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ATMOSPHERI C DI STI LLATI ON OF HYDROCARBONS- CONTAI NI NG

LI QUI D STREAMS The present invention relates hSdakl+l | NQ
hydr ocar bons WOMEHPRi ng 1iquid streams in an at mospheric Pehtbaiirsds
distillation colum. Mre in particular the present I nvention
relates to distilling a crude oil and a ? contam nated |iquid stream
which is a stream contai ni ng | i ght hydrocarbons and a cont ani nant
or contam nants, wherein the |ight hydrocarbons are hydrocarbons in

Gi'Sti11ing a nydr oRB Rt AT R T R fprocaRegNpzcovARaNE

at nospheric distillation colum conpIQEImETREAMS stripping section, a
rectification section and an inlet section | ocated between the
stripping and the rectification section, conprises the steps of

(a) heating the hydFeeRissestcdnyerhiong refates Wt ddamidbing  at at nospheric

pressure in a f%Rﬁéeéa£Sbﬁ%4aa%9§§§ﬁgigﬁﬁuid streaI eqﬁeéﬁié¥£bi§ﬂ%;ﬁg

i ntroducing the heated stream.into Inl et section

at mospheri c di sEBratidh Pocedtn. More in partifulagshenBressih bot t om of
t he at nmospheri C invention GieStaitkkatb ofi Q1UARG 8a r&RIAUBL1T §R®VA ng from t he
top an 20 over head an nenpgirgkfro t%e rectification section at
| east one’si de SPPEARINASRF 1iquid stream g’;"lﬁ}bo’rﬁ fy SETECPBASINIRMENGF  at
| east one of theaigh@ehydrocarboabr &pdm apdtanifatii@rngohbanbenlted si de

strean(s) into wherein the light hydrocarbons are hydrocarbons in the
boiling range of naphtha and gasoil.
Normally distilling a hydrocarbons-containing ligquid
10 stream in an atmospheric distillation column comprising a
stripping section, a rectification section and an inlet
section located between the stripping and the
rectification section, comprises the steps of
(a) heating the hydrocarbons-containing liquid stream
15 at atmospheric pressure in a furnace to a predetermined
temperature, and introducing the heated stream into the
inlet section of the atmospheric distillation column;
{b) removing from bottom of the atmospheric
distillation column a residue, removing from the top an
20 overhead and removing from the rectification section at
least one side stream; and
(c) cooling at least part of at least one of the side
streams and introducing the cooled side stream{s) into
the rectification section at a level above the level of
25 removal, and partly condensing the overhead and
introducing the condensed fraction of the overhead into
the upper end of the atmospheric distillation column.
The hydrocarbons-containing liquid stream of step (a)
is normally a crude oil.

30 Applicant is interested in co-distilling a



the rectification section at a | evel above the |evel of 25 . renoval ,
and partly condensing the overhead and I ntroduci ng the condensed
fraction of the overhead into t he upper end of the atnospheric

di Stil.l ati on woburrss The hydrocar bons- cont ai ni PCF/ERISOASEE st r eam
of step (a) IS norrrallyacrude oil. 30 Applicant is

I nterested |n co-distilling a 2 -

- 2- rea ont ai_ni_ ng ht, hydr ocar bons

with the crude @Eﬁ%,{{'ﬂ%ﬁ%& 1 qul? Str a8t fggﬁtafon elb?’gt &é%%ﬁ?n%n t wo
cont am nant s wlth the afudgapilcul ar interest. On the one hand

hydr ocar bons g i 0 C on the
ot her hand sar\(vltjgélazr%elguelnFI bi}{é\lvg?gs@,g{'} v%?ltsa?v\ﬁl 4781 are %n‘égbaer?{;%d

in the stream oﬁrﬁlgﬁtpaﬁﬁdﬁ@éarbbmerest On the oBrahph@ hysicokgdborsr bons

with a high boilkpg Paiiin boiling HAROINBUA oo SEPMBI] oy (! ¥BhG) ear

cycl oparaffins, arge paraffinic hydrocarbons (waxes), and efinic
conponent s such a§dw1ﬁﬁ|@lr6§?n%ym owiteri Asorkfts| Hhgeh are dispgresd nic
hydr ocar bons Sp@ﬁ'€%éBéﬂyé%hegkn§1gﬂm?§@r9b£¥bons boi I'i ng poi nt
hydrocarbons are soluble in the li hydrocarbons and the

sol ution usual |y ha&xaprd&skef ESdrocarbébﬁo‘mt}T &r haghnkRidi®g RSTM col our of

3 or nore, detegre polynudrvee@datana%@r da8cenuM1eR rASTM @£iAR, exanpl e of
a 2:gont am_ nat ed r@%w d stream containing |ight hy rocar bons S

a bl ack t®ndensafede AT iialg BYIHARAELEPS hiftGSar baRd olefinic

components such as polynuclear cyclooclefins and large
olefinic hydrocarbons specially diolefins. These high
boiling point hydrocarbons are soluble in the light
hydroc¢arbons, and the solution usually has a darker

15 colour for example an ASTM colour of 3 or more, deter-
mined in accordance with ASTM D1500. An example of a
contaminated liquid stream containing light hydrocarbons
is a black condensate, which is a mixture of hydrocarbons
which are sometimes produced with natural gas having an

20 ASTM colour of 3 or more. The contaminated liquid may
also include waste streams for the refinery.

The salts in the hydrocarbon streams will come from
formation water or from other treatments at a refinery,
examples of contaminating salts are sodium chloride,

25 magnesium chloride, calcium chloride and iron chloride.
Other salts, such as sulphates may be present as well.

In case the contaminated liquid stream would only
contain contaminants in the form of high boiling
hydrocarbons, the contaminated liquid stream could simply

30 be passed directly to the furnace. And in case the
contaminant is a salt, optionally in combination with
high boiling hydrocarbons, the contaminated liquid stream
could be indirectly passed to the furnace. Before
entering into the furnace, the salt is removed in a crude

35 0il desalter upstream of the furnace.



which are sonetines produced with natural gas having an 20 ASTM col our
of° 3 or more. The contani nat ed l'iquid may al so include waste streans
for the refinery. The salts in the hydrocarbon (1l come
frém - WP PAR708n water or fromother treatnents at a f‘%‘?’?@@@ﬂ

exanpl es of contam nating salts are sodiug chloride, 25 magnesi um
chloride, calciumchloride and iron chloride. O her salts, such as

sul phates nmay be prnslemtlsasmpié way of co-distiN 16A5e ke GNARkBad ed
liquid stream ontain contamnants_in the form of high

boi | i ng “Pa L RoaT. EreS i AnfASTOATE! T SR BMAOARISST My 30

be passed di l’eCHls{timiﬂ@elfsUtna’CecheA\ftdol Bt @i hla®e to be headldagbnant is a
salt, opti onal | \éhl n_comhi nat i ocar bons, the

cont ami nat ed | i §uf PXG" §rﬂnmed tempc?&ﬁFHrBet‘? tyd’lgf"eét?‘ﬁrxb"g%"sé’ 8PPHE
f ur nace. fBeforeand liquidemheti hy suﬁpalébeté wheade st beatsidd dodumanoved in a

crude 35 oi | al ter, of,.t rnace

- 3- Th| 95 &P n% % '553&? 0918888?%1%% ARG FRRE ciht ani nat ed
|l iquid stream Hemmteoawdthammagg oﬁeti‘nﬂumynofstep {c). Both
distilling is that ans hae heat e C

predet er m ned tgﬁper ure §£§%rn1§ ﬁ%x ure ggamln u?<ti %fquld 6EF$QUId
that is suppl|edndotméuiuwhgthYﬂEﬂdambooglqﬁnthe crude oil dtmerwpogiaedurt her

) sadvaniage andnkMaloddiuentiy peASPERRLERY 1D ORLALOLAG AR AT L 11

step (c). rocarbons o cont am naf e l'iquid
stream asdtione IIlngmrth;/o!m)mnﬁense ofhe Hd gbtubpdrvddarhonsyvhpari zed

has to be removed, and that is done in step (c), and the
amount of heat that has to be removed is proportional to
the amount of hydrocarbons that has to be condensed. Thus
15 the larger the amount of light hydrocarbons, the more
heat has to be removed. Th;s-heat, howevexr, has to be
supplied to the hydrocarbons-containing stream before it
enters into the atmospheric distillation column. Thus, if
the contaminated liquid stream is mixed with the crude
20 cil, a larger amount of heat has to be supplied. Moreover
it can be the case that there is not enough heat exchange
surface area available to transfer the required amount of
heat.
Thus there are two drawbacks of mixing the con-
25 taminated liquid stream with the c¢rude oil: a larger
stream has to be heated, and more heat has to be removed.
These larger amounts of heat that have to be transferred
require larger heat exchange surface areas.
It is an object of the present invention to reduce
30 the amount of heat that has to be exchanéed.
To this end the method of distilling a crude oil and
a contaminated liquid stream containing light
hydrocarbons in an atmospheric distillation column
coﬁprising a stripping section, a rectification section
35 and an inlet section located between the stripping and



10, and subsequently partly condensed in the rectification

seCtion. In order to condense the | i ght hydr ocarbons heat has to be
renoved, and that is done in step (c), and the anount of heat that
has to-be renwoes¥/27@s proportional to t he anobunt of PEYEPEAGHBONS
that has to be condensed. Thus 15 the | arger the anmount of |ight

hydr ocar bons, the nore heat has ToGe removed. This heat, however,
has to be u]_pé}]l e roc ining streambefore it
enters into the at nosp elr%?'gg l?lﬁe]r&?'l gha%%)%lgg%g tB‘el %res e t he
contam nated |i qhﬁl‘delsﬁlr@aﬁpmsrme@d:m shepheofcr ude 20 ci |, a larger
amount of heat has t%)b@,eggp,%l@gg éyt&&@%’f‘f at atm0£ﬂéri%a ‘]glhee &ase that
there is not enough at exchange rface ea av

transfer the reqﬁlﬁ’éﬁfi%ﬁ‘hﬂeéftemperaturﬁe’m a furnace, and ¢nusocd¢r@r@ are
two drawbagks of tHé Xt edherG@8-0id5 into th@Mnatededi Ui Gesthgamwith the

crude oil: a Iarg stream has to be heated, and nore heat has to
be rempved. tmosghesd | didehl LatdoRt SOBMYeat that have to be
transferred mq&leﬁteviﬁcj OfomNBat t @X SFAREL 5@1&&%@:@;&6%

It is an object 81‘ resent Il nventiop.to reduce t he amount of
heat that has to%h% ARBegolumn a reSldue'TJef“ﬂ?’%n%nf(fc’tnhéhﬁe?%c?’bf
distilling a crudeexidadamdd remov:.ngafﬁomttﬂﬂa rrgt:edfjl.cltamﬂodl sbme cgint ai ni ng
| i ght h 0 ns . natrmspherlc istillation colum

CO?YpI’I Si nlg0 a st)r/?%)pftﬁg%%ec tion: rea|¥“éct ification section 35 and an

i nl et section | ocat eld)bepabimg tah:e letst pparty cfndt least one of the side

-4- streams and introducing the cooled side stream(s) into
the rectification section at a level above the level of
removal, and partly condensing the overhead and

15 introducing the condensed fraction of the overhead into
the upper end of the atmospheric distillation column;

(d) supplying the contaminated liquid stream
containing light hydrocarbons to the inlet of a membrane
unit provided with a membrane, and removing from the

20 permeate side a permeate and from the retentate side a
retentate; and

(e) introducing the permeate into the rectification
section and supplying the retentate to the furnace.

Because the retentate is a small stream, only a

25 limited amount of extra heat has to be transferred in the
furnace. Moreover, relatively cold permeate is introduced
into the rectification section, and this helps to control
the temperature in the atmospheric distillation column.

In case the contaminant comprises hydrocarbons with a

30 high boiling point, the membrane is a nanofiltration

| membrane and the retentate is directly supplied to the
furnace. In case the contaminant is a salt, the membrane
is an ultrafiltration membrane and the retentate is
indirectly, via & crude oil desalter, supplied to the

35 furnace. And in case both contaminants are present, the



thg rectification section, according to the present I nvention
conpri ses the steps of (a) heating the crude oil at atnospheric
pressure to predeterm ned tenperature in a furnace, and

i ntroduci ng 5’099’27035 he heated crude oil into the inlet se®CTERSENS®B e
atnospheric distillation colum,; (b) renoving from bottom of

t he at nospheric di stlllatlon col un%w'a resi due, renoving fromthe
top an aeibrand 280a ARG i £ A tRELLEERE | £ Al °9e§&?€alt%n at 10
| east one side str cooling at least part o | east

one of the side *® mg]"regﬁ%'ar}%laaﬁdgi‘%? cﬂidcﬁﬁﬁa%ﬂiﬁrrc@&lp?éllsﬂd@ stheeant s)

into t hefurmaicef. i cati on section at a | evel above the |evel of
renoval , and partly ndensi.n the verh ad and 15 i ntroduci ng the
condensed fraction o 8t HaY U Re &3 ? escrlt?f‘éj B ¥RY Rl ?ﬁa"t?sr@

at nospher B¢ di stiinl matreode col lumith reference to( the sainpangihded Loiiingm nat ed
liquid stream - C g carbons to th nlet of a

menbr ane Shl?rvfl?gpgglén ﬁ&wl?k rﬁ)raﬁ’é C%Wﬁn@nﬁvf t)h‘?rom t he 20
perneat e si de a RF@SRB&t &negntifonom t he retentate side a retentate;
and (e) Th@t% | 3gh Hﬂge.?q {%&tn?cé nf 0 e{nh%tfnggéllzéll:fcat | on

section and suppl yi n? e reten ate to Because t he
retentate is a EligtErmmcodnmp & ol a membmmee emmﬁunrh@f extra heat

has to beot ransf&hbegheﬂlé hitstiliatiod Wdlans: 2 M eRVRfigehehll el v col d
perneate is intr into the rectification section, %nd this

hel ps to cont rolsc'):rlpplng 19 icanpeFARIISING pheleasto9PReEReORR LG at i on

col um. separeelsraseecedee 6¢ 08t A4 IFa€OOR 4 TR oY G EGRENUIH W LD 2
30 hi gh boilin menbrane is a nanofiltration menbr ane

and the retentat®eP gggﬂjr’rte\(:tqu thERpETERR L SePREation staggpnBcand |h @ade t he

contam nant is ansabletté‘a:ﬂmﬁibuanerranged beBwééh WHe' akkhibhHid 0” menmbr ane
and the gtentate is 5§%éh‘%‘i vi,a a crude qil desal suppl i ed
c

to the 3 PECHARR . AT Hi‘e QAL SRFHOR I rare pr esent t he

In the method according to the present invention, a
crude oil is supplied at atmospheric pressure through.
conduit 11 after preheating in heat exchanger 13 to the
furnace 1. In coil 15 the crude oil is partially

20 vaporized. The temperature of the crude oil leaving the
furnace 1 is in the range of from 300 to 380 °C.

Through conduit 16 the heated crude oil into the
inlet section 10 of the atmospheric distillation
column 2. Through conduit 18 stripping steam is supplied

25 to the stripping section 5 of the atmOSpherlc
distillation column.

The unvaporized liquid from the crude oil is stripped
by the stripping steam and is collected in the bottom of
the atmospheric distillation column 2, and the vapours

30 pass upwards through the column 2., Heat is removed from
the upwardly passing vapours so that they condense and
give a downwardly flowing liquid, From the bottom of the
atmospheric distillation column 2 is removed a residue
through conduit I9, and from the top an overhead is

35 removed through conduit 20.



megbrane is a nanofiltration nmenbrane and the retentate . IS

indirectly, via a crude oil desalter, supplied to the fur nace.

The invention will now be described by way of exanple 5 in nore detail
wi th referencwag2tdd® acconpanyi ng draw ng show ng PCE/ERMAIEal |y a
plant for carrying out the present_invention. The pl ant

conprises a furnace 1, an atnospheric distillation colum 2 and S
menbrane unit 3. Th 0 p ' j st.illation.calum i § provide
with a stri gﬁ‘%ﬁ‘,’%’%’&%‘gﬁ%g%&n& i(gg?%ﬁn% élbé(a&tngéﬁgc? ﬁ'b??r%et i cal
separation stage®®haadeestilieatarxchangen i2dn Inceegmragiong22, the a
plurality of thegdfidncal SR 1¥n QR4 SEAIES 8805, AN : i nl et
section 10 arranged tleet ween thle str?pépﬁg szeﬁ %eeé{al gﬁSSJ'%nranﬁ?%d
rectification seetianghyconduit 23, and|the gengersrdl fxecsidnngsto the present

inventions a  returnefUffa Qdndu3tSPPPIAtRA t8k 4ABEHNASH LCaPLESSWE ohhr ough
conduit 11 after preheati n%l n heat exchanger 13 to the furnace 1.
4;%?“ kﬁﬁ

In coil 15 the c¥ off ¥ ‘tially 20 vaporized. The tenperature of
the crude oil |eavi Fgoihthe rectififattitAceettisnin dree read@P&s afwd K@AL300 to
380 [err]C.

I nl et section 105to‘?eafnﬁé %’? iorg%ﬂgggggg‘?l tsqﬁ%%_é??o?hfaa; %g’ gggg‘g‘?%tlz%ghﬁ gﬁgh
conduit 18 stri ppichg steam immesuppl dedvEL tray @7 laadstongpith@ssecheon 5 of
t_he at m’%lahe” C second si{iiz-is .Séﬂ.:]elaﬁ\f[ .hémidézocjo%qu by indirect ggaet uer;cvc%%(r)l[;iezed
liquid fromthe crude oil is strippe
in heat exchanger 13 to preheat the crude oil., The cooled
side stream is introduced via conduit 29 into the
rectification section 7 at a level above the level of
removal., Suitably at least one theoretical separation
15 stage (not shown) is present between the level of
introduction and the level of removal of the side stream.
The second stream is the circulating reflux. The
temperature in the atmospheric distillation column 2 is
controlled by varying the amounts of reflux and
20 circulating reflux,
The introduction of part of the contaminated liquid
stream in the rectification section 7 helps to control
the temperature. To prevent fouling, the contaminated
liquid stream is first treated in the membrane unit 3.
25 The membrane unit 3 has a retentate side 31 and a
permeate side 32 separated therefrom by a suitable
membrane 33. The retentate side has an inlét 35 and an
outlet 36, and the permeate side has an outlet 37.
The contaminated liquid stream containing light
30 hydrocarbons is supplied through conduit 40 to the inlet
35 of the retentate side 31 of the membrane unit 33. From
the permeate side 32 a permeate is removed through
conduit 42, and from the retentate side 31 a retentate is
removed through conduit 43.
35 The permeate is substantially free from contaminants,



by the stripping steamand is collected in the bottom of t he
athospheric distillation colum 2, and the vapours 30 pass upwards
t hrough the colum 2. Heat is renoved from t he upwar dl sj ng
vapours so t W@9%318§ condense and give a downwar dl ypﬂ’%ﬁ?ﬁ'ﬁ%q i qui d.
From the bottom of the at nospheric.distillation colum 2 is renoved
a residue t hrough conduit 19, and ?anlthe top an overhead is 35
renoved t hrough nEhd, t ; ; ; - 6-
The overhead i sa%gr ?’F%/ %%’%&’eéﬁsgﬁn%‘g‘}“ﬁ“r?éﬁtf’eéfe hlenatthe retenta&ecﬁécr?sg'i n heat
exchanger 21. |n sePaf diqqenatet he added to ghmdangdedott awrstnramn@fgas are

separated. Gas icfel EABYA® 1, and id WH4ORaSONPHtiredR o8NEhd Nfeatondensed
fractionis 5 returned via conduit 24 into the atnospheric

distillation  eXchangey jn 43 Pt @y the retentateppagptinevaranizercation
section 7sare r @RRVELsidd ofl €8 the atmosphbedETaiskifilkeLoREoMink ¢ aw of f

tray 25 and conduit 26, ) and a second one via drawoff tray 27 and
condui t 28. The3df valuablg:dhghti cRmRAneaSH 282 ix°<OY6FEd- by i ndirect heat
exchange | NReAS tdeChRangetatld doatRighenlltt he eandse Gidsselheocool ed

side streamis igtrodu ed viag conduit, 29 i rectification

to the
section 7 at a [BfeFF¥OVE Lt ﬁss%%‘f Gt shown) upstEear oS thedie?tat | east

one theoretical exepangdr @s.15 stage (not shown) is present between the
| evel of i ntroduction and the level of renoval of_ithe side stream
The secohd stream i &% Weer&elagﬁlg?il rr°§if‘1f:ﬁ‘>%.mfh°e%he Zecfificktin

section 7 of the atmospheric distillation column 2 at a
level where its temperature matches the temperature in
the rectification section 7.
The membrane separation is carried out at a
15 temperature in the range of from 10 to 100 °C and
suitably at 40 °C, and the mass ratio between permeate
and retentate is between 1 and 20 and suitably between 5
and 10.
Where the contaminants comprise hydrocarbons with a
20 high boiling point, the membrane suitably used in the
membrane unit 33 is a nanofiltration membrane. A suitable
material for such a nanofiltration membrane is a
polysiloxane and suitably a poly(di-methyl siloxane). The
nanofiltration membrane is operated with a trans-membrane
25 pressure of between 1 and 8 MPa and a flux of between
1 000 and 4 000 kg/m? membrane area per day.

Where the contaminant is a salt an ultrafiltration
membrane is used., Suitable ultrafiltration membrane
materials are polytetrafluoroethylene (PTFE) and

30 poly(vinylidene fluoride) (PVDF), in addition also
ceramic membranes can be used. The ultrafiltration
membrane is operated with a trans-membrane pressure of
between 0.2 and 1 MPa and a flux of between 3 000 and
20 000 kg/m2 memPrane area per day.

35 The nanofiltration membrane is used as well where



tenperature in the atnospheric distillation colum 2 is ‘ controlled

by varying the amounts of reflux and 20 circul ating refl ux.

The introductjon of part of the contami nated |iquid ];gga;g# n the
rectificati onWOEYE? 7 hel ps to control theterrpergltshre

prevent fouling, the contam nated - diquid streamis first treated in
the nmenbrane unit 3. 25 The nmenbrane unit 3 has a retentate side
31 and a béxet m&emsﬁﬂetﬁ&rsepgégém therefrom by a suitable
menbrane 33. The ret nt at e SI de has an,inlet 35 a outl et 36,

and the perneate si d&*haTCURt ff; ceptaminated 13qud "ﬁwé“&&ﬁ?é}h e 1 quid
stream cont ai ni ngandegleif 8001 to y.As0RGr PONKd DfSoppdd ed1t,hr ough conduit 40
to the inlet 35.0f the retentate side 31 of the negbrane unit 33.

From t he perIr?eZ‘f‘g E?{}éo%?f HR R %I SOV PR }Suéhe

conduit 4% and fétoarntialte H&ﬁeﬂfﬁeatc&uaed@lB]haafer ebepé Hentiedl in the rermved

through conduit g2, and becaubtotRE FEAEALS S4PS ANk ILhYoE "G5 11O

t he renoved contmmﬁmtadeliquﬂdwetteamntiai @meaheatrhat the method dlfhe
retentate is adddtot e .qil upstrea furnacel and
in this case ups e nliegfgf Jr'kl‘fd] nt‘t"on 8 l%oree@c%anﬁglcffnt Q fhig way the
retentate part! ymetdpst iwhedeis the whahe gpeastsednehed olztmadalsltmsptners c
distillatijpn col Yigb 2.with the C’]EHEQ yajuable Iight conponents are recovered.
Where the retentate contains salt it can be passed to the crude oil
desal ter (not shownMoxssverapheofregpéivieby cold permeate which is

introduced into the rectification section 7 helps in

and

controlling the temperature in the atmospheric

distillation column 2. Therefore the amount of reflux can
15 be reduced, or alternatively for the same amount of

reflux a larger amount of crude oil can be distilled.



exchanger 13. 10 . ., The perneate is introduced into the rectification

section 7 of the atnospheric distillation colum 2 aL a f | evel where
its tenperature matches the tenperature in the rectification
SECtIOIr’lTp7 WO 927035  The rrerrbmr)ane separation is carried SGIEESAZS]S
tenperature in the range of from10 to 100 [err] C and suitably at
40 [err]C, and the nmass rati o between per neate and retentate is
between 1 and 20 and suitably between 5 and 10. Wher e

t he contam nants conprise hydrocarbons with a 20 hi gh boiling point,

t he menbrane suitably used in the c L a fegbgane unit 33 is a
nanofiltration nmenbrane. A suitable matertal for such a
nanofiltration nenbrane is a pol ysi | oxane and suitably a

pol y(di - met hyl .l okamet)hodl'h:ef distllllm_ﬁ]lcaof:'rﬁ&é aiﬂltianmdaabé%&m%g%e][ i’ﬂ ed f
Wi th a trans-nmeniran ressure .q en an a and a ux o
bet ween 'I?,ngg neEd 66 tﬁbyﬁ%ﬁ;ﬁhﬁe%ﬁwr&’éﬁ bRralyay.

Where the cont araitmaaphe$1<a cEaitt 1 dat ikt rc@flmhxhre:bmm$1ng a stEipyiage i s used.

Sui t abl | traf |
pch): y?et rGa:‘JI ug?o:at tﬁ;%?%on %éggﬁtw secuf’)%l y’t‘{naﬁ\/ﬁf‘&%ﬁeﬂ?‘ﬁ}&ﬁ de) -
(PVDF), ih addi tiooatedl seetween thecetrwippdngeatud artes reabibicatsieth The

ultrafiltrati onsectlon, JHSL@N ﬁgghbgcfpoq&frra._ggg etnrgt% Erg - menbr ane pressure

of bet ween 1 MPa ux o 000 and_ 20
000 kg/nferr] rrenbrém)e haaddngefhgagrudgsoil at atmofbéenaﬂqﬁxésml on

membrane i s used pgedEtdrmiIRUCtemperature in a furnace, and introducing
the heated crude o¢il into the inlet section of the

10 atmospheric distillation column;

(b) removing from bottom of the atmospheric
distillation column a residue, removing from the top an
overhead and removing from the rectification section at
least one side stream;

15 * {c) cooling at least part of at least one of the side
streams and introducing the cooled side stream(s) into
the rectification section at a level above the level of
removal, and partly condensing the overhead and
introducing the condensed fraction of the overhead into

20 the upper end of the atmospheric distillation column;

(d) supplying the contaminated liquid stream
containing light hydrocarbons to the inlet of a membrane
unit provided with a membrane, and removing from the
permeate side a permeate and from the retentate side a

25 retentate; and

(e) introducing the permeate into the rectification
section and adding the retentate to the crude oil
upstream of the furnace.

\\\
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bot h contam nants are present. The amount of, contam nated |iquid
is*suitably in the range of 0.01 to 0.25 kg per kg of crude oil.
In"the nethod of the present invention, only the 5 ‘retentate and the
crudde oil haveyg@nhgsheated in the furnace, and becegwgeosorsss
retentate is a fraction of the contamnated liquid stream it neans
that the nethod of the present invention is nore heat efficient
than a nmet hod wherein the whol e cgotaninated liquid streamis 10

m xed with the crude oil. Moreover the relatively cold perneate
which is I ntroduced into the rectification section 7 helps in
controlling the tenperature in the atnospheric distillation colum
2. Therefore the anount of reflux can 15 be reduced, or alternatively
for the sane anmount of reflux a | arger anount of crude oil can be-
distilled. CLAI MS

1. Anethod of qietnlli a crude oil and a contam nated liquid

st ream cont ai ni i ghteNhydr ocarbons in an at nospheric distillation
col umtm conpri si ppi ng section, a rectification section and

an inlet sectio ~¢ O ‘
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T ' TRODCoAE- T
5 ., located between the stripping and the rectification JB% fBH,

Wnﬁ\ch nmet hod conpri ses the steps of (a) heating 4 X crude oil
at ;at nospheric pressure to a predeterm ned tenperat guERaAn a

furnace, and i rpgplruci Ng  worLo INTELIRErURSIROIBRIY ORcASIRATINT | Nt O NEEESHT nl et
1

section of the at nospheri c dM&efr % on col um; gg})
r emovi ng INTERNATIONABTLICABON (PRBLISHED {UNDER THE PATENE COOPERATION
resi dygsy) mewEmsisGteit COSIEANA 5t OD an 1) YRR heARNREEOV | NIWO @mvd)sss

rectifli cagjgenmesiaen at | eagtt one side stream 15 (c
cool ing Z{: Ieé@t"3 part of at |east ¢ne |¢) IntyeatigmiPgblication Date: St 1 & Hines19991(13.06.99)

i Nt rodUTIMgThe coored Side streams) (o The tectification
sect i drlpintemstioml/AzplicatiooNumbirhe | PEREPIIT543 | (81) Designafed $taiesn | AU, a%%m P, KR, $G,

denlsi d i nttod £ " f
COnde10h e blEMEL REEY 9P fvente om0 | ORI R i s ol Bl T

col um;rﬁ”h’@" . (d) supplying the contam nated |liquid stream
cont ai °%§ * hydr r ' a menbrane uni t
provi ded vvigF g;!srrerrbr gﬁgﬁggeﬂﬁgﬁ(gﬁ%@en? %‘%Qeémmmmm,@%mat e side a

permedte and fromthe retentate side a P5  Beforeghecensiraiioreof thapicle limit for amending the

(e) it F L TIONALE REBEARCH bt j f 54 be republished ingthe epept gfghe{peefpt of
e A L

addi ng t he 3 upsg[ rream of the furnace.

(72) Inventors: COSSEE, Robert, Paul, Henri; Badhuisweg 3,
NL-~103t1 CM Amsterdam (NL). PEK, Johan, Jan, Barend;
Badhuisweg 3, NL-1031 CM Amsterdam (NL),

(54) Title: ATMOSPHERIC DISTILLATION OF HYDROCARBONS~CONTAINING LIQUID STREAMS
(57) Abstract

A method of distilling a
crude oil and a contamined lig-
uid stream in an atmosphetic
distillation cofumn (2) com-
prising the steps of (2) heat-
ing (13, 15) the crude oil at
atmospheric pressure and in-
troducing the heated crude oil
into the inlet section (10) of
the column (2); (b) removing 40731
from bottom a residue (19), re-
moving from the top an over-
head (20) and removing from
the rectification section (7) at
least one side stream (26, 28);
(c) cooling (I3) one of the
side streams (28) and intro-
ducing the cooled side stream
(29) into the rectification sec-
tion (7) and pattly condensing
(21) the overhead (20) and in- 437
troducing the condensed frac-
tion (24) into the upper end of
the distiilation column (2); (d)
supplying the contamined lig- _S
uid stream (40) to a membrane 1
unit (3) provided with 2 suit-
able membrane (33), and re-

moving a permeate (37) and 19
8 retentate (36); and (e) intro-

ducing the permeate (37) into the rectification section (7) and adding the retentate (36) to the crude oil (11) upstream of the furnace (1),




