met hod conprising the steps of: 15 (i) perform ng an atnnspﬁdiMWYZM&
distillation of a feed oil to thereby attain a separation thereof into

at nospheric distillate and reduced crude; and (ii) subjecting the reduced
crude to a vacuum distillation without heating to thereby attain a
separation 20 theredf into vacuumdistilthte and vacuum resi due. One node
of petrol eum processi ng nethod according to the present invention will be
described with reference to Fig. 1. First, feed oil la is preheated. The

preheated feed oi | Ths dedfhd M@ @sﬁb@&‘eﬁu@eﬁtéf:?@é'l@wﬁghéfggwa 2r Gy MAY

2004 10 wherein an atnospheric distillation is perforned to thereby obtain

e d
Tcw {hout bei ma Hea e R e s et dr e A S o
vacuum distill @533@ &t isbRAT 53HNEY b theEQPX%%j]%@fr%]r%/@fy%geOdl ?::%Eé‘?’f e id

and vacuum resi (short residue or vacuum héric

distillation can be %géﬁﬁgggly, nﬁ%nieduce%n c?:turcrios%q%liildra ! Stfll’.'lolmattlhon
appar at us such as at MOSPHErT C ,

5. atmospheric distillation appératus is fed through piping
4intovacuumdistillationapparatus3withoﬁtbeingheated.

In the preseﬁt invention, the temperéture of reduced
crude exhibited when being fed into the vacuum distillation
apparatus, is preferably lower than that of the feed oil

10 being fed into the atmospheric distillation apparatus,
although,depending'on.the temperature condition<ﬁ1ring the
atmospheric distillation, is preferably 380°C or below,
still preferably 330 to 380°C, and optimally 330 to 350C.
It is preferred that the temperature of reduced crude be

15 as mentioned above, because the thermal cracking thereof
is inhibited.

The reduced crude is fed into the vacuum distillation
apparatuswithoutbeingheated. Thereforé,itisnotneeded
to provide a furnace between the atmospheric distillation

20 apparatus andrthe*vacuunldistillatixnlapparatus. waever,

| when a furnace is already provided, the petroleumprocessing
method of the present invention can be executed by feeding

the reduced crude into the vacuum distillation apparatus



distillation colum 2 into which preheated feed oil la is 10 fed. The
term nol ogy "atnospheric" refers to a pressure condition such that about
0.5 to 2 kg/cn2.Gis exhibited at flash zone of feed oil in the

at nospheric distillation apparatus. The atnospheric distil2 &GM$n28nhabl es
fractionating distillates whose boiling point is generally 15 not higher

t han about 350C, depending on the tenperature of flash zone, and obtaining
reduced crude as a columm bottom oil. In the present invention, not only
various types of crude oils but also heald oil and oils obtained by
cracking 20 organic polyneric conpounds such as coal, natural bitunen and
pl astic can be used as the feed oil la. The light gas contained in the

at mospheri ¢ di g§ih! ﬁéﬁt%ggcéﬂ%peﬂéf% @%infﬁ' e\‘[l?é:%ve% ra{tfurnece Stqi%'e 20

MAY 2004 11 The tenperatufe of " the reduced cru IS W awn T rom
at nospheric di gty [ pat.a [ referably in the range of about 330
aParLpryeaah, HEs g e

to 380C, still prefera ubsequently, the reduced crude ‘
wi t hdrawn fromthe pherjic distillatio aratus is fed through
piping 4 into vacuE%ed?églgﬁgﬁ%??%nv%%’ﬁ‘érpa?h%tlsfﬁat?ﬁ%toﬁéﬁeﬁg“?%gt%dﬁn t he
present inventjign he tenmperatuyre _of redyced crude exhibited when being
fed into the vgxuun$ FEPPFB&F?&ﬁ&agﬁBErQPg Wni§aBrgPeP§Eﬁ9rF6ﬁbﬁ“¥kﬁh t ha

of the feeqfOiEonventional vacuum distillation conditions. '

With respect to the vacuum conditions employed for the
vacuum distillation, when, fdr example, a vacuuml
distillation column is used as the vacuum distillation
apparatus andno steamis introduced therein, it is preferred

10 that the column top pressure be in the range of about 5 to

100 mmHg, especially about 5to20mmHg, and that the pressure

-at flash zone of reduced o0il be in the range of about 20

- to 150 mmHg, especially ébout 20 to 50 mmﬂg. During the

vacuunldistillation, steam can be introduced in the vacuum

15 distillationapparatustothereby lower thepartial pressure
of oil.

In the present invention, the redﬁced crude is not
heated; so that it can be introduced in the vacuum
distillafion apparatus without suffering from thermal

20 cracking. | |

Therefore, the reduced crude is almost free from the
formation of olefins by thermal cracking and ensures a low
probability of coking before being introduced in the vacuum

distillation apparatus.



10 being fed into the atnospheric distillation apparatus, although
dependi ng on the tenperature condition during the atnospheric
distillation, is preferably 380C or below, still preferably. 330 to 380C,
and optimally 330 to 3500C. It is preferred that the tenpér MY 208
reduced crude be 15 as nentioned above, because the thermal cracking
thereof is inhibited. The reduced crude is fed into the vacuum
distillation apparatus w thout being heated. Therefore,- it is not needed
to provide a furnace between the at mospheki ¢ distillation 20 apparatus and
the vacuum distillation apparatus. However, when a furnace is already
provi ded, the petrol eum processing nethod of the present invention can be

executed by feedi nwa&ﬁ@mb%htqqqe%élﬁ@aisrﬁ‘eighﬁﬂﬁﬁiel&ﬂcﬂ{réahhxhéiés%ue
apparatus-2 0 MAY 200% 12 with heating only for maintaining the tenperature

of the reducegde (fdiigel Bt Aenblr thHGa SHBREAUANE 1 VACUWIN QL SEIdd At Fon of
at or under” 5

reduced crude by a vacuum disti ion colum can be per

conventional vacuuny ég&%ﬁ%§*599t99ﬂgkgi?ﬁ%a#¥%ﬁgS&ﬁ%ﬁf%%t%%n%%ﬁ%¥§5&§"‘

condi tions enpl oyed for vacuum di st or “exa

vacuum o 11 Lhatbonscolyum 5, uee A ey waeum AL g Lol o appta

and no steami's I ntroduce erern, S pr top
pressure b% : “réé‘ﬁcéé%%d)é w%?.%%thaSS tn%t undergone any thermal cracking,

s0 that the olefin content thereof is less than that of the
conventional vacuum distillate. Therefore,‘the vacuum .
distillateébtainedjjlfhepresentinventbmlismorestable
‘than conventional vacuum distillate having higher olefin
10 contents.
Thevacuumdistillateobtainedintheérésentinvention
is suitable for use as a feed oil in such processes as the
fluid catalytic cracking, hydrocracking and
hydrodesulfurization. |
15 . The content of metal compounds and asphaltenes.as
catalyStpoisoninthevacuumdistillateisextremelysmall,
and hence the vacuum distillate is suitable for use as a
feed o0il in various processes without the need of a step
for removing them.
 20 Furthermore, the vacuum distillate obtained in the
present invention has a low olefin content as compared with
that obtained by heating reduced crude and cenducting a

vacuum distillation thereof at high temperature. So that,

whentheﬁacuumdistillateobtainedinthepresentinvention



3.00 mmHg, especially about 5 to 20 mrHg, and that the pressure .at flash
zone of reduced oil be in the range of about 20 to 150 nmHg, especially
about 20 to 5.0 mg. During the vacuumdistillation, steam can be
introduced in the vacuum 15 distillation apparatus to thereBy) MWelllk he
partial pressure of oil. In the present invention, the reduced crude is
not heated, so that it.can be introduced in the vacuumdistillation
apparatus wi thout suffering fromthermal 20 cracking. Therefore, the
reduced crude is alnmost free fromthe fodfration of olefins by thernal
cracking and ensures a |low probability of coking before being introduced
in the vacuum distillation apparatus. 2 0 MAY 2004 13 Vacuumdistillate id

as a distillatesaRddyraesumees ¢y 'fo%{"érpeco?mf%' & AN AS VagLUUum
distillation apSargius. The vacuunn&%gil ate (vac un1ga§gg: ) 65ta|3 d hn
the present | ' [ ed by a vacuumdistillation of 5 reduce
crude which hagﬁﬁgkhggdgﬁggﬁggéﬁy thermal cracking, so that the olefin

Ther of ore. the vacu Ll SETFRAEe S AaHT e TIgEeHPEPRTEA FOrthe. mor e
stable than cgoueRhkopaleXReun™ &' SIddd AL BRI L IPE e b S o 0ea

5 byheatingreducedcrudeandconductingavacﬁumdistillation
thereof at high température. Therefore, when it is used
as a feed oil in the above cracking process, a conversion
to lighter fractions is easy and efficient with economic

" advantage.

10 . In the present inventi?n, substantially no coking
attribgted to thermal cracking occurs because'the reduced
crude without being heated is. subjected to a vacuum
distfllation. Therefore, the content of carbon residue in
the vacﬁum.residue obtained in the present invention is so

13 low that the vacuum residue is suitable for use aé a fuel
oil.

Furthermore, in the present invention, the reduced
crude does not suffef from coking, so that it is not likely
for coke to accumulate to the piping or the vacuum

20 distillation apparatus. Therefore, shut down maintenance
for removing coke fouling to the apparatus is substantially

:unnecessitated to thereby enable long-term continuous

operation. Although, for example, shut down maintenance

for the conventional vacuum distillation apparatus must



The vacuum distillate obtained in the present invention is suitable for

use as a feed oil in such processes as the fluid catalytic cracking,
hydrocracking and hydrodesul furization. 15 The content of netal conpounds
and asphaltenes as catalyst poison in the vacuun1d|st|IIat@flﬁﬁé%EWenely
smal |, and hencte Thé vacuumdistillate is suitable for use as a feed oi

in various processes w thout the need of a step for renoving them 20
Furthernore, the vacuumdistillate obtained in the present invention has a
| ow ol efin content as conpared with that1®&btained by heating reduced crude-
and conducting a vacuumdistillation thereof at high tenperature. So that,
when the vacuumdistillate obtained in the present invention 2 0-MAY - 2004

L4 LT LA G BACERISN GO s YL WA SPISs
AT REII o NG A S LN R
Iher e ore, Wl ILLIMET 258 ES0,01, L abore erackl g occes. @
advantage. 10 iwé”yéggsp%%S%ﬁ%rg%ﬁeg%zﬂgéef%p%&%gué¥f€§€¥)ﬁﬁﬁ%égée.
5 Further, economic advantage is ensured by a decreased
frequency of shut'doﬁn-maintenance.

Tﬁe petroleum processing methéd of the présent
invention can be praéticed by the use of the petroleum
processing apparatus comprising an atmospheric

10 distillationapparatusandavacuumdistillationapparatus,
+ the petroleum processing apparatus not eguipped with any
: furnacebetweentheatmosbhericdistillationapparatusand
the vacuum distillation apparatus;- Alternatively, the
petroleum processing method of the present invention‘can
15 bepfacticedbytheuseofthepetrolewnprocessingapparatus
comprising an atmospheric‘distillation part and a vacuum
distillation part integrally coupled with each ofher, the
petroleumprocessing apparatus not equippedwithany furnace
for heating reduced crude between the atmospheric
20 distillation part and the vacuum distillation part. Still
alternatively, the petroleum processing method of.the
present invention can be practiced by the use of the

conventional petroleum processing apparatus comprising an

atmospheric distillation apparatus and a vacuum



attributed to thermal cracking occurs because the reduced crude w thout
bei ng heated is-subjected to a vacuum distillation. Therefore, the.content
of carbon residue in the vacuum residue obtained in the present invention
is so 15 low that the vacuumresidue is suitable for use asyg {uelypnsoi | -
Furthernore, in the present invention, the reduced crude does not suffer
fromcoking, so that it is not likely for coke to accunulate to the piping
or the vacuum 20 distillation apparatus. Therefore, shut down mai ntenance
for renoving coke fouling to the apparatué is substantially unnecessitated
to thereby enable | ong-termcontinuous operation. Although, for exanple,
shut down mai ntenance for the conventional vacuumdistillation apparatus

must 2 0 MAY 2004t13 lgariemahbyabet 6af Mredpotto Béuh 8aice@emny d8phPads
nont hs dependi ng on operation conditions, operation in the present

i nvention can kenG@Mddweeh b radQNge tHddh REEIQh 1Al 1 £28L+ 1 1 YL YERTS tO

thereby realize a productivity increase. 5 Further, "econom c advantage is

ensured by a d%@%@%%%%s EEQQH%QQMMQLH§%H%ETTM%tq%EnEEEQEQ@uaTE@r?ﬁEﬁgheum

processi ng nethod of the present 1nvention can.be practice e use of

t he petr0|3U”‘t@%Q99§§kﬂgnggegﬁﬁﬁgédgggg{#iiHgiEEaﬁhﬁggﬁgggigmégrature

distillation apparatus and a vacuum at 1 on appar
5 of the reduced crude. :

In this petroleum processing‘mefhod according to the
present invention, it is preferfed that the obtained
atmospheric distillate bé hydrotreated. It is also
?referred that the obtained vacuum distillate be

10 hydrotreated. Further, the obtained atmospheric
distillate and vacuum distillate may . be hydrotreated all
together. Collective hydrotreatment of the atmospheric
distillate and the vacuum diétillate is preferred to
individual hydrotreatments thereof from the viewpoint that

15 the hydrotreatment apparatus, catalyst and quantity of heat
can be economized. In the present invention, the
terminology "hydrotreatment" comprehends any treatments
accompanied by hydrogen combining reaction, such as
hydrogenation, hydrodesulfurization or hydrocracking.

20

Petroleum processing apparatus

The petroleum processing apparatus of the present

invention is an apparatus for fractionating a.feed 0oil into



t he petrol eum processi ng apparatus not equi pped with any furnace between
the atnospheric distillation apparatus and the vacuumdistillation
apparatus. Alternatively, the .petroleum processing nethod ﬁ AIAQGZDB{ esent
invention can 15 be practiced by the use of the petrol eum proceSS| ng
apparatus conprising an atnospheric distillation part and a vacuum
distillation part integrally coupled with each other, the petroleum.
processi ng apparatus not equi pped with ani/ furnace for heating reduced
crude between the atnospheric 20 distill atf on part and the vacuum
distillation part. Still alternatively, the petrol eum processing nethod of
the present invention can be practiced by the use of the conventional

pet rol eum pr ocessosphappar di 48 it0apE|, Sivaguam dakreIpher andi Shichlat i on
apparatus and a vacuum 2 0 MAY 2004-16 distillation apparatus, the

petrol eum pr ocessi@@e APPREaLPar@@usPRefpWikAng .f urnace between the .
atmospheric distiilation apparatus and Fhe vacuum di still ati on apparat us,.

provided that the furbagBetscusesk ON yc{ok rd&fn@é%géﬁggtg&gcsoﬁﬁ&%@rg&the

of the reduced crude In this petrol eum processing

present invent 1S 1P t t
distillate be ?13%%(30(% troelalt egit%f ?Eﬁ%@gfq@?&cp?gﬁg??Zé@tgﬂ%?&‘t,{;@;cﬁg%%al neéj Vacuum

di stillat e§3e 10 hy@é@&ﬁlﬁatﬁfgtlfféifgﬁ md BEs O@é;%lg'fg oaf rg)e%oar}erﬂlcng the

reduced crude into vacuum distillate and vacuum re51due in
vacuum condltlon; and.
a p:‘gping mean for directly feeding the reduced crude
into lthe vacuum distillation means. |
6 . Oné form of the‘ petroleum processing apparatus of the
'p.resént invention wil_l now be described with reference to -
f‘ig. 1. Tt includes atmospheric dis.tillation column
(atmoépheric distillétion means) 2, inwhich an atmospheric
distillation of preheated feed oil la is performed; vacuum
15 "distillation column (vacuumdistillationmeans) 3, in which
a vacuum distillation of reduced crude 1lc obtained by means
of the atmospheric distillation column 2 is performed; and -
piping 4 for directly feeding the reduced crude 1lc into the
vacuum distillation column {(vacuum distillation fneans) 3.
20 The piping 4 for directly feeding the reduced crude
into the vacuum distillation means is one through‘which the
| reduced crude obtainedby the atmosphericdistillationmeans
is fed without passing any furnace into the wvacuum

distillation means. The piping 4 may be fitted with



distillate and vacuumdistillate may be hydrotreated all together.

Col l ective hydrotreatnment of the atnospheric distillate and the vacuum
distillate is preferred to individual hydrotreatnents thergof fromthe
vi ewpoi nt that 15 the hydrotreatnent apparatus, catalyst and Gi¥td0y of
heat can be econom zed. In the present invention, the -term nol ogy
“hydrotreatiment” conprehends any treatnments acconpani ed by hydrogen
conbi ni ng reaction, such as hydrogenation, -hydrodesul furization or _
hydr ocracki ng. 20 Petrol eum processi ng apﬁﬁratus The petrol eum processing
apparatus of the present invention is an apparatus for fractionating
a.feed oil into 2 0 MAY 2004 17 atnospheric distillate, vacuumdistillate

and vacuum reségdughebhe @PPAS RIHASCIE Yt BEp1 tl&*@éﬁ*\%é&ﬁééﬁi d gon

means capabl e of separating a feed oil -into atnospheric distillate and

reduced cr Ude;reéuc‘f@&%%é’é?@d(}l?t&iso@a 5 Cﬁg?@iﬁto n& &P l?ﬂ%tteh:e,

reduced crude i nto vacuum di sti ate and vaduuntreéesidue i n “vacuum

condi tion; anda??pgggggm%zagefQ%Bg%ﬁggggx ngQiEgS%gstneduced crude intg

. 1011, .
the vacuumdi still ation ans. rmo roPeun1proceSS|ng

apparatus of the " presgif, VR LR0LLELGOpRE-RES" LRodnY Ll Lehg" ence

5 invention is one which fractionates a feed oil into
atmospheric distillate, vacuum distillate and wvacuum
. residue. Thus, the apparatus does not need ancillary
facilitieé for atmospheric distillétion column, suéh as a
side strippereﬁmipump—around, to thereby enable egquipment
10 simplification remarkably as compared with the apparatus
in which, in the atmospheric distillation step, the
atmospheric distillate is separated into fractions such as
naphtha, gasoline, light gas 0il and heavy gas 0il.
Asnentionedabove,thepetroleumproceséingapparatus
15 of the present inventioﬁ is not equipped with any furnace
between the atmospheric distillation apparatus aﬁd the
vacuum distillation apparatus.
Therefore, the equipment cost relating to a furnace
canbe cut down, and securingthearea for installinga furnace
20  and for having a safety zone or the like around a furnace
is unnecessitated to thereby enable reducing the site area.
Further;thereducedcrudeisfreefromthermalcracking
and coking to thereby enable obtaining a vacuum distillate

whose olefin and carbon residue contents are low. Also,



Fig. 1. It includes atnospheric distillation colum ('atnospheric
distillation nmeans) 2, in which an atnospheric distillation of preheated
feed oil la is performed; vacuum 15 distillation colum (vacygnuay 2004
distillation neans) 3, in which a vacuumdistillation of reduced crude is
obtai ned by neans of the atnospheric distillation colum 2 is. perforned,
and piping 4 for directly feeding the reduced crude is into the vacuum
distillation colum (vacuumdistillation neans) 3. 20 The piping 4 for
directly feeding the reduced crude into tHe vacuumdistillation means is
one through which the reduced crude obtained by the atnospheric :
distillation neans is fed w thout passing any furnace into the vacuum

distillation r@@@&oumelgpépheqe%@ue Rephirated Wit Be%%d\é%é@@&%ﬁeé&b

peri pheral units which do not apply heat treatnment to the reduce cQﬁde,

such as val ve §,a81¢018hqaPdra ELAWIARLES: op@Rdtdbs0 May be fitted with
heat insul ation. The petiol eum processi ng aBparatus of the present 5

rvents on 1S one wysheLigct! O9a!S8nacho6d okt ocpRLIRSRACE

distillate, vacuumdistillafe and va S, appar at us does

ot need anel | ehyceh el by ge hon,aLmanheie sl Ll gn galum.  sueh as

a side stripper an oun y “ena . ( .
S pher 8 L FITLIRE) S 2o SOPRELS bl b (R8RAGA B0 R A 45 Whnlrdd
-wifh that of the conventional petroleum processing'apparatus
equippedwitha furnace between the atmosphericdistillation
apparatus and the vacuum distillation apparatus. |
in the present invention, the length of piping
10  connecting the atmospheric distillatipn apparatus and the’
vacuum distillation apparatus can generally be in the range
of about 5 to 50 m, preferably about 5 to 30 m, rdepending
on the scale of the petroleum processing apparatus. This
piping length is extremely small as compared with about 50
15 to 100 m generally necessitated when the reduced crude from
| the atmospheric distillation apparatus is fed through a
furnace into the vacuum distillation apparatus.
When the aﬁove piping length is small, the hea£ loss
of reduced crude between the atmospheric distillation
20 apparatus and the vacuum distillation apparatus can
favorably be reduced. Also, reductions of the piping
facility cost and the site area can favorably be attained.

In addition, in the petroleum processing apparatus of

the present invention, it is not needed to install a pump



atmospheric distillate is separated into fractions such as naphtha,
gasoline, light gas oil and heavy gas oil. As nentioned above, the .
petrol eum processing apparatus 15 of the present invention %% @8;A§QU|pped
with any furnace between the atnospheric distillation apparatu na’t he
vacuum di stillation apparatus. Therefore, the equipnment cost relating to a
furnace can be cut down, and securing the area for installing a furnace
20 and for having a safety zone or the like around a furnace is
unnecessitated to thereby enable reducing2@he site area. Further, the
reduced crude is free fromthernmal cracking and coking to thereby enable
obtaining a vacuumdistillate whose olefin and carbon residue contents are

ow. Also, 2 0,bN.200¢n19.the.LANLinO G0k Lo ! e anngral us £ap be

reduced to thereby enable [ong-termcontinuous op t he

I th of pipi iy e_ atnospheric distillation apparatus, and the
vacoum § i st PTefRARAEE il arion P REREFE bR Famn Bt Seeds aogfdléevé‘ht h
that of th | i ] _petrol eum processing apparatus  equipped with a
fUr nace bet weokt ES S MbRPITEr & LR 4t gf’r%agpaF%?lu%e P4 e i

istillatic t In the present invention, the length of piping
ggzn;ct?ngoghggggﬁgggﬁgr?Braﬁg i Pl 50 GheLsha Csesdndaliey cayseuthe
distillatjqp aBParatus can generally be in _the range

essure around the furnace of high temperature té b-e higher
than the preésure around part where the reduced crude-is
withdrawn from the atmospheric distillatioﬁ apparatus.
This necessitates the installation of pump 8 between
atmospheric distillation apparatus 2 and vacuum
10 &istillatiqn apparatus 3. Such a puﬁp is not necessarily -
provided in the present invention. "Installing no pump is
preferred because the pump facility cost can be cut down
and the site area can be reduced.
In the petroleum.processing apparatus of the present
15 invention, the amount of reduced crude fed into the vacuum
distillation apparatus can.be controlled only by means of
valve 5. This is because not only is the internal preésure
. of the vacuum distillation apparatus lower than that of the
atmospheric distillation apparatus but also the pressure
20 drop at the piping is slight, so that only adjusting of the
| valveenablesfeedinganapprOpriateamouﬁtofreducedcrude
into the vacuum distillation apparatus.‘

Common apparatus for distilling reduced crude at a

reduced pressure can appropriately be used as the vacuum



of about 5 to 50 m preferably about 5 to 30 m depending on the scale of
the petrol eum processing apparatus. This piping length is extrenmely smal
as conpared with about 50 15 to 100 mgeneral ly necessitated Wq;ﬁ Qdﬁg
reduced crude from the atnospheric distillation apparatus is fed through a
furnace into the vacuumdistillation apparatus.. Wien the above pi pi ng
length is small, the heat |loss of reduced crude between the atnospheric
distillation 20 apparatus and the vacuumdistillation apparatus can
favorably be. reduced. Also, reductions of “the piping facility cost and the
site area can favorably be attained. |In addition, in the petroleum _
processi ng apparatus of the present invention, it is not needed to instal

a punp 2 0 MAYd26@4 12Q thetvepparha wnf s e ivr sl st [aid o apparatdls and
the vacuumdistillation apparatus because no furnace is provided. 1In the

prior art as shewdtion 8f Zhet E@eé@qhé‘ée@iﬁﬁ!ﬂﬁethé vmxﬁddi)éqy}{g@%sng to
t hereby occasi onal | y cause the pressure around the furnace o g

t enper at ur e tOapgaEb&@%rcthﬁﬁ;kﬂﬁkﬁﬁ%i?%ﬁ?g?%ﬂ#%?o&aEEm%@ﬁr égﬁaﬁﬁggced

crude is withdrawn fromthe atnospheric’ i on-appara us._ll >
a5 o ac oA et TR LB D, ATRSRUgRL o L
necessarilys praVdachdd ;s Ehey P SSER L ONERL 00 A chidsbRleh /i Rds N9 PR IS
apparatﬁs and ﬁhe vacuﬁm‘distiliation apparatus; so that
the equipment cost can be largély cut down and the sife area
can be reduced.- Fﬁrthermdre, the petroleum processihg
apparatus can have its scale reduced and can aléo be
10 simplified to thereby facilitate apparatus control and
‘enable low-cost apparatus control;

Furthermore, not only can the piping provided between
the atmospheric distillation apparatus and the vacuum
distillation apparatus be shortened but also a pump is not

15  necessarily equipped to thereby enable reducing the
equipment cost and the site area and further enable
.facilitating apparatus control.
Still further, the petroleum processing épparatus of
the present invention enables obtaining vacuum distillate
20 fronlrgduced crude at low cost. In addition, stable vacuum
disfillate whose olefin and carbon residue contents are low
can be obtained by the use of the petroleum processing
apparatus of the present invention because reduced crude

1s not heated therein.



preferred because the punp facility cost can be cut down and the site area
can be reduced. In the petrol eum processi ng apparatus of the present 15
invention, the anount of reduced crude fed into the vacuum distillation
apparatus can-be controlled only by means of valve 5. This is) hé¢atide not
only is the internal pressure of the vacuumdistillation apparatus |ower
than that of the atnospheric distillation apparatus but also the pressure
20 drop at the piping is slight, so that gonly-adjusting of the valve
enabl es feedi ng an appropriate anount. of 2educed crude into the vacuum
distillation apparatus. Conmon apparatus for distilling reduced crude at a
reduced pressure can appropriately be used as the vacuum 2 0 MAY 2004 21

distillati'on apparaths pRekBEecRREPIRcsRUNRY iPbarti€s IEIUGHd %n:é)gecﬁtg; he

pressure within the vacuumdi stillation apparatus can be perforne

use of CommN gYIEHRLON Ay ADRGNRorf EOWLNRANBYCAs L0 L 19 REESEM umpey

invention, 5 no furnace iS5 equi pped be en the atnospheric di

apparatus and Lhe.vagtumediStrl Aticen BpRATALHS: g $4 it Nale o the, Syl prent
ar ea ]b CP -

cost can be largely cut down an the sit can "be reduce ;
and can al So ba THL Lo Ehl TELeET Sienaran Y At ERte SR AT Cont rol and
enabl e lOW'fFO-St app@ﬁgt E%rﬁpgy %lh'e petroleum processing apparatus
‘cémprisincj_a distillation column structure of the preseht
invention is as shown in Fig. 3.‘
Referring to Fig. 3, the d'iétillatidn column structure
A éorﬁprising atmospheric distillation means 2' arranged at
lb an internal upper part thereof and vacuumdistillation means
| 3‘. arranged at an interﬁal lower part thereof. Referring
fufther to Fig. 3, the atmospheric distiilation means 2'
comprising a feed oil inlet 10, an atmospheric distillate
outlet 11 and aAreduced crude outle’t_12.. The vacuum
15 distillation means 3' comprising a reduced crude inlet 13,
a2 vacuum distillate outlet 14, a vacuum residue outlet 15
and a vacuum device connecting port 16. And the reduced
crude outlet 12 of the atmospheric distillation means 2°
coupled through a piping 4 with th'e reduced crude inlet 13
20 of the vacuum distillation means 3'. |
This piping 4 is one through which the reduced crude
obtainedbytheatmosphericdistillationmeans is fedwithout

passingany furnace into the vacuumdistillation means. The

piping 4 may be fitted with pe.ripheral units which do not



Furthernore, not only can the piping provided between the atnospheric
distillation apparatus and the vacuum distillation apparatus be shortened
but also a punp is not 15 necessarily equi pped to thereby enablleMredini ng
the equipnent cost and the site area and further enable facilitating
apparatus control. Still further, the petrol eum processi ng apparatus of
the present invention enabl es obtaining vacuumdistillate 20 fromreduced
crude at low cost. In addition, stable v umdistillate whose ol efin and
carbon residue contents are low can be oBtained by the use of the
petrol eum processi ng apparatus of the present invention because reduced
crude is not heated therein. 2 0 MAY 2004 22 The pterol eum processing
apparatus of tépppyeseat treweméndntoayhalsedbeedrcappsr atwsh ofs valve
distillation colum structure for fractionating a feed oil into

atnmospheric dbstaliatet amduunt hetnétat e and MBoaiway esd duatdd Qe orm
of the petrol eum processi ng apparatus conprising a distillation colum

structure of theapresenliatidyentidiheS passsR@WMInt8ntion, SthKef&igENGb £ 0
Fig. 3, the distillation colum structure A conprising atnospheric

distillation MeRas ik 42B8agd1ahg e abdid&d RBludiPREk 184 L2 hefgdfhand
vacuum di stillation neans 3' arranged at an internal |ower part thereof.
Referri ng 5 reduced crude inlet 13 of the vacuum distillation means 3°',
| although varies depending on the.scale of the apparatus,
can generally be in the range of about 5 to Sd.m, preferablyl
Aabout 5 to 30 m.
| | Inthis petroleumprocessingapparatus of distillation
10 column structure compri'sing tAhe atmospheric distillation
means 2' and the vacuum distillation means 3' coupled
together so as to formone body, the atmosplheric distillation
means 2' enables performing fhe atmo_sphe.ric distillation
for fractionating a feed oil intoc atmospheric distillate
15 and reduced crude undef the same copditions as in the
atmospheric distillation step of the ﬁetroleum processing
methodrof the present inventicon. _Further, inthis petroieum
proéessing apparatus, the vacuum distillation means 3'
enables performing the aforementioned customary vacuum
20 distillation under the same conditions as‘in the wvacuum
distillation step of the petroleum processing method of the
present invention.

This petroleum processing apparatus according to the

present invention comprises the atmospheric distillation



further to Fig. 3, the atnospheric distillation neans 2' conprising a feed
oil inlet 10, an atnospheric distillate outlet 11 and a reduced crude
outlet 12. The vacuum 15 distillation neans 3' conprising a %duce% crude
inlet 13, a vacuumdistillate outlet 14, a vacuum resi due ofit M8 #8% and a
vacuum devi ce connect.ing port 16. And the reduced crude outlet 12 of the
at nospheric distillation neans 2' "~ coupled through a piping 4 with the
reduced crude inlet 13 20 of the vacuumdistillation means 3'. This piping
4 is one-through which the reduced crude $bt ai ned by the atnospheric
distillation means is fedw thout passing any furnace into.the vacuum
distillation neans.. The piping 4 may be fitted with peripheral units which

do not 2°0 MAYmE8A4 28dapipé Yvde@bm td et MENEL{6n RS AUGRHA & YdRseSiich as
valve 5., a joint and a flow nmeter, and-also may be fitted wth ‘%eat'

insulation. |nsbhes poeseph ddW edkvoNsotheat kRt P of Vo) pling
t he reduced crude outlet 12 with tyﬁesg reduced crudearle; gﬁﬂltgég%t (?Caéjcy/acuum

distillation neang gteatakibheHgh varies depending on the scale of the
apparatus, can generally be in the range of about 5.to 50 m preferably

sbout 5 10,90 \1rk evBeLEOL AR PLOcEesh o0 aapaaLerof S gl on

10 colum structure conprising the atnos T on

the vacuumgli stih ;ahian J®mans éomf%?!dBHSS atmospheric distillation means

arranged at an internal upper part theréof.and vacuum
-diStillationmeanéarrangedaténinterhal1owe£partthereof
according to the preseﬁt invention, the reauced crude
obtained by the_atmoééheric distiliation means, without
10 being heated, is fed into the vacuum distillation means,
SO that no furnace is equipped between the atmospheric
distillation means and the vacuum distillation means.
A'pump is not necessarily equipped between the‘
atmospheric distillation means and the vacuum distillation
15 means because no furnace is provided therebetweén.
Eurther, there is no furnace provided, so that the
rgduced crude does not suffer froﬁ coking in a furnace.
Therefore, the fouling of coke to piping and vacuum
distillation units can be suppressed to thereby enable
20 long—térm continuoug operation. |
Still further, there is no furnace provided, so that

it is not needed to supply energy for heating the reduced

crude.



together so as to formone body, the atnospheric distillation neans 2
enabl es perform ng the atnospheric distillation for fractionating a feed
oil into atnospheric distillate 15 and reduced crude under the sane
conditions as in the atnospheric distillation step of the pdtl dAsuD
processing nethod of the present invention. Further, in this petroleum
processi ng- apparatus, the vacuumdistillation means 3' enables perform ng
t he af orenmenti oned customary vacuun120,di§§illation under the sane
conditions as in the vacuum distillation“step of the petrol eum processi ng
met hod of the present invention. This petrol eum processing apparatus
according to the present invention conprises the atnospheric distillation

2 0 MAY 2004 24 neaNsrandert,heheagiping Soneaition MANS eRIEYHRN toget her .
so as to formone body, so that the site area can be reduced to a great

extent. In thedpetiallewiapr eeassi Agdappar dhysuRfadieliilied b9 MmeSnSOliym
structure conprising atnospheric distillation nmeans arranged at an

i nt er nal upperb@aémoibéﬁéafsﬁﬂ@h&@%ﬂyﬂkxﬁhﬁEhh]@ﬁégﬂfﬁﬁﬁﬁfaéii§99ﬁﬁ%§{ an

internal |ower part thereof according to'the pres _invention, ~t
reduced crude pebiaunedd¥uithe1 st PRSPRRIHC 1dist i ahi %élﬁasns%ta‘t’%rth%o‘“f 10

bei ng heated, is fed into' the vacuumdistillation nmeans, so t
furnace is 2quipRedqRel\WeeBrt FEGLALARSANE! iGito the vaduum.distillation
part can be minimized to thereby énable efficiently.
' berforming vacuum distillation.
The petroleum proceésing apparatus of the present
invenhtion enables reducing the site area as aforementioned
10 and hence enables cérrying out.apparatus construction at
low cost.
Further,vacuumdistillatecanbeobtainedfromreduced
crude at low cost by the use of the petroleum processing
apparatus of-the&present invention. Still fufther, vacuum
15 - distillate whose olefin and carbon residue contents are low
. can be obtained by the use of the petroleum processing
"apparatus of the present invention.
Moreover,jjlthepmesentinvention,apparatuscontrol
canbefacilitatedbyeffectinganépparatussimplification;
20
EXAMPLES
ThepreSentinventionwillfurtherbeillustratedbelow
with reference to the following Examples which in no way

limit the scope of the invention.



distillation neans and the vacuumdistillation neans. A punp is not
necessarily equi pped between the atnospheric distillation nmeans and the
vacuumdistillation 15 means because no furnace is provided phepgpepjeen.
Further, there is no furnace provided, so that the reduced crude does not
suffer fromcoking in a furnace. Therefore, the fouling of coke to piping
and vacuum distillation units can be suppressed to thereby enable 20

| ong-term conti nuous operation. Still fur Eer, there is no furnace
provided, so that it is not needed to sué |y energy for heating the
reduced -crude. 2.0 MAY .2004 .25 Moreover, the piping connecting the.

at nospheric distillation neans and the vacuumdistillation nmeans can be
shortened, so that not only can the piping facility cost be reduced but

al so the heat | oss which occurs at the 5 introducing of reduced crude.- into
the vacuum di sti-l| agxamplpant can be mnimzed to thereby enable
efficiently performng vacuumdistillation. The petrol eum processing

o orementi oned 10 and hence. cnab! saaan ALEUEh IR Te R B on a
| ow cost.. Further34afgcuumdibshinld-al @ﬁﬂ:l@SiQlita%ﬁgeéri%@oraegﬁjé:se&deric
5 distillation pilot apparatué 2, in which an atﬁospheric
distillatiqnwasperformed. Reducedcrudelcwaswithdrawﬁ
from the bottom of the atmospheric disﬁillation pilof
‘apparatus 2. Thetemperatureofthewithdrawnréducedcrude
lc was 348°C. The propérties of this reduced crude 1c are
.10 listed in Table 1.
Subsequently,jthe obtained reduced crude lc was
introduced in vacuum distillation pilot apparatus 3. .The
-temperature of the reduced crude 1c being introduced was
348°C. A vacuum distillation was carried out by the vacuum
15 distillation pilot apparatus 3 under conditions specified
in Table 1. Thus, vacuunlgas‘oil 1d and vacuum residue le
were obtained. rThe boiling peint range of the vacuum gas
0oil 1d was 289.7 - 561.9%C. The properties of the obtained .
vacuum gas oil 1d are iisted in Table 2.

20 A schematic view showing the process constitution of

this Example is given in Figf 1.

Comparative Example 1




crude at | ow cost by the use of the petrol eum processing apparatus of the
present invention. Still further, vacuum 15 distillate whose olefin and
carbon residue contents are low can be obtained by the use 20§ Mafe2004
petrol eum processi ng apparatus of the present invention. Mreover, in the
present invention, apparatus control can be facilitated by effecting an
apparatus sinplification. 20 EXAMPLES. The present .invention will further
be illustrated -below with reference to thg7follomnng Exanpl es which in no
way |imt the scope of the invention. MAY 2004 26 Exanple 1 Crude oi

| a (crude nane: Arabian light) was preheated to 34 9C . The preheated
crude oil la was.fed into atnospheric 5 distillation pilot apparatus 2, in
whi ch an at nospher i €hei san¢ |amaeplvast perifsarinmdt ikedyserh G 1€ 1R8s

wi thdrawn r fromthe bottomof the atnospheric distillation pilot
appar at us 2.. TherfenmedatuTheothnbeomthmdéawmeaa@é@e@rﬁaedqc|w%§N%%x§48C
The properties of, this reduced crude 1c are 10 listed in Table 1.

Subsequent | y, thEOObhasl pegingdiices acfwelen & asn whﬂkhoﬂﬁig%@dh%eﬁa&ylgae
distillation pilot apparatus 3. The .
. was heated to 430C. Thereafter, the heated reduced crude
5 was introduced in a vacuum distillation pillot' apparatus 3.
| Subsequently, a vacuum distillation was performed by
means of the vacuum dlstlllatlon pilot apparatus 3 under
conditions specified in Table 1, thereby obtainincj vacuufn
gas oil 1d and vacuum residue le. The properties of the
1.0 ' obt'ained- vacuum gas oil are listed in Table 2.

A schematlc view show:mg the process constltutlon of

this Comparatlve E‘.xample is glven in Fig. 2.
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MAY 2004 27 The ‘sanme atnospheric distilla
perfornmed. The thus obtai ned reduced crude |Ic was fed

into a furnace 9,
Thereafter,
distillation pilot

his Exanple is given in

2%

in which the reduced crude

apparatus 3. Subsequently,

was heated to

a vacuum di st

ig. 1. Conparative Exanple 1 20
on as in Exanple 1 was
t hrough a pi pi ng

430C.

t he  heat ed reduced crude . Famas iintroduced in a vacuum

illation was

performed by nean
condi tions specifi
vacuum r esi due |e.

listed in Table 2.
this Conparative B

S of the vacuum distriration pilot. apparatus 3 under
ed in Table 1, thereby obtaijni ngzampeum dasceig. kd. and
The properties of the 10 gbtai ned vacuurphgas oil are
A schematic view show ng thHe process congtitution of

Radplced iagugéven in Fig. 2. 2 0 MAY 2004 2§ -

feed rate (liter/h) 2.0 2.0
. demsity. (kg/m3) 962.4 962.4

total sulfur (wt.$%) 3.16 3.16

Conradson Carbon Residue (wt.$%) 9.01 9.01
Operation condition

column top pressure (mmHg) 10.0 10.0

flash zone pressure (mmig) 20.90 20.0

introduction part temp. (C) 348 430

flash zone temp. (TC) 323 408
Energy consumption in furnace 0 182
{kcal/h)

Table 2
Example 1 Comp. Ex. 1 -

Vacuum gas oil fraction

Runoff rate (liter/h) 0.6 1.4

Density (kg/m3) 903.0 933.6

Total sulfur {(wt.%} 2.16 2.70

Conradson Carbon Residue {wt.%) 0.15 0.60

Bromine number (gBrz/100g) 1.4 5.6




Table 1 Exanple 1Conp. Ex. 1 Reduced crude feed. rate (liter/h)2.02.0
density. (kg/ nB)962. 4962. 4 total sulfur (w.% 3.163.16 Conradson Carbon

Resi due (wt

.99 9. 019. 01 Operation condition colum top pressu
(rmmHg) 10. 010. 0 fl ash zone pressure (nmmHg) 20. 020.0 i ntroducti
(t) 348430 flash zone tenp.

(kcal/h) 5 Table 2 Exanple 1Conp. Ex. 1 Vacuumgas oil fraction Runoff
(liter/h)0.61.4 Density (kg/nB)903.0933.6 Total sul fur (wt..%2.162.70

Conr adson Carbon Resi due (w.

oh 0 e 201,

(7 C) 323408 Energy consunption in furnace0182

rate

%9 0. 150. 60 é%on1ne nunber (gBr2/1008)1 45.6 2

0 MAY 20Q4 29 | NDUSTRI AL APPLI CABILITY A 5|an|f|ed petrol eum processing
nmet hod by which

10

15

INDUSTRIAL APPLICABILITY

A simplified petroleum processing method by which

" vacuum distillate (vacuum gas 0il) is obtained from reduced

crude without the need to heat the reduced crude can be
provided by the present invention. EUrther,:h1thepresent

invention, the reduced crude does not suffer from thermal

crackingwith the result that stable vacuumdistillate whose

olefincontent is lowcanbe obtained. Stillfurther,cgking

does not occur, so that the fouling ofAcoke to apparatus

is slight to thereby enable long-term continuous opetation

of a petroleum processing apparatus.
Moreover, a petroleum processing apparatus by which
vacuumdistillatecanbeobtainedatlowcostfromthereduced

crude without the need to equip any furnace for'heating'the

-reduced crude and-peripheral units thereof can be provided

by the present invention. The site area can be reduced in
accordance with the simplification of the apparatus:

structure.



vacuum di stillate (vacuumgas oil) is obtained fromreduced crude wthout
the need to heat the reduced crude can be 5 provided by the present
invention. Further, in the present invention, the reduced crde Mageznpnot
suffer fromthermal <cracking with the3®esult that stable vacuumdistillate
whose olefin content is |ow can be obtained. Still further, coking does
not occur, so that the fouling of coke to apparatus 10 is slight to thereby
enabl e | ong-term conti nuous operation of a petrol eum processi ng appar at us.
Mor eover, a petrol eum processing apparatus by which vacuumdistillate can
be obtai ned atrhawscost fromthe reduced crude without the need to equip
any furnace for heating the 15 reduced crude and peripheral units thereof
can be provided by the present invention. The site area can be reduced in
accordance with the sinplification of the apparatus. structure. 30 CLAI M5

2 0 NAY 2004 1. A petr ol Gup.pnecaslAB Rt AU LoR AT AGHT SpaLi G d gy ude

oil into atnmospheritc di's ate,” vacuum i and vacuumresidue, the
B mospher | o drserioh Bit<s StRohusi QS LRy s BETA TR
thereof into alal}irr%g.gtqﬁtrnl %e%ii%hiel,l %h% %re]a%r%%_de%?ne%rcorcuedss'inagn%ethod
comprising the steps of:
(1) performing an atmospheric distillation of a
crude oil to thereby attain a separation thereof into
atmogpheric distillate and reduced crude; and
(1ii) subjecting the reduced crude to a vacuum

distillation without heating to thereby attain a separation

thereof into vacuum distillate and vacuum residue.

2. The petroleum processing method as claimed in
claim 1, wherein the reduced crude being fed into the vacuum
distillation step has a temperature which is lower than that
of the feed oil being fed into the atmospheric distillation

step.

3. The petroleum processing method as claimed in
claim 1 or 2, wherein the reduced crude is fed into the vacuum

distillation step at a temperature of not higher than 380°C.



(i1) subjecting the reduced crude to a vacuum distillation w thout heating
to thereby attain a separation thereof into vacuumdistillate and vacuum
residue. 2. The petrol eum processing nethod as clainmed in c?agad.gnherein
the reduced crude being fed into the vaduum distillation step has a
tenperature which is lower than that of the feed oil being fed into the

at nospheric distillation step. 3. The petrol eum processi ng nethod as
claimed in claiml or 2, wherein the reduced crude is fed into the vacuum
distillation step at a tenperature of not higher than 380C. 31 2 0 MAY 2004
4. The petrol eum processi pgrivldal Pods¥ifgd meRhadyasotlalimedsid &y 3,
wherein the atnospheric distillate 1s hydrotreated. 5. The petrol eum
processi ng nmeghogiasmel ai wed 3 N @dkeidf Al dEndsdierdic WRsei M dthe ¥acuum
distillate is hydrotreated. 6. The petrol eum processi ng nethod as cl ai ned
inany of cla|BBodrtQS8q. Wwherein the atnospheric distillate and the
vacuumdi stillate are hydrotreated all together. 7. The petrol eum
processing nethod as clained in any of clainms 1 to 6, wherein the vacuum
residue is hydrotreated. 2 0 MAY 2004 32

5. The petroleum processing method as claimed in any
of claims 1 to 4, wherein the vacuum distillate is

hydrotreated.

6. The petroleum processing method as claimed in any
of claims 1 to 3, wherein the atmospheric distillate and

the vacuum distillate are hydrotreated all together.

7. The petroleum processing method as claimed in any

of claims 1 to 6, wherein the vacuum residue is hydrotreated.



8. A petrol eum processi ng apparatus of distillation colum structure for
fractionating a feed oil into atnospheric distillate, vacuumdistillate
and vacuum residue, the distillation colum structure conpRiliMag 2004

at nospheric distillation neans arrangedsat an internal upper part thereof
and vacuumdi stillation nmeans arranged at an internal |ower part thereof,
the atnospheric distillation neans conprising a feed oil inlet, an

t mospheric distillate out]et.and duced crude, outlet .. th
i Sti 118t on' moans Seonp PEF Rgl8 dRASr L AEEPRRELS  GE VAR SET | at e

outlet, a vacuumresidue outlet and a vacuym devi onnect,ing port, the
reduced crudeC8GtPE: SEEUCHETS §bgéﬁpélqﬁ ' Iét&%ﬁ%hé’ | ed through

a piping mean with the 6 reduced._crude inlet of, the vacuumdistillation
means. 9. Theaﬁgpﬁah@&ﬁncp@a@éei%%pﬁw% CHaidhed 2% VA8, which
is not equi pped wiith any furnace for heating the reduced crude. .33 2 0O
MAY 2004 10. FRELH@®r ol eum processing apparatus as clained in claim8 or
9, which is not equipped wiith ng punp_for transferring the reduced crude.
11. The petrol eum pPScEISTtAG L5 aCOI S StauGiyre comprising

atmospheric distillation means arranged at an internal
upper part thereof and vacuum distillation means arranged
at an internal lower part thereof,

the atmospheric distillation weans comprising a feed
©il dinlet, an atmospheric distillate outlet and a
reduced crude outlet,

the vacuum distillation means comprising a reduced
crude inlet, a wvacuum distillate outlet, a vacuum residue
outlet and a vacuum device connecting port,

the reduced crude outlet of the atmospheric
distillation means coupled through a piping mean with the

reduced crude inlet of the vacuum distillation means.

9. The petroleum processing apparatus as claimed
in claim 8, which is not equipped with any furnace for

heating the reduced crude.



in any of clains 8 to 10, wherein the piping nmean coupling the reduced
crude outlet of the atnospheric distillation neans coupled wth the
reduced crude inlet of the vacuum distillation neans has a hengpp Af, not
greater than 50 m 2 0 MAY 2004 34 ABSTRACT A petrol eum processing mnet hod
for fractionating a feed oil into atnospheric distillate, vacuumdistillate
and vacuum resi due, the petrol eum processi ng nethod conprising the steps

of : (i) perform ng _an nospherigc distillation of a feed oil to thereby
Attain a separati ot ol Dol SioBFREFPEIJPECAFPSUE iRl T RARRN
crude; and (ii,) subjecting the reduced crude to a vacuumdistillation
wi t hout heati A§ tG-eReBfelF a1 HHGh skparel | SHLERGS: &ULh Ay REEUGRT
distillate and vacuumresi due. Thus, there can be provided a nethod and an
appar at us whi dra@asfigiraiset & Fedvaedusdidst-i | | ate from reduced crude in
an econom cal manner w thout heating the reduced crude.
11. The petroleum processing apparatus as claimed
in any of claims 8 to 10, wherein the piping mean coupling
the reduced crude outlet of the atmospheric distillation

means coupled with the reduced crude inlet of the vacuum

distillation means has a length of not greater than 50 m.





