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is directed to a process for separating colour bodies
and/ or asphal thenic contam nants froma hydrocarbon
m xture using a nenbrane, by passing part of the
hydrocarbon m xture froma feed side to a perneate 5
side of the nmenbrane, between which sides of the
menbrane a pressure difference is applied, thereby
obtaining at the perneate side of the nenbrane a
hydr ocar bon perneate having a reduced content of
col our bodi es and/ or asphal thenic contam nants, and
by renoving the 10 hydrocarbon perneate fromthe
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feedstock to the steam cracker furnaces the contaminants
ére removed from the feedstock by means of a membrane
separation. By removing contaminants from the feed in
this manner it is possible to use, for example, so-called
20 black condensates as feedstock for preparing lower
olefins. The term black condensates is commonly used to
refer to contaminated natural gas condensates having an
ASTM colour of 3 or more. Direct application of these
relatively cheap feedstocks in the above steam cracker
25 process would not be possible because the contaminants
and/or colour bodies in the feed would give rise to
excessive coke formation in convection sections and
associated steam cracker furnaces.
A disadvantage of the process according to

30 WO-A-9927036 is that the flux, expressed in feed
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exanpl e 1200 kg/ n2.day to non-econom cal | ower val ues.
The object of the present invention is to provide a 5
process, which can be operated over a prolonged tine
period at a high average flux. In accordance with the
present invention there is provided a process for
separating col our bodies and/or asphalthenic
contam nants froma hydrocarbon m xture 10 using a
menbrane having a feed side and a perneate side, by
contacting the hydrocarbon n1xtyre with the feed side
of the nmenbrane, wherein betweenh the feed and perneate
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20 membrane, wherein during selected time intervals the
removal of hydrocarbon permeate from the permeate side of
the membrane is stopped so that the pressure difference
over the membrane is temporarily substantially lowered.

Applicants observed that the flux of hydrocarbon

25 permeate would decrease during normal separation
operation over the membrane with operation time from an
initial maximum value. It was found that stopping the
removal of hydrocarbon permeate from the permeate side of
the membrane results in a substantial lowering of the

30 pressure difference over the membrane, since part of the
feed mixture continues to permeate through the membrane.
Because permeate removal is stopped, this results in an
increase of the pressure at the permeate side,

approaching the higher pressure at the feed side,



i ncrease of the pressure at the perneate side,

approachi ng the higher pressure at the feed side, WO
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pressures at both sides have gradually equilibrated.

Applicant also found that by substantially reducing

the pressure difference in this way, after the flux of

5 perneate had reached a certain mniml acceptable

value, it was found possible to operate the nenbrane

separation at the original maxi numflux when the
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perneate fromthe perneate side of the nenbrane
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of the pressure dlfference is used to refer to any
lowering of pressure difference which proves sufficient
in a practical situation for restoring the permeate flux
to the original maximum when the permeate flux is
resumed. Suitably, a substantial lowering is a lowering

25 of the pressure difference by 20% or more, preferably 50%
or more, more preferably by 90% or more. When the removal
of permeate is stopped for a sufficiently long time
interval, the pressures can also fully equilibrate such
that a zero pressure difference is achieved. When the

30 time interval is not long enough for full pressure
equilibration, still a substantial lowering of the
pressure difference can be achieved, at least temporarily
at the end of the time interval.

Thus a simple process was obtained which does not

35 regquire the more complex back flushing operation, and



equilibration, still a substantial |owering of the
pressure difference can be achieved, at |east
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si npl e process was obtai ned which does not 35 require
the nore conpl ex back flushing operation, and WO
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require any special nmanipul ation of operation at the
feed side of the nenbrane. Back flushing of perneate
through the nmenbrane is sonetines used within
menbrane and or filtration 5 processes to inprove the
flux over a nmenbrane. A disadvantage of back flushing
is that it is nore conplex to control and it requires
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colour bodies and/or asphaltE eni& contamlnants from a

20 hydrocarbon mixture by passing part of the hydrocarbon
mixture through a membrane over which membrane a pressure
difference is maintained thereby obtaining a hydrocarbon
permeate having a reduced content of colour bodies and/or
contaminants, wherein at selected time intervals the

25 pressure difference over the membrane is substantially
lowered by stopping the flow of the hydrocarbon mixture
to the feed side of the membrane. Stopping the feed flow
can for example be achieved by stopping the operation of
a feed pump, or by recycling the hydrocarbon mixture from

30 a position between the feed pump and the membrane to a
position upstream of the feed pump.

An advantage of the present invention is that the
pressure difference between feed side and permeate side
of the membrane is substantially lowered without

35 releasing the pressure at the feed side. This minimises



can for exanple be achi eved by stopping the operation
of a feed punp, or by recycling the hydrocarbon
WOorzoos192308 r om 30 a position between the feed pRCPEPR2004/050507
the nenbrane to a position upstream of the feed punp.
An advant age of the present invention is that the
pressure difference between feed side and perneate
side of the nmenbrane is substantially | owered w thout
35 releasing the pressure at the feed side. This
m ni m ses WD 2004/ 092308 PCT/ EP2004/ 050507 - 5
nmechani cal stress to the equi pnent at the feed side.
Al so, releasing the pressure at the feed side at
el evated tenperatures can result in flashing of
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advant age t‘ saf:gnganeeoug{yogspeak flow of permeate is observed due
20 to a release of the pressure at the permeate side that
was built up during stopped flow. In this way the
produced amount of hydrocarbon permeate over time is
further maximised.
It is yet a further advantage that the cross-flow of
25 feed along the membrane surface at the feed side
continues while the pressure difference is lowered.
Therefore, any contaminants which are released from the
membrane at the feed side are effectively carried away.
The hydrocarbon mixtures will contain contaminants
30 and/or colour bodies, which will give the hydrocarbon
mixture a darkish colour. The process of this invention
is not limited for use with feedstocks above a certain
colour index. It was found to be particularly useful for
hydrocarbon mixtures having an ASTM colour index above 2,

35 in particular of 3 or more, as determined in accordance



25 feed along the nenbrane surface at the feed side
continues while the pressure difference is | owered.
wah@redsre, any contam nants whi ch are rel easeplCT/EP2004/050507
the nenbrane at the feed side are effectively carried
away. The hydrocarbon m xtures will contain
contam nants 30 and/or col our bodies, which will give
t he hydrocarbon mixture a darkish colour. The process
of this invention is not limted for use with
f eedst ocks above a certain colour index. It was found
to be particularly useful for hydrocarbon m xtures
havi ng an ASTM col our index above 2, 35 in particular
of 3 or nore, as determned in accordance WO
2004/ 092308 PCT/ EP2004/ 050507 6 w th ASTM D1500. The
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hydr ocar boniditxter es having an initial boiling point
of 20 greater ;{han. 20 £onafid: &-80% SLEQKELY : ROL AL f
less than  6Q0,G, Rr&Lerably a.92%. §GoV&LY, ROl nt of
less than hydrocarbon mixtures having an initial boiling point of
20 greater than 20 °C and a 80% recovery point of less than
600 °C, preferably a 95% recovery point of less than
600 °C, more preferably with a 95% recovery point of less
than 450 °C, and even more preferable a 95% recovery
point of less than 350 °C determined by ASTM D-2887. Such
25 hydrocarbon mixtures can be crude petroleum fractions,
(contaminated) natural gas condensates or (contaminated)
refinery streams. An example of a suitable hydrocarbon
mixture is a naphtha (a straight-run gasoline fraction)
and/or a gas oil (a distillate, intermediate in character
30 between kerosene and light lubricating oils) fraction,
which has been contaminated in the storage tank or in the
pipeline when transporting said fraction from a refinery
to a steam cracker. Another example of a hydrocarbon
mixture, which may suitably be used, is the above

35 referred to black condensate, which is a contaminated



600 C, nore preferably with a 95%recovery point of
|l ess than 450 C, and even nore preferable a 95%

w0 e@mewe3ys poi nt of | ess than 350 C det er m nedPOHERSIMS0507
D- 2887. Such 25 hydrocarbon m xtures can be crude
petrol eum fractions, (contam nated) natural gas
condensates or (contamnated) refinery streans. An
exanpl e of a suitable hydrocarbon mxture is a
naphtha (a straight-run gasoline fraction) and/or a
gas oil (a distillate, internmediate in character 30
bet ween kerosene and |ight lubricating oils) fraction,
whi ch has been contam nated in the storage tank or in
the pipeline when transporting said fraction froma
refinery to a steam cracker. Another exanple of a
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Preferably the dense membrane layer has a so-called
cross—linked structure as for example described in
WO-A-9627430. The thickness of the dense membrane layer
is preferably as thin as possible. Suitably the thickness
25 is between 1 and 15 micrometer, preferably between 1 and
5 micrometer. The contaminants and colour bodies are not
capable to dissolve in sald dense membrane because of
their more complex structure and high molecular weight.
For example, suitable dense membranes can be made from a
30 polysiloxane, in particular from poly(di-methyl siloxane)
(PDMS) . The porous membrane layer provides mechanical
strength to the membrane. Suitable porous membranes are

PolyAcryloNitrile (PAN), PolyAmideImide + TiOp (PAI),

PolyEtherImide (PEI), PolyVinylideneDiFluoride (PVDF),
35 and porous PolyTetraFluorokthylene (PTFE), and can be of



that the hydrocarbon m xture passes said nenbrane by

20 dissolving in and diffusing through its structure.
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cross-linked structure as for exanple described in

WO A-9627430. The thickness of the dense nenbrane

layer is preferably as thin as possible. Suitably the

t hi ckness 25 is between 1 and 15 mcroneter,
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deterioration over prolonged times of operation.

Without wanting to limit the invention in any manner,
it is believed that the following mechanism contributes
to prevent degrading membrane performance due to deposits

25 of colour bodies and/or asphalthenic contaminants on the
membrane surface. During operation, the dense membrane is
swollen significantly, due to the hydrocarbon that is
dissolved in and diffusing through the membrane. I.e.,
the thickness of the dense membrane is increased during

30 operation, although the swelling is somewhat counteracted
by the pressure difference over the membrane. When the
pressure difference is significantly lowered, it is
believed that the dense membrane can expand so that its
thickness increases, thereby loosening any deposits on

35 the membrane surface.



predeterm ned condition is fulfilled, such as a
m ni mum al |l owabl e perneate flow rate. After the
wG@emank3ds ne intervals it was found possi bl e POI/EP2004/050507
operate the nenbrane separation at substantially the
20 original high flux again, wthout significant
deterioration over prolonged tines of operation.
Wthout wanting to limt the invention in any manner,
it is believed that the follow ng nechani sm
contributes to prevent degradi ng nenbrane perfornmance
due to deposits 25 of col our bodi es and/or
asphal t heni c contam nants on the nenbrane surface.
During operation, the dense menprane is swollen
significantly, due to the hydrocarbon that is
di ssol ved i n andndrsédausiing thapotsghret hig fomnby aoess lche. |
t he thi ckness:0f tsheypllense bavrbs anedi ® baCkLeased
during 30 gResabipBetvald hough sbhar swelihing. | t§m§0nemhat
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flux is here meant the average permeate flux over both
separation and intermediate time intervals. Thus it is
desirable to minimise the time periods at which the
permeate flux is stopped and maximising the time period
at which separation takes place. The flux will decrease
25 in the separation intervals and suitably when the flux
becomes less than 75-99% of its maximum value the
separation interval is stopped. Suitably between 5 and
480 minutes of continuous separation across the membrane
alternates with time periods of between 1 and 60 minutes,
30 preferably below 30 minutes and more preferably below
10 minutes and most preferably below 6 minutes of at
which the removal of permeate is stopped.
The membrane separation is suitably carried out at a
temperature in the range of from -20 to 100 °C, in

35 particular 10 to 100 °C, and suitably in the range of



retentate of a first separation step is used as the
feed for a second separation step. 15 One skilled in
W0 b@4a9a30xan easily determ ne the optinmal tineCPEPI004650507
of continuous separation and the tine intervals at
whi ch the renoval of perneate is stopped. Maxi m sing
the average flux over the nenbrane separator wll
drive such determination. Wth average 20 flux is here
nmeant the average perneate flux over both separation
and internediate tinme intervals. Thus it is desirable
to mnimse the tine periods at which the perneate
flux is stopped and maxi msing the tine period at
whi ch separation takes place._The flux will decrease
25 in the separation intervals and suitably when the
flux beconess|°esTht han €¢5v89% DheirkscenBX icdBaM v/ al ue

the separafhanij ptelvalsoisashopReda 2wkl 8bly.bet ween
5 and 4804, put es of continuous separation across the

menbrane altgrnates .wit eriqds of betvveen 1
and 60 mi nyt e@l “bret Wlllb}]g%%g beg% MAtCEs " End

nor e “pr ef efcﬁﬁ?“ﬂf“%é‘%#mf@“@h?’f?ﬁ?b% and nost preferably
bel ow 6 mni Fieree of at which the renoval of perneate
IS stopped. Théelmgnbmaseasepariad tonpi®esiiet abl Msted in
carri ed outapat 1awast edper atddee ok Mot hehdu@angea Genfdam - 20
to 100 C, E@agélgabﬁitQUJh@fell%at:@ 02Q8e Cer ARG S abl y
in the range., of 4420044 99&3&% f@lédEEi?QQ‘U 9§eo§1l%w rate 10

40-85 C. Th % recaqver at e
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bl ack condextsatesdravgspghttie cpHopetdrpes, asrihd sted in
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separ ati onlé‘b@l: to’f M?glﬁéﬁypﬂﬁgxagé (EIBM%) ra%& ecxnglﬂstpgrt%gs
layer of a PolyAcryloNitrile (PAN). The pressure
difference when separating was 20 bar, wherein the
pressure at the permeate side was nearly atmospheric. The

20 operation temperature was 70 °C. The colour properties of

the permeate was an ASTM colour of 1.5.

The total experiment time was 24 hours. After every
approximately 55 minutes of normal separation the flow of
permeate was manually stopped by closing a valve in the

25 permeate removal conduit retentate for 5 minutes. During
this time, the pressure at the permeate side was found to
approach the pressure at the feed side to within 1 bar.

Figure 1 shows the flux F of permeate (in kg/(mz.day)
as a function of time t (hours). The flux in Figure 1

30 declines during normal separation significantly from a
maximum value of ca. 820 kg/(m2.day), which is thought to
be due to the deposition of colour bodies on the feed
side of the membrane. The maximum value is the value
observed using a new membrane. The steady decline of

35 permeate flux would continue if the permeate flux was not



10 recycled and m xed with fresh feed so that the flow
rate of fluid over the feed side of the nmenbrane was
wag@dokgishour. The menbrane separation unit waBCT/EP2004/050507
provided wth 1.5 n2 of a PDMS/ PAN 150 nenbrane as
obtai ned from GKSS Forschungszentrum GibH (a conpany
having its 15 principal office in Geesthacht, Gernmany)
conprising a top layer of PolyD Methyl Sil oxane (PDVS)
and a supporting |ayer of a PolyAcryloNitrile (PAN).
The pressure difference when separating was 20 bar,
wherein the pressure at the perneate side was nearly
at nospheric. The 20 operation tenperature was 70 C.
The col our properties of the pernmeate was an ASTM
colour of 1.5. The total experinent tinme was 24 hours.
After evergtop@gpifoxt Fatrehytebby mibtihes @fivaOmA@l the
separ ati onvailhe if [Qveata apakeal.e s WasuRBNYadd Y StaRPAd

by cl osi ngre@uryeﬁl é/teaﬂoﬂt ttlﬂg og§g19§1r m&ﬁn Eﬁlr{o\yaqlle C@knedu' t

retentate for b5 rQrQéJa esﬂux an n1905 t hi sdgcllqgé pgl‘n:eer

pressure at the lEfJer neat dund T o appr oach
the pressuid arethesT %deaf"sef osé"‘fpc‘fdvﬁef’?ﬁaﬁe flyarceerigar e
1 shows the Fluk™ErGPr seFiteattre eEtrekyy P, Rpayyd chsha
functi on ofzre¥imentt [ireurs)in TFheiblngxrappesenigur eide 30
decl i nes dthei ¢tgrsx0bfhe separaht QAtsl griddigantieyndd om a
mexi mum valdde Rfcrea, 820 kg/ (nR.day), which is thought
to be due to the deposition of col our bodies on the
feed side of the nenbrang,, The maxi mumvalue is the
val ue observed using a new “menbrane._The st eady

decl i ne of | P38PPETTTeArE" PRI ld_conti nue ilf the

per neat e fldngJWasatnDEt "WO2B04/ 092368 PCT/ EP2004/ 050507
- 11 st oppet-atigrrooytngtes bymelestng—ajval ve.
Wen the ygl v‘,eC I's reopened agaijn after 5 mjnutes,
perneate flux i's resuned at about the origilnal

maxi mum f | LBORERUE. "FhE e dkidum bérat e fllux and
subsequent | ¥écid ne pattern 5 coul d be observed after
st opped perasgatceldurowsacotiodi ng | t6 the 1 nvention
during theentite 24 hour period of the

10 When a pristine membrane is used for the first time

in a separation process for a hydrocarbonaceous feed, it
will normally take an initial period before a steady
state in the membrane performance is achieved. One factor
that plays a role in this is swelling of the membrane.

15 Typically, such an initial period will take in the order
of a few hours, in particular less than 10 hours, such as
2 hours. If the removal of hydrocarbon permeate from the
permeate side is stopped e.g. every 20-60 minutes for a
few minutes such as less than 10 minutes, this means that

20 the maximum flux observed during the first few cycles can
vary slightly. Maximum flux differences in this initial
period are typically less than 20%. The maximum flux that
is observed once the steady state is reached in a new
membrane is considered as the original flux. Once the

25 steady state is reached, the maximum flux observed in the



experinment. Tinme t=0 in the Figure represents a tine
in the course of the experinent after a steady state
whaw4/oimses reached. Table 1 properties bl ack PCI/EP2004/050507
condensate density at 15 C, kg/nB 776.9 conponents
not volatile at 17 wt% 343 C conponents not vol atile
at 0.7 wt% 538 C ASTM Col our (ASTM D1500 3 10 Wen a
pristine nenbrane is used for the first tine in a
separation process for a hydrocarbonaceous feed, it
will normally take an initial period before a steady
state in the nenbrane performance is achieved. One
factor that plays arole in this is swelling of the
menbrane. 15 Typically, such an,initial period wll
take in the order of a few hours, in particular |ess
than 10 hoeros¢sssot hheagresgnthdumestioh fratize tvenmval 164s
hydr ocar bothapeseate:,f s06h t1he cpardweat el 8811 & are
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t he ymxi MumbLLuxaPhsetvad d-8cthe VR-2004/092308 ine

PCT/ EP20044:Q:§91;5aQZ is su%)glle@ gcae§§1d9fd1£‘!1§ ﬁr gﬁs% %mn 0,
i nvention v Ieskx%&me%?f han a out 67 0 en
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process according to any one of claims 1-15, wherein the

hydrocarbon mixture is a liquid hydrocarbon feed from

which light olefins are to be produced by thermal

cracking, wherein the membrane forms part of a membrane

20 separation unit in which the hydrocarbon permeate is

removed from the permeate side of the membrane, and
wherein a retentate is removed from the retentate side of
the membrane, and wherein the process further comprises
the steps of:

25 (a) supplying the permeate to the inlet of a cracking
furnace, allowing the permeate to crack in the coils of
the cracking furnace in the presence of steam at elevated
temperature and removing from the cracking furnace a
cracked stream which is enriched in light olefins;

30 (b) quenching the cracked stream;

(c) supplying the cooled cracked stream to a
fractionation column;
(d) removing the retentate, preferably by supplying it

to the fractionation column or to a crude distiller; and



WE@ @308 The

the referred to bl ack condensates, for a steam or
napht ha cracker of which WO A-9927036 descri bes an

concentration of contam nants nmay be supplied to the
fractionation colum 10 downstream the steam cracker
furnaces. Preferably the retentate is supplied to a
crude distillation colum of a refinery because the
vari ous conponents of the retentate are also found in
the crude petrol eum feedstock normally supplied to
said crude distillation colum. 15 Accordingly, the
present invention further provides a process
according to any one of clains 1-15, wherein the
hydrocarbon m xture is a liquid hydrocarbon feed from
whi ch | i ghte)ol efmprigg airen tthe bep pf adelceathynat her eAbnn a
cracki ng, whesei sirbhie rerbhanead of Mhe Pasdti&at8on column
menbrane 20 separabh QR 01 bil RoWRLGRS the Aydrecarhan
perneate is. Jfeqpved. troml g PeLORAL & slde of the

merrbrsane and wher ein.a retentate 1.s renoved from the

retentate side 8f “tHe frerir ahe ™ BHA AT EFH " tH8cess
process furt HBF et PEES trehét SERPE WPrates gy a
suppl yi ng #¥eigerdareciopsecheing eetodoft a hésmekimge
furnace, aFlwewiThip tihecperabat eetlociowatk fead tsheplgodnks
of the crasiisg feusnace swptdiecHeresengeefs sy aamsaty
el evat ed E@@D@ﬁ@in@r@e aﬂ%dd rt@'HﬁMillﬂgetf Eom Iﬁeﬁﬁra% %kﬂ ng
furnace a ?&Q%léqgtlg't rr@e%m:a}Mgl %Oexj 5?(1%5 el%ﬂfgge a prei

ol ef i ns; Jht(fbl)encu§g(%nanl.nt g rac oEJt 1n1ng at th
supplylng e-co01 ad "eracked’ §

fracti onat PEAHESI Thih;°* (‘df ‘?EEWSW ﬁ‘gpetrﬁ?t? SFEEat geduced
pr ef er abl ycwe%tubﬁnlcgﬂioﬁg bpgiestagdffecohaérinbpationt the
col ukn or trgearate rdes df She Imk@ranqaAd WD LRG0 4rQ928068.ng
PCT/ EP2004+050507ate-anti 3che (@) edt@tDYidAgtHel b idne, tvofre0f
the fracti endhd QB LUt GISROUS: §£nroe@nbf hy@aLd e,
side of the fractignati %@ln%QJCéJQIhe & shdg.ptream of

fuel oil Co’gg?:gendegg %ha%ng'xef }[)J.%g]st}reedlpperenc@ over the membrane

20 is temporarily substantially lowered.

Suitably, the membrane in step (a) comprises a dense
membrane layer as described hereinbefore, which allows
hydrocarbons from the feed, but not asphalthenes or
colour bodies to pass through the membrane by dissolving

25 in and diffusing through its structure. Such a membrane
is suitably also used when the hydrocarbon feed further
contains salt contaminants, which are present in water
droplets that are dispersed in the hydrocarbon feed. Salt
contaminants can come from formation water or from other

30 treatments at a refinery, examples of contaminating salts
are sodium chloride, magnesium chloride, calcium chloride
and iron chloride. Other salts, such as sulphates may be
present as well. The water and/or salt will normally not
be dissolved in the dense membrane, and therefore the

35 permeate will be free from salt.

retentate whi ch contai ns an i nCPEHRERZH04/050507



of the fractionation colum a bottomstream 5 Thus,
usi ng the present invention the known process is

WO pro9308 i n order that it can be operated ovePCHEP2004/050507
significantly prolonged tinme period at a high average
flux. This is achieved by replacing the feed supply
and nenbrane separation step of the known process by
the step 10 of supplying the feed to the inlet of a
menbrane unit provided with a nenbrane, over which
menbrane a pressure difference is maintained, thereby
obtaining at the perneate side of the nenbrane a
perneate having a reduced content of col our bodies
and/or contam nants, and at the,15 retentate side of
the nenbrane a retentate, and renoving the perneate
and t he ret entatelsf amamanhe pepbiratien pahefeeidd fUfHeng
sel ected thdBrinatLEevAk& Lhend aemeadci 6f nbydriReAbAR in
per neat e fﬁm}zata@epafe@mg%béﬁtd@l of . Lh&e,Balrang L&

st OppEd Soégelaagndtpqul}%(: olg)#J J.ne IBJ!ef girs%[]osle?y ehro &@827036

nenbrane [ 'owe

Sui t abl y, f%@aﬁ%ﬂﬁngﬁ81Wﬁ §?¥Be(a) conpri ses a dense
menbrane | ayer as descri bed herei nbefore, which all ows
hydr ocarbons fromthe feed, but not asphalthenes or

col our bodies to pass through the nenbrane by

di ssolving 25 in and diffusing through its structure.
Such a nmenbrane is suitably also used when the
hydrocarbon feed further contains salt contam nants,
which are present in water droplets that are

di spersed in the hydrocarbon feed. Salt contam nants
can cone fromformation water or from other 30
treatnments at a refinery, exanples of contam nating
salts are sodiumchloride, magnesi um chl ori de,
calciumchloride and iron chloride. Qher salts, such

as sul phates may be present as well. The water and/or
salt wll normally not be dissolved in the dense
menbrane, and therefore the 35 perneate will be free

fromsalt. WO 2004/092308 PCT/ EP2004/ 050507 - 14



Details and ranges of operation paraneters for the
menbrane are given in the description herei nbefore and

WO poo4pdasoexanpl e. Detail s about the cracki ng pPODEBRN4/050507
feeds used and products obtained are disclosed in

WO A- 9927036, 5 in particular in the exanple. WO

2004/ 092308 PCT/ EP2004/ 050507 - 15 CL Al MS 1.
Process for separating col our bodi es and/ or

asphal theni ¢ contam nants from a hydrocarbon m xture
usi ng a nmenbrane having a feed side and a perneate

side, by contacting the hydrocarbon m xture with the
feed side 5 of the nenbrane, wherein between the feed

and perneate sides of the menfjrane a pressure

difference is applied, thereby passing part of the

hydr ocarbon m xture fromthe feed side to the

permeat e side and obtai ni ngSdt2tihd S per meat e si de of

t he nenbrane a hydrocarbon perneate 10 having a

reduced coht ertoceds ©ol surrdhodi escandéoes aasphal t heni c

cont am nanh@haﬁﬂdqibycoﬁ’&ﬂm/einﬂg rtdiea nRYAEQGEE ROFure
perneate from the penreate si de.Lof:dheq Meohrane,; .,
wherei n dugf ng. Sel.ted ol LR b0t RLYALS L0, ! SIgval,, of
hydr%car bonf perneate fromthe Eer neate side o 5 fhe
menbrane i & SPOPPLE S0 "PRET" tHE"SP SE5UPE AT PETENCe
over the ne5f £ F SFEHIPD LRGP (B STCARCE &S| pplied,

| owered. Rrerfyyopsssigarscordi Wy tvgrckaiomdixtusheiren rrhe he
menbr ane ceaApyidses taectepndaay etdaradecghirdngdensae

menbr ane apéndateSUPPQRE trhk avbrapBdenyafocarRarRusate
menbjpane. 20:i3y aPrR688ScACHerHH Aol On&hal Mor Wher ei n
the dense .fruoRrane Jof.MRde.(rom 8 Rolysld axane such

as a pol - me | siloxane .~ Process accordin

B B onc sk b befaar ARE ke Serplt” 52 BORE I M9

di f f er ence™dEFTEs "THE MEHDIFANELI TS T Sitker EdehiFLs 28° 20%

or nore, prePerlabl PwdrgcBbos srrrabcelronTRe PprtePet ableyof

by O0% Or KpY eembrane is stopped so that the pressure difference
over the membrane is temporarily substantially lowered.
2. Process according to claim 1, wherein the membrane
comprises a top layer made of a dense membrane and a
support layer made of a porous membrane.

20 3. Process according to claim 2, wherein the dense
membrane is made from a polysiloxane such as a poly(di-
methyl siloxane).

4. Process according to any one of claims l-3f wherein
the pressure difference across the membrane is lowered by

25 20% or more, preferably by 50% or more, more preferably
by 90% or more.

5. Process according to any one of claims 1-4, wherein
the pressure difference across the membrane during
separation is between 10 and 30 bar.

30 6. Process according to any one of claims 1-5, wherein

the pressure difference is lowered to 0 bar.



5. Process according to any one of clains 1-4, wherein
the pressure difference across the nenbrane during

W@ epanga3don i s between 10 and 30 bar. 30 6. PrBCBEEB2004/050507
according to any one of clainms 1-5, wherein the
pressure difference is lowered to 0 bar. WO
2004/ 092308 PCT/ EP2004/ 050507 - 16 7. Process
according to any one of clainms 1-6, wherein tine
peri ods of between 5 and 480 mi nutes of continuous
separation across the nenbrane alternate with tine
intervals of between 1 and 60 m nutes at which the 5
renoval of perneate is stopped. 8. Process according
to claim7, wherein the tine -igterval at which the
perneate renoval is stopped is below 30 m nutes,
pr ef er abl y 7 beFtiess0areriitesoamd qrered clpief ercabihyrdiel ow
6 m nut es. tI@ SriddsogebIvanChrbd g0 on@by odnentQhuous
clai ms 1- 8sepuheriei Rcrdshens epmirate oftcbydr agar hop
per meat e fﬁﬁﬂ%%ﬁ@cﬁ@kﬂ@@&@La§iq@nﬁ§m§$gpgﬂﬂma%mregylar
inteﬁNa|S-ré@vﬂPEP%gﬁém%C§°£9£BQLt° any.one of claims
1-9, wheregn Ptohgsshyngpcggr on.perpeate is renmoved from
t he perneate si de of 1 e TretblafBeht stight™s
condui t i nETGETHg* 2" PER TBare ™ Fafsy emofi &h sterPve iF s
cl osed dur PHGYtHerigeiegcreeferabilmeelat & naluses endagoten
stop the remivalblobelperqmeatuess.11. Process according to
any one of sl atcdBsslackOrdiM@t &in ont e JTRIRr 2R JhSrein
oper at ed at:he.arén%megiaBWr@caQEoraE&%@at%ofrg'n thg%ef:ln%'ate

Process acgﬂiediygtoggeda&yré)ﬁ?aro nt%L\%llg.B 1-10, wherein
t he rrerrbrag& ]_Drsocggserat edd attoa‘l_:m en‘geratu_re of above 65

t .
C. 13. Process according to any orlé of "8l ai’me™z512,

wherein t A% BOPGERF ORIt tidr ETAEE HA™ iHE PREeate
boi 1i°ng pofift °fgFeatEbrahdir20h @ ammduid 80%Wdiecavery
poi nt of | esgettharl®h G06h Calveref ercabl Yuan®5% rsecoves y
poi nt of | ess trharab06o Gs t@angopbne preheraleyndkth a
95% r ecovety. Qﬁk&h &%omﬁ&§$ohﬁ§%né5@ &éu@eiﬁbﬂhﬂégipy
ASTM D2887the membrane is operated at a temperature of above 40 °C.
20 12. Process according to any one of claims 1-10, wherein
the membrane is operated at a temperature of above 65 °C.
13. Process according to any one of claims 1-12, wherein
the hydrocarbon mixture has an initial boiling point
greater than 20 °C and a 80% recovery point of less than
25 600 °C, preferably a 95% recovery point of less than
600 °C, and more preferably with a 95% recovery point of
less than 450 °C, determined by ASTM D2887.
14. Process according to any one of claims 1-13, wherein
the hydrocarbon mixture has an ASTM colour of above 2,
30 preferably above 3 according to ASTM D1500.
15. Process according to any one of claims 1-14, wherein
the hydrocarbon mixture is a contaminated natural gas
condensate or a contaminated refinery stream.
16. Process according to any one of claims 1-15, wherein

35 the hydrocarbon mixture is a liquid hydrocarbon feed from
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(d) removing the retentate, preferably by supplying it
to the fracticnation column or to a crude distiller; and
(e) removing from the top of the fractionation column a
gaseous stream, from the side of the fractionation column
20 a side stream of fuel oil components and from the bottom

of the fractionation column a bottom stream.



