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The i nvent| r tes to a process to continuously prepar oi |

W th an arml(ﬁisgontent of more than 50 wt % (accordi ng tgci’s‘iM%ﬁ%m)

and a polycyclic aromatics (PCA) |less than 3 wt % (according to 1P346). 5

Process oils having the above properties are used in the preparation of

rubber tires. For environnmemacedd T eRePArEEAS PRBCEE PRGOS 1 nCcreasi ngly
‘inmportant to reduce the. content of polycyclic aromatics in rubber tire

products and therefore also in the process oils which are 10 used for their

preparation. EP-A- gﬁngignw?@ﬁt?{{brFeJ?ef‘aPéQC@éZa ggrdgeeé)sar& %&{Pfrﬁféus]?)iél as

descri bed above. The process oil Is prepare contacting a mxtu of a
base oil and anPaepameiz pPrefesexericyinh tan fardnatalc asontenpobfirmsod vent .

The base oil 15_js_ei o] ' . fini or_sol vent. refining.
The aromatic ri%%ﬁg%x%ég‘g %i Eé‘g%?g?ﬁg% %dés%fbgeé\?@)t rHe i%nP%JrY%YCPlC
distillate fractromatTbsS(BCAY i léasethéinaBtwoh |scodtdimgdtd nIB34&cUUM

distillati f th i due, of t heric distillatj f de oil.
A 20 di Sadvantage oPFPFS® prbbesiaTinTneRe (IROE HATHG bise 2k [used in

relatively expefihéVgrepheat i 6Ni 61 AGbLEE DLF®E OUBor SO YERbniRén Y Tr 9r&f 1 ni ng
process steps to prepare the base oil. Another process for preparing such

a process oil iReabEhLRRHFOPF okt EPeAOWE T OBRCT o SNHLv| BROTF RN tEeseri bes a

process in whichefhitsttRe p@éﬁ@éﬁenbtrasiy@?cppé |4 £6d 0 cd hen | PRELCALE PP O |
range is extracted with a solvent, typically furfural or NWMP. The extract
m xt ure obt ai neBrogyctsbaequehergfexeratsedin the theocas® eblyevbich areo

second tracti t i L.C ss oil is obtained as the
faffinate produg$?§OfgrA£¥§Q54§r&€§f8§?§§257 PCT/ EPO1/ 04174 The process of
EP- A-417980 i s eitheP-BaphDed3 odescnibesna extoaess oo cptepase 08 pnoaess
so-cal |l ed bIockggiogt a8 g£§££8naggvghifﬂeth§0 éggessloil s greg&rﬁd in
one and the sane eXfraction-col Gmm, In 4 brocked olt ob%r%f? AT8%t RE feed
for the second ezhtacting asmiktatepoéparedsandil santdedn Fhemexicaet thn

colum is subsequentl repared.to .performthe extraction of the stored
extract nixturegﬁBraSgtg?ﬁgtﬁgrﬁPBEésgso b Eﬁfﬁrsﬁﬂ KRt ar ghe base 3iF

di sadvarst ageousis dhehkirsbtanfebebguR@drbreihi ng@Soansextreatexkbragihgn 10
colum. The secgond option. is disadvantageous becausg it requires
significantly dfPfepeRPabber 2tFRge¥bRAFET dRsCPERLRCENBEeSAs88 For nor nal

operation. NormaktppetabhoBf hehngtil@aext kaget 06nof THRXYadksthkbate
(fractions of t?%action is obtained in a vacuum distillation of the
residue of an atmospheric distillation of a crude o0il. A
20 disadvantage of this process is that the starting base
0il is relatively expensive, when reviewing the numerous
solvent or hydrorefining process steps to prepare the
base oil.
Another process for preparing such a process oil is
25 known from EP-A-417980. This publication describes a
process in which first a petroleum fraction beiling in
the lubricating ocil range is extracted with a solvent,
typically furfural or NMP. The extract mixture obtained
is subsequently extracted with the same solvent in a
30 second extraction step in which the process oil is

obtained as the raffinate product.



vacuum di stillation) to make petroleumfractions poor in 15 aronati§§ PR 2004
which are suitable for subsequent processing to make base oils. It mndﬁg

be desirabMO9473%e an existing solvent extraction unit toPQI/EPavE1ishe
process oil. with the process according to this publication however
swi t chi ng bet ween thﬁ t wo operating nodes will be time 20 consum ng and

| abori ous. Further ndPE BRPEBRENGIbEFRBEH 17986 tiwo eptbductiaar ivddesti Sin

likely to produeg : ol h upsui:t.ahl e faor .subsequent processing
y p oPeQEYaLS i oh éblﬁﬁﬁs gsuistahl & J cg%iagsg PG&&#%?“t

to produce either base oils or the process o0ils,
EP- A- 4] . 7980, tRBRErREEPNwWLRhIhithetbpevpirbicestsi oid ak pRepardd RMOGHE Sndt

is therefore I|i y t Lnternediate_ materials wll have to be
di sposed of in gﬁ%efgﬁgeggggggg%ghiga UFRei 48y ¢ SLPEKRE, oMbr oReARSIOMS t he

feedstodk to atbeat dkpdi focr abkesecAndakkeraatiive LQUEE rk@ FQ%&Q%@H dire
of process 30 g%%;eauiﬁgble £or he application in rubber tires 1involves
the extraction of “a-pet roFelfirfRrSELPBNCREFPNGS SHbEREURPDEAYC RECPEISid to
range which is perfaemedhsi tRtrhutibhabrupder steediyuat kY% R RCessi ng
conditions as described in Tire Teghnolog Iﬁternat?%ﬁgﬁgﬁ98%¥t$ﬁ% %?

di sadvant age of ®PhRiNpFBEeRECFBEEORS -t Batht Behemedi are BicadvARRaZR s VO

01/ 77257 PCT/ EPEALO041¢4+sS ry rati Is rs.f those _normal |y used
bache b%gaﬁgﬁuggwggﬁqéggﬁ gnnég?%ﬁle§§58f¢ﬂ?”brocess

for the production of base oils.
woul d Be used | Fohnmexi Thengesendenptiert iacticadpancegeopsobkean sy |l

occur with rega [ hg.throughput of heat exchangers
resulting in cfgag?ﬁ%gaﬁéé%?ﬁS?B%E%&oﬁénggﬁﬁ&nSPeB%FAP§8&8T?3t&ﬁaS

US- A- 5853569 deBkanpbkhpsecessdsfop nprepar eparptd6asSNerhalhbpk ra@l dpe used

as rubber ext 0j rom napht heni c_crude oi.ls. A di sadvantage 10 of
t he processes ggggégctgée%x?ﬁa?ﬁggg ngVP§¥t86ﬁ§1ﬂ%atﬁhéfr?ﬁél@6ﬁt@ﬁtUﬁe

aromatics in theapuomedssoillasibew tdhinhRet Pereenbant f?facié%}ﬂgyga'oio‘i i
aromat i, conpounds_is, relatively high. A further disadvantage i thati}he
5 EhchytPotteafen

process “conpri sa5 B3t hCRyARbER e gustapieafarssnbenguent prpaiengisioeps:

The present prassks Base 8119l oyvidiegla b@r869§§a5@8r€5”u§9d5biQﬂggti g
hydr ot r eat mnent st ps are not necessary. Applicants have now toun AL
with the foll omﬁ °RFot¥EEaEheonpB et dE 8aBVERRAgetheanrbeessepddneWith

Process 20 to pH&pParecasProeesSsaPhy Wot by Le.content. of nore than
50 mﬁ@b(accordiqg ?%'ASTM D 2007) a%d a po??c@%??@Egg%%ﬁabggév§5CA) | ess

than 3 wt % (accOtHF LIRS Peouesnpiyhe (yoceoneasting mofesdwiil it bee tafea

PetLolewnlfract&&m@uﬁghgiQﬂdiﬂa$891599fi?BEEHErREker§Q9€cﬁ99ga8e%&%E%FiC
' the two production modes is likely to produce products
that are unsuitable for subsequent processing to produce
either base oils or the process oils, as described in
EP-A-417980, that fall within the specifications of these
25 products. It is therefore likely that these intermediate
materials will have to be disposed of in other, less
economical refinery streams, for example as the feedstock
to a'catalytic cracker.
An alternative route to the manufacture of process
30 oils suitable for the application in rubber tires
involves the extraction of a petroleum fraction boiling
in the lubricating oil range which is extracted with
furfural under “medium” severity processing conditions as

described in Tire Technology International 1998. The

35 disadvantage of this process route is that the “medium”



25 hydrocarbon fraction with a polar solvent in a counter- current 07 APR 2
i quid-1iqy ction colum, wherein the process oil i W] by

t enovi ng tﬁgﬂ%gﬁgﬁasolvent fromthe top product and an exﬂagggﬁﬁ@ig t ai ned
by renoving the polar solvent. 30 Wth the process according to the
invention it haseveeemyl opadaRassi B¢ e sPFRRA @hdskl A6eHH 19N (die Gy
using the distillate fractions obtained in the vacuum distillation.

Mor eover, addi t FBRaPIRY¥CSECEaFeRasst 834 s . aTBugorheac sushr . madduer

advant age i s thabykhRe tRr 8683%535,206Q" fien e nyent n, he.perfornmed
"n an existing 3703 APRIIGOS VO 5T sk A S0 SR e, BR R et on
colum of a | ubkxEaBCHGOPapaosiclss probdess whillle ogicnirmwdithg ricka ridr arsifldyon
peri od t ween Lubricati oi_| de of operation and the node of
operatrgﬁ of thgkgﬁgégnfh%n&g%%Pgﬁigk Pgrgﬁgg §x§§93ﬁF§§erF§ a9 fE

exi sting heat exthgggegs aandd otsetrt lokivioak plRebaxinsti ng process equi prent
can be used under rqQu ondi ti.qn I are sim/|lar to the base oi
node of operati on. #Hrg_ggaggagnﬁﬁaebg§iﬁggéﬁgé9tHP§CréPFnPﬁ&F§§S?ﬁet°
necessity to inpraphreed gaioresequiipmept chOchar bkhgspHOdUC @R eef the
process oil. It has furthernore been found that the process oil obtained
by the process SXtEBAGENGLS (LFE™ RPEhtheR1iG ¢avdeneidane Bpddpedvians age
the tirggwhen cgrpahedpieckieeRr aceasseib t @i i 0g s
described in EP-A-4179 0.c15 %he arongtﬁcs??cEghghgggapﬁg%aggggﬁ%%nlgan be
any hydrocar bokhatxthee copteaitniodg azeonsttics conpbendsoceBsamilied sofl ow
refinery fracti i I e _us i resent. process are.th
heavy and |ight9§§éﬁgk§?|§g“§%P§iﬁ§d§9%9§Y??§Fd35 P2y EOBPRERg L5 ocess.
In order 20 to meéatavepgcihfiigh.r dqdureent debathantiagye iiedwstaty tiwet h
respect to viscgsi f the process. oil the aromatic rich fraction
preferably has §§E%§3%angp§i5333§P§gakyfﬁﬁt6335ﬁnﬁeﬁﬁ§@ﬁ 22 5@ 136 Est |
and morkS pr ef er abfynhegweeepsd Taedp2@sehit. prheeds0@RImsC aGO R dAhgt e
aromatic rich 25 fractio is.prefen%blg‘gegmeen 50 and 90 wt% A suitable
aromati c hydr ocBFBSR3Fr ¥EETEA 6T 80 at L BYEFPLEERLENAC StER SO BEE REF by
renovi ng the pohatesebygnt fromthe bottom product of the present process.
By recycling the extrict fraction to the extraction colum no internediate

30 storage of extraCPPldCABEGeA2VR RBY: IpPEFAethed Hiskathe dodA omiadocar bon

fraction conprpgesekhe thet bk of aa%tah%n%tgéisn%gn\f\/ﬁ%n_orv%%\en{éﬁ PO CS
by nEanQOf sol vent extraction froma petrolleum fraction boiling in the

| ubri cat¥ ng oi | tPaRGEPRH €a B3P IPEEESs §itlo WatEipane azomaiicc sontgntasd gidre | n
this than 50 wt% (according to ASTM D 2007) and a polycyclic

aromatics (PCA) less than 3 wt% (according to IP346) by
(a) contacting a feed mixture of a petroleum fraction
boiling in the lubricating oil range and an aromatic rich

25 hydrocarbon fraction with a polar solvent in a counter-
current liquid-liguid extraction column, wherein the
process oil is obtained by removing the polar solvent
from the top product and an extract is obtained by
removing the polar solvent.

30 With the process according to the invention it has
been found possible to prepare a process oil directly
using the distillate fractions obtained in the vacuum
distillation. Moreover, additional hydrotreatment'steps
are not necessary. Another advantage is that the process

35 according the invention can be performed in an existing



4 WO 01/77257 0 2 APR 2004 PCTEP01104174 preferred enbodi nent extracy,; APR 700l
preferably“&p '%%d when the sane extraction columm is used in the base

oil mode 0O @@g ation, is collected, stored and used when PEFEBEIVHY4 he
process oil according to the present 5 invention. Although storage is

needed a nore rg@y§gntpégg§§§tgg neyehihelgss QﬁgainegaB§C§ aromatic rich

fraction may al'so be a mxture of two of moré of -the® aF&f &ided to
exanpl es of ar dWE®FeS®i cHhhydrviaibdaingrahti onansi@idheppet bal uRybeact i on

boiling in the ri i . has il range . is suitably obtained by first
distilling a c¢%%e1%§%§§g56§§f§%§§t8&§ a?dﬁtﬁgsBHQFP¥15Pe§§GréhQnGOde

subsequent |y pevf oopengtaonacButhdi stiebbati OAveRLibE. Ae?EQngQf the
at nospheri c distéélation..The distillate 15 products obtained in the vacuum
distill'ation, alSH*Pr39%riddthatatheastintingt heptt eschangerseapdtrol eum

fractions boilisgrtletdeckubrbcakiBgiRgSsrotlsL5apgE; de _petral eum
feedstock is preferably not a naphthén?csrcruge.Qﬁg%gigﬁgfgégbﬁﬁ 358$ude
feedstock is usHfoDH EorprokPRy serdipiensfvhichcanposndslaconpr taenpase

ferabl % 1 55 e 85 2Dl : q9 BLLe! i
DT arfins, Bocminafod® of bpdbatifh el PhER! Vo BATAPA0e ol R Bhtatseothisy

addi ti onal dewdBdHRiraps thelnsoesabty be iesuilbddedbeatedckyanpmbak! i ng
in the135 lubri i LL.ran ave not been, subjected to a solvent
refining or hydroré??%ﬁﬁg&d§%+ﬁéﬁtg$e€?ﬁi%ﬁoﬁﬂﬂs ﬂ&iro Ef PARnduaFBepmeEEss
steps to prepa&@&ntﬁnmn@ithaprbﬂ@cprséﬁﬁéi@glféﬁﬂaihédp8§rEhGUB}EE@S%i9”5

boiling in th ubricati ase.oil range as for exanpl e described 30 in
Lubri cant base%g#ﬁ’#ﬁp%mggpggﬁeng%@Flﬁ&iQ%ﬁ%s YQagueppa, PIPPeriheaeko

Dekker Inc., NeweYorice 199dn copmg@bed-fo THE HRLLL 9§50 cygym
distillates are suitably between 3%0 and GZOQCégﬁggpégFegng?EQgg¥§e§ 350

and 580 C. Dea IR P HLERSOFibeRd BpovR-B5¢hEABPoned vacuum
di stillhation are almp conshae!ed-1on beydr O 2 HER g)?%ét'é{%) 91} 1257
?I In e fu rrcati

PCT/ EPO1/ 04174 the petrol eum fractions boil1ng Rg®Bése o
range accor di ng'tHFFREoMmBItoFe JoRtd Betngn xtomat ivii compsundst act ed wit h

extract | on ool o R A {1 Rl N o ReBLIChP Yot thAen
usi ng an exi st iRFE SV AMOoCexs rare | dre dotamy andi sighefeyeed bo1gi x the two
obtained in a fluid catalytic cracking process. In order
20 to meet a specific requirement of the tire industry with
respect to viscosity of the process o0il the aromatic rich
fraction preferably has a kinematic viscosity at 100 °C
of between 13 and 30 cSt, and more preferably between 14
and 20 cSt. The aromatic content of the aromatic rich
25 fraction is preferably between 50 and 90 wt%. A suitable
aromatic hydrocarbon fraction comprises the extract
fraction obtained by removing the polar solvent from the
bottom product of the present process. By recycling the
extract fraction to the extraction column no intermediate
30 storage of extract is needed.

A most preferred aromatic rich hydrocarbon fraction
comprises the extract fraction obtained when‘removing
aromatics by means of solvent extraction from a petroleum
fraction boiling in the lubricating oil range in a

35 process to prepare a lubricating base o0il. In this



fractions beforehand and use the existing single feed inlet. Prefer@QJRpRzﬂa
t he mass rig @/@8s7t he petrol eum 10 fraction boiling in the pcglpogaiinng baseq
oil range and the aromatic rich fraction is between 3:1 and 1:3. Mire
preferably the mass ratio is between 3:1 and 1:1. The mass ratio of the
pol ar sol vent tprelierteddemboriimeati exprete; apky fhenkonoBriinegd khén H gh
pol ar 15 solven&hto feed m xture rat%gs are used mhengghe content of the

aromatic rich fragt P8RS F*EREEELE FoxtlPefsUSPEl ADi FBPyPREGHOLMnBRde

operating in thefrmeperpeebarnred coangetel,t Beckeqadaruxtided AEROSition the
pol ar solvent to the feed mxture is preferably between 2.5:1 and 20
1.5:1. The tenpBFEPAF&NPntPRe PECCRSS PR BGFRRALNE &R thepBreasntoperati on

conditiofn in ordaieheishtaind thleghdetioradePioPgbbbes af nbke EPBB%%S. oi I
The tenperature w |l be dependent on thé conposition o%n the teed, i.e. 25
the content of RFEREBEScds pEVgathedeises obiadnede Thei egometipokrachsol vent .

The temperatureghctignt ARyPRICH S n@&%%agkvt@t BEeRovd aad pY C and

the tenperature o tom product 1s preferab t ween nd 80 C.
These t enper at urboveanelfereasl ity ecnmpdielsedfbypradptsti mdcB0hykheokcarpenat ur e
of the polar soﬂgg]&i Pl%nOf the feed m xture. Wen using an existing

sol vent extraction coluim as described above the polar solvent is

typi call§ renpved fThenpeheoheuiofracedoat bbylirgninothphasgrsepaiati on in
a 35 settler. P eferabiy t he terrperatu%ﬁ in this se&altler, is 6 0 2 _APR 2004
WO 01/ 77257 PCTEEPE1PEA1FAEE wée P UGN S8teined Ry Figstufdstddddast fat

the tenperatureridet petgellehfi fieeRAdak at Behowphle iRObire¥suRoduet
tenperature and that the bottom product tenperature is [ower than the top

product tenper afUPESAUENTLY PETLP T NFeRt VASH UBe dds iddakdrn ®Ri ERe s

capabl e of sel egkiivaky ofCHRGE RAG nRIPHRiiG eqrmqqrig%ifolrnqme Ay drQaanken
a

traction boiling in the lubricating oil range. npl es of these pol ar

sol vent5%are phPAERUCLR pBtRINGF Ad ithen& agndmf disgidilatdforwhiadisof ur f ur al
S 10 prefer red, o F eQuRkCLLC Yol [didiid1lblay] d 0% iael LR ealan ey
e any suitable liquid-liquid extraction vessel, for examg)l e a rotating
di sk contactor. fversipnef brdBlipg He fhecdsdréfatiagpbesento iilnweamgieon This i s
car o ot SR BRI A o SRR T SRR
t he | ubricati ngcoiude.r ¥oge. pRye freadably as erafdearf eexisstaakg isoluwset extracti on
20 comprising more paraffinic compounds, comprising
preferably more than 15 wt%, most preferably more than
20 wt% of paraffins. Because of the more paraffinic
character of the feedstock an additional dewaxing step
will suitably be required. The fractions boiling in the
25 lubricating base o0il range have not been subjected to a
solvent refining or hydrorefining. Solvent refining and
hydrorefining are process steps to prepare a base oil
prodﬁct starting from the petroleum fractions boiling in
the lubricatiﬁg base o0il range as for example described
30 in Lubricant base o0il and wax processing, Avilino
Sequeira, Jr., Marcel Dekker Inc., New York, 1994,
pages 2-4. The boiling range of the vacuum distillates
are suitably between 300 and 620 °C and preferably
between 350 and 580 °C. Deasphalted residues of the above

35 mentioned wvacuum distillation are also considered to be



unit considerable investnent in a new unit will not have 20 to be nB@er.ApR 2004
Mor e pref eW{’%ﬂé e existing process makes wuse of furfural as the polar
sol vent an Xtraction colum is of the rotating di sk RGHEPOIBAHp| es
of such existing solvent, furfural, extraction processes are described in

general literat i 5, manufacturing, for exanple on pages 86-95
of Lubri cant bglg(g %?Fpgﬁguﬁfairé?gégggiﬁﬁ,lfwgl Fﬂotééqéeblrapayﬁng beisecel

Dekker Inc., NewiXor&ngd9894cotdingpteferigedineghedipent the production of
t he process oil accj.grgdggg ﬁ@lo t he Frese_nt invention is perforned
alternatively with a€3b¥p7 oBE8EUFS Phephr &S acrubrrteadi ngthatbeopblam t he

sane extracti osoDWdnMdéds an60- KakLE k erati.gn.
Preferally the aromatic risc;:h extract g%?g?‘r}legg {Rg ?ﬁggﬁag?fecggfﬁa Sgget(ﬂl

node of Joper at i Ot i X sE3Feton afal yBedinsondematdcobtghnf thet desiradt he

process node tcg_r&éeg)g epas e f ePéPCx@ﬁén%Jsjmet%nz APR 7Ul4 01/ 77257
yZthe

PCT/ EPO1/ 04174 The process oil as obtar hed procedl9a8RoVarhg the

invention is preferadtioncopkenn btpbsiptéefenhed themikeeHst egls to the
present processg, i [ oM a.nor argffinic crude petrol eum

f eedst ock. Sui talt) e%%a%%%&%%?%c%%@e‘ég rghgo?’%ﬁ‘él’élgv\é%‘%eaﬁaed
catal yti c dewaximiptas Pfaferxiahpl ehelengss begris c'Sf—U@lﬁéC?éi:BQlQﬁﬁe oi | and
wax pr@cessingy Avili Sequeira, Jr., 1994, Narce Dekker Inc. New

: l i no, . < .
York, pages 15%%?lcﬁ}i%?ﬁjgn‘%o’r@eme HeekE Ak nsi Pasareidurenpeyanded in.
combi nati on wi tthel Gt i 10r 5 VEPS XK afgipéltﬁé@,}p%:f‘naﬁéappbe B%; d
sui tabl e sol vent wa |ﬂg @{ocess is too cool the process oil foge Rer
with a suitabl &% %/’é&}yh fiohe Pl B2t it hy | pebwery| 3 kbt and/ LoLluene or

met hyl ethyl ketonerHed nasd eFdef &t ey € nd,-40.C-an
subsequently 15 filtering off the preci pi%%\% Q\Aola&‘?@%gtg?yﬁg% gl%s\gxi ng can

be perforned by cdtitihPinke prlobesketi¢en nd3theangreskncligh pyiaegen

wi th aisuitabl COnprisi ng. SAPO, 11, SAPO-31, SAPO- 41,
ZSM 5,  ZSM 8, eszdélﬁﬁﬁf/sﬂzosn%% %%ﬁe LS AR e ke bp oPrEens

metal , preferaftfy the aupma¥iorriGor fitectimenthothehpbédbrikthyst fated by

the foll ow ng Al gdtd ng exanples. Examle 1: preparation of the
aromatic rich ffgg&’%lo‘;ngwnr}gl{%'un et colﬁ‘?ré%‘fllé%jr%cft}i‘%rfn‘eﬁ?uﬁﬁegeﬁ(jﬁidocar bon

25 petrol eum f redgtdeorphdilie nfped et drbréambd H0t bawer Bé | polapgsohaxhpg the
con with furfural. The

E)r/glrog(rzglr ggna?egf\tﬁ}g& ;%GEEEA:F%%%F%zjt?(ﬁﬁt %‘t'?elgjeyf?ﬁ?‘&?%‘ll %a3:te@ndo the top
of the20col utm.1l.Bhd .operating conditions are listed in Table 2,

The temperature in the extraction column is an
important operation condition in order to obtain the
desired properties of the process oil. The temperature
will be dependent on the composition of the feed, i.e.

25 the content of aromatics, polyaromatics, and the choice
of polar solvent. The temperature of the top product is
preferably between 50 and 90 °C and the temperature of
the bottom product is preferably between 60 and 80 °C.
These temperatures can be easily controlled by adjusting

30 the temperature of the polar solvent and of the feed
mixture.

When using an existing solvent extraction column as
described above the polar solvent is typically removed
from the bottom product by means of phase separation in a

35 settler. Preferably the temperature in this settler is



30 1st column together with the nost relevant results. The extract 02 APR 200
obt ai ned afigegy#e9yovi ng furfural fromthe bottom product iggtdmisersal | ed
“aromatic rich fraction" to be used in the bel ow exanpl es according the

i nvention. After renoving furfural fromthe top product, the hydrocarbon

35 fraction so bbtecardiprandc80pdor In atbbebécsndbagdtbbe 8hlt2tRPR 2094
WO 01/ 77257 PCT[EPQO1/ 04174 fro grtieg ;0 be further Erocessed I .e. by

means of a dewhRTRGTRERRS 1B BRPUBFELARIngSpadRadi PL Habps thecheffom

(d70/4) 0. 908 ReproghivetasdrdOucd. 3AA2tWhsCoREt ¥t + R0 6gURES) 14. 14
Vi scosityat 120C (mm®2/s) 8. 391 Aromatics, %W 62. 7 Exanpl e_2; preparation of

the process oil P2PRPSFRMBFFcifi LAWREatRRrBNt NSt pPepBPddcT ntamBecatuseei al
Eurfurals Extracti onphlai be1 26CO5 808t @akh c Cly ' 1
Mai n characteristics ofﬁéthis extract gregaigég $§§%%§?ew%?8$a%ge§§8gghg
Aromatic-rich fecsedbact Deabyt yendvdng) orosat Ref cawpovedsnflemm F0CL. 5420
Viscosity at 10 3 [.CS ~ (W 2 TMD2007) 83, 6. PCA cont ent
(W% | P346) 15@,,%?%%8%?&%@?%%% Eg%’gﬁ%oﬁiﬁ%rg‘é PReesingsgalti
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of which is normally used to remove aromatic compounds from
a hydrocarbon fraction boiling in the lubricating oil
range. By making use of an existing sélvent extraction
unit considerable investment in a new unit will not have

20 - to be made. More preferably the existing process makes
use of furfural as the polar solvent and the extraction
column is of the rotating disk type. Examples of such
existing solvent, furfural, extraction processes are
described in general literature on base o0il

25 manufacturing, for example on pages 86-95 of Lubricant
base o0il and wax processing, Avilino Sequeira, Jr.,
Marcel Dekker Inc., New York, 1994. In a preferred
embodiment the production of the process o0il according to
the present invention is performed alternatively with a

30 process to prepare a lubricating base o0il in the same
extraction column in a so-called blocked out mode of
operation. Preferably the aromatic rich extract obtained
in the lubricating base oil mode of operation is stored
and used as aromatic rich fraction in the process mode to

35 prepare the process oil.
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the invention is preferably dewaxed, especially when the
feedstock to the present process is obtained from a more
paraffinic crude petroleum feedstock. Suitable dewaxing

-5 processes are solvent dewaxing and catalytic dewaxing as
for example described in “"Lubricating base o0il and wax
processing”, by Avilino Sequeira, Jr., 1994, Marcel
Dekker Inc. New York, pages 153-224. Existing solvent
dewaxing units are suitably used in combination with -

10 existing solvent extraction steps. An example of a
suitable solvent dewaxing process is too cool the process
0il together with a suitable solvent, for example
methylisobutyl ketone/toluene or methyl ethyl ketone to a
temperature of between -10 and -40 °C and subsequently

15 filtering off the precipitated wax. Catalytic dewaxing
can be performed by contacting the process oil in the
presence of hydrogen with a suitable catalyst, preferably
comprising SAPO-11, SAPO-31, SAPO-41, ZSM-5, Z35SM-8B,
ZS5M~-11, ZSM-22, ZSM-23 and/or ZSM-35 and a Group VIII

20 metal, preferably Pt, Pd, Ni or Co.

The invention shall be illustrated by the following
non-limiting examples.

Example 1; preparation of the aromatic rich fraction

In a counter current extraction column a hydrocarbon
25 petroleum fraction boiling in the lubricating base oil
range having the properties as listed in Table 1 was
contacted with furfural. The hydrocarbon feed was fed to
the bottom and the furfural was fed to the top of the
column. The operating conditions are listed in Table 2,
30 lst column together with the most relevant results. The
extract obtained after removing furfural from the bottom
product is the so-called “aromatic rich fraction” to be
used in the below examples according the invention. After
removing furfural from the top product, the hydrocarbon

35 fraction so obtained product poor in aromatics, had the



0oo0o0ao'~NNr-0r100rn(DNNU "HLTr- to O, -1nJ 0 aD 00 xu® ZaAPR 2004
MX'-) 'a) wWodd78%570 © . a) o In mi2. Nr')OmNNU) -1 ' Oco[ - raERI1/E0ONU E
ac) oru x4x wa.a) :

properties to be further processed, i.e. by means of a

dewaxing step, to a lubricating base oil.

Table 1
Density (d70/4) 0.908
Refractive Index, 70 °C 1.5092

Viscosity at 100 °C (mmZ/s) |14.14

Viscosity at 120 °C (mm2/s) {8.391

Aromatics, %wt 62.7

Example 2; preparation of the process oil

An aromatic rich fraction was prepared in a
5 commercial Furfural Extraction Unit, according to the
process described in Example 1. Main characteristics of

this extract are given in Table 3:

Table 3 _

Aromatic-rich fraction:

Density (d70/4) 0.957
Refractive Index, 70 °C 1.5420
Viscosity at 100 °C (cSt) 21.3
Aromatics {wt%} ASTM D2007) 83.6
PCA content (wt%; IP 346) 15.8

A feed mixture of the petroleum fraction as used in
Example 1 and of the above-described extract in a wt:wt
10 ratio of 2:1 was contacted with furfural (in a mass ratio
to the feed mixture of 1.50:1) in the same column as used
in Example 1. The process conditions, temperatures used
and properties of the thus obtained process oil are
listed in Table 2.

15 Example 3; preparation of the process oil

Example 2 was repeated except that the mass ratio of

the polar solvent to the feed mixture was increased from
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1.5:1.0 to 2.0:1.0. The process conditions and properties
of the thus obtained process o0il are listed in Table 2.

Example 4; preparation of the process oil

Example 2 was repeated with a feed mixture of the
.5 petroleum fraction as used in Example 1 and the
commercial extract described in Example 2 in a wt:wt
ratio of 1:1. The process conditions and properties of
the thus obtained process oil are listed in Table 2.

Example 5; preparation of the process oil

10 Example 4 was repeated except that the temperature of
the settler was lowered to 50 °C. The process conditions
and properties of the thus obtained process oil are
listed in Table 2.

10
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0 2 APR 7004 PCT/EPOL/ 04174 12 0 2 APR 2004 CLAIMS 1. Process to prepare a
process oil with an aromatic content of nore than 50 wt % (according to
ASTM D 2007) and a polycyclic aronahhéﬁ PCA) less than 3 wt % (according
to I P 346) by (a) contacting a feed e of 5 a petroleumfraction
boiling in the lubricating oil range and an aromatic rich hydrocarbon
fraction with a polar solvent in a counter-current liquid-liquid
extraction colum, wherein the process oil is obtained by renpoving the
pol ar solvent fromthe top product and an extract is 10 obtai ned by
removi ng the polar_solvent fromthe bottom product, characterised in that

the petrol eum frack¥oreTS & RERM YU B RIIRTE Sitaiidd B A7 HIStil |ing
a crude petrolgypnfeedst RSke st nat GRS | G AU SSPIHSE RN hsHIs ly

perform ng a vacuumdi stillation on the 15 residue of the atnospheric
distillation. and a polycyclic aromatics (PCA) less than 3 wt$%

(according to IP 346) by (a) contacting a feed mixture of

5 a petroleum fraction boiling in the lubricating oil range
and an aromatic rich hydrocarbon fraction with a polar
solvent in a counter-current liquid-liquid extraction
column, wherein the process oil is obtained by removing
the polar solvent from the top product and an extract is

10 obtained by removing the polar solvent from the bottom
product, characterised in that the petroleum fraction is
a vacuum distillate obtained by first distilling a crude
petroleum feedstock at atmospheric pressure and
subsequently performing a vacuum distillation on the

15 residue of the atmospheric distiilation.
2. Process according to claim 1, wherein the crude
petroleum feedstock comprises more than 15 wt% of
paraffins, preferably more than 20 wt% of paraffins.
3. Process according to any one of claims 1-2, wherein

20 the aromatic rich hydrocarbon fraction has a kinematic
viscosity at 100 °C of between 12 and 30 cSt and an
aromatic content of between 50 and 90 wt%.
4, Process according to claim 3, wherein the aromatic
rich hydrocarbon fraction comprises the extract fraction

25 obtained when removing aromatics by means of solvent
extraction from a petroleum fraction boiling in the
lubricating oil range in a process to prepare a

lubricating base oil.

13



2. Process according to claim1, wherein the crude petrol eumfeedstoch APR 2004
conpri ses nore than 15 wt% of paraffins, preferably nore than 20 wt%mz
paraffins. 3. Process according to any one of clains 1-2, wherein 20 the
aromatic rich hydrocarbon fraction has a kinematic viscosity at 100 C of
between 12 and 30 ¢St and an -aromatic content of between 50 and 90 wt % 4.
Process accor di'ng FEOCESS RCFOrfiBPeth BRE 8P8nati 61aimenhlhddr vharBdR

fraction conprigesdde Lt At Hhachle?Ro12am0Rt-al-Red V81 | hgh

: I

aromatics by neans of solvent extracCtion froma pe?r ol eum tl‘flgggl onBoi Il i ng
in the |ubridabimgadiing dege ioila rangeessdt ahpr apamatdc lkikehi caticigobase
oil. 13 0 2 AER 2D¥4 5. Praqcess, according to any one of clainms 1-4, wherein
the mass rati d% ectl‘i’@eﬁ’et%:(cj}l el ar:§cti on boiling in the |lubricating base

oi | ragge and ¢ he i ld GddedihAtl @aiks shelneeRid: theapdst: 3 £300
Process according to claim5, wherein the mass ratio is between §: and
1:1. 7. Process dedoreimg 1o aaly lardle of claim 1-6, wherein the mass ratio

of the polar solvent to the feed mxture is between, 3: nd 1:1. 10 8.
Process accor?i'ng%tr(?ctﬁsé"l ACFOLHOCe R ERY RREs Ofafigim i’%et Whexreins: 1 and

1.5:1. 9. ProGess mondiid tdF ahe A seh@lelB 184 nUNGLel mikie
tenperature of the top product is bga)\%genSSO gnd 98 C thee te#ﬁeratrl?re of

t he bottom prddudtetiwedret3vderandid :d0 and 80 C and wherein the pol ar sol vent

is rempved fromthe bottaom product b ans -of phase separation in.a
settIgF9 at a taérrptéﬁr]racic e St %@@n tﬁ% cg%&“%(}’c,“’%eﬁle&\‘i‘i' %«E‘& PR3 ER&ELO

tenperature ind hetseidd 1.9:8 eqinll .@:1.bel ow t he bott om product
tenperature and that the bottom 20 product tenperature is below the top
product tenpertat urBEocess Fekidicadcoedivh@neo ofnygledamsofl @ aiwereis,

ther o, L0 R SIS ST U HrodL800% G T (Y one O

0 °C, the temperature of the bottom product is between

15 60 and 80 °C and wherein the polar solvent is removed
from the bottom product by means of phase separation in a
settler at a temperature of between 40 and 80 °C,
provided that the temperature in the settler is equal or
below the bottom product temperature and that the bottom

20 product temperature is below the top product temperature.
10. Process according to any one of claims 1-8, wherein
the polar solvent is furfural.

11. Process according to any one of claims 1-10, wherein

the process o0il is furthermore dewaxed.
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