PROCESS FOR TEE SEPARATION OF A LI QUID M XTURE The invention rel ates
process for the separation of a liquid mxture of two conponents A a
cgght'acting the mixture with an .extracting agent in which conmponent B/
sol ubl e and conponent A i's substantially insoluble, subsequently sep
5 conponent A fromthe extracting agent W ch contains the dissol ved
conponent ‘B and finally separating conponent B fromthe extracting agent.
Thics is a wel | -known prRROCESS FORTHECSERARATIONGPF 1A bIYHDMERIUBE of a mi xture
ofi two liquids, and is usually called extraction. 10 Conponent A is called
the raffinate and cgnponent B is _called the extract. However, m xtures of a
‘liquid and a solid Avention, yelates tn. a prpcess £t the perargsio ?ﬁe‘
extracting ageriiquid atenirenet twefcapetents £ and @ bgnéontatringr thec nixturahen a
single solid a i | QUi 0 | ved ral.ly, the

m xture may 15%q5§rrapr?’g%£rcr%}r'%u? g%n% gpv\o%gg@ecﬁ?dsem%tﬁa%%%? %Ji"ln‘%dto t he
present processopporent gi \lisdeibstantdallininsniybhensubsetnentlyr srpasatings a

drawback in 3 heopiien® "k f260%ha! ditrROERE fenk 10 ddnRG1di) cRé ddshdlvedi N
anount of extracting agsent whi ch_extracti ngﬁ;&gnt ma recircul ated tine

| 1 be
and again for OURRRENS(B andiinally, sepanacing PEeh géﬁ% & PXERRSIPE om
but it is this agedt, separation that takes so much energy, for instance in
the formof heat, L,ch, has_ {.9_be suppl i tag h Siqo) i i £ is
t he object of the }Afrif\‘}gn#l‘l%h"{lg %ﬁcgpﬁcﬁg&cg&&&g hiillysk‘geﬁggaﬂ 8%1‘.‘ isis
achi eved accor ¢ifng mdasture: of rewonliquidsy apficia ysuglly called rexttiactdonal ong

whi C_h are DWSWEGA gisdgar1be Jﬂeoﬁﬁfini&eaﬁi W&eﬁi B 28PQ1204 Thé and B
and on the other side the flow of the acti nq%éagent cont ai ni_ng the

xt
di ssol ved conpdFEFActs Hoyerpry maxtines of,a 8 1qndcf sodfd MMERTial AT, assage
of the extractialgod@cséparaped Hnsthiaywiyic The exerictiag agewd isSsomepimeat ed at
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process for the sefara I on _ _ o
single liquid component are involved. Naturally, the mixture may
15 comprise more than two mnterials,'But accprding to the present

process it is divided into two compoments. -

This process has a drawback in the problems generally posed
by the working-up of a certain amount of extracting agent which
extracting agenc'may be recirculated time and again for re-use
20 after compoment B has been separated therefrom; but it is this
Qery separation that takes so much energy, for instance in the
form of heat, which has to be supplied to a distillation unit.
It is the object of the invention to reduce the cost of this
separation. This is achieved.accotding to the invention by the use
25 of a membrane along which are passed on one side the flow of the
mixture of components A and B and on the other side the flow of
the extracting agent containing the dissolved compounent B, with
the membrane selectively allowing the passage of the extracting
agent. In this way the extracting agent is separated at least
30 partly from component B.
The invention therefore provides a process for the separation
of a liquid mixture of two components A and B by contacting the
mixture with an extracting agent in which éonponent B i3 soluble



fro

£

of a'li'qlid mi'xture of two cc;rrponents A and B. by contacti-ng the m xture
"with an extracting agent in which conponent B is soluble -2- and

conyg nt A is substantially insoluble, subsequently separating corrponent\‘ﬂ»;
e extracting agent which contains the dissolved conponent B and

finaNlLy separating conponent B fromthe extracting agent, characterized in
that a streamof the mxture is.ppassed 5 along one side of a nmenbrane
~along both sides of which a flow can be mmintai ned, while a previously

for mada.ﬁcéI n:eT’iﬁBdaﬁttKlasemﬁﬁﬂxﬁmﬁﬁﬁiﬁl\ﬁw; etmqueﬁﬂg Sipagat vgd corrEonent @_t
is passed al on ran ane being
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conponesupoént\B add dinallycheparating componedt dofipm che sxtrantda® whi ch has
taken y %&hec@ﬁemw 1206 ﬁtsér‘iﬁﬁtoﬂoéﬁé 'uxx%&epaé dedd® @ separator in

which ¢ onent IS separated fromthe extract ent containing the
di sSol %mcwpaﬁsﬁto B8 mhsa%m%gbv%smseaﬁmms% 3 § P $38d al ong t he
ot her bé dﬁmiaﬂahe, RhiDé A previtously formed stredhfof ithe Uxkr@deiagnbranes is

known - I nstanc |aI SI S Qcess - _but t he_known nenbrane
proces%%? s i} éﬁ%ﬁ)ﬁéﬁ 8?" ‘B? i gt*fe?‘f‘ﬁ‘&rg&& 98 ough t he

menbr asthernsblecaf the Mrpnasunth |th¢e:mbmq being sWsstaotiaddy that nigrates
througpeemlzsbimbr@aeuéﬁc&m qeett, Ofmalngs Rl e Lo gi des. 20 of

ow can mal ntal ned, a-l1i ur| may be present on

ondOL Ne SRS HOGREDO| TAFSHER OF EIHPODRIS: Atudod WAICh e, FAHPRL o ko
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i aly o1 et opSteRl OF el edriatet sedh <B Py Slusd IR T o0 e EL?CEYy :
sui t abtentiadnings 6hé riigsaimed ccquponentshs, thua ﬁmmina:mhqraﬂrm tchat ext ract ion
ProcesggeSads&d along the other side of the membrane. _
15 - In itself the use of membranes is known - for instance in
dialysis processes - but in the known membrane processes some
component or impurity or other migrates through the membrane,
_whereas in the present invention it is the solvent that nigrate; B
through the membrane. In the case of a membrane along both sides
20  of which a flow can be maintained, a liquid to be purified may be
present on one side and a sweep liquid on the other side. In

addition, the known membrane processes have been put to use almost
exclusively in inorganic chemistry, for instance in the des-
alination of seawater or in kidney dialysis, but the invention is
25 particularly - though not exclusively - suitable for use in
organic processes, in particular for the extraction processes used
in the petroleum industry for sepirating_hydrocarbon mixtures.
The invention therefore relates in pafticular to a process
for the extraction of a hydrocarbon mixture by comtacting it with
30 an extracting agent according to the invention generally described
hereinbefore. _ ' _ s
Examples of such hydrocarbon extractions are given in Table A
hereinafter.
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and reintroduction can be carried out at the same te'rrperature and pressure,
whi ch- neans an i nportant saving in energy cost. Depending on the condiLtions
5ed a | arger or a smaller 15 portion of the total quantity of extr

ng
agent will be transfer- red through the menmbrane. Therefore, there -be
certain cases in which one nore final separafi-on will be carried out, but
this separation will always be carried out on a snaller scale and therefore

" be | ess expensive thafTacsfsee ekl anphilZnof sTahde pretaiteso Jdaulirsehdd sempval
of.extracting agephrddibasghthd JERER prikesdds abe 19qRAT-ALQiid BxtricelodmanpONent

Ais se aratedfr mthe str amof tractin e and component _.B i s not
quite pgrfect gs ‘T‘Fl pf%“‘ﬁ\?Fné gt %tegbﬂ"%t g? VeEI i n‘g 7ok FEO%A | |
mxed with a (srralph?siq:aamqihy off véaw rthey i fogmagdidigpid.hen a final se- 25
paration of extgacti n%@%r@@@aﬁ QB&Hn 9 SPQHb dnFbhidonPRaE RET KA OUL.

In the processes used up nowt at separation was usual l'y carried out
by distillation, UAS&Asal thatathe @xsFacting A%eRE: “Hieh a1sed fonbe HReparfedc E5Tkes

af m;rrbr ang al 039t E%ﬂbpﬁhd% t:LQfa \&hhmt somé Itaw sagubtemamh?t@oaeﬂhmucé)e used,

i esired, an S e . extr i ng en e transferre

partly to the mixf ’F‘?é’%odist:&lg’e'igﬁp lr’r'a%t %9 &r c‘&%"&iﬁé F‘g’f?@q’f‘ﬁnﬁoe
used shoul d be sumstmhtndduy:ed mbnﬂabmﬁznecmmenmr&ed—bM\mw transfenw

of Lhe relative) v sl ol 4S50l SLICASH Wx8080 batlV1Ghad vagh U2

practice are generalll he sav| ng Ffleved wi |l be
| ess here. - 6- smameﬁmoanbe méxmr-m il'la#l);#tpetr rﬁsabt%tlﬂé tS¢paza&iecnct i ng

agent and i nper neghk Q‘e&ﬁtﬁa@%nt:af‘bel Pardie&duvd Bt Qﬁﬁoﬁd&eﬂimﬁfraém and
i nvention the nmenbrane is also substantially germeabl e to conponent B.

whi ch is advant agBBtREURAeTRLAR RESAR ARt F‘&'E"T"Gﬁn fsaving in energy cost.

Depending on the conditions used a larger or a smaller '

15 portion of the total quantity of extracting agené will be transfer-
red through the membrane. Therefore, there will be certain cases
in which one more final separation will be carried out, but this
separation will always be carried out on a smaller scale and
therefore be less expensive than a process which is not preceded

20 by the removal of extracting agent through 'a membrane.

If the separator in which component A is separated from the
stream of extracting agent and component B is not quite perfect,
viz. if, upon leaving the separator, component A is still mixed
with a (small) quantity of extracting agent, then a final se-

25 paration of extracting agent and compoment A should still be
carried out. In the processes used up till now that separation was
usually carried out by distillation, crystallization or stripping,
but ‘also in these processes a membrane along both sides of which a
flow can be maintained may be used, if.desired, and thus the
extracting agent may be transferred at least partly to the mixture

30 to be separated. In this case the membrane to be used should be
substantially impermeéble to compouent B. However, in view of the

"relatively small quantities of extracting agent which in actual
practice are gemerally yielded by compoment A, the'saving achieved
will be less here.



5. corrponent B is higher in the mixture of conmponents A and B than in the
stre containing the extracting agent. In that case the existi ng' '
conc atlon gradient allows conponent B to diffuse fromone side of the v
menb to the other, which is just what is ainmed at, viz. separation of
conmponents A and B. But if the coader- 10 tration of conponent B in the
streamcontai ning the extracting agent is higher and the nenbrane is S
per meabl e t oTho meubrane & %h!@%h@lﬂ?d?mhl@rwnhﬁ extpagtinghcentration is -
reduced, 3k Hlﬁ&ﬁi&%ebmé 26 GuigbhddtNA0 1nC tdedthid'Gnbeltbne B | ALTEr in

ot her words neans gher . vent tio I's known that in
menbr ane“tﬂ' G%égnﬁfh“ﬂ?r%éé ajso t’,%mﬁ"gtgytﬂfé'?ﬂ}énf? on concentration

pol ari Zaémanmynarwtﬁeh fbaavmagaﬂueam the coheegrraston oprocess where the

extra i ng _a t odiff s fromthe 0 ,t "o sipde" of the

rrenbr &3 g%é} P g’f ,ngg‘e m%tygéonm §ﬂ°§§n£o Acg'?rf‘lpone ?8 B may form

al ong t hthé' stteam sonkainisig lthe mmme agedt. Joanthaty cgse ghe ayer al nost

- excl usi V@iﬁ:&&f%ﬁ&#@aﬁmemam N41566 Baf%w %b241F2lsd 'TeomONe side” of
tura sa

t he menbrane hr's | ocal rever he concentration gradi ent

has a rede gide ofnthe Hﬂféﬂ&e‘%ﬁhf IREREF £ which) s tustyehat, 5 fdpedy agent. In
or deje,t @19/ @éﬁﬂia:&ﬂﬁ ho£C espvakiitd AOindd Bl Butz bf ithe, cdnlkénst reans are

pref ab al. o bot h S|de th and - in order
not qé g'\é/“? °?% r}% é i?%g‘"gtfhe"a?ﬁ@a? ®ci rcul at ed.
Thus, asagamogettdaw anmnhteunmbarsnpd-ssrmamel ko cxompenest| §» sarer esent both
on one s N WePidad rates will
preferabf%égﬁto%ﬁ%%hﬂ%%is%ﬂﬁdﬁu %gﬁ can di'f ?Jgg throggh t he

nmenbr anebX/\nf-IhF ?M&Si%ﬂ SR ATRaCHRGHPEARE - STt latFer LuOtheTHOTdRf or e diffusing
t hr ough Mngrwghyrt'hbmmamﬂohat preferably part of the m xture of

conpgpent's n{j L]T t aken: u the extractin ent at 35 | east
par g o P EF e o §a 33 SRR BrpetaS Rh dol B BLCL-

cording to the invention concentration polariza:ion may arise. As

a consequence, in the present process, vhere the extracting

sgent diffuses from the "other side" to the "omne side" of the

membrane,. a layer alnost exclusively congisting of component
20 B may form along the “other side" of the membrane and,

. similarly, a layer almost exclusively consisting of extricting
agent may form along the "one side" of the membrane. Naturally,
this local reversal of the concentration gradient has a res- _

. training influence on the diffusion of the extractiﬁg agent. In
25 order to prevent such conéen:ra:ion_polatizacion, the streams are
- preferably pumped rapidly along both si&es-of the memBrane and -
in order not to use too large a uembtaﬁn surface - the streams are
recirculated. Thus,.és homogeneous a mixture as possible will
constantly be present both on one side and on the other side of
30 the membrane. Pumping rates will preferably be so high that a
'moleculé which can diffuse'through the membrane will pass along
.the membrane sﬁmg.lo to 30 times before diffusing through it.
Firstly this means that preferably part of the mixture of
components A and B which h#a taken up the extracting agent at
35 least partly, is reintroduced into the stream of the mixture of



-7- conponents A and B (upstream of the nenbrane) and is thus passed al ong
the "one side" of the nenbrane -again. An additional ad- vantage is tha the
m\x{ ure of conponents A and B is prediluted prior to being passed alg
menbrane. Particularly-ih the case 5 of highly viscous liquids, sud
residual oils, this i,s an advantage since +Hi s i nproves their punpab y
and/ or offers the opportunity of [owering the tenperature. Secondly, this

| rreans that pref ereasipgnentst A indt Be(upstraam of thecnembrang) pRY i8gEhHs #8%1%4 ni ng

tRe, di ssol ved conpRgnineBrrondlistel Qs axdoamcinalﬁaqnt he asditebnsl de> of the
- mefRbrane is reintroduced into tFe stream t he extr tlng 1%gent j_g‘ont i ning
e gke %

the dissol ved conffRtése I8 thaft %%iﬁﬁ%“pa ?&pa??ﬂfd HfRd- Pred f the

' me][r?rane agai E Aﬁﬁl&@ug:h befing) pasgdicaladg che emnbraviengPartieuiardgeimithe dasels
sufficient, ther S | foit ti

of the cormerc?’al? §§€P fi%cac’u% hltﬁli% CS'&CB des 5¥éﬁw?g tit%'ge éh% %gn%regn;ons

will be prefer r edadvsntm stuge sbis dmbrayes thejifcpunpapblityyagdiarffexrs the

Q

. arrangenent), Qﬁ%g@,ﬁnﬁ§t 5@@_1;,{,9{111@5@‘{4 RempdradiEeNENt ). In the latter
- enbodi mrent a nurrber of nenbranes are arranged .i.n serie the stre of
conponents A and B whFe4Pd3E. 5BLH W&%e‘ﬂ‘aél Wgefﬂ’&y"ﬁfé’ 8?0"3‘3 BFreaRy°of the

nmenbranes subseque¥ extiacheng) agpes sefdtfining theedismodved cetipaent i, Wbidtowi ng

b - if t '
rertrane 11 8 SEE B i b, e, 0 S BB B
"other side" of aimtoofhe mrmbﬁaﬂ@sestmemem#% tsenmtnpassté!e ‘&Hﬁé"?%e
"other side" of té‘ﬁ", Bﬁ&‘t&e‘i' n&d”?mtﬁgepasshﬁ aﬂro 88 StHe "SENGIrOsRIeY of ftn@O

foll owi ng or prece nbrane 1s avail abl e, e streamis further treated
as described her e‘Fﬂ%’é‘F’é‘P @88k%¢ he subject of a SI ngl e menbrane. In-other
words, then the streafl€HougRMNin a number of cases a single membrane will be

15 ‘sufficient, there are many cases in which - in view of the im-
perfections of the commercially available units - the use of more
than one membrane will be preferred, either for achieving a higher
'capacity-(parallel arrangement), or deeper extraction (series
arrangement). In the latter embodiment a number of membranes are

20 arranged in series, the stream of compohents A and B which has
been passed along the "one side" of any of the membranes subsequent-
ly being passed along the "one side" of the following membrane -
if'present - and, similarly, the stream of the extracting agent
containing thé dissolved component B, which has been passed along

25 the "other side" of any of the membranes subsequently being passed
along the "other side” of the preceding membrane - if present.
Obviously, if no following or preceding membrane is available, the
stream is further treated as described hereinbefore on the subject
of a single membrane. In other words, then the stream of com-

30 ponents A and B 1s supplied to the separator and the other streanm,
now consisting almost entirely of pure component B, may optionally
be subjected to a final purification treatment (e.g. stripping){

When more than one membrane is used,-tﬁe number of membranes

will be dependent on the type of process, the supply rates per



30 ponents A and B is supplied to the separator and the ot.her stream .now
©consi Qg al nost entirely of pure conponent B, nmay optionally be subjected-
"to a @ purification treatment (e.g. stripping). Wen nore than one St
menbr aREA s used, the nunber of nenbranes will be dependent on the type of
pr.ocess, the supply rates per -8= &Rt tinme and the si,ze of the

menbranes, but preferably the nunber will be 2 to 20, in particular 4 to .
10. The newtaf ¢ rghe| smobett@hmamwvha:memm shek nomiserf Or t he

purpose, s#Cll B& PRbYRS,NYhGaee180la¥PE ARy igne, cellulose 5 acetate, butyl \ﬂ’
rubber, methyl . ’silicon rubber, [ystyrene, -

ubbe 0
pol ytetraf| uorgﬂeet“ﬁ wane manerieh@ayobe iﬂ@??"c £rem &hepareripks fmeva i al should
be i nsol ubfcs: ibbe rpwrpomnpmﬂelatsSpoClyaaHbanan(i:ollypileea@t r asudms@gent and it

shoul d 53.| SQn ;otbgkiy r%b%a%éhyall I bbeTPe! ggabl e ég %9%?@0?n?heon

t he ot her abl' e et r
menbr ane bBPlgﬁFFUféPORA'SGbﬂ@neImﬂenclsemwlmrmmmeeiaik.cmonents A and -B

need not hﬁtfeeﬂmhomceHSf‘nsb&umsbbaﬁanaé&%aﬂde}hat&:{kﬁ& 4 1 fTer ane -

remains clean in actual practice | S assume rane is
cont i nuousTFAFTE8G28RR i $ad4F nifoutd raleri bry tageHo. oaairacticallyr he
confi gur atimperneabili €0 cbh@oﬂma‘m aaea, el ehé Dthes HABEJ JiRNedtOps Of the

nb t b es of an be mai ntai ned which in
{Tﬁemrsgpve;waer gxﬁtlnag\?\nglns E °‘t'JH'é‘gf‘I’ tt?'§h"ée@§’r5‘?e FeSHIB T V1A% ane unit .
* However, sﬁ}@ne%tmfafg!hﬂameawé cauponeaty caodBrineed nok LpFeeredyd therefore
do not achjy@sé iiti Bl Been ascertaing’d 2ae Hﬂcﬁé afl€ nrselmta¥xrs( %ﬂh ane/ 8

apparatus). Pr eference Is given to the use o e spira Ynenbr ane
whi ch has 35BAL AFagiasedlt dst ﬁ%sumﬁﬁlq@&nﬁhesmmmplmagnMnsly

rinsed by diffusing extracting agent. .

15 The configuration in which the membrane material is used may
be one of the membrane units along both sides of which a flow can
be maintained which in themselves are known, such as the flat
sheet or the tubular membrane'unit. However, such configurations
are not very economical of space and therefore do nokachieve a high

20 packing density (m membrane/m apparatus). )

Preference is given to the use of the spirally wound membrane
which has been described in the Applicant's Netherlands Patent
. Application No. 8200880 of even date. The latter membrane combines
the advantages - such as pressure resistance, low initial expense

25 and high packing density - of the well-known spirally ﬁound
membranes along one side of which a flow can be maintained with
the possibility of maintaining a flow on both sides.

The invention will now be illustrated in more detail with the
aid of the figures. Figure 1 represents a general flow diagram of
3a the process according to the invention and Figures 2 and 3 are
elaborations thereof representing flow diagrams of a solvent
dewaxing unit and a. deasphaltenizing unit, respectively.
Figure 1 very schematically indicates the way in which a
mixture to be separated (A + B) is fed to a membrane unit MM,
35 _ where extracting agent (E) joins the stream of the mixture to be
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raffinate, is supp ro rane ere solvent
(extracting agentwaxg funfusal rtef:Me, Asi ggppédled/etmrosshmstwrletefa ZeUhRADRCS

(benzene, tol uengigt £, khefsl sEBIeht! (extracting agent) 3 joins the feed. As

'15 solvent a mixture of aromatics (benzene, toluene, etc.) and methyl
ethyi ketone may be used. Through conduits 4 and 5 the feed and
the solvent are transferred further via a heat exchanger 6 and a
coolér 7, to a vacuum rotary drum filter 8. In cooler 7 the feed
and the solvent are cooled down to a temp;rature of about - 20°C

20 in order to allow the paraffins present thefein to crystallize.
The paraffin crjstals are washed on the drum of drum filter 8
using a thin stream of solvent 9 and subsequently scraped off and,
together with a small quantity of solvent still present, carried
off thfough conduit 10 to a wax-processing unit ll, where what is

25 called "slack wax" 12 is separated from the solvent, which,

. . through condiit 13, is fed to a recirculation line 14. The £il-

trate from the vacuum rotéry drum filter 8, which consists of
'dewaxed oil and solvent, is passed through a conduit 15 via heat
exchanger 6 and fed to membrane unit 2. Both in heat exchanger 6

30 and in membrane unit 2 the feedstock is pre-cooled to some extent
by its indirect contact with the cold filtrate. After a consider-
able paft of the solvent has diffused through the membrane (stream
3), the dewaxed oil, together with the remainder of the solvent,
is fed through conduit 16 to a unit 17 for the processing of

35 dewaxed oil. In reality unit 17 will generally comprise two
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is fed to a mixing vessel 32, where the feed is prediluted with a
stream of feed already diluted with extracting agent leaving a
conduit 33. Mixing vessel 32 also acts as a buffer vessel so as to
eliminate changes in the supply. From mixing vessel. 32 there is a
continuous discharge, through conduit 34, of a stream part of
which is fed, through a conduit 10l to a membrane unit 100 and the
remaining parﬁ through cdnduits1106_and-201 to a membrane unit
200. In these membrane units a certain amount of extracting.agent,
represented as streams 102 and 202, respectively, diffuses from a
stream of deasphaltenized oil and solvent, supplied via conduits
103 and 203, respecﬁively, through the membrane into the stream of
the prediluted feed which has beén supplied through conduits 101
and 201, respectively and is discharged through conduits 104 and
204, respectively. Conduit 104 is comnected with conduit 33 which
leads to the mixing vessel and conduit 204 recirculates part of
the diluted feed to membrane unit 200 through a conduit 205 and
conduit 201, while the rest of the diluted feed is fed to a next
membrane unit through a conduit 206. The stream of deasphaltenized
oil with extracting agent, &hiéh has reieased part of the extract-
ing agent in membrane units 100 and 200, respectively, is dis-
charged through conduits 107 and 207, respectively. Part of it is

.
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system that is to say, the feedstock present in liné 5. 10 Fi & 3
s a drawi ng of -a fl ow di agram of .'a deasphal teni zing unit. For the > Jof
simplicity, nost of the ancillary equipment known in itself and nd =~
essential to the invention has been left out of this diagramas well.
Through a conduit 31 the feedstock, usual|{y a vacuumresidue, 15 is fed to
a mxing vessel 32, where the feed is prediluted with a stream of feed

al ready di | ut eceepitkdu1aid 36t tHJoAGARAT lR@NERY. &ﬁ%&%kn 33naddesi 1y vessel

33,al so acts as buffer vessel .so as to elimnate chahges 1 n the supply.
From m xi ng ves®¢| !@32%9%0 d 2030 Resnesotieelyy Stiide fhe remadedar éonduit 34,
of a stream pardisehargeddhrotigh wdduirs t 1090ag 209 £ eBSYEck 1) .tcbnauf@rzb%gne
unit 100 and t 1Pl rt t ' conduits 106.and 201 ta_a menbrane
unit 200. In t%ségér%ﬁgég%épﬁrﬁ'f aegger DR BPLG PY o 3% ilﬁﬁ’a ent,
represent ed as “bilefonduity 10 dsoepmneeted wish gcstriveny putte35+ donviicst r eam of

deasphal t eni zecthei laginceIQLULRE, et ¥Rt inglagen? $AHL idefoved tibh ghd 203,
respectively, through E]‘Pe rape into_the streamof the prediluted feed
whi ch has been SSERHY PEAaafPRtigantasdqet) 37 MiFhobhe o84 of (ekedBctively and is

di schar ged t hrough Thensisibies df0desbitdne Ghits Q@pedryy Hut. 15286 Uinboddnt S
connected with i | C eads_ t,o the mxi vessel d duit 204
reci reul at es 'péi%?%egoﬁ[%ﬁ\éﬂ(ﬁ P‘l‘ﬁb@g ?’etgd T ﬁ%%?g%%:‘u’f‘ﬂit“Z 'tﬁ&gﬁﬁ‘h a
condui t 205'3nd08 havei beerpleft put oft the figureofonlycundith608daidd00 itavéed to a
next menbrane ik foldlsduacRera®sd CotreibndilgCnmibe s Tl caA8a5RaLdR0I 2€d Oi

wWth extracti nghfagent Wi ch has rel eased part of the extract- I'ng _agent in
menbrane units G188 PARESLAET 1nsEnse; Fonduic G0l corresponds jrithepndutta,dh
condui ts 107 arad200l. Tiespsert iofcthe stimah of feéd with extfidtifigllaghsyl t o t he

Peegort] e S R EORA bl Y AAEY A0 B
g-disc-contactor 38, where this stream is split up into an

asphaltenes fraction which is discharged through a conduit 39 and

a fraction of deasphaltenized oil with extracting agent which is

run through a conduit 40 into conduit 703, with the object of

removing the solvent in membrane unit 700 (and subsequently in

20 units 600, 500, etc.). The asphaltenes fraction is freed from
vemaining extracting agent, if any, in a stripper 41, so that in
the end a quantity of asphaltenes can be discharged throuéh conduit
42 ,and a quantity of extracting agent through conduit 43. Both the
streams of conduits 43 and ‘36 are recifculated through a conduit

25 44 to the rotating-disc-contactor 38 so as to enable all the
extracting agent to be mixed with the feed.

‘The generation of steam and the subseﬁuént separation of

steam and extracting agent (e.g. propane) in stripping unit 35

will require a certain amount of energy which will be greater in
30 proportion as the fraction of extracting agent in the dgasphai-

tenized oil is larger. According to the invention this fraction is

-small, since as much extracting agent as possiblé is ttan#ferred

to the fresh feed via membrane units 100, 200 and so on. When a -

special membrane material, such aé polypropylene, is used, there
35 will i; addition be a cousiderable part of deasphaltenized oil



di scharged through conduits 109 and 209, respectively. Conduit 209 is
'cohn with the precedi ng nenbrane unit by conduit 103, 5 while condui t\)
109 i%;Xgnnected with a stripper unit 35, in which the |ast residues of »
extrad Ag agent 36 are renoved fromthe stream of deasphaltenized oil 37
with the aid of steam The nunber oft2menbrane units may  vary, but in the
enmbodi ment described here the number is 7. For. convenience units 300, 400
and 10 3betHey Eranafarres dimat &ron §EreanguiQl, 80y oA 18600 and 700 have __
been i nclg¢deshst 167 £i207, @Rkl SHRONEENIENES OO S2001)dé €A, Swipienr £6R08s di ng e

parts: far conduit 601 corresponds with conduits 201 and 101. The
part of tiffe? ‘g%:g %m“‘f g W t ee&“tefﬁificﬁﬁt-agent whi ch is discharged |

- through conduilth@@gh ithe fardnsfernhiitextsactdngesgent 1drawmotmithiig- di sc- cont act or

38, whg rgér{&ﬁ] i§t %%{Hzé& ﬁPH Uhe | RhP %a??%f&eéuéﬂ&?th% whi ch i's

di scharg rough a condi 9 and a trac asphaftenized oil with
extracti rtgkagéﬂsevm-ehnresminn through a conduit 40 into conduit 703, with

t he obj e(ggg?géler em)V| ng the solvent in nmenbrane unit 700 (and subsequently
in 20 ufi A The haltenes fractlon is freed from

remai ni ng exth® 50?‘? g‘é‘h‘ﬁi ?‘r“%’(n‘iﬁa f BFOSE$S BHEPTURE &t Pfat in the end a -
gquantity iﬁfretﬂﬂ.phatﬁeelﬁe&mrwﬂﬂ dow bleagtyed dfiranugkpexdment ind?, and a quantity
of extpa r n t 0 e, s duits 43 and
36 ar ebr(eam reul ?ﬂcf %Er%&ggﬁg&cg%&dﬁré%gﬁ E.glg“tt':Q %htgrsrg t?‘t’]@%glgsc cont act or
38 so as wbemblﬁ@wleqﬁeomactulengrayenf k Bmbin whiekheass Hnt he feed. The

gener at | Qe OfpiShEALR @%i&ﬁ?aﬁ%séég&%eéﬁgf‘éﬁ%hﬁ&@f aBldzamandgextracting
agent (e. propane) ~in stripping unit 35 wll require a certain anmount of
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extracti ngrégens ig c&h@sﬂieae@rfabm thebe 220 sOtdam §. Imgern gzeecs)adl ng to the

i nven onthls\hé Oﬁféﬁﬂfk S|nea§_ rteu% exc;tr ent as -
possi b e 5'8"4Va i ?se ea VSR8 a 00, 200 and
so on. Wedh. a&%‘ipdm Auamitiessivamtare] ekpresaeh iastqusl per csipyl@md)-is used,
there _ .

TABLE B
Membrane Composition o Stream number
15 3 16 19 20

without dewaxed oil (tpd) 299 === 299 299 1 w=-

solvent (tpd) 1714 === 1714 -~ 1714
with - dewaxed oil (tpd) 299 === 299 299  -—-

solvent (tpd) 1714 1264 450 . -——— 450

It is clear that accbrding to the invention stream 16 con-
tains much less solvent than it does in the embodiment in which no
membrane is used and .tha.t, -consequentlf, less solvent need be

20 flashed and stripped in processing unit 17. Therefore, less heat



35.will in addition be a considerable part of deasphaltenized oil -12-
that rs transferred direct fromstreans 101, 201, etc. into streanms 10
«hﬂ, etc. via nmenbranes 100, 200, etc., which results in additional 438
~on-.the overall cost. Alfhough the transfer of extracting agent dray AL
this 5 figure is a countercurrent one, thisl8ransfer may natural |y \d sg
take place co-currently. Exanple For further elucidation of the process
accordi ng to the fisnypequired fometheesemavalpf |thaosolyenyifirem tive dewaxrperiilnent

R a 10 dewaxi ng @abg l@ghdfng%;p%@ ﬁygsdmm.i_n Fi gure 2_. Usi ng a pol ypr o-'
pjfene-polyethylene copol ynmer nenbrane of 1 [err]min thickness, in the

spiralled configuration described herei nbefore,- al nost 74% of the sol vent
(50 [err]v nethyl ethyl ketone, 50 % toluene) present.in stream115 is
transferred fromthere to stream4. Table B gives a 15 sunmary of the
effect this has on the processing of the dewaxed oil. Al the quantities
given are expressed in tons per day (tpd). TABLE B Menbrane Conposi tion
- St ream nunber 15 3 16 19 20 wi t hout dewaxed oil (tpd)
299 -- 299 299 - solvent (tpd) . 1714 - 1714 -

1714 with dewaxed oil (tpd) 299 299 299 solvent (tpd)
1714 1264 450 - 450 It is clear thati according to the invention
stream 16 con- tains nuch |ess solvent than it does in the enmbodi nent in
whi ch no nenbrane is used and that, consequently, |ess solvent need be 20
fl ashed and stripped in processing unit 17. Therefore, |ess heat
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c-13- 'i s required for the ‘renoval of the solvent fromthe dewaxed oil (8708

Mi/ h instead of 21855 M/ h). CLAI MS I—Ayprocess—for—the :
separfafon of a liquid mxture of two conponents A and B by contacting th v
m Xt \th an extracting agent in which corrpgmmnﬂullmmnwmﬁ and

conp A is substan- tiallyd pgod uble, subs g conponent

A fromThe 5 extracting agent which contains the dissél vkd torfponent B ard =~
finally separating conponentCB. rdbd She extracting agent, in which process--
a streamof the mxture is passed al ong one side of a nenbrane al ong both sé-:
si des of which a flow can be maintained, while a previously fornmed stream

of thd-exth REP4ES ERfcfhe woraEAGiPR PH Rlingid mixsure, ef W9nponent B i s passed

al ong doliforenbera shd @ 6f ddaCaEIAR’ e nixdulcl 41t sERREARRLEI Ng substantially
- perneabl e to conponent A, after.

bl to t t ti ., Jout
\R,ﬁir gﬁaalsﬁgt r‘?‘(f)‘x %%ge%ﬁggféfgﬂeﬁggg; ba{'ﬁg‘ \??H eRG S E8kBPstPPt he extract- ing
agent tdellyxdssolpale pubseqnemiigdsémaratingposphaenti A MomCthel 5 conponent A is’
tsepﬁr %&@&Jc&ﬂ?}#@ﬁ: %&E@%&ag?&nﬁgﬁﬁ a%d 1?&&“&3%&41 {:dﬂ $3g! ved conponent B,

hus form ng streamt I'S passed al ong e other Side of the
nenbr £4eally separatingc §empenent B fEom ithe exgranting jagenhi dh widshnenbrane is

al s? %?‘_b&s%nfiis'ﬂrbéh g ?ﬁihb.ﬁtdhrﬂ QQW.Q&@{‘%I&;?B\% Tsha&fotfhe con- t20 Aand B
centration O CcO onen I'S er e xture O conponents an
than BFORERRe 31008 RFE® ‘ﬁl?nfg“b%g’ #f‘_’é'cf?‘?’n e puintained, yhilg,coss as

- cl ai madprevichsliynformed &tream athitbé exardcedhg tdgent containing the

10 dissolved component B is passed along the 6ther side of the
membrane, with the membrane being substantially permeable to the
extracting agent, but non-permeable to component A, after which
the mixture of componenté A and B which has taken up the extract-
‘ing agent at least partly i§ passed to a separator in which .

I35 component A is separated from the extracting agent coﬁtaiping the

| dissolved component B, thus fotmiﬂg the stream that is passed
along the other side of ‘the membrane.
2. A proée;s:as claimed in claim 1, in which the membrane is
also substantially permeable to component B and that the con-

20 centration of component B is higher in the mixture of components A
and B than in the stfean containing the extfacting agent.
3. A process as éléimgd in claim 1 or 2, in which part of the
nixture off:dmpone#ts A and B which has taken up the extrac:ing
agent at least partly, is reintroduced into the stream of the

25 mixture of components A and B and thus passed along the "one side"

" of the membrane again. | _ .

4. A process as claimed in any one of the preceding claims, in
which part of the stream of the extracting agent containing the i
dissolved component B which is passed along the "other side" of

30 the membrane, is reintroduced into the stream of the extracting
agent containing the dissolved component B, and is thus passed -
along the "other side" of the membrane again.



mxture of conponents A and B whi ch has taken up thée extracti ng agent at
Ieast partly, i.s reintroduced into the stream of the 25 m xture
<C onents A and B and thus passed al ong the ‘one side’ of the m
again. 4. A process as clained in any one of the precedi ng cl al #%
whi ch part of the stream of the extracting &§ent containing the dissol ved
conmponent B.which is passed along the "other. side" of 30 the menbrane, is
reintroduced int o+ het SFPEYTH 8f ‘%ﬁé“%@(tifia%‘tﬁ ARE AfeRie PERtatiAg jadmes in

| ssol ved corrponemttcBaaadbe:Sofmﬁwa&seds alredggddntn 'Rirbed, shdmichf the

mb d
precegln ﬁgag?aln ns pr°ﬁe?/ﬁ'f| ﬁntainﬁﬂﬁﬁ'grolb?es 40 & a°|s°$gné<fr Fa&g%‘gnfrf%séf‘ q’?§ in
whi ch process, cchﬂenmﬁslsw alphg ther Benw ei-dsf nﬁo&wmpé theamebBandd dh has been -
passed al ong she Q0§ &hgf—‘y p‘a% é"rﬂXl?x{% LHE "B%'&bé 8So¢ $he lei%qﬁmaXe

passed along the ’ one Sl | ow ng rane and

similarly, the st3daf® Fhicthe sdntlazdy; rﬁﬁ‘eaﬁiﬁ?ﬁmc‘ﬁnt“-h? (FRE 52488 REESS| ved
conponent B whi cthohasnhegncwaﬁafhaw% GRntOB RalcBitde" béthn edf aldng@
menbranes is subsegu,e % edf al on%mg fnéher sjde" of t ]Sé)rece%s
menbrane. 10 6. ﬁa‘ﬁ e ofF BRE Tl 2 Isf‘ﬁfﬁ‘tﬂ‘eﬁf gfes _
clainmed in clai ma]l.pnsuﬂmt Yottheal $idedsofhehei preeéding dembaunéed Wit h reference
to the Exanplg -and the & K Q%E e%or 7the sé%aE-Q{%%“SPt Qf.ﬁlidBan&%Qé‘r?é e4afde m a

m xture of 'corrponents a process as I n-any one O
precedlru; 15 C|Euﬁ¢5claim 1, substantially as hereinbefore described with reference

to the. Example and the Figures.
7. A component A or B, separated from a mixtufe of components A
and B using a process as claimed in any one of the preceding

15 claims.
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