Met hod for further processing of the vacuumdistilla- tion residue in a

crude oi L refinery The invention reLates to a method for fuw
cessing of the residue remaining after normal vacuum di stid*C

crude oiL refinery. After the Last step, carried out- in vacua, of the

fractionalL distilLLati'on of the crude oi'L ?n_the refinery, those substances

whi cif do not evaporate up to about 5500C

normal pressure) remain in the

distilLLation residue. In 10 general, depending on the provenance of the
crude’oi L, this distillation residue corresponds to 25% of the crude oilL
feed. Its further processing can be carried out in practice by soLvent

treatnment, for exanple by deasphalLt- ing by neans of propane.

As a resulLt,

the residue i sueamad for furitites HOoessling bfathieow acauimidisnGit la-
Lubricating oils and waxes soLuble in the solvent, and a second fraction
contai ni ng asphalts, adpion treestdeedinhe trisdei nddl wielfd nieryt he soLvent. In

this step, a greater quantity of the second fraction I s obtalned. Val uabLe
non-fuelLs, such as 20he Lirwentiomgrel atesntionaxsethodn foe fardhered foom
the first soLution fraction, or the latter can be fed to a cracking

- i nstalLati oncess inge afectherrenidusnreapinigapadgect norle vacuum distil-

. soLvent -i nsoLubl e second fraction or pre- cipitate is used either for the
" product-Pon of38iieMdf & crufde il STeEiINGEYa fuel for the refinery or

after adm xture of a Ljghter fractjon _for Liguefactiqgn, is:used as heavy
fueL externally, fordsé%ﬁnﬁﬂef 15%0ﬁ§?°$t§f?5ﬁ§a out’in vacuo, of tne

fractional distiltation of the crude oil in the refinery,

—

those substances which do not evaporate up to about 5$50°¢

(normal pressure) remain in the distillation residue. - In

10 general, depending on the provenance of the crude oil,’

this distillation residue corresponds to 25X of the crude

oil feed. 1Its further processing can be carried out in

practice by solvent treatment, for example by deasphalt-

-ing by means of propane. As a result, the residue is sepa-

15 rated into a first fraction containing lubricating oils

and waxes soluble in the solvent, and a second fraction

U containing asphalts, asphaltenes and the Like insoluble

in the sotvent. 1In this step, a greater quantity
second fraction is obtained. Valuable non-fuels,
20 lubricating oils and waxes, can be recovered from

first solution fraction, or the Latter can be fed

of the
such as
the

to

a cz’cking installation for the recovery of Low-boiling

products. The solvent-insoluble second fraction or pre-

cipitate is used either for the production of bitumen or,

25 on site, as a fuel for the'refineryfor, after admixture

of a Lighter fraction for Liquefaction, is used as a

heavy fuel externally, for example, for power stations.

C



The processi ng of the vacuumdistill'ation resi due by neans of sol vent
I hvol yes various di sadvantages and restrictions. The | owval ue
gsphgly-containing fraction, which renains insoluble after the solvent

treatnment, fre- 5 quently corresponds fo,npre than half the vacuum
resi due which can amount to 40%or nore of the crude oil in the case of
heavy crude oil's.. Such a large proportion-ex- ceeds the fuel requirenent
of the refinery. 1In the sec- ond possible use of the insoLuble fraction,

nanely the 10 production of bitunen, problens again arise, since the
asphal tenes and asphalts present in a colloidal formin the crude oil are
precipitated during theateolproodeds bed -ofrethe vibuenediscotpheten residue
redi spersing, which is indispen- sable for the production of. bitunen, is
frequently no ¥ meavgeyf poelsidrie, imoothes wat bowyad igagvadtagessand
obtai ned. Furthernore, the lubricating oil fraction and wax fraction are
not conpl et el y NEsduUGiRt ianto soThe iAW tyatke sspheht-coatemrhngafidacohonhe
contrary, high-nolecular constituents are dissolved and introduced into the
first 20 fracthigh nafains s”!a“tﬁ‘s%'oﬁlﬁfh@'é Foe sekven bF&E&EF@tt’héﬁe'
recovered and thus | eads, for eﬁfnple, to npre in- %ense coking of tBe
| ubri cati g m!3¥ﬁﬂﬁkﬂrﬁﬂfﬁ?ﬂﬂ%ﬁ inﬁ°|?P%ﬁdF¥?Bp?ai etﬁgeVBF”E wiB8i' EMAg
solvent re- QUIES PY{d G AUn oA S oA mEP hSRs 5P PRELLEULE o FPSASAS
‘case of heavy crude oils. Such a Large proportion ex-
ceeds the fueL requirement 6f:the Eefinery. In the sec-
ond possible use of the §nsolubLe fraction, HaméLy the
10 prodﬂctioh of bitumen, problems again arise, since the
‘asphaltenes and asphalts presént in'a cotlo{dal form in
the crude oil are precibifated dufing'the solvent treat-
ment. However, completé rediSpefsing, which is indispen-
sable for the production of bitumen, is frequently no
15 longer possible, so that a Low-value product is obtained.
Furthermore, the lubricating oil fraction and wax
"fraction are not complétely brought into solution by the
N solvent treatment and, on the confrary, high-molecular
constituents are dissolved and introduced into the first
Zﬂ" fraction, which is a disadvantage for the end products
then recovered and thus Leads, for example, to more in-
tense coking of the LUbricéting oils obtained therefrom.
s In addition, the:uée of Lou-bbiling solvent re-
quires particular safety méasures, in particutar expensive
25 apparatus. The recovery of the solvent requires a large

amount of energy and, due to the high solvent/residue

ratio, is expensive.



25 apparatus. The recovery of the solvent requires a large amount of_
enqrgy and, due to the high solvent/residue ratio, is expensive. AT
met hod for short-path distillation of the resi- due fromthe crude oil'; ¢
refinery is described in European Pat &nt Specification 0,066,790. In fhis
case, both the evaporation pressure and the tenperature of t.he conden- 5
sation surfaces decrease fromthe feed to the residue take-off. To inprove

t he energy bal ance, the residue fromthe vacuumdistillation is fed to the
.short-path distila- tion w thout any supply of energy, so that the heat of

vaporization IS takq (AN e {REFkzolEhCli LR 1ELat0EN1Es (HESHINS

tenperature of the vacuumdistilLlation residue - necessarily leads to

cooling ang iensed e MaIde d 14 et Pnd Pp $boa£seaﬁbed' $hi EL@bpegawhi ch
are Lower than those during the precedi ng:vacuumdistillation. According to

Cerman OF f @Rlea@unGped i f da idn’ 20 5686 , 490, axﬁheﬁﬁspahbed' Bbith! @hlgon s
applied within the crude oil reflnery mhereby the yield “of the crackabl e

fraction i eviaporeasith priedd\ir S24md L tN®, téMPe EQBUPLBL bONAheSebKARK-
extraction can be dispensed with. By |owering the work- ing pressure, the

di stil5l ati s ttiempanatface < ade dwee gonsf ro®Othe dteeadl yor elaceds isaethat a nmld
distillation of fractions having a high atnospheric boiling point becones
possi ble. take-off. To improve tpe.energy balance, the.residue from
thé vacuum distillation is fed to the short-path distilla-
tioh without any §uppLy of_gnergy; so that the heat of
vaporization is taken from fhe feed - which is at the
10 residue teﬁpefaturé of the'vacuum distillation residue -
which necessarily lLeads to cooling and hence to tempera-
tures in th§ éhort-path distillation which are Lower than
those during fhe pre;eding vacuum distiLLa:ion.
| According to.Gerﬁan Offenlggungsschrift 3,122,650,
15 a short-path distillation is applied within the crude oil
refinery, whereby the yield of the crackable fraction is
increased; at the same time, the conventional solvent
extraction can be dispensed with. By lowering the work- o/
ing pre#surg, the distillation temperature can be consi-
20 derably reduced, so thﬁt a mild distillation of fractions
having a high atmospheric boiling point becomes possible.
For heat1ng, the reswdue from the vacuum d1stillat1on pre-
cedigy the short path dlst1llat1on is used, from which
the heat of yapor1zatwon is taken, so that the short-path
25  distillation takes place at a temperature Lower than that
of the preceding Qacuum_distilla:ion.

It is the object of the present invention to



v
For ‘heating, the residue fromthe vacuumdistillation pre- ceding the
short<path distillation is used, fromwhich the heat of vaporization is
faken.s so that the short-path 25 distillation takes place at a
tenperature | ower than that of the preceding vacuumdistillation. It is the

object of the present invention to -4- propose a nethod for the
shaft-path distillation of the residue of_pr_yacuun1distiIation of crude
oi |, which nethod provides econonics better than those of the nethods

hitherto .descPkgﬁgseMal Giethda Foxt w@m?ﬂ digandet ilch RFF The

conpri sed by I nvention. According I nvention there is provided a

met hod for fugpgaue oFetheFaldutm AigHiatd6H U Eriidee'oM4C WHich method
distillation in a crude oil refinery, characterised in-that the residue is

subj ected to ?rbbiiﬂdsa‘,e‘aortdmﬂds haittekd thatt ithoiid ©F ithe/amthodsiditherto
tenperature of. the evaporator surface being raised to be higher than the
t enper at ur e atlegcrdbeidhe Modietn am distddtlatichn iisy noti dntiended 4o e and
the distillate and the concentrated residue being taken off separately.

5 comprised by the invention.

According to this invention there is provided a
method for further processing the residue remaining after
vacuum distil;ation in a crude oil refihery, characterised in

v that thé residue is subjected to a thin-layér short-path

~ ldﬂ.distillétion in vacuo, the tehpérature of thé evaporator
-sﬁrface being raised to be higher than thé temperature at
which the residué'was treéted during said distillation, and
the distiilaté and the céncéntraﬁed residue beinq taken off
separateiy. l. -

o -



N

SurprisingLy, it has been found that the economics of the thin-Layer -
ihort-path distilLLation of the residue fromthe vacuumdi stiLLation ares= ’
onsi derably inproved by increasing the energy consunption, that is to sgy ¢

that a 5 poorer energy balLance ntai Ls an econom c i nprovenent. Wth

the invention ,the increase in eﬁéré§ con- sunption is effected by raising

t he tenperature of the short-path distillation as conpared with the
tenperature of the preceding vacuumdistillation. As a resulLt, the 10

feed rate and hence the distillation output are consider- abLy increased,
acconpani ed by a sinmultaneous increase in the distilLLation fraction at the
expense of the Less valuabl e residue. According to the extraction nethod -of

the state 15 ofsdfer P ingl e SEPREALDOEn WMSuRET BRBETLnSEBEnaR iBROLAT
solvent, . on the basis of the polarity, that is to say the chem ca

structure aff titee stivbi-eimpsr shet-pich kaosni GOPETonabh dhet Febalien
nmet hods are used, the vacuumresi- due is separated on the basis of the
boi Li ng poifmomft ¥ vacuunm hbistibst attes preseons idécsbtyi hgptovebeby
invention, valu- able products which, according to the state of the art,
woul d haveIﬂaﬂﬂiiﬁﬂﬂr#hemﬂnQN!w Q@ﬂinﬂm%swduetm!e is tecowprebawiah the
dlstlllate as a result of the high tem perature. For this reason, not
onIy a quamﬂqqﬁr\ﬂpeﬁikﬂpalance entails an economac improvement.

With the 1nvent1on,5¥%e increase 1n energy con-
sumpt1on is effected bx raf#fﬁg the temperature of the
short-path d1st1llation as compared u1th the temperature \‘j
of the preceding vacuum d1st1llet1on. As a result, the
10 feed rate and hence the distitlation outpet,are consider-
ably increased, accompeniee by a simuttaneeus {ecrease in
the distillation fraction at the expense of the Less
valuable residue. |
According to the extraction method of the state
15 of the art, the separation was effected, using an apolar
-solvent, on the bas{s of the polarity, that is to say the
chemical structure of the substances. When the known U
short-path distillation methods are used, the'vacuum resi-
due is separated on the basis of the boiling point of
20 - the substances preseht. According to the invention, valu-
abte products which, according to the state of the art,

woulg have remained in the Lower-value residue are



tage-due to the greater quantity of the nore valuable pro- duct but also a
di fferent conposition of the fractions 5 and hence further qualitative
&dvahb@ges are achi eved according to the invention. A nore inportant point
than the inprovenent of the distillate/resjdue ratio is that, due to the

hi gher tenperature, the feed rate per unit tine and pdr evaporator area can
be increased nmany tinmes. The 10 econom cs of the nethod are thus

i nproved to an extra- 'ordinary extent. The difference of the so-called C/H
ratios, that is to say the ratios of carbon to hydrogen, between the
distillate and the residue is also greatly increased by 15 t he net hod

according to tRg.hO¥REL 8 nFUheNAIIRIT L ot 30l 1 WU YRR ALY AN T
with a very low scatter, that is to say high uniformty, 1s ensur _
according to thgrhRYeatI 0By AL ptikRe Linee t i r ows
20 pro-bLemfPeg i_scharggrof t‘ﬁe r?ggsade%i coﬁqiyg agﬁac ed | ni_a‘HJ fudad

hi gh- ol ecul ar ¢ §4bsHaBCe9- thide glekhltietaldut taityS (bt Glh AL G dl 4l & G ide

i nvention can, W thout additives, be used in the same way as. |ubricating

oi | s whi ch-aredogbtaboedaly oCanddrifiedrRalt 22mposaialUiwn Gfstind afd £ 1B ods
and adjusted to the desired viscosity by neans of expensive additives. -

Mor eover, 5t he dndt hehaee fus thiert qalallyi tfartder eofadvaintdagrantarieniaxh ieved

according to the invention. A more iMpdrtaht boint than
the ihprovement of the distillate/residue ratio ié that,
W - due to the higher temperature, thé'feéd rate per unit time
and per'evaporator area caﬁ be iﬁé}éased many times. The
10_ economics §f-the method are thus improved to an.;xtra-
'.ordiﬁary extent. | |
" The difference of the so-called C/H ratios, that
is to say the ratios of carbdn'té hydrogen,.between the
_distillate'and the residue is aLSo greatl} increased by
15  the method according to the inv§htion. | -
Furthermbre; a greafly shortéhed_ﬁesidence time
. with a very low scatter, that is to say high Qniforhity,
~ ~is ensured according'td the invention. |
" At the same time, the'highéf temperature allows
20 problem-free discharge of the residue which is enriched
in high-molecular substances. | |
‘ The lubricating o%ls:bbfained a¢cordfng to the
inv:;tion can, without additives, be used in:the same way
‘as lubricating oils which areé obtained by conventional
25  ‘vacuum distillation methods and adjﬁstéd”to the desired
‘viscosity by means of expensive additivei. Horeovér, the

‘distillate is virtually free of metal-containing



constituents, whereby problens in the cracking, using catalysts sensit&gé
to Fxtraneous substances for the pro- duction of |owboiling substances,,
arerelimnated. In addition, according to the invention, the pol yaroma®is ¢
5 remain in the residue, which additﬁbnally i nproves the quality of "the
distillate and stabilizes the colloidal ‘asphal tenes in the residue. The
asphalt-containing fraction, that is to say the residue fromthe thin-Layer
short-path distillation, 10 is here not only quantitatively reduced, as
conpared with the state of the art, to such an extent that its conplete use
as a fuel in the refinery is p055|ble but it is also qualitatively

changed, S|Neesﬁﬂt@amtﬁeamH%WQRyrkxn%kﬁﬂ%eu1|hh@hefpcbductl0&109 bi t unen.
This property may, inter 15 aLia, be connected with an increased content

of polar coffPtPduétts.sengidt ivs §9wﬁﬁ¥%ﬂﬂeiﬂﬁrﬁ"?ﬁtéhée&aéerofhErBGE’O|Is

of high wax content is cj al the case of use. as bltunen/asphalt

that the redH8&d o Ptfuélqw%rﬂ) "LUT%e’r b 4% a‘?}?ev\&k""Z’b“e In The

thin-1ayer lation r

H at h dISUJ |ts equ i p
process engi® gerﬂﬁ@’aﬁ&ﬂﬁﬂs\ﬁﬂxfﬁmﬂ qb HUC %ﬁ B? bﬁf????h@s
heat - s ns't'r\éﬁﬁ‘ﬁb%tnar{%ees ec{ur afstkq' fﬂg%%?@%dﬁgrgﬁég“’e?v?hg their

t hermal’ deconposition. deco ionis even

desired accqydiiRgyt @ it e' ’B"’sf}tﬂqrhté'm @:m@msqvﬁetummbe
desired, nore valuable. distill
asphaltenes in the res1due._
The asphaLg-congaining fract%pn,_that is to say \)
the residue from the thin-layer short-path distillafion,

10 is here.not only quantitatively redgcgd, as compared with
the state of the art, to such an extent that its complete
use as a fuel fn_the refinery is possible, but it is also
qualitativeLy_changgd, since it can readily bg redispersed
in the production of bitumen. This property may, inter

15 alia, be connected wigh an increased content of polar com-
ponents. Anogher important point in the case of crude
oiLs of higp wax content is, especially in the case of
use as bituﬁgnlasphalt, that the residue virtually no
Ltonger contqins any wax.

20 : The thin-Layer short-path distillation or its
equipment desfgn is known in process.eﬁgineering-and was
used mainty for prodhcing or purifying heat-sensitive
sgb?}ances under mild ;onditién;, inforder-go_avoid their
thermai_decémﬁosition, By contrast, thermal decomposi-

25 tion is even de;ired'éc;orﬁing to.thg invention, since a
greater quantity éf the desirgd,_more valuable distillate

is thus obtained and is possible to a small extent, és



f§ t‘hus obtained and is possible to a small extent, as Long as the
vacuum can be maintained. As a resulLt of the nethod according to ‘the inven-
i dn,the hitherto Last distiLLation resrdﬁé, whi ch can- not be further

di stiLLed and boi Ls above about 550[err] (under 5 normalL pressure) in
the oiL refinery, is' accessible to a distilLLatjon-under quantitative and
qualitative advantages. Products of a novel conposition and in sone cases
noveL pro- perties are thus obtained. Mreover, it is possiblLe according to

t he inven- 10 lop . to,recover.  fromheav ryde ,oi Ls whi ch contain about
50 or even nn*%aéagﬁu§¥aig?FEEQtFﬁﬁn}gsﬁaﬁﬂgéﬂﬂeﬂhich are therefore hardLy

of usual crude of Ls. oAt Mol CPHLS' Blo8RaWAChok FBcarAfny RBe this nGehece

The method-acce§ghNIthe h7enkP¥ENLa0R H%Qé??tﬁ@ﬁbnfgggigH?éuggqg KRGy

. 1 . h
equi pnent for the fhln-Layer short- path distiLLati urpnment is

Located adj oi nhog b@eflathept agstdlLeBCanal bBILY. aBBVE! ¥bble ¥390¢M(dindleirl-
Lation. The tenperatures in the thin-Layer short-path 20 distillation are

hi gher th&in i nnbheavagpessdredi ihathenoilheeprinesy,cisSapeeksinitley thower,
by a factor of 10 to looo, than in the preceding vacuumdistillation.
According to adpstiltationcabddrmgoanefitabdvenandt qoal itbe ivat @advantages.
Products of a novel composition and in some cases novel pro-
perties are thus obtained. :
o ' -ﬁoraover,-{t i§ possible according to the inven-
10 tion to recover, from heavy crude oils uhich'contéib.about
50X or even more vacuum distillation residue and whiéh ére
- therefore hardly”htilizable cbmmerciﬁlly, distillates in
quantities Like those in the case of usual crude oils, so
that they then also become utilizable. | |
15 - : The method acéording to the invention can be car-
'ried out using knéun equipment for the thin-iayeE”shbrt-
path distillation. This equipment is located adjoihgng
the Last stage of the refinery, namety the Qacuﬁm'distil-

Lation. The temperatures in the thin-Layer éhéit-path

20 distillqtion are higher than in the vacuum distillation.
The pressure is preferably lower, by a factor of 10 to 1000,
than in the preceding vacuum distillation. Accofding'
to a particular embodiment of the invention, the latfer
is cprried out with a rising temperature pattern.  For

‘25 the intended vacuum, under which large vapour volumes
are produced, the evaporation surface and the -
condensation surface are;prefefably arranged 'in the closest

- possible proximity. In general,:this is achieved by



is carried out with a rising tenperature pattern. For 25 the intended .
vacuum under which | arge vapour volumes are produced, the evaporation*
.lYsurface and the condensation surface are preferably arranged in the cl bsest ¥
possible proxinmty. In general, this i % achieved by coaxi al evaporation
regi pns and condensation regions. AdvantageouslLy, the evaporation surfaces
and condensation surfaces are arranged cyLindrically verticalLLy. The
material fed in can be uniformy distributed on the upper 5 part of the
heating surface and converted into a turbu- lent state, which can be
retained until the material |eaves the bottom of the heating surface by
gravity. |ccaciab ceseoratieni etgheascdndncbhdeasatienheagiingssurface can
be i mredi ately passed to the Liquid surface and the Lower- 10 boiling
fraction i Adhemtagepusby edthe epvapardtjoons sunfaceayendskondepaalt iequi pnent
units can be arranged in series or in parallel. ExanpLe 1 The residue, not
di stiLLabLesumfacesarerarrangad cybindeigabby vargicatbviengThe nor nal
pressure) fromthe vacuumdi stilLLation stage was fed to a SAWAC t hi n-Layer
short- pat Hegesiall fed iisncambe prbformiyrdistuibuirel hethbpevppeng dat a

nere: g:eed 1::raart~1(:a of the heating surface and %gh\lfgrlsg/egq%to_ a turbu-

lent statel,. which can be retained until the material leaves
,,/ the bottom of the heating surfacq_by gravity. In such a_
case, mterial_heated on the entire heating _sui'face can be \J
immediately passed to the Liquid surface and the Lower-
10 boiling fraction is then evaporated.

A plurality of thin-layer short-path equipment
hnits can be arranged in series or in parallel.
Example 1
The residue, not distillable up to 530°C (temp-

15 erature data relating to normal pressure) from the vacuum

distillation stage was fed to a SAMVAC thin-layer short-

path-distillation unit from Messrs. Buss AG. The operating

data_gqrez' ~
Feed rite | 13.1 kg/hour
20 Pressure L | 4f5.i,10'2 mbar
Heating temperature | ~ 351%
Cooling temperature - 103°%
pistfLiate rate 6.5 kg/hour
pistillate fraéti@@ o  49.6% |
25 . 'Tﬁe.residue was continuously fed by means of a

-pump to the inlef of the evaporator and onifornly distri-

buted on the inner surface by means of a rotating



20 ~ Pressure ' " 4.5 x 102 nbar Heati ng

t enperat ure 3510C CoolLi ng tenperature

fO30§ Pistillate rate 6.5 kg/ hour DistilLLate fraction
49. 6% 25 The residue was continﬂBust fed by nmeans of a punp to
the inLet of the-.evaporator and uniformy distri- buted on the inner
surface by neans of a rotating di stributor ring. The rotor w per bl ades,
whi ch nove al ong the evaporation surface, then pick up the nmaterial and
produce a turbulent filmon the heating surface. A bow wave is produced in
front of the rotor wi per blades. 5. 1t was possible
significantly tddsitircrbaaser thing hr oligéped t o at wipad bl sdekl akricat roby

i ncreasing-the heat- ing tenperature, which is to be ascribed above all to
t he evaporati odlenditdteerevin atat ton ssbstf aneesth@mep flak aupr bhef matheral
exanpl es are summari zed 10 bel ow. Exanples 1 to 5 were carried out with
a view to an i rid¥e®rodure e trhylemt ef jkmcenohhe ahelaEiaapsesfecee 10 were

carried out with a view to increasing the feed rate.- )
; bow wave is produced in front of the rotor wiper blades.

-5 : It was possible significantly to increase the
throughput rate and distillate rate by increasing the heat-
ing temperature, which is to be ascribed above all to the

evaporation of higher-molecular substances.

~ The dafa from further examples are sumﬁarized
10  below. Examples 1 to S ﬁere-carried out with a view to
an increase in the &istftlate fraction, and Examples 6 to
10 were carried out with a vieu to increasing the feed
rate. | |
W,
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Exanpl e 2 3 4 Feed Feed rate kg/hogr ~
21.5 26. 7 15.5 13.8 Stock vessel tem 5 peratare C.
2011 205 206 205 Feed Line tenpera- ture C ¥4 '
175" 189 183 320 Concentrate Exit rate kg/ hour
13. 45 17.9 8.5 7.2% 10 - DistillLate Exit: rate kg/ hour
8.05 8.8 7.0 6. 53 Vacuum nbar 4x102
4x102 3. 5x102 [err] Heating nmediuminLet [err] 332
329 333 350 15 Heating mediumexit [err] 312
313 319 333 Coolant inlet [err] 93 95
95 103 Cool ant exit [err]- 94 96 97
105 Distillatefrac: 20 tion 9 : 37. 4 33.0
45. 2 o 47.4 ExanpLe. - jHeat i_ng Dijsti'll ate ir Feed nate
No. EeAPBF&ture X of #eed 2 % g/ Hour | 5364
59 21.3 5 7 -1 371 - ' 56
'39.6 .
Feed
Feed rate kg/hour 21.5 26.7 | 1s.5 13.8
Stock vessel tem-
5 perature °C 201 205 206 205
Feed Line tempera- | o/
ture °¢ | 175 189 183 320
Concentrate
Exit rate kg/hour | 13.45 | 17.9 8.5 7.27
10 Distillate
Exit rate kg/hour - 8.05 8.8 7.0 6.53
Vacuum mbar 4x1072%| 4x107% | 3.5x107%| s5x1072
Heating medium U
intet °C 332 329 333 350
15 Heating medium
cexit ¢ 312 313 319 333
Coolant inlet °C 93 95 95 103
Coolgnt exit % 94 96 97 105
Distillate frac-
20 tion % 37.4 | 33.0 | 5.2 474
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Cn t e§e-experinents, it was found that through- put rates of 225 kg/hour x

[err]
refinery scale

Figures 1 and 2. The experi nent al
abovenenti oned experiments were carried out,

uni

re readily achi evabl e, which guarajgees econom ca
. TFhe invention is further

ustrated
t,

by ‘nmeans of 15
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The invention is further illustrated by reference

es 1 and 2.

The experimental unit, by means of

which the abovementioned experiments were carried out,

shown,

Purely diagrammatically,

is

Figure 1 shows the simplified flow diagram of the distil-

Lation tract of a crude oil refinery, and

Figure 2 shows a unit for carrying out the method accord-

ing to the invention.

A crude oil_1:of average quality in Figure 1 is

' '
fed to a rectifying unit 2 operating under normal pressure.

After vaporization, about 50X of the crude oil fed Leaves

this_unit'in_the form of separated fractions 3, 4 and §S.

ating in vacuo, about 25% of the crude oil Leaving this

. The residue 6 is fed to'a further rectifying unit 7 oper-



path distillation. In the Latter, a distillate 14 and the 5 L
non-distillable residue 15 are obtained. The distillate 14 can eitherﬁBe
fed{to a cracking unit for the recovery of | ow nol ecul ar products or cagébe %
separated further into Lubricating oil apd wax. The residue 15 is used as
fuel in the refinery or is further proce&sed to give tar.” 10- - The
unit in Figure 2 for carrying out the nethod according to the invention has
~a charging vessel 21 with an agitator 22. Throughout the figure, M
designates the notors belonging to the individual equipnment itens. The
charging vessel 21 is connected via a line 24, provided 15 wth a feed

Fesl due recvar Oarflte{ﬁfﬂ%‘hta‘e%‘?’?%? D122 THeciTAf 5924305 R0RERERE 25 ana
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. t
vacuum punp IS arranged between e Co raps and an
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vane-type vacuum punp 33 ‘downstream t hereof are arranged. The residue from

the vacuum 1oty fd £l 1 QN Sigwe, imtméiussseeiténfoa-t@esshatswgweaﬁaltﬁl, s
fed by neans 25 of the punp 23 through the line 24 into he short-path

evapor 3t or Zon-whiartsi UltabSe sepaidied1 Dyacyapot aih@d. i ntredistthl abeeand

resi due and separately collected in the _
14 can either be fed to a cracking unit for the recovery
of Low-molecular products or:can besééparated further into
Lubricating oil and wax. The residue 15 is used as fuel v,
in the refinery or is further processed to givé tar.

10 . The unit in Figure 2 for carrying out the method
according to the invention has a charging vessel 21 with
an agitator 22. Throughout the figuré, M designates the
motors belonging to the indiﬁfdua; equipment items; The
charging vessel 21 is connected via a Line 24, provided

15 with a feed pump 23,ltd a shobt-patﬁ evaporator 25 which
is in turn connected to a residue receiver 26 and a dis-
tillate receiver 27. Two cold traps 28 and 29 in series
are also connected to the short-path evaporator 25. A
Roots vacuum pump 31 is arranged between the cold traps

20 28 and 29 and, downstream of the second coL& trap, a
Roots vacuum pump 32 and a rotary vané-typé vacuum pump
33 ggwnstream thereof are arrangéd. |

| " The residue from the vacuum Eectificatipn stage,
introduced into the charging vessel 21, is fed by means

25 of the pump 23 through the Line 24 into the short-path

evaporator 25, where it is separated'by evaporation into

distillate and residue and separately collected in the



recelvers 26 and 27. (A small quantity of highly vola- tile constituents
MhIChMﬂHy be present and could be fornmed by thernal deconposition in the
ghor t path evapor- ator 25, is collected separately in the cold traps 28
and 5 29.) The heating tenperatures in QQw thin-layer short- path
distillation according to the invention can'be higher than the tenperatures
given in the above illustrative exanple. 400[err] or higher tenperatures
are preferred. Is CLAI MS 1. A nethod for further processing the
resi due remai ning after vacuumdistillation in a crude oil refinery,
characterised in that th% re5|d IS su cted to a, thin- | ayer
short-path di sf'ielcledt"ied'ﬁ 't he A eJrﬂ?e'Tlat‘lH@th)t rf e’i/h%'b\f’ét\bﬂ%nr face
bei ng rai sed t% ge h| rttha ﬁpperature at ‘whi ch he reildue was
treated during‘d edca |IIWﬁﬁ whif %tQWQ%ﬁ?561 tSrRent rat ed
resi due-bei ng of f od -accordin
claim1l, chara&?éﬁggegy %%%% H eﬂ%ﬂﬁ)ﬁzﬁiﬂ }ﬂ Eqma{hﬁ{ r%ﬂ%ﬂ %ih Ue is
hi gher by 500C, ¢Rr-e rahly aAnd 0f ure
of the residue rtgmafzer?l ng i r?%Sﬁ:ee vacaﬁu%% ?ﬁ%%%tﬂ{oﬁ{'{%é{}a‘ {?accor |'ﬁ% to
claim1l og 2, Qbanacterlsed in

The heating temperatures in the th{nQLayer'short-
path'&istiltation accordihg to the invention can be higher
than the temperatures given in the above ii(ustfative

example. 400°%¢ or higher temperatures are prefefred.



15 that the thin layer of the material to be distilled is created in the
formof a turbulent film 4. M—:m“ mmmmlmmg claim 3, characterised-in
that turbulence is inparted to u nical neans. 5. thhod\f' _
‘according to claim4, characterised i'h that®20 turbulence is inparted to
the filmby neans of wiper blades. 6. Method according to any one of the
precedi ng clainms, characterised in'that a vacuumdistillation residue

having a boiling point above 5500C under ¥rnmal pressure is processed. 25
7. Method according to any one of the preceding clainms, characterised in
that it is carried out in the vacuun€. L X' I MIS M .S reglon under an
absol ute pressure of less than 10 nbar and above 10-3 nbar preferably

between 1 and 0. 01 ¥k methaodtfox ﬁ%tth%trQFQ@eaﬁyngnbhefreaédpeecedlng 5

clains, characterjzed in that a distillate virtually freed of asphalts S
obt ai ned. Femaining a&:@éﬁﬁ.%@ﬁ@s%@ti%émec@mﬂg ei}j yefinery,

Wi ch ar e CORRARNAFIRRd-A RUnt (She HeelSud £a chibiodned EcalFREnr o
gﬁ;lr ggte %ri ;l@ar q%@cc%gl@%#ﬁega%{l nei v&ggol,o rgﬁgdteﬂperature of

10

15

20

25

the evapcrator surface heing raised to be ‘higher than the
temperature at which the residue was treated during said
distillation, ‘and the distiilate and the concentrated residue
being taken off separately. . _

2. Method according to claim 1, characterised in that
the temperature of the evaporator surface is higher by 50°c,
preferably 80°C and especially 100°C than the temperature of
the residue remaining in the vacuum distillation.

3. Method according to claim 1 or 2, characterised in
that the thin layer of the meterial to be distilled is
created in the form of a turbulent film.

4. Method according to claim 3, characterised in that
turbulence is imparted to the film by mechanical means.

5. Method according to claim 4, characterised in that

turbulence is imparted to the film by means of wiper blades.

6. Method according to any one of the preceding
clainms, characterised in that a vacuum distillation residue
having a poiling point above 550°C under normal pressure is
proc:;sed.

. 7. Method'according to any one of the preceding

claims, characterised in that it is carried out in the vacuum.

o

o/
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?t,errperature of above 350[err], pref er_—atubl'iimabove 400h¢irr]. 11. Met hod

accordi ng to any one of the precedi nH!H mwuwu acterized in that the

¥ dedyand the heating nedium are pass nter-current. 12

Met hod according to any one of the preceding clains, characterized in that
it is carried out with a rising tenperaturg pattern. 20 13. Met hod
according to any one of the preceding claiwme, characterized in that it is
carried out under a substantially constant pressure pattern. 14. A method
of further pregion mpdedr arcabiolutenpresspre taf less thah s10 [hbar candn a
crude oil refinery, g&y substantially as herei nbefore déscribed in the

Exanpl es her &PRVand/Qor’ maxr Rraeferably detwenmahyand) GrQlimkar.
8. Method according to any one of the preceding

5 claims, characterised in that a distillate virtually freed of
asphalts is obtained.

9. Method according to any one of the preceding
claimé, characterised in that it is carried out in a
plurality of equipment units which are connected in parallel

10 and to each of which a vacuum unit is assigned.

10. Method according to any one of the preceding
claims, characterised in that it is carried out at a
temperature of above 350°C, preferably above 400°cC.

11. Method according to any one of the preceding

15 claims, characterised in that the feed and the heating medium
-are passed through in counter-current.

12. Method according to any one of the preceding
claims, characterised in that it is carried out with a rising
temperature pattern.

N 20 13. Method ﬁccording to any one of the preceding
'claiﬁs, characterised in that iﬁ is carried out under a
substantially constant pressﬁre pattern. |
’ - 14. A method of further processing the.residue
remaining after vacuum distillation in a crude oil refinery,
25 .substantially as hereinbefore described in the Examples

herein and/or referred to in the accompanying drawings.




