;e3e/ ((), +tFr+/6B/ T/ p{1 8 Novenber 2002 *~6si s6* REMOVAL OF | MPURI TI ES FROM
A HYDROCARBON mmm CTION This invention relates to the renoval
of impurities fr m bon s conpodent or fraction.8 Nevember 2002ar, it
relates to a processs+kgd-purifying an inpure |iquid hydrocarbon feedstock.
According to the invention, there is provided a process for purifying an

i mpure i quid hydrOCREWVM_eéFtIMﬁUR Esh:nto HYDROGARBONXi ng. in a
l'iquid-liquid extraction step, ischer-T derjved 1 nmpure liquid
hydrocarbon feedstock conpri S|¢@ QNENTdOBy Hodh conmponent or fraction
containing at least one inpurity selected froma carboxylic acid, an
oxygenat e, henol , .and C co oun with an_acetonitril e:-based
col vent. i heT BBy TvsniBR rntedndd i, remgvalop! Hmiuities "GRE o Pyogabon

i mpuri Bi es, tompohbrt oy thactiem.bdn martipulaenit reiate‘sr tocai procesd fort perifyivigvant ;

Wi t hdr awi ng s a raffinate) purified hydrocarbon
conponent orntl"] rpgtl{aguoeb% %htab?)rﬁw%fgﬁgtggﬁe sol vent; withdrawi ng fromthe
extraction step, as an extract i mpurity containing solvent; 20 in a

raffinate StAb@cE’t'dl ﬁi%lﬁ&ﬁ’tﬂﬁﬁ%é@ |§?erﬁﬂéd]far§l‘6bé§§fdr%‘drifﬂﬁé%\n' ithfre

raffinate s ”pait colu water to the rafflnate stTipper colum
v

bel ow t he rahqll” f%ﬂfggn fﬁﬁqﬁogﬂm"‘tm‘d’t RIACESS FMIYAR] fromthe top of the
raffinagte stri ppemnmburm a Zuﬁuw liduddl aéxtmuanb@ttabp@ AigcehdeTtro oS idesived

t d fied h tion f t.h ff
S5t s pper ol LS U BRIERLGRTRRASCR  cobRI; e ML huleRsaBED St
i nto an aqueocompphease mtnftaplmn faoadiaihingr catalebstn oneniroperity eelectdd |frmtt|ea 30
e res T ERERIIC AEROBANyBendcA Sl il fnd AAORER ASHE Mafken | o

t he hydrocar a@ﬁwﬂéel@stt&ﬁﬁ/d @dﬁe@ttu\tbe@bwomtmt the dmgpusty, of %tdéagfuene wfof
the prgduct Stl’iebh%d?fﬁi@s ﬁ’@ﬁt thé%r@@érﬁbbf%brr%n%ﬁﬂbﬂﬂaét% infs frRasGvéemt al yst

consunpti on wh wor ki n vol ves catalytic treatnent of the 3
hydr ocar bon feedst"’(')tg?ra"&'ﬁﬂ 3%ﬁc56§e%‘ Wt"edsé%le Aeat ,r%ﬁgatem W'ﬂf"aurl ng
such wor k- uphyd'ﬂmeamome@ﬁpohemthﬁffmoﬂsartbgemeewﬁthcsmntélsslvpntpv| des a neans of

Novenber 2002 'suof ARG Fifh e S BRE pe A8 S Skt bl Bopiaiind e

associ at ed weolNestich wor k- up of t he hydrocarbon feedstock, are at | east
reduceg. The hydr pearfarihdie URSEIRY Y Saane) SbivBhe faRiRs mageh n
hydrocar bon 5 feeg‘gtao'?k vﬁl ch &ﬁ cont%n gtt"%} eas/t 20% ( by r‘hass F‘e i ns
and/ or napht Faifiaate strRPe) alyms:; and/or napht henes may typically contain from
8 to 14 carbon at afging Watdraofthedatfinake Baippee cdlumn thzldwihelraffinate eatrg/ or
napht heni c feedstock I nstead, for exanple, the feedstock may conprise a
narrower cut P80l ef i ns and/or napht henes, eg it nay be a C8 to Coo, a Coo,
a C~~~2 or a C~3Mthdcawaiﬁgrsiob/emﬂ‘bmthmlpptdféhecaffieammp;ker ddimthydrocar bon
feedst K S s2s WRRBIARRLO'® BBRbMAStoabbs ChiholtiARS shatdP! b o Riied

"Fi scher Tro sch erirve

obt ai ned by Sy#osarhancempgRemiaifiaciies feumshe gafﬂgafeaﬁtﬁmerrﬁﬂWnde ~5 and

hydrogen to Fischgy aTbﬁﬁeéfserpeaéttdrpate@prwpbtatnﬁg the %@toﬁfseéﬂﬂﬁﬁ;t QhtodBn
i ron-based Fi_scher base er - Tropsch

Latal var C anapiigns Bhass ShaSDfed BbtitatrarheomPanea GuRfIgte. o yture of

two or nore of such Fi scher-Tropsch catal ysts, with the resultant

Fi schegr T PRl 231d BRaBEACKS BoREN G, HBLHET 1Py YRapRiah headbat uee:

corrponent OI‘ uestli on rocar
may conpri sewosked unat@sot;@m @artm%rep p@f thegefrqm/elmowmeﬁ aresent in3be30%

oxygenat eS SH Bro%%rlﬁdoxy?é’dsioclkeéafhn%v%)p%fﬁéf e d%ltﬁ/geaitgw%ﬂhy%t Sthénd/e or

cresol s, % b% car acl ds, % ar onat
t he sol vent e s okigined;, noan  GRYSS Catalystypolsoning #nd r'ﬂp@ﬂﬁﬁl CAtalyst

i nmi sci bl e wcbhsttr’ﬁpt:dsrydwneﬁr e workhegend , invblvesl Icatwwd ltyeatovept | 6€ the
tonitril,e and wate tent 0

of
Cor ver® wi 1 1 Ridfosil ABRFRHBEK., piSedtr Bt lmyBnad M FRAITEL € o)
and capaci tyduﬂng twchdwom%p tThe paxesefofdherpresent ioentien ¢his pravides at age,

th t of | th
e o5t o RRESHE T RIhy e SFOWT e, AR IERTEIEH 38R, chBiEl (he

acetonitril e-based solvent, on a mass basis, may, for a C8-Coo olefinic
and/ or napht heni c feedstock be 35 between 10% and 20% preferably about
15% for a C 1/12 am ,mwmm[mm napht heni ¢ feedstock between 15% and 35%
preferably about 2 C-3r~4 ol efinic and/ or naphtheni c feedstock
bet ween 20% and 35% prghgs-abl y about 25% 8 Novenber 2002 The solvent to
hydrocarbon conponent or feedstock ratio is determ ned by the degree of
inmpurity rermval reqw red and by the |rrpur|ty speC| es V\hl ch |t |s desired




renoved; at internedi ate solvent to feedstock ratios, oxygenates will also
be renoved; and at high solvent to feedstpck ratios, carb i C aci
oxygenates and aromatics will be renoved. 20~ 5 The liquid-| %ﬂe@%&ﬁ’izti on
step may, in particular, conprise counter-current extraction in which a
conti nuous stream of the hydr ocar bon feedst ock passes in counter-current
fashion to asubjectingidde the fgshmroronkhp, sl thahthe rablems mssocietechwith such
particular, RRrelbeFtRe niihRafirl fectishik bich iabi @uldegxtract ion colum or
extractor, wth the fee tock entering the colum near its 20 bottom the
solvent entering the columm near its top, the raffinate being w thdrawn at

the top of trrﬁecr@umrb@«m«ﬂeéds@o@«wagqie AP oRGinW AfbAnapiRthehitehyeRbsRBLAT t he

I Th i
i gher & g ulPABTPAa RN R BRY aBURIA: Ao deachy 205 (o5 Tianpy: SIS epna/or
t enper at ure oephihghes, Hue atefinstavetor BQﬁhi;hedeﬂSﬁé.‘y tﬂﬁcéﬂyecasraéinl frame8 to
St pper col YATGZRbn! KR! 1o (RE AU FA0BeSh KBRS ool SRRNH Bhalde |

sol vent that recyc

extraction sﬂéphth§ﬁl¢fﬂed§t®$ dnsteﬂcbf phiexampie, ctherfegtstocki roay eempriseka t he
raffinate st 16 \ reessyr, g at
about 1,5 baphﬁ@%r‘i’ﬂ{ \E}igple'?fﬁ!é la't&:@lrﬁg?ﬁgnégaﬁd rBEgépEt%ﬁgncﬁg ?@1 stgock
t he pré’ssurecnﬂsz %ﬁ&m&'ﬁmamﬂ@{ﬁaebﬂmwce& detoghre t o above at nospheric
pressure, eg the operating pressure may then be between 0,1 bar(a) and 1,5

b . Th |l .be d t
o i oo Ro BB, BB B4 iy, PBhEC A P B BB P
f eedst ock wi derivedial By 'Bischeaflrepachi teriead' |s4nﬁam\mmmxmre0@ﬁmﬁwenafdr| nat e

50C. s hir of ALy 0 SLEI e By ibinda SYhirRRE] g&P cofrisfly PHEBRThEHokBatr !
col umibs bel andthusiregen ite drischastroppeh eactipmecorditions én meemeﬁmoe of an

preheat ed, e%h%a%@@%s&%—ﬁ’éb@ct@@ﬁ@lw oSt bassy ﬁ’&h@hﬁ@p%@%?n
step may be returqr}@ o _the E |n te&g‘i1 ger col um. I\/ak€ cP wat er can
Then be addeanitoYsRbA bRt et TimpsSh iyt RS FCRN oh el
add|h t |h on op]'E sach \ﬁld;dhend'rmp‘sd:ry catalystedwithrthe KésuitWchhér-ﬂ'r@pwhd:‘eyctlon
napht heni c a e r C

whi ch woul d ﬁeqw eﬁr]egouseg%? "g’ Xé]%t%'ﬂ ﬁ% [ﬁa%tgr §%ﬁ§é§§{‘§{‘§%¢8§@ ead
conder®i ng tehpstl(‘a"t ures, and larger equipnent. The extract fromthe
liquid-liquid extraction step will contain, in addition to the 15 solvent,
al so the extract eﬁl %rlt or inmpurities, and, usually, some co extract ed
hydr ocar bons TYRgalpy GAbR0s feardstorte May GAMBKES. 20D &t MRS RASi ep,
separ ating t Be%se0Yeolefihg 0M0%FB0% mtafiing, 8%30%codnatss Hedtsas iacdholn an

T Y OGO oK b, S el BBl TE, AR S ERS o
of thescol urracudadalbteﬁﬂ(gm&/«cytdneatlctmmpeumractl on step, and the

i mpurity/ hydrocarbon m xture being withdrawn fromthe bottomthereof. Wth
a C8 to C~- ~ feedstock, co-extracted hydrocarbons are usual lé recover ed

over head wi t MVhilge thgy|splvant can, Tale least ria cRringiRieh dep PEFR: AcetoNiEle (vwhighJat
60C, before ﬁﬁltr@gdume mﬂetwrwo&@éar@bhlmorféﬁtu|trw||| Gﬁﬁalﬁf(&dﬁ‘fﬁhééaﬁﬁ&f&éam y

ted at ab
o PSPk OB SEas G T9eSinBa st 88 sobert] b
col unreoi n si dieteamiriexs biyofackss harchi abaher reqdiredrsdiectivity ared paphacityf of fthe

111788 G080 or iy U BELIE B b Y bty
bott ons pr od@elvent pravesy,exnd she rmthpgp@e to gantrobthe waterabalanee in the

separation SESIK}enﬁeWﬁﬁé‘tﬂ'\BglvétE?ceﬁéérﬂlﬁilo?lrlﬁcmétadefﬁrﬁtrﬁélbﬁ QBRehf aa
t he inpurity/hydrocarbon m xture. ueous hase ma en partia

he a
recycled to SeRBP’CtMAYr IYpér Qﬁtﬂ:‘@nﬁ figicy aﬁQt‘er BAPY Gf“gé%PQ%o%hpﬁve a
35 wat3gr bal beteenMe% \uidne%s refarablyvabedt 8% efor o mmzbﬁféﬁlnﬁ:t ahamr

colums may t r t he extra a els

C e T haHfirRfic BHSloR SRt 1B RS S e RReo bRl 500 BT
separ ati on pCageslefinie andforaphtinehic déedsteclopetvaaann(%oand 35k myefegalelycess
water fromthg, ‘?ﬁéé @gm of the extract stripper colum, as a second node of
the operation. e optl mum operation i s dependant on the conposition of the
feed material. Wen the nenbrane separation process is 5 used, then the
over heads or recovered solvent fromeither one or both the stri pper col umms
is passed through a suitable nenbrane to separate water therefrom The
invention will now be described by way of exanple, with reference to the
acconpanyi ng drawings. In the drawings, FIGURE 1 shows a sinplified fl ow
d| agram of one enbodl rrent of a process accor d| ng to t he |nvent| on for
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Referring to Figure 1, reference nuneral 10 generally indicates a process
for renmoving inpurities froma hydrocarbagn conponent, according to a first
enbodi ment of the invention. 30 The proce?ks 10 incl udes af No¥ ri2992
colum 12, which typically conprises 4 to 10 stages. A hydrocarbon feed
line 14 leads into the colum 12 at or near the bottomthereof, while a
sol vent f eedTheselvedt tehydrocathon ¢amponentror feedstack ratio isaleteinsined by the

ffi t . N . f i Qr |-
15 Wil o an SIS mpdiiy henidaffed Uil |<h8 6P impRnSgiedes W R 8T
The raf fi nat desired tagemoygs imwother wards, nhihasssurpppieglyc beemfound that by

herei naf t er sé@@tiﬁgrtﬁéy?\%&wﬁé@d sbReff to (faBdERCk! RALE thé iRty -wHickakvent
wi t hdrawal |ine 24 8 v

er 02 Leads fromthe top of the stripper
col um 922, aFﬁi“%%q}§a'35’@ks§el\€&?ﬂezlgﬂsvh’dte’qai”?@ell r@i“f’ﬁ&‘@?'ﬁé%f%?o Iq.eirm
12. A purifi edrboxglioacidtimpupitiesuitie watddatiovet sbiveat 6hydradarbonoieetitockot t om

col um 22 AT RETRerD. 30y S 1 Al BBofCR STE oW S0P rehOAIRR: 20

| eads i nt o anaboxyle acist oxppenate @ndharapiatihimpuritieist the mass natibeofrsaivend as

"the extract j : i e"NO@E | 4. l : t of
the stripper tib%f%&g%on ﬁer%ﬁ:t(yecg(g?aya%%q{o t .ré 1;&%\/%,{8.?ggglcﬂﬁg‘b%gf??bﬁfhe
ext rac@r collhike ablowsgolyentdiocfesasipekiratips.nartualy only raraxylisapids wilhbene
bot t om of t heerfbuéd RarinkPeédate Golvdnt 46 Féédlocia raise ox§ashts Wil Asspe | ead

into the stripper colu 30 below th ngr int of the extract feed line
e St L BRSl o ArdR ic 23k K Btk BRLcothanlp Aat b es

f eedst ock i sandtaromtatiesiwilhbe rérmevedtracti on col umm 12 along the |ine 14.
Typically, the 15 feedstock has a conposition, by nmass, of about 40% 60%
ol efins, 10% 30% paraffins, 5% 30% oxygenates, 0,5% 1 % phenol s and
cresol'$, 1 o%lbe lismidlisyidi exteastion siap rBey.30vparticntari cempgsengouatereugrant a
sol vent, COMBKfrakiith @ WhithW SomtinudRisEtieim %f t@&ﬁéﬁrfatcﬁreudlrﬁfe%%%o%ﬂ 8§

enters the to of%ge extra%é’hon colum 12 throu | ne e
concent r at i off! GOURERIKUrTENt Iashion J@na eintinuess apheam196,the salventnelbet he
]tlyd(r]I Ofar tk)on éma@ttdmlgap,rrgni faﬁicﬁ&r,col@e Oéﬁéétéd)ziroﬁ/bﬁuh"ltﬂt@%d\;gw‘? mt@uf]d-u@ﬂﬂ the
eedst ock co > ~2 ol efins, ahou ) nma nthe .

f eedst ock cogg%%goi] @ng:ngaoro @%qcﬁ%r_, @Eqﬁ‘ﬁzeﬁﬁ P@&SP%%WQ?‘@S&QMR NERE its

sol ver®0 t hus bpttonn, i thecsolvemtuenteringu theeraolumennedradsi top, tthe owaffinatéebeing
extraction colaPa afthé A6h ¥ the cdRFRANShEANE et HING WithfaiE S Shack
mass rati o, one or nore of the categories of Inmpurities,” eg the carboxylic
aci ds or thebeae%bquuhe&qi@mas,Tm%gﬂam%calwmmmeyr@p@?m APpHt awbientget ed

for removal pbraysurd@rfraghst g upytd haubginhirf UbfdabXit #6biafB), dRdisat aMwA the
solvent to fee Strﬂgk nazéyratlﬁ)@hs 0] S:ét??tcar bg%igbl C daggéj%\ew Il primarily
be renoved fPBIRGHICHREIRIMETRM NGHEr S9pietvRED Gl edst ock mass
rati o a5s about 6:1, oxygenates and aromatics will also be extracted from

t he hydrocar i I 2 [ I i ses
4-10 stages, @%ﬁ?@%ﬁ%%ﬁﬁ)f%%&lﬁ‘ggﬁg&qgﬁlbgglsggr%%m'%%%{ S_ ﬁ%’%é:r% a F]and
at a tenper awithdhe solwssah thed ds withdnayeocfrom &a\t@p@fﬁbe cpbun being recyeled to
appreci ated t{méxtrattioneags. of the solvent to feed mass ratio, other

contam nants, apart fromthe carboxylic acids or aromatics, can be targeted

for extraction fromthe hydrocarbon feedstock, such as phenols, or other
oxygersat es. Fbrsa OyCrpavlefitit ahd/osohatsthehic fexeidtavkssthearaffinaiel serippdpe 5

oroduct s 1o BRuRE My bRtalY %ﬁga?? ARRSRERE Blossofer eddt et s el ™
targeted for hewevektfoorChGm alékn andiarcaaphthenisettsdstick, Ahe airéssureemay
Cone Sol vant 1ty o Beibh MimeKAhBRE pRGUIE RAbSS aftibsiter iReCl! eyitha

: r-p

stripper col QRAraiNG: PIassHe yWamfhe ke hedwean-&o Qﬂﬁ&ir@ﬂ clap baf@yesThen a
ILrst apde ?bcm@fr@iérgtﬁng r;frégmrgzwme b‘é’gﬁéferﬁfﬁwétd idbs,nttlhé NRak®hdrd Sdwalsied. | n

i s case, e.str er colu an be. operated..at, a pressure. in excess
of 1,5 bar (PR tEREARER 4R 4ng GoliBauSinge dhe AHiifed By dracasndeatsiack
and/ or 15 napfit heuedly beahehtedersitiyeessur e bet ween 0, 15 bar(a) and 1,5 bar(a)
for a Coo-C~4 ol efinic and/or naphthenic feedstock. As indicated
her ei nbefore, the operating pressure of the stripper columm is determ ned
by the maxi mum al | owabl e bottom tenperature, since the final hydrocarbon
product, which is withdrawn fromthe stripper colum 22 along the |ine 26,
may be heat 20 sensitive. The raffinate enters the stripper colum 22 near
its upper end, and is preferably preheated to about 60C. A reflux ratio of
approximately 0,5 to 3:1 is typically used in the stripper colum 22. The
reflux ratio will mainly depend 25 on the nunber of stages used. In a
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Referring to Figure 2, reference nuneral 50 generally indicates a process
for removing inpurities froma hydrocarbon conponent or feedstock. 25 In
Figure 2, conmponents which are the sane d simlar to t ho8NaveHReriZQ0Z; gure
1, are indicated with the sanme reference nunerals. The process 50 is
particularly suited for processing a C8-Coo feedstock. 30 In the process

50, the sol véhe raffirateamaly béenprebéatecrbefdre eoterimg thes striggernaclenst,regper
colum 22, | r 52 where gaseous sol vent and hydrocarbon
recovered asﬁgeﬁ%g&/é;qﬁbeg%smwgém in the stripper colum 22, is condensed by
heat exchange with water. A liquid product withdrawal line 54 35 | eads from

the condensepnsHerehbafGHeaa6sGrRRA, Ahater ilidddedbto the Pafflnste Et'ﬂiﬁ;lgﬁﬁ stWﬁt Lreom

the top of the drum56 to the top of_the stri r lum 22.

phase. Separ abSW TNEVRESte EBiY oRTEs THecyeter s BleiemPhomanealnd. sidoanat

ZeRgr a;gd ogagm.omr@ b@moud s(ﬁlgéseefrbm 't@bh@fmsepanzdtibh stiye n?}a@gb_é re’mgaed bei ng
venber r rn e Stripper,.colum e as

reflux. The ﬁ?ﬁ E%#'Fﬂ%ssgﬁ)g%r PSﬁEﬁ’o@aﬁé‘”zﬁ’ W@f%u?@adiﬁpu% toﬁ ﬂ@:\% t?)ﬁgge

| i ne 60 | eadphés®mepacation step dor waderd batarse. t d hehavaten additioonoptdrurwill 12,

for recyclin t®, t hesext i ; ver . sa

ot ux 11 ne BYTTARLEe FReBioh 8% Oy ORI Al ﬁ%%*ﬁﬁé”'?‘ﬁséé%?@iﬁ Tioid

stripgér col havingdo oparatedhe CRbERY UpAekkaGuIny whichywaild sequire the use ehe

colum 30. ThRilev eiitefs acebmmbyRat Iow oheFRy cbhﬂ@wé’fﬁ?ftbﬂ{ﬁetraﬁlréé,r bR@er

colum 32 al so | eads mtg t he condenser 52. Referring to Figure 3,

ref erence nuift9% €AYBMGEheral Iy indicates a process for 10 renoving

inmpurities froma hydrocarbon conponent or feedstock, according to another

i ar o HeeRBh B fE il SarboncR R Sontdl’ Tn BcRA%eIE”
ref er gice nufelvant.algs theeexiracted simmoity sorpimpuritisarand, susually, fseme co-

P roce’Ti ng aektraciédDhydrceambord, | *PHE! Bidesy i) IO fiRag O, A cokitatil
raffinate |i AEIPPING $tem EeRAAYING dbe selyepbframthedmpusity ang the Bydicdhens, he
raffinate stid figRT afQhiptiityRydrbcaiotr miete. | The dxikadt ingtineay Bko be
o 1 a5 2cClrBABH 50 Ml age Bige? SRR b sl e Vi 25,
line 204 | eathendop rafrtheheollinme aBd; b¢ing) regycliedald theaextrattian step,t ed dher act
Po t heCext atiBuriiimyBodRagT ixtud betd itfidravt frok e bair! fetdor, SRHf| BC
experi ments feFe Wofduciesdstogk, werextragted hydraearpens. argo ush@liypIrecavered

Li aui d- Li gui dy&daalivitH tha $8iveént( Si nul ation of the step 12 of the process
10) 1.1 Experinmental Procedure Cross-current extractions were done at 45C
A 20/80 nass ratio 35 water/acetonitrile m xture was used as solvent for a
C~~, ~250l ef | Mhe dxtrads htmkbe pneheatd/ €9 tombout 80P0, befioes leatarirgnihier exteact

m xture for ~3, ~ fidgy t.qc r 2 yent
and feedstoc%rﬁg}%i:c%hﬁha@s ﬂé%i%ﬂﬁﬁﬂérlg %&e&aﬂs&ﬁp%\’eﬁ'ﬁ?;ﬁé@%l ?ty\/\bggﬁghxphase
separ at e f or PESEOreviegiaka pesuBe upTiscabrid sl datwaharighere el desited awatesind

ol ds. The aci erUsRlo e Sifeet Siiper cBU I SRARE (RiNE ST sRaghbeRge! of
Processi ng ofieserlin b reRpog ot RAIIIate SUIRRE GalyBPt etheawalgy, k%qhgume
c;)n}/_ers_oedf t O\éwitaﬁarkrﬁ@nydbe pTéimage,][@@@o abbgt ??44@][ ﬂmgqaoaﬁ&ulm tidgn ihdﬂaﬂ@“, ~2
olefinic fee WAS n r.the e , . ing these
Fesul ts. 1 hoNRBrayifa HotonSE Brodicy ibiny e Pt BReH OB cr i oy o

f eed sol uti ophasedeparatiopistgn, sepasating the/botbimgpragiuctinta se-dguesus phaset i ng
sol vent) wer ; I 1,0 i i 15
di stributi Onsgggﬁ‘?%?gﬁ@/hﬁ?ﬁﬁﬁﬁgﬁggﬁé W“ﬁdﬁsﬁ_ﬁu's‘b%@a@ ted Pgﬁ%’ t he
equi | i bri um berdecyéled tpithe extraet stitppes cokimmsanth pagiallyrpusged 3ﬁ achigvs @i ent
I S notzsconst gaterPRanddie extractor the equilibriumline is curved and
passes through the point (0,0). 20 The other rel ationship between X and Y

for systens where the feed and solvent are essentially insoluble, is F /S
_ (YExtract) TogfetheadfRaf fecorrsd sbleent from IsothhstrippeErdcalatnasonayn tisved bee

free basis a A e .ent t te. f | 8. .Sl &t he
equati on of géjcé"? Leé* tSlhﬁhgl el’ﬁ%%'ﬁ Hsﬁt%@e%ﬁﬁg? b%iésrtélenla ﬁ?‘&%’;ﬁ* ﬁ?eg %8?"?1% gy
(XFeea, YExrraoc) and (XRaffinate~ 0), called the operating line. 25 Wth
the equilibriumand operating lines plotted, the theoretical extraction
stages required can be stepped off from XFeed down to XRa~nate using the
standard McCabe- Thi el e net hod commonly associated with distillation. 30 The
results are shown in Figures 4 and 5 for the C~~,~2 and the C~3~~a olefinic
f eedst ocks respectively. Figures 4 and 5 indicate that 5 theoretical stages

o, Y ~ A s~ 1 o o



35 C~~2 olefinic feedstock and 0,8:1 for the C-3i~4 ol efinic feedstock.
11 8 Novenber 2002 EXAMPLE 2 Proof of concept run 2.1 Equipnent A 47nmm
gl ass pul sed packed extractor was used t@ denonstrate opeBNe¥sMkar 2002he
extraction colum 12. 1,5mof 118" glass Raschig (trademark) rings were
used as packing for the C~~~~2 olefinic feedstock. The packi ng was changed
to 1,5m of i eitheugsingadneimbdane sepdration preesdssyasia first nwdie ofithg opferatidrie
03114 ol efini i i i i e_packed
bed.  Cper at | Sh PP And SrobSe WG B hoHoRT o B fin sibidt Qi ol
packed gl assadsicgntl mede efithe eperationn Jhezantinkim (apesatiomiskdepardanhgn the
Qper at i on of chigositiohi dfahé fédd sfial2 AVRA 1HE TRERbF e s
i el R 108 PRI SoHafod Bt

A dershaw (tradenmark) col um no aqueous syste

had 45 %act uavS@&ag}ge.n herovgibeads it resnwrredorrventdiraia: either omaicsrkall the1/ 1~
ol efinic feedippek dokimasid passad wiraugh a 2aitdible memirahe fteasbparite Water

3, 2kg/ hr, V\hHe&eﬁh% feedstock feed rate was 5, 74kg/ hr. Thus, a solvent to
feed mass ra P approximately 0,5:1 was used. The col umm was operated at
anbi ent pressure (85kPa(a)) and tenperature (27C). 5,4kg/ hr raffinate was
produced, as 1 : f.fLn [ : i nate
stripper ms%jpﬁﬁﬁmﬁmtr@%ﬁswﬁgd@f‘&é’étﬁ f %{%@Ig,pllelp’% \{Ar/}age?f%rpeyr&gttééhét
anbi ent0 pr es 8GE@MPABYIBY IKIFAWEIS. The hydrocarbon feed entered at stage 20
fromthe top at a rate of 2,78kg/ hr and was preheated to 60C. The 30
stripper top. t rature was 76C. The stripper or colum bottomtenperature
was 191 C. A'Qﬁ{?&@“ﬂ'&ﬁ’o of 2:1 was used, with 0, 15kg/ hr sol vent being

wi t hdrawn for recFtGURE dnshdws3lagsirmplifibe riovd disiraeh belonhexembodintsitabha

i fied hyd it hd 35 1. d d f
bper at | on waPLicraceslae i e Bvahdatilc tomovipg etetes A5 SoRutrarhen
hydr octér bon fteegwopenhher feedaipek20), while operating the stripper at

t mospher i i LT _
educe the. bot ton 1 SURE: 2 SHEYR! &)eimplifed fbRTaGian of o pdReb Tof RrHBing
Novenber 2003MPwdiesfErmta Bydrecarbea commprnant o fegdsteckat at nospheric or

hi gher pressures FIGBREESABIVG DSikiphfied floRedialtant of ahetHee camibbEmeRnsf Ai ve
bott om product). The al(%erpa&‘lev.e tot. ad]dl ng waf er, i s @&gratl ngyunder vacuum
whi ch i npl i eBTSHETRATCAIRG fq e INKERUIQILTOL LEBAANGAMPUTERS SP5 AdYATRERHReRsI ng
t enper2at ur es camgppobehbogferedsipekpnent . The col umm bottom t enperature was 100C
for this node of j Of. er EES eated ta fh5C Wt

wat er bei ng added?g(?[]ger a{ﬂes}épﬁa%g/?élﬁ\i\nﬂ&f%ﬁa c?'é\g]i ﬁ)terltcéj’] fg&/f:?zatoelyéélg

1, 03kg/ hr . Thediogerhamieedateskpartheat ed to 10 60C. The stripper top
tenperature was 7B{GURE & lsuswsahhOedliliSidmWasnds &t aWdt {,ZCQ QRjewoddrosR! vent
bei ng wthdrgwn! for recycling, and the reflux being O, 18 gl?'ur. The bottom

product was éo‘g%par ated with the aqueous phase being recycled to the
col umes Make-up water was added to the phase separator to ensure a proper

ani Le the. porie/ 709 6 SORE° reRtBRte WUinaAr 0 Berrdl Bob3isd Ao R
Stripper 30: removiageimpiiiesdfremh teo hydeoaaxbomctorspongrieraccordingi tova firstower
bot t om t enpeppiyddfinedtbithditlerdi@di N ensure that a commercial plant can

operate at atnospheric or higher pressures at acceptable bottom
tenperatures. Too high bottomtenperatures can result in corrosion and

unwanzaeg t terfﬂftﬁéqiruﬁ@s_cw ol éwdxt@édtgiknisocdle@mt 1T %%hic%@ﬁb@l%ﬁé&rﬁﬁﬁsé’@?
operated a spheri c,pressur ie : rocar nd wat er
f ged ent er ed?q EQ S@%‘ﬁﬁnﬁg‘,@ﬁ?‘ﬁfﬁ%‘ {?Féjgp%?)%?%\%d?lﬁ? E‘X‘%\FBE‘H‘W gg@?t%&?%s
pr eheat ed t otl@0lotord thaeofiavkile & 0BGt fddtblified8deadk intatiee vakinin 423 kwanr ,
while the wa Wi rtfﬁwag : TinA i.0 +RL: 1
was used, w pﬂé {?ggg%ﬂﬁr%soﬁv%nt _ %3%@%%&“88, $§h||[e‘i§éé ﬁﬁoeﬁ]?{glel Lo%f totetﬁéof
was 2, 2kg/ hr extragtiaso cobimmpridd uebilevan giaet withdrawaldlinegidt leads &rgnedbe
phase 30, 21 keftbfmtheaddsi al |y being recycled to the colum and partially

bei ng purged to achieve a water balance. The acidic product rate was
0, 18kg/ hr. The colum bottomtenperature was 98C, while its top 35

}Vgrrpe_r alt urB eI Whe raffinate lids 18 1dboe h‘i_@@lafr%ﬁg%té sgiﬁgxeero@ldrﬁg ZQQIhlé'réihQﬂfgr alsd
terial Ba - ~ inic.feedst.ock, ractiqn col um ;
solvent to f@%ﬁgff&%ﬁ&@@égr% ﬁheo %inﬁevégp%%red.'&ﬁ?g\’%ﬁl\Uﬁlﬁdr\ﬁ&@al élﬂgr éﬁed at
anbi ent pressure (85kPa abs), and at both anbient (27C) (Mdde 1 ) and at 5

el evated tenperature (43C) (Mbde 2). The operation of the extract and
raffinate strippers was simlar to that for the C~~i ~2 run.



Mode 1: C-3/C-a feedstock rate 2,08kg/hr; solvent rate 2,04kg/hr; raffinate
rate 2,06kg/ hr; extract rate 2,06kg/hr Mdde 2: C-31Cl4 feedstock rate
1,89kg/ hr; solvent rate 1,97kg/hr; raffirfite rate 1,71 kg/@iNovesnber002r at e
2,16kg/ hr 15 2.4 Analytical Results 2.4.1 C~~ ~2 olefinic feedstock Acid,
phenol and water anal yses and density neasurenents were done on sel ected
streans duri repdshiromethiestopoofnte stnippeheojunut 22s an@hleads dack stof thensdiveste

| : i i | 0 4 .2 Cr3~ L >
At phenot IECAERESxtBcttR dofiurdn 120 & pfvfied Tiarbanbdil biliduct BARHHA
sel ected st r da@26daadafromihe bettemtaf themstriperteadumpndtess. watee feass line 28f r om
these anal yspsmdliftcShenBipg&tdiing 3 8efow e inl&ﬁ@%éaﬁ%%‘s@é 18.

@At er Aci dsAcetonitri |l ePhenol sStream Descri ption20
%rgKOHPgppnppnExt ract or' | Sol vent Feed81317, 1<0, 01- Li near O efin

EggdB(i?;'SaON Tﬁé%ftifgidﬂggél%%a‘f@%bﬁaﬁ??kya@gb;ﬂﬁ,cgﬁgqlg%@?ﬂw@élﬁéﬁersélébpper

e rocarhon FeedQ, e[ hea odyct 2, 4. 1o

Pr oduct 0, 020,@%&?828%? ftﬁﬁ a%/rsfrmp&r. l\éost'é)'.II d’?"ﬁﬂ?w&m"ﬁ%ggol,e@gé,fﬁi%t er

Feed99, 70, 02 he=tapeafdherstrijpptr k@|urin G0Bant deady baclcto thelsalvent feed line 16 to
haseO, 040, 0 Ctpp t,rac

gt ri pper Hydr éﬁ%%@%&%%@ rg?g @V@F@?C E@%ﬁ%@wﬁ@?%é{n&%@eads from the

Pr oducto18, 80 botiea efdhe strirpestcolumn gt Ihdesiestl, argates faerbline Shaanddadinto Hea

phase97, 45, 8ehdstipBeBcHlufhP3Mbelol lcFeRnPBOmt b¥the extract feed line 20.

@\t er Acetonitril eAci dsPhenol sStream Descri pti on20C kg/ nBMVass
Y%pprmygKOH gppnExtract or Mode 1Sol vent Feed836250, 01Li near O efin

526‘3817?, 233"653&1‘ af‘%ﬁ—e}iﬁg@,@@ﬁb 69?5@},{3@&&45%&& hapathbxicr Redstockbide

ol vent Fee e ef i n . .

Feed8170, 033?@%&1%?@&%’8%%,%&8% AU gl 2o ths dine, 1t EYRiIEAertBSt t om
Products - Li fgedspockskas @ coropasition lty Mass6f abdiot4a%eB0%00I2fiE AL o

Desi Dat i ferd t io t
CoS 1 0t i Sl G e AR

di aneter gl asa3rheaylieacids@andctér3qiaaromatics.o generate design data for the
extraction colum 12. The colum was fitted with 4m Sul zer BX ~o0

backed di st | PRBOIDEEN T RONERG CHERHSITD B aNENse &7 GELIIGR Y AH IS ABa

ext ' acio (3:)) waattet, mﬁéris(rjthleeto(ﬁdf) thet extpguetion. cdatin 42 Xhcaighntie livs e 6f i trhedd
ith 4m S nacki ng. _ :
over head congencanalbRoStRaler IS Sivert e WEieRt 8¥e ol Tflghs Wit dpE®

separ ati on t B¥HrosRERQN feedsteck eempxses GwrGo olefins,t akouti M6 hyrasscwhbon

rich) phase b fGedstbiix8rhpriRel NG, N2 deMal eard bbBRER5IR NFsBewhER e

(solvent ric hase bein rtly used as reflux for the“extract stripper
20 30 and pan t?“i‘c%ﬂ%'&sgqgglﬁéoée;}ﬂsactor 12. 3.1.2 Clo feedstock or cut

Extracsi on A 50mm di ameter gl ass pul sed packed extractor was used to
CrTe" e, GeSTA, AR Ol g By bR AUl i, DGRBS
C~3~~a feedscukat @shiom through the extraction column or extractor 12. Depending on
the solvent to feedstock mass ratio, one or more of the categories of
impurities, eg the carboxylic acids or the carboxylic acids, oxygenates and
30 aromatics will be targeted for removal from the feedstock by liquid-liquid
extraction. Thus, when the solvent to feedstock mass ratio is 0,5:1, carboxylic
acids will primarily be removed from the feedstock, while when the solvent to
feedstock mass ratio is about 6:1, oxygenates and aromatics will also be
extracted from the hydrocarbon feedstock.
35
The extraction column 12 typically comprises 4-10 stages, and typically
operates at a pressure of about 1,5 bar(a) and at a temperature between
40°C and 150°C.



The equi pnment was essentially set up in accordance with Figure 3. 30
Extraction A 168mmdi aneter stainless steel packed extractor was used to
generate design data for the extraction colum 12. The colBVevemkeri2002¢d
with 4, 7m Sul zer SW (trademark) packing. 35 Solvent Recovery Two 78nm

di aneter stainless steel packed distillation colums were used to generate
desi gn dat a ftowilltbes appreciated (38t) byrndeans fof tiae solVRR) te feed perss. rafiot bther8

nmb f
The.col urms. FRIERA S Sparidh e Uardoxfle bidSlor Hoiyblif " b ARIRIL,
Phase separ afaroextragtionpfraoe the, théOCFaIbanfe&daiQCBﬁ such has phenolghtor other
(hydr ocar bon ogygdhat@8aseniie! H&gn{fa%écbmeﬂ)é %on'éﬁt ft@?@e&’fmégf rafd, | it 'I?atnebe

stripper 22, and th heav nt. rich ase el ng used

refl ux 5 or bENRUEC: thted afticu ajp UaAasiFRg tcpytemwet el?ﬁqr!f‘g e r@ﬁ@rﬁ@t Gf‘d 12.
? Zthoerﬁt IE)r(lprcﬁnmb ttbobs fomchelfBfrom ahcla Eimrfﬂweﬁ ar&albéﬁékfgléﬁst@\kl\:ﬁf :céhfﬁe
eedst oc vent, ra g ile the

f eedst ock fe éﬁdogamﬁé r%%fﬂmqﬁﬁﬁydr%?%g?vtﬁﬁﬂ?%ckf eed ratio of
approxi mat el y 0 55 1 was used. The colum was operated at 150kPa(a) and

45C. 1, 75kg/ et SoltRfishicd AR, ARNEDS nfaRrsshd o gtk bt Rgikb! nate

strlpper 22 e ra nate stri era
hydr oc'& bon Feel@ining épﬁw &@lVgﬂfa@@SQGS ﬁr‘Qﬂg H‘@e"ftQ)EDBdO the ﬁ&ﬂ@&ifCOlUMBk@' h and

\tNg?rp 2; SPﬁ?teeff hb%ﬁ r cﬂuﬂgﬁﬁzg&’gggép% fiayt Wr@ﬁwu‘f(ﬁ%@ﬁe&%@cal-@ﬁ%e@t Lrpg‘
purified hyd%ﬁiéﬁ’%‘éﬁ\ gPBﬁ[ﬁS‘P” grepf tﬁﬁi'&r‘ﬁ%@ré’éiﬁg@f‘t é%ﬂ@¥ uSegt '&é'ﬂ's
strip~~er 30ca%e thd stippestoolymer2avaanoberaerdtealt afl50 Fasare il xckes dbf

fo 750, The dCToBte Wheh @?&%@%ﬁ@%@d@@&ﬁ RS Bt Bl R s

164C. 1A ref| naphthesesf andeat/ah pvessune dibtwelRe Qdibdvar(ayr addct,5rizréa)wis 8, 25

kg/h. 3.2.2 i o] rate
was vari ed bgﬁﬁg‘é&%ﬁf@'&aﬁ&@’ﬁ%ﬁ% A PRe T RoribaBIe tRE, "5, 6
kg/h. The coPBefatingsPasskEs off the SHRP%V( gpluginy ivstetermiped wiheznammurn. c

f eedst ock 35alfd\1'\/él§|@tb@ttbrﬁ3(1éhlmérét@rér hene® tve ihal BydrobBfboh’ pradiukt, wﬂmtht he

f eedst ock fee& r.at e v¥as 3§1Fk c@ Nggl vent %%eed atio 8

used. The col¥ rg;tper UBN\G¢ eARAY PI3Y) &n eﬂ‘sc
333kgXe raffseaﬂ&vevvas pr oduced as was 192kg/ h extract. Raffinate stripper
22 s The raffinate stripper was operated at 150kPa(a). The hydrocarbon feed
entered at stage 10 fromthe top at a rate of 3,6kg/h and was preheated to
66C. The str TpBeraffiggic: entess dher stripper sqadimmaler neak itsdppet @ndheanadbisi | er
(0, 8kg/ h) topFerersify b Fé?welé@éd %5&W°@i UAQ'efIJ)hPatﬁﬂQf AprOxPhateRl @“5 1813
enabl e a commeyci a pI a be. o er gé g_&@ heri ¢ or h| Breasures
at accept abl & yBia h“?@ﬁﬂ"é hg §iripeer nggtﬂo il lgl,e

sensi tasve bobhdhe punthes tof stafes dsaijtom tenperature was 127C. A reflux rate
of 0, 23kg/h was used. 2,97kg/h purified hydrocarbon product (after phase

separation) was withdrawn as bottom product. 15 Extract strip~~er 30 The
extract stri pfpersesasddpedeatof @parativh)rd¢mnis. adtes alpigdberlinen28.edihecwatered at

stage 10 frogylientiAs f‘éke\%ﬂﬁ é%&gefom}t@;%ﬂt 61“9%%& R{eeﬁa?ﬁ’ﬁéig |i51[é Cgh{*‘e

stripper top tenperature

kg/ h) to redWeteh iSePrRiaated ttenfheWt80°E, amd andefiux satiqofibeto @n us 2l
enabl eoa comwaallglusédamepéﬁduhg S Heh@Mbal oRbiayeRAhE sHiipgdrddimArEssur es

t t abl t t t h d.f t t
Senai t1 ve boft BIPPOARIET SPbrsaa BAlr BB R 0 aieR s oA AL WRte ot o
of 1, 76kg/ h isashess eglithdrawnaaiahge the olihet26, aard wansish, [ kayblject@d 8. phas€13114

ol ef i ni ¢ feegéq;z% oFX Y 3L A ! %ae% Wifh 8 YG0sh ot T8 B i | ©

t he feedstoc

was used. Thalongl afigwnline 48dedbe Iom Ilrleséﬁpdwayewwa@c cazrom@dbledatoﬂhaat e
vas prygducedphase Wasard®SkIBl Iy §¥bhafie 42, to ensure a proper water balance.

The water addition option can be used when the hydrocarbon feedstock
comprises C11-C14 olefins and/or naphthenes, in order to avoid having to



Raffinate stripper 22 The raffinate stripper was operated at 150kPa(a). The
hydr ocarbon feed entered at stage 10 fromthe top at a rate of 2,4kg/h and
was preheated to 3s 66C. The stripper tof tenperature wasSdrRyemier2003as
added to the reboiler (0,75kg/h) to reduce the bottomtenperature. The
addition of water will enable a comercial plant to be operated at

at nrospheri c opetatghbe sgtrippeurcaduran 22 capdexblacinont oot eppeatat theestripperch i s
desired for I r NS ks t . The
bot tom t enpef A Ao Lngbati, WRE R, SE"3UKE 0P o SIS Wt hs
purified hydeeeemnpmedals o everthgadsr condansing frmpeiatuneswaldditionallyauarges
bot t om pr odughuipmdnt Wik ré(?lEiFélﬁr 30 The extract stripper was operated at
150kPa(a). The F?ydrocar bon feed entered at stage 10 fromthe top at a rate
of 2,7Rg/h and was preheated to 50C. The stripper top tenperature was 87C.

VWater was adiiRg éxtrathgagseiadrdraithé xirathon tolurRtiYZ @ldritethecidvwe ihé QURERE Ur €.
The addition_of per ate

t | | - i al plant t t
at nospheri ¢ 8%‘*%"?’*’3%@#9%“@4%’553@-:Fﬁ%%%?ﬁé{%@”'BﬁtﬁWPtC%Hgé?PmﬂﬁPsg,1%9ch i's
desired for thegetic stageseandtis peeforaiiy operated at abold atrbospheTic gressu@ ur e

106C. A | : 4 Gl d
013 kg h. 1605 1 0k SipbefBufirh 405 Biataply Brtialud o AU ke, 1S
neasur'®@rent s ThaStEORES FOIWAN S e, &8 ivtthe Haselthe gtrinper celtnan 23, apaiater t he

g L gcgssgz : T;gﬁw&muw, igfwitthas€ withaliy VB feraRIittoHBBhy 286 ihd 3621 B Watef: 5.

3 CRC r, olefinic, feedstock nsity ter Acj dsStream
Descri pti onzéég'ﬁ@y‘ oM & %ﬁ& & ?i‘@tﬁ%rr B’Ql §nPr€§3§@%l"§P'§9 &¢ iabout
Feed7560, 16180AQDRAVhém thee Waldr, Adtfitidrs aptiGd ARaséd nthba thé hydrsoarysh peciedn

Seri pper ydr BT Rrobd 3B bR 6o a0 S5Re e lEFEins 3gont alsocte o g
Noventdér 200gubijesicd to phasedeplratian (rod dhowok sibnitardmtbatsemployed ifrresparat e

kg/ hTotal Ma i r r i :
Fecdo, 6520, 20t RBRSUARTES ! EAE HolB0leipRasy ooVl fonP e eirating o
Feed0, 6520, 28WRgerwildhen begscusiedip sbe stripraraolume G0J8| Rathiwithepas thexecé i n
FeedO, 6520, 2p&agfaurgés b 48kieVd BXpropet waltstbdlamsd, or Sol vent Feed7, 300 efin
FeedO, 6520, 20Raf f'i nat e0, 370, 03Extract 7, 58 21 8 Novenber 2002 TABLE 5
C~,r,2 olefinic feedstock Density @\ater Aci dsStream Descri pti on20C

kg/ nBMass YnBKDEhY FEecoveced fisoh tea top-of dBa St@pprGafmn 30 is recycled, along

Feed8010, 037 Gilﬁ@{, Ny e , . i

Stri pperHydrg%ar oﬁ{hgggd%%%%’ﬂi%%gggﬁﬁﬁgé@%fg}%@é??@m F%‘duct

- 7860, 050, O3Li ht PhaseExtract StripperHydrocarbon Feed82816, 78W

at er 980Ref | UR%@e'?ﬂiﬁg‘l@Wg%tﬁr‘ém,Pﬂéf&Hﬁée 1oREFaP88GRklall}t inERARS a pfecdbsNoy enber
2002 TABLE 6 C-3i~4 ol e.{,nl f eedst ock Density @t eré(Am dsStream

Descri pt i on2BRYNEHNRYLlISH TR JEIAcaRAUL Ynpenentadagdsiosk 620 ef i n
Feed8160, 083, 47Raf f i nat e8000, 460, 04Extract 83724, 24Raffi nat e

>705b; 040, 0of1| "IV Bacepn e S D R e Y B s (o° ok Ghisin i
Feed83724, 24figuee dgereindicatsBpihahesamsnieterenoe nungals, 3259, OLi ht Phase 5

It was surprisingly found that, in the processes 10 and 100 conpri sing

l'iquidliquid_extracting using the acetonitrile-based sglvent, effective
renoval of alhBProesssgEhisiRasticyady,spided iy Pracesting 8 Lo wfegAstorks i n and/ or
napht lgni ¢ f eedstock, can be achieved. Additionally, it was found that by

changi ng the,spl vent to_feedstock rati ifigc inmpurdties_or groups
of inpuritiel @‘fnprlﬁ)@e%ﬁbvﬁbe F?Igﬁpﬁgﬁ?%ﬁ%%oﬁpmﬁ‘ﬁ tr(T’ppT‘Fltjl 'i‘err@FFB\% can
t hus be t ai | strippet colunen 22ynisadsdm arcorelenisey 52 gunere ngasesusf sdlvent and
f eedst ock. [ t [ j r : = l.efi ns,
where the ofﬁ?‘?@gégo u'(b!;ll<5 ?’%'?a. é:é % He&gtr@@és%sf \g/{g%%,nﬁg tgg%ﬁ%@%gﬁg&nn?f S
acet oni tri | econdensedrbyabeat exghangerwith maten. efiliguid rragyshmithtirawa linet 24 i al .
Any olzgfi ns ré@dwdrg@ﬁ@@oﬁclﬂéhée?@t tﬁ%ﬁﬁ?é@@fbaréﬁ'&? d%UH\S%GlUW'FetLl?M' N8 o
recovery stages, .and,recyc extraction, stage. efin gsses in the
250 anoladisdrata s T3 ptihe Sroir Bong/batien 038t ottpper column 25 Thus,
in the phase separation drum 56, condensed light (hydrocarbon rich) phase is
separated out from a heavy (solvent rich) phase, with the light phase being




CLAIM5S 1. A process for purifying an inpure liquid hydrocarbon 5 feedstock,
whi ch process includes mxing, in a liquid-liquid extraction step,

Fi scher- Tropsch derived inpure |iquid hydtocarbon feedsto@kN%\tﬁ'ﬁ‘J‘?Qrsﬁoﬁa a

l'i quid hydrocarbon conponent or fraction containing at |east one inpurity
selected froma carboxylic acid, an oxygenate, a phenol, and an aronmatic
conpound, wi Tetumechtmtmn’strippeeed)iaa’ed%(ailommthe liree 58P gis trefl@xt Thetdruhe56

or fraction s, 288 O ks AU, AneahiPHhack iy HIPERHE bR R o
raffinate, pbpttﬂmeef el daamarifolo é@mﬂenﬂommfmﬂﬂorfom teryclieg recoversdne
sol vent; w t QSTV@M f&tﬁé%édﬁ%n@&ﬂtﬁrﬂﬁﬁ'?nHé%Qer %Sre?l'ﬂlxqwer@ﬂeads%’rh'théé

cont ai ni ng 1? %10 th ;9? finate strip E .. separating solvent
fromtRe raf fiPRE0LO; eéop ﬁhe,gf(gagt{qr] siHepe 6‘P|Hmf‘ S%@éﬁtrﬁ?%th@ﬁw @hﬁﬁ@
raffinate stis agorused agmeflaglinwhé Boluhaf Bonate wﬁrhéa@@bﬂbolvgﬁt WithBebvwar ng

ot toms pr oaline J2dhap s hibear sbiuitSa alsa BEES KA R Rendins onont or

fraction fromthe raffinate stripper colum; and in a phase separation

step, separa d
hydr ocar bon Boé?& nhg%wéﬁ g frBfeﬁ’?h{fé Bg&%Pal%ofgéc@s accor gdﬁrgg%lrs O?n
wherei® t he T%QV'@QI'mﬁUflﬂeﬁfom)%QV@W&'Q@H@@@@R”G@ @rrfGGﬂ%tDCh,l accandingrto
napht heni ¢ hydbarRePibbdiReaboORk ifMEHtRNNI Ng at | east 20% (by nass) ol efins

and/ or naphthenes. 30 3. A process according to Caim2, wherein the
hydr ocar bon feedstock conprises, on a nmass basis, 40% 60% ol efins, 10% 30%

par gf fi Ins 5% HDQ/(arex&geasmpeaent@ \Wﬁzclh é@ph@@bmeaﬁg/gﬁgllamfbsﬂid‘se éh&(w:@%td
carboxylic a 'S | 0 rocess accordin
to d a?/m 2 or?|i es a}r% %g 08@ wh%ﬁq#g?g@ﬁ%ﬁwmg afi%l d inpuriti esg

the mel$s ratio of sol vent to hydrocar bon feedstock is between 0,3:1 and
2: 1. 24 8 Pﬁggeg%sg%t} 67 80{ di g2, or
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was 123, and for the C43/14 feedstock 151.

Using these results, the two quantities X= (Weight of solute)/(Weight of solute-
free feed solution) and Y= (Weight of solute)/(Weight of solute-free extracting
solvent) were calculated. The one relationship between X and Y is the
distribution coefficient m, defined as Y = mX. This is the equation of the
equilibrium line in a plot of Y against X. As the distribution coefficient is not
constant over the extractor the equilibrium line is curved and passes through
the point (0,0).

The other relationship between X and Y for systems where the feed and
solvent are essentially insoluble, is F'/S’ = (Yextract)/(Xreed — XRaffinate) Where F’
is the feed rate on a solute free basis and S’ is the solvent rate on a solute
free basis. This is the equation of a straight line of slope F'/S’ passing
through the points (Xreed, Yextract) and (XRratfnates 0), called the operating line.

With the equilibrium and operating lines plotted, the theoretical extraction
stages required can be stepped off from Xreeq doWn to Xgatinate USING the
standard McCabe-Thiele method commonly associated with distillation.

The results are shown in Figures 4 and 5 for the C11/12 and the C43/14 olefinic
feedstocks respectively.

Figures 4 and 5 indicate that 5 theoretical stages will be required to reach the
acid specification of 0,1mgKOH/g at a solvent to feed ratio of 0,5:1 for the
C11/12 olefinic feedstock and 0,8:1 for the C43/14 olefinic feedstock.
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Operation of the raffinate stripper 22 was demonstrated on a 50mm glass
Oldershaw (trademark) column modified for aqueous systems. The column
had 45 actual trays.

2.2  Operating Conditions and Material Balances -

C1112 olefinic feedstock
Extraction column 12:
The solvent feed rate was 3,2kg/hr, while the feedstock feed rate was
5,74kg/hr. Thus, a solvent to feed mass ratio of approximately 0,5:1 was
used. The column was operated at ambient pressure (85kPa(a)) and
temperature (27°C). 5,4kg/hr raffinate was produced, as was 3,54kg/hr
extract.

Raffinate Stripper 22:

The raffinate stripper was operated in two modes. In a first mode, it was
operated at ambient pressure, ie 87kPa(a). The hydrocarbon feed entered at
stage 20 from the top at a rate of 2,78kg/hr and was preheated to 60°C. The
stripper top temperature was 76°C. The stripper or column bottom
temperature was 191°C. A reflux ratio of 2:1 was used, with 0,15kg/hr solvent
being withdrawn for recycling and 0,3kg/hr thereof being refluxed. 2,63kg/hr
purified hydrocarbon product was withdrawn.

In a second mode of operation water was added to the column at a point 5
stages below the hydrocarbon feed point (stage 20), while operating the
stripper at atmospheric pressure, ie 87kPa(a). The water was added to the
column to reduce the bottom temperature. The addition of water will enable

h& ()-3! H SHEQMAMINGo( ) - S! HS#109%Mhhh& () -s!s10%h& ()- 10 h 10 h 10 hF7 10%
=>

h& ()- ; Q<=>7"
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water feed was preheated to 65°C, with water being added at a rate of
0,3kg/hr with a raffinate feed rate of 1,03kg/hr. The raffinate was preheated to
10 60°C. The stripper top temperature was 73°C. A reflux ratio of 3:1 was used,
with 0,06kg/hr solvent being withdrawn for recycling, and the reflux being
0,18kg/hr. The bottom product was phase separated with the aqueous phase
being recycled to the column. Make-up water was added to the phase
separator to ensure a proper water balance.
15
The aqueous phase was generated at a rate of 0,345kg/hr, while the purified
product was produced at a rate of 0,925kg/hr.

Extract Stripper 30:

20 Water was added to the extract stripper to achieve a lower bottom
temperature. This will again ensure that a commercial plant can operate at
atmospheric or higher pressures at acceptable bottom temperatures. Too
high bottom temperatures can result in corrosion and unwanted temperature
catalyzed hydrolysis reactions.

25
The column was operated at atmospheric pressure, ie 87kPa(a). The
hydrocarbon and water feed entered the column 0,5m from the top. The
hydrocarbon feedstock was preheated to 60°C and the water to 80°C. The
feedstock rate was 1,43kg/hr, while the water addition rate was 0,26kg/hr. A

30 reflux ratio of 1,67:1 was used, with 1,3kg/hr solvent being recycled, while the
reflux thereof was 2,2kg/hr. The bottom product was phase separated, with
the aqueous phase (0,21kg/hr) partially being recycled to the column and
partially being purged to achieve a water balance. The acidic product rate
was 0,18kg/hr. The column bottom temperature was 98°C, while its top

35 temperature was 72°C.
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2.3 Operating Conditions and Material Balances - C13/14 olefinic feedstock

Extraction column 12:

A solvent to feedstock mass ratio of 1:1 was used. The column was operated

at ambient pressure (85kPa abs), and at both ambient (27°C) (Mode 1) and at
5 elevated temperature (43°C) (Mode 2).

The operation of the extract and raffinate strippers was similar to that for the
C11/12 run.

10 Mode 1: C13/C14 feedstock rate 2,08kg/hr; solvent rate 2,04kg/hr; raffinate
rate 2,06kg/hr; extract rate 2,06kg/hr

Mode 2: C13/C14 feedstock rate 1,89kg/hr; solvent rate 1,97kg/hr; raffinate
rate 1,71kg/hr; extract rate 2,16kg/hr

15 2.4  Analytical Results
2.41 Cqy20lefinic feedstock
Acid, phenol and water analyses and density measurements were done on
selected streams during the tests to monitor the process. The results from
these analyses are summarized in Table 1.

20
2.4.2 C43p14 olefinic feedstock
Acid, phenol and water analyses and density measurements were done on
selected streams during the tests to monitor the process. The results from
these analyses are summarized in Table 2.

25



Qo

Ca
G

@ HOL09%& () -

@ HO10%&' () 8 Navehibbp 26802 ) -

@ K~"*EOoo000000XY: . H&F HO10@ HO10%&' () -

@ HOL09%& () -
@ HO10%&' ()- /K~"*EO@F

\

@ HO10%&' ()- ooooooonT. H@* HO10/ K~"* EO@F

@ HOL09%& () -

HO109%& () -
HO109%& () -

HO10%&' () -
HO10%&' () -
0000000ST: . H&F HO10@ HO109%&' (1%-

@
G

C
Ca

98's ¥'16 aseyd AreaH - 1onpoid wonog

oL> 7962 ¥'Z aseyd 1ybI1 - 1onpoid wopog

200 8'8l 10NPOId PESYISAD

al'g v'L6 pea4 Jo)epn

812l Z'al pas4 uoqJesoipAH

Jodding jJoenxy

€00 ¥'86 oseyd AnesH - 1onpoid woyog

0¢ 0L> 100 #0°0 aseyd b7 - 1onpoid wonog

100 1’61 19Npold pesylan)

200 L'66 paa4 Jajep

100 80°0 pee-4 UOQIEd0IPAH

Z 9po oddLyg ajeunyey

0z 0L> 200 z0°0 1onpoid woyog

100> & 10Npoid pesyssnp

100 80°0 pea4 U0QJeS0IpAH

| epo 1oddiiyg ajeulyey

80°CL v'GL L28 oenxy

14 100 600 L64 Sjeuljey

vl'L €00 €08 paa4 uysjQ tesury

100> L'LL €18 P39 JUBA|OS

Jojoenxs

wdd wdd | B/HOMBW | 9, ssen cW/B% 0402 uonduosaq weans
sjousyd 9[L}luc}edy spioy 1sjepn © Ajsus(Q

I 319Vl




@

@

@ HOL10%& () -

@ HO10%&' ()- /K~"*E0@ HO10%&' () -

@ HOL10%& () -

@ HO10%&' ()- oooo0 ppp|bC HAF HO109%& @

@ HOL09& ()- /K&"*EO@ HO109%& ( B-No@entisrCRoR2 () -

@ HO109%&' ()- -plp7p8p9p: pl p"?. HF HO10%AF HO109%&' () -

HO10%&' ()- o0o0000000| bH. H@& HO10%&' () -
@ HO109&' () -

HO109& ()- /K~"*EO@ HOL109%& () -

HO109%& () -
pPPPP, p- p} AD. HGF HO10%&' @ HOL10%& () -

HO109%& () -

oL> aseyd yb17 - yonpoid wonog

Jodduyg joeyxsy

25'e Z've 14%°] oenxy

200 900 608 sleuyjey

9'c €00 Ll8 pS84 US| Jeaur

10°0 v've og8 pssd usAjoS

Z 9PON J0})oBNIXT

GG6 €G'¢e 8've g8 pelxg

74 600 900 608 Sleuljey

9'¢ €00 Ll8 P984 uys|Q Jesur

100 G¢ g9¢8 paad jusnjog

L Spow lojoexs

wdd B/HOMPW wdd % SSEeN cW/B% 0,02 uonduoseg weansg

sjousyd SpPY 9]JIU0}edY 19]EAA ®© Aysus(

¢cdligavl




[ K~"*EO@ HO10%&' ()- @ HO1l0%&' ()- @ HO1l09%&' ()- @ HO1lO0%&' ()-
| pJpOpTpXp[ p\ pi 9. HGF HO10/ K~"*EO0O@ HO10%&' ()- @ HO109%& ()- @ HOLlO0%&' ()-
@ HO109%&' ()- @ HO10%& ()- \pvpwpxpypzpl®| p}c3H K~"*E0@g Noyewikey 20025+
HO109%&' ()- @ HO10%&' ()- @ HO109%&' ()- @ HO1l0%&' ()- @ HO10%& ()-
| pppppppoU3H K~"*E0@ HO10%& ()- @ HO10%& ()- @ HO10%& ()- @

EXAMPLE 3

Design Data Run

3.1 Equipment
3.1.1 Cgq-C1q feedstock or cut

5 The equipment was essentially set up in accordance with Figure 2.

Extraction

A 40mm diameter glass packed extractor was used to generate design data

for the extraction column 12. The column was fitted with 4m Sulzer BX
10 (trademark) packing.

Solvent Recovery
Two 78mm diameter stainless steel packed distillation columns were used to

generate design data for the extract (30) and raffinate (22) strippers. Both
15 columns were fitted with 4m Sulzer DX (trademark) packing. The columns

thus had the combined overhead condenser 52 and reflux drum 56, as shown

in Figure 2. Phase separation took place in the reflux drum 56 with the light

(hydrocarbon rich) phase being refluxed to the raffinate stripper 22 and the

heavy (solvent rich) phase being partly used as reflux for the extract stripper
20 30 and partly recycled to the extractor 12.

3.1.2 Cjo feedstock or cut

Extraction
A 50mm diameter glass pulsed packed extractor was used to generate design
25 data for the extraction column 12. The column was fitted with 8mm glass

raschig rings to a total height of 1,5m.

3.1.3 Cii12.and Cqang feedstocks or cuts
The equipment was essentially set up in accordance with Figure 3.

30
Extraction
A 168mm-diameter stainless steel packed extractor was used to generate
design data for the extraction column 12. The column was fitted with 4,7m
Sulzer SMV (trademark) packing.

35

Solvent Recovery
Two 78mm diameter stainless steel packed distillation columns were used to
generate design data for the extract (30) and raffinate (22) strippers. Both
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HO10%& () - @oltihHa%kefe fitted with 3m Sulzer DX (trademark) packing. The columns
thus had a combined overhead condenser 52 and reflux drum 56. Phase
separation took place in the reflux drum 56 with the light (hydrocarbon rich)
phase being recycled to the feed of the raffinate stripper 22, and the heavy

5 (solvent rich) phase partly being used as reflux for both strippers 22, 30 and
partly recycled to the extractor 12.

3.2  Operating Conditions and Material Balances
3.2.1 Cg-Cqp olefinic feedstock

10 Extraction Column 12
The solvent rate was 1,2kg/h; while the feedstock feed rate was 2,2kg/h.
Thus, a solvent to feed ratio of approximately 0,55:1 was used. The column
was operated at 150kPa(a) and 45°C. 1,75kg/h raffinate was produced, as
was 1,65kg/h extract.

15
Raffinate stripper 22
The raffinate stripper was operated at 150kPa(a). The hydrocarbon feed
entered at stage 20 from the top at a rate of 1,75kg/h and was preheated to
55°C. The stripper top temperature was 80°C. The bottom temperature was
20 128°C. A reflux rate of 0,7kg/h was used. 1,95kg/h purified hydrocarbon
product was withdrawn as bottom product.

Extract stripper 30

The extract stripper was operated at 150kPa(a). The feed entered at stage 20
25 from the top at a rate of 1,65kg/h and was preheated to 75°C. The stripper

top temperature was 86°C. The bottom temperature was 164°C. A reflux rate

of 1,6kg/h was used. The acidic product rate was 0,25 kg/h.

3.2.2 Cyg olefinic feedstock

30 Extraction Column 12
The solvent rate was varied between 2,2 and 7,3 kg/h while the feed was kept
constant at 0,6 kg/h. The column was operated at 85kPa(a) and 25°C.

3.2.3 Cj112olefinic feedstock
35 Extraction Column 12

The solvent rate was 175kg/h; while the feedstock feed rate was 350kg/h.
Thus, a solvent to feed ratio of 0,5:1 was used. The column was operated at
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150kPa(a) and 45°C. 333kg/h raffinate was produced, as was 192kg/h
extract.

Raffinate stripper 22
5 The raffinate stripper was operated at 150kPa(a). The hydrocarbon feed
entered at stage 10 from the top at a rate of 3,6kg/h and was preheated to
66°C. The stripper top temperature was 87°C. Water was added to the
reboiler (0,8kg/h) to reduce the bottom temperature. The addition of water will
enable a commercial plant to be operated at atmospheric or higher pressures
10 at acceptable bottom temperatures, which is desired for temperature sensitive
bottom products. The bottom temperature was 127°C. A reflux rate of
0,23kg/h was used. 2,97kg/h purified hydrocarbon product (after phase
separation) was withdrawn as bottom product.

15 Extract stripper 30
The extract stripper was operated at 150kPa(a). The hydrocarbon feed
entered at stage 10 from the top at a rate of 1,8kg/h and was preheated to
50°C. The stripper top temperature was 86°C. Water was added to the
reboiler (0,1kg/h) to reduce the bottom temperature. The addition of water will

20 enable a commercial plant to be operated at atmospheric or higher pressures
at acceptable bottom temperatures, which is desired for temperature sensitive
bottom products. The bottom temperature was 105°C. A reflux rate of
1,76kg/h was used. The acidic product rate was 0,3 kg/h.

25 3.2.4 C13n4 olefinic feedstock
Extraction Column 12
The solvent rate was 215kg/h; while the feedstock feed rate was 215kg/h.
Thus, a solvent to feed ratio of 1:1 was used. The column was operated at
150kPa(a) and 45°C. 200kg/h raffinate was produced, as was 230kg/h
30 extract.

Raffinate stripper 22
The raffinate stripper was operated at 150kPa(a). The hydrocarbon feed

entered at stage 10 from the top at a rate of 2,4kg/h and was preheated to
35 66°C. The stripper top temperature was 88°C. Water was added to the
reboiler (0,75kg/h) to reduce the bottom temperature. The addition of water
will enable a commercial plant to be operated at atmospheric or higher
pressures at acceptable bottom temperatures, which is desired for
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HO10%&' ()- /K~"*EO@ HO10%& ()- ggqqqqqx”"?. HGx HO10@ HO10%&' ()- @

temperature sensitive bottom products. The bottom temperature was 117°C.
A reflux rate of 1kg/h was used. 2,2kg/h purified hydrocarbon product (after
phase separation) was withdrawn as bottom product.

5 Extract stripper 30
The extract stripper was operated at 150kPa(a). The hydrocarbon feed
entered at stage 10 from the top at a rate of 2,7kg/h and was preheated to
50°C. The stripper top temperature was 87°C. Water was added to the
reboiler (1kg/h) to reduce the bottom temperature. The addition of water will

10 enable a commercial plant to operate at atmospheric or higher pressures at
acceptable bottom temperatures, which is desired for temperature sensitive
bottom products. The bottom temperature was 106°C. A reflux rate of
1,45kg/h was used. The acidic product rate was 0,13 kg/h.

15 3. Analytical Results

Acid and other analyses, and density measurements, were done on selected
streams during the tests to monitor the processes. The results of these
analyses are summarized in Tables 3, 4, 5, and 6.

20 TABLE 3
Cg-C1p olefinic feedstock
Density @ Water Acids
Stream Description 20°C kg/m® Mass % mgKOH/g
Extractor
Solvent Feed 791 9,90
Olefin Feed 756 0,16 18,00
Raffinate 750 1,40
Extract 800
Raffinate Stripper
Hydrocarbon Feed 750 0,16
Reflux 736 0,17
Bottom Product 738 0,02 0,06
Extract Stripper
Hydrocarbon Feed 800
Reflux 791 9,90
Bottom Product 834 0,09 46,5

25
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It was surprisingly found that, in the processes 10 and 100 comprising liquid-
liquid extracting using the acetonitrile-based solvent, effective removal of
acids, oxygenates, phenols, and aromatics from an olefin and/or naphthenic
feedstock, can be achieved. Additionally, it was found that by changing the
solvent to feedstock mass ratio, specific impurities or groups of impurities can
be removed from the feedstock material. This removal can thus be tailored to
the downstream processing requirements of the feedstock. Another unique
feature is that, in the range of Cg-C44 olefins, where the olefins solubility in the
solvent is appreciable, acetonitrile forms an azeotrope with the olefinic and

paraffinic material.

Any olefins co-extracted are thus recovered in the

subsequent solvent recovery stages, and recycled to the extraction stage.
Olefin losses in the C42-C44 range are negligible.



1094 #L& ()-Wk< 10%#L& ()-Wk< 109%#L& ()-VWk< 10%#L& ()- V\#3A D #dDyX76+
10 #3k< 109%#L& ()-WBA D k< 10%#L& ()-Wk< 10%#L& ( #& <

109A#L& ()-Wk< 100 #L& ()- WSYR 8<hHyX783 10 #3k< 109 #8 Moypmbri2002
109%#L& ()-WHBA D k< 10%#L& ()- WK< 109%#L& ()- WK<

1094 #L&' () - WEABCI MN_CyX76+ 10 #k< 10%#L& ()- WK< 10%#L& ()- WK<

109%#L& ()-WBA D (k< 10%#L& ()-Wk< 109%#L& ()- WNOPW ab' DyX76+ 10 #k<
109 #L&' ()- WK< 10%#L& () - WK< 10%#@3&@ 10%#L& ()- WA D k<

109 #L& ()-Wbct x} |\ 8yX76+ 10 #3A D k< #L& () - WK< 10%#L& ()- VK<
10%.#L&' ()-VWk< 109 #L& ()-W3A D | LO7k< 10%#L& ()-Vk< 109 #L& ()- WA

D Lk< 10%#L& (): VK< A process for purifying an impure liquid hydrocarbon
5 feedstock, which process includes
mixing, in a liquid-liquid extraction step, a Fischer-Tropsch derived
impure liquid hydrocarbon feedstock comprising a liquid hydrocarbon
component or fraction containing at least one impurity selected from a
carboxylic acid, an oxygenate, a phenol, and an aromatic compound, with an
10 acetonitrile-based solvent, thereby to extract the impurity, or at least one of
the impurities, from the hydrocarbon component or fraction into the solvent;
withdrawing from the extraction step, as a raffinate, purified
hydrocarbon component or fraction together with some solvent;
withdrawing from the extraction step, as an extract, impurity containing
15 solvent;
in a raffinate stripping step, separating solvent from the raffinate in a
raffinate stripper column;
adding water to the raffinate stripper column below the raffinate entry
point;
20 withdrawing solvent from the top of the raffinate stripper column;
withdrawing a bottoms product comprising water and purified
hydrocarbon component or fraction from the raffinate stripper column; and
in a phase separation step, separating the bottoms product into an
aqueous phase and purified hydrocarbon component or raffinate.
25
2. A process according to Claim 1, wherein the impure liquid
hydrocarbon feedstock is an olefinic and/or naphthenic hydrocarbon feedstock
containing at least 20% (by mass) olefins and/or naphthenes.

30 3. A process according to Claim 2, wherein the hydrocarbon
feedstock comprises, on a mass basis, 40%-60% olefins, 10%-30% paraffins,
5%-30% oxygenates, 0,5%-1% phenols and/or cresols, 1%-6% carboxylic
acids, and 5%-30% aromatic compounds.

35 4, A process according to Claim 2 or Claim 3, wherein, for
removal of carboxylic acid impurities, the mass ratio of solvent to hydrocarbon
feedstock is between 0,3:1 and 2:1.



109 #L& ()-Wk< 109 #L& ()-VWk< 10%#L& ()-WIDO7k< 1094 #L&k<
109%#L& ()-Wk< 10%#L& ()-Wk< 1094 #L& %‘2 W3A D k< gﬁ L& ()5 \ks
10% #L& ()-WIHO7k< 109 #L&k< 10%#L& (:Vk< 109%#L& () 2
10%#L& ()-Wk< 10%#L& ()-W3A D k< 109#L& ()-W <07k< 10#3A D k<
109 #L&' ()- WK< 109%#L& ()-Wk< 10%#L& ()-Vk< 10%#L& ()-W3A D [?07k<
10#k< 10% #L& ()5WESA D kA prdaesslagedndingkto Claitd 2La C)aivk3, wherein, for

Lo 1 - oMbl mﬁs?n%{%%m%@@@%%mﬁ&w jesnte-

9$10%%& () - Pass ratio of solvent to hydrocarbon feedstock is between 1:1 and 8:1.

5 6. A process according to any one of Claims 2 to 5
inclusive, wherein the solvent comprises a mixture or solution of acetonitrile
and water, with the water concentration in the acetonitrile-based solvent, on a
mass basis, for a Cg-Cyg olefinic and/or naphthenic feedstock, being between
10% and 20%; for a C44;12 olefinic and/or naphthenic feedstock being between

10 15% and 35%; and for a Ci314 olefinic and/or naphthenic feedstock being
between 20% and 35%.

7. A process according to any one of Claims 2 to 6
inclusive, wherein the liquid-liquid extraction step is effected in a liquid-liquid
15 extraction column, with the hydrocarbon feedstock entering the column near
its bottom, the solvent entering the column near its top, the raffinate being
withdrawn at the top of the column, and the extract being withdrawn at the
bottom of the column, the column operating at about ambient pressure or at a
higher pressure up to a maximum of 10 bar(a), and at about ambient
20 temperature or at a higher temperature between 30°C and 150°C.

8. A process according to any one of Claims 1 to 7
inclusive, wherein the solvent that is withdrawn from the top of the raffinate
stripper column is recycled to the extraction step, and wherein the raffinate is

25 preheated prior to entering the raffinate stripper column.

9. A process according to any one of Claims 1 to 8
inclusive, which includes returning the aqueous phase from the phase
separation step to the raffinate stripper column.

30

10. A process according to any one of Claims 1 to 9
inclusive, wherein the extract comprises solvent, the extracted impurity, and
some co-extracted hydrocarbons, with the process including, in an extract
stripping step, separating the solvent from an impurity/hydrocarbon mixture in

35 an extract stripper column, with solvent being withdrawn from the top of the
extract stripper column and being recycled to the extraction step, and the
impurity/hydrocarbon mixture being withdrawn from the bottom thereof, and
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impurity/hydrocarbon mixture; and recycling part of the aqueous phase to the

column, while purging the remainder thereof to achieve a water balance.

10
12. A process according to Claim 10 or Claim 11, which
includes recycling the overheads or recovered solvent from the stripper
columns to the extraction step.
15 13. A novel process for removing impurities from a

hydrocarbon component or fraction, substantially as described and illustrated
herein.



