.2 0 MAY 2004 .
METHOD AND DEVI.CE THEREFOR

A O O

(54) Title:

PETROLEUM PRCXZESSI NG
2.0 MAY 2004

) REF M EHICE SO TAB S h - ERHE

(19) RN T HEHES
BEREHR

(43) EfX B H
2001 6 F 14 H (14.06.2001)

PCT

6 0 5 O

(10) ERFAHES
WO 01/42393 Al

C10G 7/06, 7/00

(51) EIRSFEFSE"

en EEHERES: PCT/IP99/06950

(22) BEEHEN:
5 EEHEOEE: BAREE
26 BEEABOES: EAEE

(1) BEA REER < £ TOEERIZ oL T): BES
HaH (JGC CORPORATION) [EAP); F100-0004 B
EHEFREZKAFE T 281 Tokyo (JP).

(72) BBRE:; BLT

(75) HBEBE/MBEA (REIZOWTOH): BE B
(OKADA, Tsuyoshi) [JP/IPL #2& BB (SUGIMOTO,
Akira) [JPAP]. A {RIEH# (KUBO, Masatoshi) JP/IP};

1999 ££12 H 10 & (10.12.1999)

T220-6001 HEMBRBMETERAL & & 5 L12-3-
B#E# X & N Kanagawa (JP). IHE2E H (KATOH,
Yoshio) [JP/JP); T247-0009 N EHEEWMEEE
# 4 82-45-22 Kanagawa (JP).

REA: £ %% —E(SUZUKL Shunicbiro) ; T 141-
0031 RESHNEEERELT B 13E6E £ EE
¥ & JL6F E5 R EIRF R EF S B5 T Tokyo (JP).

74)

(81) #&%E (Er): BR, IN, JB, KR, RU, SG, TR, US.
(84) HEHE (E%E): I—n v/ Uk (DE, FR, GB).

WAt AMEE:
— ERNEGsE

2 XFa— FRUOKEICONTE. SHSESEhE
BPCTHEY FOBBITBREIATING Io—FERE
DHALVRS — | £BE, .

{54) Title: PETROLEUM PROCESSING METHOD AND DEVICE THEREFOR

(54 RUAORFH: BHOBRBEFLEE L UEE

N

10
1a——i-

i2

11
L»ﬂ)

]

1c

. > 6
16
L
TN
14
»1d
3
»1e

13

15

€\ (57} Abstract: A petroleum processing method for separating stock oil into an atmospheric distiflate, a vacuum distillate and a
vacuum residue on distillation, characterized by comprising (f) an atmospheric distillation step for atrnospheric-distilling a stock oil
w= for separation into an atmospheric distillate and an atmospheric residue on distillation and (ii} & vacuum distillation step for vacuum-
= distilling the atmospheric residue on distillation without heating for separation into a vacuum distillate and & vacium residue on
distillation, whereby & method and device for economically abtaining a vacuum distillate from an atmospheric residue on distillation
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without heating the lafter are provided.

[&®H]




312 i 13 15 -1d ->- 1le 6 N (57) Abstract: A petrol eum processing nethod
for separating stock oil into an atmospheric distillate, a vacuum
distillate and a Z" vacuumresidue on distillation, characterized by
conprising (i) an atnospheric distillation step for atnospheri2-ddust i280ki ng

a stock oil i for separation into an atnospheric distillate and an
atmospheric residue on distillation and (ii) a vacuumdistillation step for
vacuum di stilling the atnospheric residue.on distillation without heating
for separation into a vacuumdistillate ald a vacuum resi due on

distillation, whereby a nethod and device for economi.cally obtaining a
vacuun1d|stlllate from an atnospheric residue on distillation mﬁthout
heating the latter are prOV|ded DESCRIPTION

PETROLEUM PROCESSING METHOD AND 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



2 0 MAY 2004 1 DESCRI PTI ON PETROLEUM PROCESSI NG METHOD AND APPARATUS 5
FIELD OF THE | NVENTI ON The present invention relates to a pegy@hﬁyggm
processing nethod and an apparatus therefor. Mre particularly, th _
present invention relates to a nethod in which an atnospheric distillation
is perforned in conbination with "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 resjdue and rel ates . to an apparatus
therefor. 15 BACKGROUND OF THE I NVENTION I the petroleumrefining
industry, referring to Fig. 2, reduced crude (topped crude, |ong residue or
topper bottom 1c obtained as a colum bottomoil when an atnospheric

distillation (ddpiiid)atdforeriudgetifiorhed $hpewl @bMeHeabbd0o8EAPSPPSEL G
distillation éolunn 2 is generally withdrawn and fed to furnace 9 By punp

8. The reducedgarsudd li $riastiprehaatad bgcﬁﬁﬁuﬂgbgﬁﬁéikkﬁ&k?”réﬁﬂﬂﬁ%aEQre by
the furnace 9, and introduced in vacuumdistillation part 3 ose :

pressure has beeruiedyead ) ewacuator 6. A vacuum

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.



2 0 MAY 2004 2 distillation is performed there to thereby obtain vacuum
gas oil fraction 1d and vacuumresi due (short residue or vg&uuq;%&ﬁtonj

|l e. That is, the conventional equipnent for effecting 5 va ulf _
distillation conprises a punp for feeding reduced crude to be supplied to
a vacuumdistill-ation colum into a furnace, a furnace for preheating to
hi gh tenperatures, a vacuumdistillation colum for distilling reduced
crude at vacuum condition and an evacuator for produci ng vacuum 10
condition. The vacuumgas oil fraction cam®easily be converted to l'i ght
oil. Thus, attenpts are being nade to raise the vyield of vacuum gas oi
fraction fromreduced crude in accordance wth the recent-year increase of

demand for white 15W@§ﬁ&é§¢e§yggéﬁbég??ﬁéngé%¥o§§€§eggé¥%n8%%c§§%t

others. -Consequently, the vacuumdistillation tédds to bé carr

onder sueh Condilarioeoy babshsducet il L et el i & LUESECE: Logh o

tenperatures at which a thernal Ihg" 1S

_ TES i stildati t wh th um
di'sti et on | ™ SEAGTROA S+ B BRGFBas PO VARLORe=ehre b AB e Anhe

furnace for he%ttgguﬁrﬁ%csq:q.lclraq:dledn a%BgrE%g%Ccegpa%fg%fi go {gg%iiltihnglllzh
preheated at hi'g .
5 strict conditions 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 prévents long-term continuous

_ operation.



tenperatures such as about 380 to 420C. 2 0 MAY 2004 Wth respect to
apparatus as well, there are tendencies to enploy a furnace capable of

achi eving higher tenperatures, an evacuator capable of ingregamynggf he
degree of vacuum and a vacuumdistillation apparatus capable of coping
with such 5 strict conditions in conformty with the above trend. However,
the production at high yield of vacuumgas oil fromreduced crude in the
above manner encounters the problems of equi prent cost increase and energy
consunption increase. 10 Moreover, the vd%uun1ga§ oi | obtained froma
reduced crude affected by thermal cracking contains a |arge proportion of
ol efin conponents, so that the vacuumgas oil is unstable. Thus, a drawback

has been encounteregdtiinir egyihieRg Qsh¥95?g§%ﬁEﬁgﬂeﬂﬁt@hg é&ﬁgg?%g%ﬁ ?ro;t

hydrogen 15 to attain a stabilization o e vacuufm gas oi

the time of preheatingo Valavaiehle; £okiNg, Jaaslion goours sinl Lancous! y

with the thermal cracki'ng reaction of reduced cru 8%t of

bon " residu a n idue)-in_vacuum residue is 20 :
fﬁgrggsed, caugﬁggegadggagsgiﬁ?ﬁ T he uLe- ot %ﬁﬁﬂﬁﬂ%ﬁFe§P5u@r85§i51fﬁe?9
Anot her drawbagk -has | en_encounter ed 3%/%{0 lsl’fglt 'a?gj‘,é:ﬂolé%%f@%e%%u;gace

t ube, piping, vacuumdrstill ati-on & érp?pc

I ong-term c§nt ie@%%ﬂ%tor for achieving vacuum condition. Thus, a dréwback
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,



operation. 2 0 MAY 2004 4 Still further, as aforenmentioned, the equi pnent
for effecting vacuumdistillation conprises a punp for feegiyg gmguced
crude into a furnace, a furnace for preheating to high tenperatures, a
vacuum di stillation colum and an 5 evauator for achieving vacuum
condition. Thus, a drawback has been encountered in requiring a large site
area. A further drawback has been encountered in the need of long piping
connecti ng apparatuses together which causes an increase of pipin

equi pment cos$1e t HEHeRd S Afosgspilpragand M@h‘@%t%ﬁtﬁé%s\/@@éu%he
distillation of reduced crude conducted through a nmultiplicity of process
units. In thiethgmieonsistregapt, repdue montpdeang bereerng gmd gagertidd and
an apparatus whereby a vacuumgas oil fraction can be obtained at | ow cost
wi t hout any t¥ereRlorr agki kgowms Hoveredsedhimudeethodreit®daotirpibesksi ng
an at nospheric residue in vacuum condition wthout heating in order to
remove wat er inobhatheeffotthve botibhzation soknbha. crodevell theanpor pese of
this vacuum processing is to renove water and the vacuum 20 processing is
perfornmed at aboinsBdecmcger thepressdue obntabumtkarissaneHgndagest loid
vacuum processing is not intended to fractionate avacuumgas oil fraction
fromreduced £ramdon.

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:



Furthernore, a sinplified atnospheric distillation nethod in which crude
oil is separated into tw fractions, 2 0 MAY 2004 5 one consi sting of
gasoline and lighter distillates and the other consisting of2mgeghyQen:
cont ai ni ng kerosene and gas oil fractiog, i s known. However, this nethod
has a drawback in that effective utilization of the crude oil cannot be
att ai ned because the residue contains kerosene and gas oil fraction.
DI SCLOSURE OF THE | NVENTI ON The object of the present .invention is to
provide a method oft)efErEPERing 8Bt arrPFRbeY It cligt ildacirangti ancrudacuum
distillate (vacuumgas oil) fromreduced crude at |ow cost and to provide
an appar at us Suit BBl eherelhathatifod SSPRrphion ctihe¥eok Haotghjademospherhe
present invention is to provide a sinple economncally advantageous
petrol eum pr8éesiilagtrenRdd refudsiccisradese@nsl | such as crude oil is
fractionated into atnospheric distillate, vacuum distillate and vacuum
resi due and to proviide @wbglest ingt drisninsgduaeddvarisaden s wpumat us of
sinple structure suitable to the nethod. Accordingly, in one aspect of the
present i nvendisipillatienewithpubviiekiting pet therelny pridedss engepetdoibrf or
fractionating a crude oil into atnospheric distillate, vacuum
thereof into vacuum distillate and vacuum residue.
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 further aspect of the present invention, there
is provided a petroleum processing apparatus of distillation
column structure for fractionating a feed oil into

atmogpheric distillate, vacuum distillate and vacuum

residue,



distillate and vacuum resi due, the petroleum processing nethod conprising
the steps of: 2 0 MAY 2004 6 (i) perform ng an atnospheric distillation of
a crude oil to thereby attain a separation thereof into atnospheric
distillate and reduced crude; and (ii) subjecting the reduceﬁocmpﬂgmﬁo a
vacuum distillation without heating to thereby attain a separation

t hereof into vacuumdistillate and vacuum resi due. In another aspect of the
present invention, there is provided a petrol eum processing apparatus for

fractionating .a feed oil into at mospheri & distillate, vacuumdistillate
and vacuum resi due, the petrol eum processi ng apparatus conpri sing:
at nospheric distillation neans capable of separating. a feed oil .into

atmospheric distillahe andthedueednCudemn \Rewndistidlatian Jreans
capabl e of separating the reduced crude Into vacuumdistrilate -and vacuum

residue in  vaguugbpaRdition. and & i plods w3 Lo Al LesLly feading. Lhe

reduced crude into the vacuum di sti ation néans. n a of

(7 PLESeT | TSR PRl LET b, R (IS0 ol QUL OESRLRG Spoay S

of distillation m structure ractiona

internal lower part thereof,
-5 thg atmospheric distillation means comprising a feed
.oil inlet, an atmospheric distillate outlet and a reduced
crude dutlet,
the vacuum distillation means comprising a reduced
crude inlet, a vacuum distillate outlet, a vacuum.residue.
10 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.

15 ,- 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,
20 ‘particplarly the process constitution of Comparative
Example 1; and
Fig. 3 is a schematic explanatory view of an apparatus
of fhe present invention comprising a distillation column

structure.



at nospheric distillate, vacuumdistillate and vacuum residue, 2 0 MAY 1004
7 the distillation colum structure conprising atnospheric distillation
means arranged at an internal upper part thereof and vacuumdistillation
neans arranged at an internal |ower part thereof, 5 the atghkﬂﬁéﬁm%
distillation means conprising a feed oil inlet, an atnospheric distillate
outlet and a reduced crude outlet, the vacuumdistillation nmeans
conprising a reduced crude inlet, a vacuumdistillate outlet, a vacuum
residue .10 outlet and a vacuum device cdénnecting port, the reduced crude
outlet of the atnospheric distillation nmeans coupl ed through a piping nean
with the reduced crude inlet of the vacuumdistillation neans. 15 BRI EF
DESCRI PTION OF THE DRAWNG Fig. | is a schematic diagram show ng the

petrol eum processing -nethod of the present invention, particularly the
process constitutiofof sExamplke 1; Fig. 2 is a schematic diagram show ng
the prior art, 20 partlcularﬁy the process constitution of Conparative

Exanple 1; and Fig.1g:igtﬁoggﬁgggEi%i%{Hha%%%pry vi ew of an apparat us

lc: reduced 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



of the present invention conprising a distillation colum structure. 2 0
MAY 2004 8 la: feed oil 1b: atnospheric distillate |Ilc: reduced crude 5 |d:
vacuumdi stillate le: vacuumresidue if: naphtha 1g: kerosedd K¢ 20ight
gas oil 10 1li: heavy gas oil 2.: atnospheric distillation colum 21:
atmospheric distillation part 3: vacuumdistillation colum 3": vacuum
distillation part 15 4: piping 5 valve 6: evacuator 7: side stripper 8:
punp 20 9: furnace 10: feed oil inlet 11:Eftnnspheric distillate outlet

14: vacuum distillate outlet
15: vacuum residue outlet
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



12: reduced crude outlet 13: reduced crude inlet 2 0 MAY 200% 14: vacuum
distillate outlet 15: vacuumresidue outlet 16: vacuum devi ce connecting
port -A distillation colum structure 5 PREFERRED ENBCDleyBSggFQﬁHE

| NVENTI ON The present invention wll be described in greater™ "detail” 'bel ow.
10 Petrol eum processing nethod The petrol eum processing-nethod ofrthe"
present invention is a method for fractionating a feed oil into
atmospheric distillate, vacuumdistillate and vacuum residue, the method
conprising the steps of: 15 (i) perfornindlan atnospheric distillation of a
feed oil to thereby attain a separation thereof into atnospheric
distillate and reduced crude; and (ii) subjecting the reduced crude to a

vacuum i st 'l hald:@n b h o iEAliNOA1 8+ 1 RELENYAAS ALD B, RERAALEAD R0

thereof_ihto vacuun1disti|{ate and vacuum resi _ mode of petro :
W th el orence To T H gng PpRPEr SRR bR LBk b Mha o el oo
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.



feed oil is fed into atnospheric distillation columm 2 2 0 MAY 2004 10
wherein an atnospheric distillation is perforned to thereby obtain
atmospheric distillate I b and reduced crude Ic. The obtained reduced crude
1c without being heated is fed into vacuumdistillation col2ubnMA3 Bkerein a
vacuumdistillation 5 is performed to thereby obtain vacuumdistillate id
and vacuum resi due (short residue or vacuum botton) |e. The atnospheric
distillation can be performed by nmeans of ‘an atnospheric distillation
appar atus such as atnospheric distillatibh colum 2 into which preheated
feed oil lais 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 npagh@iige disiid b%f[{‘.}?e?'re@%%r@ﬁf@deEQﬁv?%H&%QQﬁ{ffom

distillation enables fractionating distillates ose boiling point is

generally 15 pgé finiigihdangalews 13996, Lng ;an, Lde. femesatyre of
g m)um1%$ om 2@? n the

flash zone, and obtai ning reduced crude as

oresent | nvent Lafuenok A0l ¥ay) eUssdyBss-oty ik oL, b 9bsgsheayy o

and oils obtaine 0 organi ¢ s toal,

[ ' ' he feed.oil. la. The Iight
Contained in the at ROpRarERtaRE: PrFarEorh S Thes dpdraradn Fiom 'S 9%

5. atmospheric distillation apparatus is fed through piping
4 intovacuumdistillation apparatus 3 withoﬁt being heated.

In the prese;'lt invention, the temperlature 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 during 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
apparatus without being heated. Thereforé, it is not needed
to provide a furnace between the atmospheric distillation

20 apparatus and the vacuumdistillation apparatus. 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



and recovered if necessary. 2 0 MAY 2004 11 The tenperature of the reduced
crude is withdrawn from the atnospheric distillation apparatus is
preferably in the range of about 330 to 380C, still preferabl 330 to
350C. Subsequently, the reduced crude withdrawn fromthe 2. 0 drodibheric
distillation apparatus is fed through piping 4 into vaeuun1d|stlllat|on
apparatus 3 without being heated. In the present invention, the tenperature
of reduced crude exhibited when being fed into the vacuun1d|stlllat|on
apparatus, is preferably lower than that 8 the feed oil 10 being fed into
the atnospheric distillation apparatus, although depending on the
tenperature condition during the atnospheric dlstlllatlon IS preferably

380C or bel ow i 8hi hbaPigheoablYedBtd bl SR g 4 000
céﬁ eru ﬁp% nt| h

It is preferred that the Tenperature ed

above, becausergggcﬁgeggghecagc%% Fh? %%f i's |nh|b|ted The reduced
is

crude is fed into the vacuum i on apparatus w thout being heﬁted
distillat)on z'oSaB‘;%réfﬁgﬁgﬁau%)ﬂﬁriééﬁﬁ%a%{%{? Sioh ot Toer
when a furnace i S aIread d, .the p trol eum roce55|n met hod of the
present |nvent|8n ﬁCBE%eE gﬁigaﬁ§ope§8 fgn can be perforied under

5 conventional vacuum distillation conditions.

With respect to the vacuum conditions employed for the
vacuum distillation, when, fer 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 ebout 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
distillefion 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.



t he reduced crude into the vacuumdistillation apparatus 2 0 MAY 200% 12
with heating only for maintaining the tenperature of the reduced crude in
t he furnace. The subsequent vacuumdistillation of reduced c&ude gé a
vacuum di stillation colum can be performed under 5 converdt § %1 BHacuum
distillation conditions. Wth respect to the vacuum condi ti ons enpl oyed for
the vacuumdistillation, when, for exanple, a vacuum distillation colum
is used as the vacuumdi stillation apparatus and no steamis introduced
therein, it is preferred 10 that the col ukh top pressure be in the range of
about 5 to 3.00 mmHg, especially about 5 to 20 mmHg, and that the pressure
.at flash zone of reduced oil be in the range of about 20 to. 150 nmHg,

especi al | y about 20\/&@11\5{11@1@{'39_151@@18%8'[{'@13‘&@.‘@?8%@&505%@5&% $hfam can

be introduced in the vacuum 15 distillation apparatus to t ereby ower the

partial pressufg cHf pei &,btwnéaeflp&ﬁcsr # LpyeRtd o the f d . cryde is

v
not heated, so that it can-be intro d In the vacuum stlgﬁatlon

gt shout SibLoog conneuen 20 o 4 00 I lgres Ut
cracking and eﬂfé‘égﬁtalle\%\ﬁtlon is produced by a vacuum distillation of
5 reduced crude which has not undergone any thermal cracking,
so that the olefin content thereof is less than that of the
conventional vacuum distillate. Therefore, lthe vacuum .
distillate 6btained in the present invention is more stable
‘than conventional vacuum d-istillate having higher olefin
10 contents.

The vacuumdistillate obtainedinthe érésent- invention
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
catalyst poison inthe vacuumdistillate is extremely small,
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,

when the vacuumdistillate obtained in the present invention



probability of coking before being introduced in the vacuum distillation
apparatus. 2 0 MAY 2004 13 Vacuumdistillate id as a distillate and vacuum
residue |e can be obtained fromthe vacuumdistillation apparatus The
vacuum distillate (vacuumgas oil) obtained in the present 2ith¥%t3n is
produced by-a vacuumdistillation of 5 reduced crude which has not
undergone any thermal cracking; so that the olefin content thereof is |ess
than that of t'he conventional vacuumdistillate. Therefore, the vacuum
distillate obtained in the present inventid$n is nore stable than
conventional vacuumdistillate having higher olefin 10 contents.. The
vacuum di stillate obtai-ned in the present invention is suitable for use as

a feed oil in iﬁchﬁrﬁ&%%%%%%das tthréehgfdrlﬂi oqlsm ent@%@ rEQr%aJIl wit

hydr ocr acki ng .and drodesul fUrizati e co E conp%urds
and asphal t eneg~as omGat gleson in the vacuun1d|st| ate is extrenely
small, and hengeaf vggﬁéhF%' stillate is suitable for use as a feed oi

A e LI e R TR T
low ol efin Conbggge%% ESQB%E$gnwﬁgrhlght as compared with that obtained

5 byheatingreducedcrudeandconductlngavacuumdlst;llatlon
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



t hat obtai ned by heating reduced crude and conducting a vacuum
distillation thereof at high tenperature. So that, when the vacuum
distillate obtained in the present invention 2 0 MAY - 2004 14 is
hydrotreated, the hydrogen consunption is small with econodi & MAY\2t age.

Still further,”” thevacuumdistillate obtained in the present invention is
i ght as conpared with that obtained 5 by heating reduced crude and
conducting a vacuumdistillation thereof at high tenperature. Therefore,
when it is used as a feed oil in the abot® cracking process, a conversion
to lighter fractions is easy and efficient with economc advantage. 10 -
In the present invention, substantially no coking attributed to-thernmnal

k duced rude ,w_t hout bei
?éf"iu'bj”%cé’éé”{éeﬁg%éééﬁmbgﬁfs PLER o 4 ditae eevet%'i%oﬁtoerfflda?ormo&
id [ iLd btained.in the present, invention i s so
B ]
Furth , th t inventjon, the reduced crude does not suffer
f;J:)m g(r)rkr});lg, ! gnYﬁﬁFgg)felS‘?eagn RECTR KB £6F 3 JRBIFHR PEFEPSIST S +#@S i pi ng

or the vacuun120 distillation apparatus. Therefore, shut down nai ntenance
two years to thereby realize a product1v1ty increase.

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



for renoving coke fouling to the apparatus is substantially unnecessitated
to thereby enable | ong-termcontinuous operation. Although, for exanple,
shut down nai ntenance for the conventional vacuumdistillation apparatus
must 2 0 MAY 2004 15 generally be carried out at |east every glyay ouR4
nont hs dependi ng on operation conditions, operation in the present
invention can be continued for a long termperiod of at |least two years to
thereby realize a productivity increase. 5 Further, econom c advantage is
ensured by a decreased frequency of shut 18own nai nt enance. The petrol eum
processi ng nethod of the present ‘invention can be practiced by the use of
t he petr.ol eum processing apparatus conprising an atnospheric 10

di stillation apdatdtiustant goyacatas fditid péatbPouARRIRId4Sng 4hSaPeL el eum
processi ng apparatus not equi pped with any furnace between 't he at nospheric

distillation apparipes aieh atthe NREINR kst Ehbald QR AR A ST 111 ation,

Alternatively, the .petrol eum processing nethod of "the present 1 nvention

can 15 be practiggRd g BRqUSEe Ffadditn Ql%tsrtqliqlé?igﬁoggéé%:nggglggfﬁr?'g{faed'

conprising an atnospheric distillation part and.a va ron part

ntegral Iy couphd thd BugGRealdLealhd y AR QL AU RERESSS 1\, 20PALELYS not

equi pped wi th any furnace heat 1 ng
at nmospherics’ of the reduced crude.

In this petroleum processing mefhod accordir_xg 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
distillc—;te and vacuum distillate may . be hydrotreated all
together. Collective hydrotreatment of the atmospheric
distillate and the vacuum disltillate 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



20 distillation part and the vacuumdistillation part. Still _ _
alternatively, the petrol eum processing nethod of the present invention
can be practiced by the use of the conventional petroleun1gg@§ﬁ§szﬁg
apparatus conprising an atnospheric distillation apparatus and a vacuum 2
0 MAY 2004 16 distillation apparatus, the petrol eum processi ng apparat us
equi pped with a furnace between the atnospheric distillation apparatus and
the vacuum distillati on apparatus, provid that the furnace is used only
for maintaining the temperature 5 of the'teduced crude In this petroleum
processi ng method according to the present invention, it is preferred that
the obtained atnospheric distillate be hydrotreated. It is also preferred

that the obt aiaadoypsevicdisttlilabeeheviCuinduobieatade Butt Rakuukhe
obt ai ned at nospheric distillate and vacuumdistillate may be hydrotreated

al | together.rggiaggpitﬂehggpggﬁgagngahpgﬁsgh%:atnDspheric distillate and
the vacuumdistillate is preferred to individual hydrotreatnents thereof .

fromthe viewpoint idabsgRethe sk Of 1 00f DR ARPREBLHS e &ﬁts%lpbéﬁ%t%%

guantity of heat can be econom zed. In the present | nvention,

termnol ogy ' hy(rddd AR, SPABLERENIS AR¥chiPLEBINS rARRUPUIRE DY

hydr ogen conbi ni ng reaction, suc
5 vacuum distillation means capable of separating the

red.uced crude into vacuﬁm distillate and vécuum residué in
vacuum condi’;ion; 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



hydrogenation, hydrodesul furization or hydrocracking. 20 Petrol eum
processi ng apparatus The petrol eum processi ng apparatus of the present

i nvention is an apparatus for fractionating a.feed oil into 2 0 MAY 2004 17
at nospheric distillate, vacuumdistillate and vacuum reS|dG _
apparatus conprising: atnospheric distillation neans capabl e of separating
a feed oil -into atnospheric distillate and reduced crude; 5 vacuum
distillation neans capabl e of separating the reduced crude into vacuum
distillate and vacuumresidue in vacuum¥ondition; and a piping mean for
directly feeding the reduced crude into the vacuun1disti||ation means. 10
One form of the petrol eum processing apparatus of the 'present invention

w |l now be d%@fiﬁﬁé‘r&"ﬂﬁhi’@é &fENae Qtd)noE' Qpply héat r\fﬁ!é’aﬁfﬁ r\?&]@}.ﬁ%eer ic

distillation colum (' atnnspherlc distill atlon nmeans) 2,

at mospheric dtégﬁ&gatépﬁb@f %ast ed  f,ged oLl Jéi‘ntsar\?\ﬁré Ofl'B%Pme“caeq:““m 15
Stl| a

distillation colunn (vacuum tion means) a vacuurh

ot 112 o0 nkedugsingh it keccbloled Réaqe‘}%%]ulgftthe at mospheri ¢

distillation c |réctly feeding the

reduced crude 'S 'nfgetggtroleum processing apparatus of the present

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,



vacuum di stillation colum (vacuumdistillation neans) 3. 20 The piping 4
for directly feeding the reduced crude into the vacuumdistillation neans
is one through which the reduced crude obtained by the atnosphgsd s
distillation nmeans is fed wthout passing any furnace into the vacuum
distillation neans. The piping 4 may be fitted with 20 MAY 2004 ' 18

peri pheral units which do not apply heat treatnment to the reduced crude,
such as-valve 5, a joint and a flow neter and al'so may be fitted with
heat insul ation. The petroleun1processingﬂapparatus of the present 5

I nvention is one which fractionates a feed oil into atnospheric
distillate, vacuumdistillate and vacuum residue. Thus, the apparatus does

not need ancilt@é¥ouflagid bt tekel iy tAL E%%)Bfi%rt'u% & $ bl deahd EQ'tW@lvekﬂ}’Ch as
a side stripper and punp-around, to reby enabl e equi pment :

si nplificationesenpekabhy- eérﬁogeﬁegﬁu%gh EE?a@ paratus in i ¢h, in the
at nospheric distillation step, th at nospheric distillate is separated

\to fractions Suchugeeodapht e Qéﬁ thige pigihg085naber3nd RpgYY 020 o1

As menti oned above e petfoleam pr ceSS|n ratus e present

invention is not 8§?ﬁ89§9d3@%21§9¥t13r”§§§P. Itween tﬁggagggigherlc

distillation apparatus an vacuum a

'S5 distillation apparatps can be greatly reduced as compared
-wi;hthatoftheconventionalpetroleumprocessingapparatus
equippedwithafurnacebetweentheatmosphericdistillation
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 langth 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 apove piping length is small, the heap 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



Therefore, the equipment 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 eng@lﬁ\;2® cing
the site area. Further, the reduced crude is free fromtheral o ing
and coking to thereby enable obtaining a vacuumdistillate whose olefin
and carbon reéesidue contents are low. Also, 2 0 MAY. 2004 19 the fouling of
coke to the apparatus can be reduced to thereby enable |ong-term
continuous operation. Mreover, the |engtRBOof piping connecting the
atmospheri'c distillation apparatus and the vacuum5 distillation apparatus
can be greatly reduced as conpared with that of the conventional petroleum

G st iiratton  aeehraruS e B RetbEl R el s R T e
G ot i 11 at i on acearahl <iddiati®n SR bR B ce PR s P upar ot 68 iy ol
depending on TRECIEAELGH e FetrarBLATLFTesdr nb R ﬁei’éf‘érrtfﬁl%‘)i%?ﬁ?‘ng
ength 15 Xt RELY o] b B3aSaTHEY i sbout S0 15 Lo 100, m general Iy
apparat us. i§ fggeggﬁgggahro%nd the furnace of high teﬁperature 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



furnace into the vacuumdistillation apparatus. Wen the above pi ping
length is small, the heat | oss of reduced crude between the atnospheric
distillation 20 apparatus and the vacuumdistillation apparapygsyCais
favorably be reduced. Al so, 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 MAY 2004 20 between the atnospgfric-dlstlllatlon apparatus and
the vacuumdistillation apparatus becausé*no furnace is provided. In the
prior art as shown in Fig. 2, the reduced crude is heated by furnace 9 to.
t hereby occasionally cause the 5 pressure around the furnace of high

tenperature todiethiigheriornt hpadrha y eSS Wi ubxhipaivehiel &, t hejeduced
crude iss withdrawn fromthe atnospheric distillation apparatus. This

necessi tates -t heduastiahl ati @AeOhrpYENrE b@tm@ﬁnth@t@Qé@uhﬁrafs@iﬂé{iéﬁi on
apparatus 2 and vacuum 10. distillation apparatus 3. Such a punp 1s not

necessarily pE@k’)ia(i@@uisncéﬁ%@_&ﬁéqurﬂéH’%?ta;{;lﬁg'eué@%@Ebmgnn@v%)ﬁggg%)?é ar ea

preferred because the punp facility cost cut down “and

can be reduced. |n hBe.fehfoheun i 055bA0APARLALS, LD P &TENSN, 15
i nvention, the anount of reduced crude fed Ihto the vacuum
5 no furnace is equipped between the atrﬁospherié distillation
apparatﬁs‘ and f.he vacut‘lm‘distill.ation 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 the;eby 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 from r_educed 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.



distillation apparatus can-be controlled only by neans of valve 5. This is
because not only is the internal pressure of the vacuumdistillation
apparatus |ower than that of the atnospheric distillation apparatus_ but

al so the pressure 20 drop at the piping is slight, so that ol MAdj3& ing
of the valve enables feeding an appropriate anmount.of reduced crude into
the vacuumdistillation apparatus. Common apparatus for distilling reduced
crude at a . reduced pressure can appropriately be used as the vacuum2 0O _
MAY 2004 21 distillation apparatus in the4present invention. The reduction
of the pressure within the vacuumdistillation apparatus can-be performed
by the use of- conmobn evacuator. As apparent fromthe above, in the present

i nvention,” 5 no fUmﬁécgtbﬁfoggﬁi‘r\pg%c@%ts‘ﬁ@@"-éﬂi?alaatﬂﬂ%sQﬁerﬂ Jiatddd@tion

apparatus and the vacuumdistillation apparatus, so that the  equl pnent

cost can be |aiﬁ@éﬁt@@h.ﬂQ?“aPQQI%QQH§E§ aH&ds BﬁndpﬁtffggEfgn'c?lumn

Furthernore, the petrol-eum processing paratus can have 1ts scale reduced

and can al so bgt1Qct St I f i rs iditate appar s..control and
enabl e [ ow cost tagggﬁa'?gglogogﬁggfﬁoé%?tlﬁ@/rgogéédnocfhonﬁ&pocaaﬁfnlti]%sepcl?o?lfﬁ%g
eioarhcggpar atus_and, t he vacuum
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5>5 One form of the petroleum processing apparatus
‘cémprisiné_a distillation column structure of the preseht
invention is as shown in Fig. 3.
ReferringtoE&g.ZL.thediétillatidncolumnStructure
A éorﬁprising atmospheric distillation means 2' arranged at
lb an internal upper part thereof and vacuumdistillation means
| 3; arranged at an internél lower part thereof. Referring
fUrfher to Fig. 3, the atmospheric distiilation means 2'
comprising a feed oil inlet 10, an atmospheric distillate
outlet 11 and aAreduced crude outlet_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.tﬁe reduced crude inlet 13
20 of the vacuum distillation means 3'. |
This piping 4 is one through which the reduced crude
obtainedbytheatmosphericdistillationmeans is fedwithout

passinganyfurnaceintothévacuumdistillationneans. The

piping 4 may be fitted with peiipheral units which do not



15 necessarily equi pped to thereby enable reducing the equipnent cost and
the site area and further enable facilitating apparatus control. Still
further, the petrol eum processing apparatus of the present i AWeMAY @00}
enabl es obtai ning vacuumdistillate 20 fromreduced crude at | ow cost. In
addition, stable vacuumdi stillate whose ol efin and carbon residue contents
are low can be obtained by the use of the petrol eum processing apparatus
of the present invention because reduced ude is not heated therein. 2 0
MAY 2004 22 The pterol eum processing appafatus of the present invention
may al so be an apparatus of distillation colum structure for _
fractionating a feed oil into atnospheric distillate, vacuumdistillate
and vacuum r esappey Be&netfedtmentthe et nodduredrooess) ngiEppas atdlsve
conprising a distillation colum structure of the present invention is as

shown in Fig. 8, Refetrtngnd oa Filow Jetdre, dirsd id1ss inddy ¢ Wit tdd uetae A
conprising atnospheric distillation neans 2' arranged-at 10 an internal

upper part thereet amnshvaeiwm dist itheapreBeRBaDsvant 8bhANEEE Bdngh idi er nal
| ower part thereof. Referring further to Fig. 3, the atnospheritc

g: :t : : : Zt ieon_ MERE Pin§ ABbLBNAG AL heetb Bided Mrildel ButaRtal FOSPOR e
5 reduced crude inlet 13 of ﬁhe vacuum distillation means 3°',
alth.ough 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 i“;o 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 proqessing
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



outlet 11 and a reduced crude outlet 12. The vacuum 15 distillation nmeans

3" conprising a reduced crude inlet 13, a vacuumdistillate outlet 14, a
vacuum resi due outlet 15 and a vacuum devi ce connecti ng por% 16kféﬁg t he
reduced crude outlet 12 of the atnospheric distillation nea ) upl ed
through a piping 4 wi.th the-reduced crude inlet 13 20 of the vacuum
distillation nmeans 3'. This piping 4 is one through which the reduced crude
obt ai ned by the atnospheric distillation ans is fedw thout passing any
furnace irnto the vacuumdistillation nmeans* The piping 4 nay be fitted

wi th peripheral units which do not 2 0 MAY 2004 23 apply heat treatnment to
the reduced crude, such as valve 5., a joint and a flow neter, and al so may

be fitted withmehratahdsthatyomuh dide: DI SSes Iﬁéﬁ&?é‘tdd?.{bléc{‘%océéaﬁgéf' of
the piping 4 coupling the reduced crude.-outlet 12 with the 5 reduced crude

inl et 13 of thsowrswanEghniddd g SEANSGLne 8l Loonah, Kani 6 daneaging on

the scale of the apparatus, can generally be-in the range o to 50
m preferably,tgbgu?réagoeggéﬁt_ln thi s petrol eum processing apparatus of
distillation 10 colum structure conprising the atnospheric distillation

T cne oy e AT LS A wSAEHe $ORIT SRL05,
5 col&mnstructurecomprisingatmosphericdistillationn@ans
arranged at an internal upper part theréof.and vacuum
-diStillationmeanéarrangedaténinterhal}owe#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,
50 that no furnace is equipped between the.atmospheﬁic
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.



means 2' enables 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 petrol eum
processing nethod of the present invention. Further, in thi 2 baYoli®um
processi ng apparatus, the vacuumdistillation means 3' enabl es performng
t he af orenenti oned customary vacuum 20 distillation under the sane
conditions as in the vacuum distillation_,step of the petrol eum processing
met hod of the present invention. This peggoleun1processing appar at us
according to the present invention conprises the atnospheric distillation
2 0 MAY 2004 24 neans and. the vacuumdistillation nmeans coupl ed together.

so as to form one blidyecsert,hahet papiinie iR Gamda HeedueRspH A gr eat
extent. In the petrol eum processing apparatus of distillation 5 columm

structure conpuiisitig latuiesphesne dhat thkavhefuftaDst i 8l 48098%&indNcan
i nternal upper part thereof and vacuum distillation neans arranged at an

internal |owerbpashotbenea seaatdidg drAt BEnPF iRV ERLE PRt ot
reduced crude obtained by the. atnnspherﬁi dPst???g%?g% nég%g?txﬁ$ %Et 10
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5 introducing of reduced crude into 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. enab! saaan ACEOUER TS T R E on a
| ow cost.. | to349C. Thepreheatedcrudeoillawasfedintdétmospheric
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




Further, vacuumdistillate can be obtained fromreduced crude at |ow cost
by the use of the petroleum processing apparatus of the present invention.
Still further, vacuum 15 distill ate whose ol efi n and car bon 2r @& iadumps
contents are |ow can be obtained by the use of the petrol eum processing
appar atus .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 bel ow with reference to the f6f1owi ng Exanpl es which in no way
limt the scope of the invention. 2 0 MAY 2004 26 Exanple 1 Crude oil la
(crude nanme: Arabian light) was preheated to 34 9C . The preheated crude

oil la was fed intoThenssphertineshatiist idilsatiildn tlidrob sappEaiis 21 kAsWhi ch
an atnmospheric distillation was perforned. Reduced crude |c was W thdrawn r

from the bottopeoforhedat mbsphehie Obshiihkat reAupkkotrudRPaatys Zedlhe
tenperature of the w thdrawn reduced crude |c was 348C. The properties of,
this reduced cthdeudh :apepih@ intsd adfurhd@®oe in which the reduced crude
was heated to 430C. Taereafter, 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.



Subsequent |y,

distillation pilot apparatus 3. The
bei ng i ntroduced was

Table 1. Thus,
boi I i ng poi nt

properties of the obtained
schemati c vi ew showi ng the process consti
1. Conparative Exanple 1 2 0 MAY 2004 27 The sane atnospheric '
performed. The thus obtai ned reduced
in which the reduced

in Fig.

distillation as in Exanple 1 was
crude | c was. fed

vacuum gas oi
range of the vacuum gas

t he obtai ned reduced crude | c was
tenperature of the reduced crude Ic
3481. A vacuumdistillation was carried2duiabydihe
vacuum 15 distillation pilot apparatus 3 under conditions specified
| d and vacuumresidue |l e were obtained. The
|l d was 289.7 -
b Ild are listed in Table 2. 20 A

% this Exanple is given

oi |
vacuum gas oi

t hrough a piping intaaifdrinace 9,

tion of

i nt roduced

in vacuum

in

561. 9C. The

crude was heated to 430C. Thereafter, the heated reduced crude .5 was

introduced in a v
vacuumdi still ati
pi | ot apparatus -3

vacuum gas oi

obt ai ned vacuum ga
process constituti

ﬂbuun1d|stlllat|on prTot appq
n
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under _condi tions specified

ratus 3. SUDS

t hexampeyum di
in Table 1, tHh

equentTy, a
st ot k@D 1
er eby obtaﬁnin

and vacuumresidue |le. The
SResiucedrarutigsted in Table 2.

on of _
feed rate (liter/h)

properties of
A schematic \

the 10
iew showing th

2.0 2.0

. demsity. (kg/m3) 962.4 962.4

total sulfur (wt.$%) 3.16 3.16

Conradson Carbon Residue (wt.%) 9.01 5.01
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.3%) 0.15 0.60

Bromine number (gBrz/100g) 1.4 5.6




this Conparative Exanple is given in Fig. 2. 2 0 MAY 2004 28 Table 1
Exanpl e 1Conp. Ex. 1 Reduced crude feed. rate (liter/h)2.02.0
density. (kg/ nB)962.4962. 4 total sulfur (w.%3.163.16 Conrads 8 Car bon
Resi due (wt.%9.019.01 Qperation condition colum top pressure® MAY 2004
(mrHg) 10. 010. 0 fl ash zone pressure (nmHg) 20.020.0 introduction part tenp.

(t) 348430 flash zone tenp.

(kcal /h) 5 Table 2 Exanpl'e 1Conp. Ex. 1 Vgguum gas oil fraction Runoff
(liter/h)0.61.4 Density (kg/nB)903.0933.6 Total sulfur (w..%2.162.70
Conr adson Carbon Residue (w. % 0. 150. 60. Brom ne nunber (gBr2/1008)1.45.6

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.

(°C) 323408 Energy consunption in furnace0182

rate



2 0 MAY 2004 29 | NDUSTRI AL APPLI CABI LITY A sinplified petrol eum processing
nmet hod by which vacuumdistillate (vacuumgas oil) is obtained from
reduced crude without the need to heat the reduced crude can 2b@ MAYPi@vi ded
by the present invention. Further, in 3the present invention, the reduced
crude does not suffer fromthermal cracking with the result that stable
vacuum di stillate whose olefin content is |ow can be obtained. Stil
further, coking does not occur, so that the fouling of coke to apparatus
10 is slight to thereby enable | ong-term conti nuous operation of a
petrol eum proggaghag apparatus. Moreover, a petrol eum processing apparatus
by which vacuumdistillate can be obtained at |ow cost 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

Simpl i 11 cation of the dopeaet BEREe e IGeR0 Tl SRR, A
pet rol eum pr ogessig JBf ad.{ ofe-LAGLEN24 0611 Parfl Ukl 41LE; 25HPEPNET T ©
and vacuum residue, the petroleum processing method
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.



and vacuum resi due, the petrol eum processi ng net hod conprising the steps
of: (i) perform ng an atnospheric distillation of a crude oil to thereby
attain a separation thereof into atnospheric distillate and? gegaceghcrude;
and (ii) subjecting the reduced crude t3 a vacuum distillation wthout
heating to thereby attain a separation thereof into vacuumdistillate and
vacuum resi due. 2. The petrol eum processing nethod as clainmed in claim1l,
wherein the reduced crude being fed into the vacuum distillation step has
a tenperature which is lower than that of the feed oil being fed into the
at nospheric distil khat The pstepledn Jhe-gieiihg akfhpaoaesslagme@t e dads
claimed in claiml or 2, wherein the reduced crude is fed into the vacuum
distillation steplatmd tewpenat yirefimatnd) shassihan S8 et Sh 4L MY 2004
4. The petrol eum processing nethod as clainmed in any of clains 1 to 3,
wherein the ahgspbeehitedi stillate is hydrotreated. 5. The petrol eum
processing nethod as clained in any of clains 1 to 4, wherein the vacuum
distillate is hydrotreated. 6. The petrol eum processi ng nmethod as cl ai ned
in any

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.



of claimse 1 to 3, wherein the atnospheric distillate and the vacuum
distillate are hydrotreated all together. 7. The petrol eum processing
method as claimed in any of clains 1 to 6, wherein the vacu@n wmasidue is
hydrotreated. 2 0 MAY 2004 32 8. A petrgbeum processi ng apparatus of
distillation columm structure for fractionating a feed oil into

at nospheric distillate, vacuumdistillate and vacuum residue, the

distillation colu struct yre. conprising. atnmospheric distillatiqn neans
arranged at an int & naf* PEppR e?ﬂer?qﬁﬁéiﬁﬁ'3?3g5ggﬂﬁn?%ié%?qflﬁq(ﬁ?nheans
arranged at an_internal |ower part thereof, .the at pheric distillation
means conpri sFRGUET SEFUCEIES ﬁPétFxéﬁ%&Pﬁﬁ§&H&1%:ﬁ§§§iQH%u¥9 tlet and a
reduced crude outlet, the vacy mdistillation,rrea,n_]r conprigin a reduced
crude inlet, §W€§@G’ﬁrdicstqqslt&ﬁ@%fl sfacumy LH ik rd oltt¥{™and a
vacuum devi ce connecting port, the reduced crude outlet of the atnospheric
distillation &B8A%“@oupl ed through a piping mean with the reduced crude
inlet of the vacuumdistillation means. 9. The petrol eum processing

appar atus as cl ai mE8#e PASELALAMES OTWROARMTS SFFUCEHERS FEOFRHHEhy f ur nace

for
atmospheric distillation means arranged at an internal

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

the atmospheric distillation means 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.



heating the reduced crude. .33 2 0 MAY 2004 10. The petrol eum processing
apparatus as clained in claim8 or 9, which is not equi pped with no punp
for transferring the reduced crude. 11, The petrol eum procegsj Rgy agpar at us
as claimed in any of clains 8 to 10, wherein the pi pi ng mean coupling the
reduced crude outlet of the atnospheric distillation means coupled with
the reduced crude inlet of the vacuum distillation nmeans has a | ength of
not greater than 5Q m 0 N%gﬁgﬁ04 34 ABSTRACT A petrol eum procgessjng

met hod for fractiondts nﬁh% PERECHFYM| REGCEEROERhEFPETErYSi A%t um
distillate and vacyumresidue, the petrol eum processi ng nethod conpri sing
the steps of: H4 )Chgdry & Rthg® andakFoskherde uatonedatidh g PHEeECDi| to
thereby attain a separation_thereof into atnospheric. distillate and
reduced crude:tramgfEnningy bihec tiegiycere ceadigéced crude to a vacuum
distillation without heating to thereby attain a separation thereof into
vacuum di stillate and vacuum resi due. Thus, there can be provided a nethod

and an appar at us
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.



whi ch enabl e obtai ning vacuumdi stillate fromreduced crude in an
manner w t hout heating the reduced crude.

econom ca

10

2 0 MAY 2004

34

ABSTRACT
Apetroleum processiﬁg method for fractionating a feed
o0il into atmospheric distillate, vacuum distillate and
vacuum residue, the pretroleum processing method comprising
the steps of:
- ‘ (i)‘per‘f'orming an atmospherivc distillation of a feed

0il to thereby attain a separation thereof into atmospheric

- distillate and reduced crude; and .

(ii) subjecting the reduced crude to a vacuum
distillation without heating to thereby att-ai_n a separation
thereof into vacuum distillate and vacuum residue.

Thus, thére can be provided a method and an apparatus
which enable obtaining vacuum distillate from reduced crqde

in an economic¢al manner without heating the reduced crude.



