WO 01/ 77257 PCT/ EPOL/ 04174 PROCESS TO PREPARE A PROCESS O L The invention
relates to a process to continuously prepare a process oil with an
aromat i c woni/ens7 of nore than 50 wt % (accordi ng to ASTM Bre@enyosarad a
polycyclic aromatics (PCA) less than 3 wt% (according to | P346). 5 Process
oi Il s having the above properties are used in the preparation of rubber
tires. For environnental and health reasons it becones increasingly

important to reduce the cBRYERTS of OpBRERYRE 12 BROWEEF cQIkn rubber tire

products and therefore also in the process oils which are 10 used for their
preparation. EP-A-950703 describes a process to prepare a process oil as
descri bed above. TRE prRYE8&dodi Feilatgsear adPBPcessntac congiaveiustiyre of a

base oi | and afepbeBREI procels XN agkWahhfUEEYLRl 25 dLhe RY &, 30! vent.
The base oil 15 is either obtained by héQroreflnln or solvent refining.

The aromatic @R &%t F&ét (RSCEBCANFed b STY PerO07exeindcti molokcyslic

distillate fragoiascEhiecthsibblakfant BagkioNakeq0hlagned ipag gyacuum
distillation of the residue of an atnospheric distillation of a'crude oil.
A 20 di sadvant ageP8PCEREsOpl6cBaying that abREespaPPEngibasereoiuseds in

relativel y expaasi¥@palieloneylretlngelne BULer pus AghYRA ALY dror efi ni ng
process steps to prepare the base oil. Another process ftor preéparing such
a process oil heglthsrrasenst LonbPEPoAe411980caThnglyubhpoaticon descri bes a

process in whi.gh,bLr $theachg e r ,on.holLi iLn_ the | ubricating oi
range is extractgg with ges%%ggnpglkfég%ggﬁﬁg %PﬂgFé So%nNﬁﬁg%?ﬁe%éffract
m xt ure obt ai pedducsssabdegbentifprexbiact éd whthptrheesaneidel wadtthi ara 30

secongh extracti P.iA:whi rocess oil is obtained as the
raffinate proghgp.% 5&???2§%Q55$%EE8§/04174 The process of EP-A- 417980
is either carriedEBub-PhOV08 drtraicbeenacpkummassotoi prapaeecal bedcess

bl ocked- out rat.i iLn.which, the process oil is.prepared in gne and the
same extracti§g§c§ u%ﬁ?c ﬁggdbﬁgéﬁgd gﬁ? 868?3??0812 ¢ ePF888rF§r%¥he
second extractbohacsifipgr st mprepacedfandbastoned. afbeaaxtraghion eakum is

subsequently BQ%QQE%dwEQh furfural as the polar solvent. The base oil

15 is either obtained by hydrorefining or solvent refining.
The aromatic rich extract is obtained by solvent
extraction of a distillate fraction. This distillate
fraction is obtained in a vacuum distillation of the
residue of an atmospheric distillation of a crude oil. 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 boiling in
the lubricating oil 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.



performthe extraction of the stored extract m xture to obtain the process
oil. Both schenes are di sadvantageous. The first one because it requires
an extrawabr/azusi on 10 col um. The second option is di sadeenERgeE@Ust because
it requires significantly different operating conditions than those used
for normal operation. Normal operation being the extraction of waxy
distillate (fractildys Rfoaase widc diimAdi4dt’ 98 Gatlisore)i the malee rietdr @ugunmn

fractions poor,idn ok RAIAM Ik LI A6, suidahla for ubsequent,
processing to nmake base oils. It would ‘be Uesi rabl e 6 Use an exi sti ng
sol vent ext r acPiedia tsint itno Whvighartd et e qerestessi oidls plielda retche rpreoce ssnd

according to thjs U iLat qole\ ML tchi be n the two aperating
nodes will be time 20 congg}llngvg\ré Ta 'orlﬁguag%lﬁ)ucp(\tléﬁcgror%r eOpsev]\:/iattcth?nng
bet weep the tthe gresdudidronheodesansl |sxtelac ttiomricd fde spr phugtaxred hkatd ar e

unsui tabl e for, q t ing t oduce, .either hase oils or .the
process oils, Sé:z) Zﬁ'c%e&g{t%%%zg-o& fo%%k‘ qI%hastubfséel USRI R IR red to
speci fi cat i onpegifarredd 2% xpradictos. dft tihe tdtermefdres tiraka! ywitdtaird hese

i nternedi ate rial il ve .t.0o be.di sposed of in Qther, |ess
econoni cal refol%?gﬁf gcthfee rﬁso,ceggr %é%an%og%as ctc?‘r?é“efse&f% SERAYE L AgHMSt i ¢
cracker. An alTher datriste oneube cha sithd tharufidatas @nofexprec et rad3® ieid s

suitaple for t appl i-catiaon in rubber tire i nvol ves the extraction of a
petr o]%eum fr aé:{g ieiélﬁ“p nb'oiTﬁllengS SR I%Rllﬁ’fi‘r ilcsata‘slrﬁj1 AN LAIRQE SWRECRYSE éxt r act ed
with furfurakeguders' mEdiniflicaerari ) fflcoeessiope re@ndigt iconsiias ondescri bed

in Tire Technglogy. lnternational 1998. The 35 di sadvantage of this process
route i s that %ih ﬁ% 'tllﬁé)&ieuﬁﬁsedz%% OPFFP25 PRSER ESEL/ é‘&’f‘f‘&‘% SBFERHLPN

oper ati on dif berisdf tom hesecraomblty wasgd dfiert i 1the epr@duetiion ok hase
oil's. Thus when such a rre?i um. siverity process would be used in an
exi sting sol vEAEUIBXFEEdA HPadeds Prrds &ft naleNTE€ar thions PegaT dMt o for

5 exanpl e theatrbmatghputvhohhaat exchanger FJresulsictgeh?t pelbeddisngard,
ot her obvi ous gr obl enms. US- A-5840175 and US- A-5853569 descri be processes to

prepare a prol8s§ GASSWRECH -cah BeUtEebcasiendBBére &pt 85GerNorKS Sticm
napht heni ¢ cr gdevenls exArdictadvanhd@€to prepare the process oil. With

the process according to this publication however
switching between the two operating modes will be time

20 consuming and laborious. Furthermore switching between
the two production modes is likely to produce products
that are unsuitable for subsequent processing to produce
either base o0ils 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”



10 of the processes as disclosed in these publications is that the content
of aromatics in the process oil is low while the content of polycyclic
aromati cwoonpousds is relatively high. A further di sadvanrtageoi/sit4hat the
process conprises both hydrotreating steps and sol vent 15 refining steps.

The present process ains at Pr oviding a process wherein additional
hydr ot r eat nent> St¥ps ar®PHd l?féc‘%’s%%'rﬁ fg&%’ritéé?ﬂ% THare Inloty Yssrehdf @hat

with the foll @Magrdeeess tde whay e disadvaly ages, CaiPe Que!Gre.
Process 20 to prepare a process oil with an aromatic content o]f nore than

50 wt % ( accor ASYS 4+ ASHRIF 00D thd e YWY dyelarne exrdnind G (vRaO) | ess
than 3 wt % (acsairdidididd diR4Ss Brodi@nLutactdng, 2 Jasf Mdid & Sfe e

petroleum fraction _boiling in the lubricating oil range and an aromati c

rich 28 hydr oG&WEH & rdtd i G AP U ol dreasolarsthtanige s cmtléring i ent

l'iqui d-1iqui d@ddactd amEAdHay MEIRIN dh 1 dMLcess oil is obtained by
renovi ng the polar solvent fromthe top product and an extract is obtained
by rempving the P&I—dr 3di0 ek .ansh Ga-dT S8 3o sless rddeondioung stse st Heo

| nvention it Ba%pdieen UL ROSSIDLG (Lo RIEEPYL AR AES3udld, diTectly
using the distillate fractions obtained in the vacuum disti Sati on.

Mor eover, addieitemale hydrlst ricsmrayarhsthens ¢ armideoto inece $s atiys.a dArzot thraye
advanigge is that-he yeeess 35 ag i t.he .nvent i .can .be performed
in an existing 3 V\D%01/77257 PCT?%%%?%@%&D} so%vseengjuex TEcti O ¢6l um of
a | ubricati ngthade tdid copterdsof whiidma triiasi nirsithg tthedasaniitli ds perw od
between the |yhricatin oi | peration .and the node . of
operation of thtehf)er chleentgqlpﬁ%glntt iogn%i%fc&%tlﬁecr 5 Advan acg%lploémtd%atlst he

exi sting heat redetranvgerys hamgh . fetfiurerhe rofd itshael vexitsigend. spredees s hequi pnent
can be used r. thr t conditions which.are simlar to the base oil
node of opera#ir‘:%‘r%.eS‘Fhicg)%?)rs}:p%ﬁ\}santogcghe(})1 sdsr ggggsténtghis}epa PRh S ¥
necessdty to iredtialingdedierat.edhequirerentt b ooers st b mpr @dugtricdn dahd ke

process oil. |t h furt her.nore, ,.been found that the process oil obtained
by the pr ocesgtroaC%%osr dhss e Ane l:%ﬁ‘\?élr?tli glﬁf% io&éfattﬂ}?“ga SBrofert ieE to

necessary.
Applicants have now found that with the following
process the above disadvantages can be overcome. Process

20 to prepare a process oil with an aromatic content of more
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-liquid 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



the tire when conpared to the process oil as obtained by the nethod as
described in EP-A-417980. 15 The aromatic rich hydrocarbon fraction can be
any hydmwoear/bus7 m xture contai ning aromati c conpounds. BXEEPO1eE1DH
refinery fractions which could be used in the present process are the
heavy and |ight cycle oils aobtained in a fluid catalytic cracking process.
In order 20 t8°K¥ERTa&FeGHION EQAPFENEAL 20f UPRKA CRItAag hasst oy lwi t h

respect to Vi peesiky,olntine RiAGasSSiayl thhe t3haEaL:GH beh i b %%téiw%%n
preferably has a kinematic viscosity at 100 C of between 13 and 30 cSt,
and nore pref EPSbLPBeCREdRILIPa58N@120meSE. oFheparaaric andntént motet he

aromatic richo25obeaakion b Rhef grabkucbetvean 30 and rQQye% A suitable
aromati ¢ hydrocarbon fraction conprises the extract fraction obtained by

removihg the pEVaPtagrvést therdmthReexbotinm praduercohngkespradent process.
By recycling theciexkragt thiagtdianitg Fggc@égreggagﬂeBQ'Bgn na h%%grﬁed'ate
A nost preferr y

30 storage of extract is needed. romatic rich rocar bon

fraction conpPAsésthreugkPriceondagiron obiahnedewsénidempbngheabamet i cs
Py means of sghyeRbagxbiraghlanthbAM 3nPet 8l SUFLALLAELLANHROLLLAG Y S e

lubricating oil range in a 35 process to prepare a rrcating pase oil. In
this 4 WO 01£¥¥R5RapPes/ EPO1N04eR41ityr bPeinetaéhbddidmentedxenadbment

pref ergbl y obgagined_whe a r ' col.um_is used in. the base
oi | node ~ of operat?gﬁ,gggEggP eg?egﬁgs?g%ggggnghgéeékwﬂéﬁ gBFEBﬁFPﬁéethe
process oil akeendEagntothhe phespmbcBsinvéht bbhaiAktihbyghhst pragesiss

needed a nore A o] o] LS..N rthel ess tained. The aromatic rich
fraction may a gg?é%ng %gxﬁﬁgeagyeﬁégoérgﬁﬁ?a 0 etﬁgmea8538eféf8Fr§8 to
exanpl es of atrbemticer wbhnhgdmpearlonhof thet ponsess1lBiThespebealagm bracti on

oL T8, o LR UAEEARM 09, (RARE,BLL CAnGE-LeSyhgtl Y cbtaines by firs
subsedduent |y perf®hai agomavacunncdi sydtbatirbanofrabeioneshfduBeofint/he
atmospheric dstillatien. The.distihlals; 15 BLoquets ebiained in the vacuum
distillation, SO
Examples of refinery fractions which could be used in the
present process are the heavy and light cycle oils
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 cil. In this



referred to as vacuumdistillates, are the petroleum fractions boiling in
the lubricating base oil range. The crude petrol eumfeedstock is

pr ef er ablwonot72e7 napht heni ¢ crude. Mire preferably a cruperkeedsinck is
used 20 conprising nore paraffinic conmpounds, conprising preferably nore
than 15 wt % nost preferably nore than 20 wt% of paraffins. Because of the
nore par af fi niRFefaGTaret 1P P ingrt feddadok e taigikl vt afevekiwest ep

will suitably die g - JHhe i acdi e f010ddg 1 the 224 ubri Gatddg base
oi | range have not been subjected to a solvent refining or hydlrore I ni ng.
Sol vent refi nitHy et athiyitoried | #0 bl dred provicassd sarepsused prlepare a base oi |

product star t ifieJd,0Mg NhPGhs MU S B Q1% 0} [N AD I diEdwibr i cati ng
base oil range as for ‘exanple described 30 i Lubricant. Dase ol and wax
procesSi ng, ANV 1icgequel though st vaaseli Daidested rc.momewotork, 1994,
pages 2-4. The, hQiddng J angs ofy vqﬁ}&m | St t re. sui tably

bet ween 300 a(r?d 620 C and pre%r%%esys et vven?r?gG dle:na %%%t](f Jﬂécahsphal ted
resi dues of tHeaicv I8 yrentd @izl v aciimad stfi 14wat icon ranee alSacloonsi der ed

to be 5 WO 0174257 RCT/ the petrol eum fractiqns,boiling in the
| ubricating base  oi ranlg%gooégcog%f}nr?gl%@o O?fiasr()lrrlr‘l_:‘\L/£eln i o1 edrfoeceé}fbrﬁqkture
whi ch is cont doteetiwintsh t he polar sol vent does not necessarily be mnixed

bef or eybei ng fed e iQn colum .in arder, t bt.ain the desired
pr ocegg oi l . I—Iowef/Iglre %ﬁtetnr}%t}sefgﬁ%afgltna%xﬁos iP5 LAY et E:dieext Ug)crtjic T um it
is preferred tass witlheanyge s sotitersl efoaraamand and use tdhies XSt NG

2inol e feed | Wele LA Vel e aSe 3l g ST e petroleum 10 fract fon
i s between 3: buamseqliedit Wbrpe r farefiergall watdwenmmess viatia ich ket ween 3:1 and
b ST e IR PSS, o Lo v L5 preterably
when 1he cont emoduaft st led tarioret iit rdheh viadcaehd @ sui tiha fegd disd ure is
e e e i3 1212 BT 9P e L e feed
fractions boiling in the lubricating base oil range. The
crude petroleum feedstock is preferably not a naphthenic
crude. More preferably a crude feedstock is used
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
product starting from the petroleum fractions boiling in
the lubricating base oil 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 vacuum distillation are also considered to be



to the feed mxture is preferably between 2.5:1 and 20 1.5:1. The
tenperature in the extraction colum is an inportant operation condition
in order wooobtzat n the desired properties of the processpPOT/EPOTTIa€74
tenperature wll be dependent on the conposition of the feed, i.e. 25 the
content of aromatics, polyaromatics, and the choice of polar solvent. The
t enper at ur e ofheheetesplpndddarctd ongr bpadably ibettiveed bl iamad i9¢ Gaawrd t he

tenperature of;;t hgnbet LermRuaduct o $RpLef; etween 60 and 80 C
These tenperatﬁres ggn be easil%ccgntroﬁlé %%3ké8?usting 30 the tenperature

of the polar sol véhe &s@dofmikareewiichi isucentwhérdusiing aheepiodtirng
sol vent extracgt o] I baye_t. pol ar _sol vent
cbh9Bn¢ bﬂgg Dt g%%%ssgggégtgﬁymﬁggd %e?ore elngpgégtFSn in

typically renoved fromthe bottom pro means of ‘phase”s
a 35 settler. theetditablyithe codmper anupeden thi sbsetinl ¢hei sles6r'd@ 01/ 77257

PCT/ EPO1/ 0417 1,40 t owi.ll under st ood that the
tenperature i r?ﬁggggggﬁérH?ggggga%hgb ngg% ?ﬁeeﬁéFFéﬁﬁ SPEHSBF
t enper at ure apdtrhatiphecbdéumomipr aduptrefeempdr abuméxi shkeowao t han t he top

product tenpe . r. salvent c be any.sol vent ~which is
capabl e of sg?é?%?SBEygggﬁggkﬁadaFBQaPFS ggﬁpSﬁﬁaglPPoﬁﬁleﬁy5F88arbon
fracti on boil inyetn Phefkubbilgathegmakk raangeofExaepbes refletihese pol ar

sol v s are phenol ret hyl pyrroli dope.and . furfural, .of which furfural
is 1 q%referrgaécgﬁgnc%%n?épgcg%réﬁF EPQ&?SggFBQiEaéﬁtPégtFéﬁgéoPBﬁn may
be any suitabtkel aqumdtlicquidheXtraactibanivesselechoB: 1exagphesa metati ng

di sk cont actor. %bre gre& rablé t he Erocesg of the present invention 15 is
carried out iR RRTERPEYi 5858F 8nt 3ExPr 48t P6hYBPBcéss 2RAi dhlis normal Iy
used to renove arohatieseorpetndssfepe palhydeecachentbr agki @Rehoi ling in
the lubricating oil range. B ki ng use of an existing solvent extraction
uni t considerﬁgFEuFﬁvé§t%§ﬁFe'ﬁggyntFUﬁPP Wit L1 2R8t L haveH2aht Bobarmade.

More 15 ef er abkylvbrrexbsteng pioeass pakess Hse QbehukhehaknascbhecRel ar
sol vent and tgg Eﬁérggg%ggic rich fraction in the feed mixture is
relatively high. When operating in the more preferred
range of the feed mixture composition the polar solvent
to the feed mixture is preferably between 2.5:1 and

20 1.5:1.

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



colum is of the rotating disk type. Exanples of such existing solvent,

furfural, extraction processes are described in general literature on base
oi | 25 mawmobmcteTi ng, for exanple on pages 86-95 of LubrieanEroixas® oil and
wax processing, Avilino Sequeira, Jr., Marcel Dekker Inc., New York, 1994.

In a preferred enbodi nent the production of the process oil according to
the present i MEEMEESN 40s aper BE méd At eviddt ibgelwpdginsttcwd 3Mapr gdess t o

prepare a | ubriegaleiAg Rase Oithd ddg Samg %ﬁa%EiQQﬁERJ%m%iH%E%om

so-cal l ed bl ocked out node of operation. Preferably the aromatic rich
extract obtai PEPAUCH tREPEFFLUES iang! Bdsd ¢ihle dodé oot paperatti on i s stored
and used as anEBLiG hireh ifsr AN il pr.oce S _prepare the
process oil. 7 51/7%25%SPCT/§bCHf%£i$%e $% ?8@%%% g%ﬁméga%gngned by
t he process accor &hggpreheri BedVEindn dag peekavalsioy véewawdd che dpe caplalog enhen

the ~feedstocke qohhe pregent ArQGess Jr%m%lag%g%%%gfoﬁl%@sa fIR)e 5 Paraffinic

crude petrol eum feedstock. “Sui t abl e "dewaxi n processés "are Sol vent

dewaxi ng and &adaglogrirdodekanrictd oas bofidr ngx ampltd ed désibriiled iing ‘oliubri cat i ng

base oil and wax ..Pr hng",. & Vil i equeira, Jr., 1994, Marce

Dekker I nc. AEmIQka?§§§ égglgg-%fééeEfggﬁgngoggF€gﬁtar&eﬁ%ﬁ?ﬁ 'units are

sui t abl y usedNrmetbybpratiodn dainteh ab@l éxirsiirag , s olfv eti céx tfluadtiran Stseps. An

exanp| g of a i |.e sol vent dewaxing process is too cool the process

oi | tdgether ﬁ?%ﬁ%ggggftable solvent, for exanple nmethylisobutyl

ket one/ t ol uene or Thet bphingkhykcukekane Itiguad-flegpedakurte aof ibat weenmnl0 and

-40 C and subsequently 15 filteri of.f, the precipitated wax. talytic
B8 8 b bnddatiig ! ;

dewaxi ng can'Be per fBYnsdLhy GG LERE LS 685585 PN HesRE L plfédence
of hydrogen wetkhmpleukt abkettagakystk, cpheberakl.y conprising SAPO 11,
SAPO 31, SAPOG-41, ZSM 5 gSMg Z}?M- 11, ZSM 22, ZSM 23 and/or ZSM 35 and a
Goup Vi1l 20 met HPECpPEPEFABPY YPE N SpRIORESEr 00 ENFhBIPAGEAL i8R CBRAPP be
il lustsated bystberfkokbosuRginnan- kixdistiing exawphesexExamplienlprpteraration
of the aromati¢.rich fractigg In a counter current extraction columm a
hydr ocar bon which is normally used to remove aromatic compounds from
a hydrocarbon fraction boiling in the lubricating oil
range. By making use of an existing solvent 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 oil
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 o0il mode of operation is stored

and used as aromatic rich fraction in the process mode to

35 prepare the process oil.



25 petroleumfraction boiling in the lubricating base oil range having the
properties as listed in Table 1 was contacted with furfural. The

hydr ocar woof/erd7 was fed to the bottom and the furfural paFEP@Ed4ti™ the top
of the colum. The operating conditions are listed in Table 2, 30 1st
columm together with the nost relevant results. The extract obtained after
renovi ng furfural Theomriolee ssotatidma spraddedineids biyh ¢ heo poaldests "saraarmtiiray ri ch

fraction" to i h e ccordi ng the.i.nventi on.. After
renoving furf tt}(r%a q%%%rrﬁttqﬁ% ?o%%ﬁ%#f%%m H‘:?whf&r Sc&BGT 35 1 gﬁr’onnc}%eo
obt ai ned proddetedsdock rtoartdreatomes erntag dre s s8 1\WDBt/al h2hl/ fRCH EPQld4174

properties to f AN r progcessed, .i.e. ans of_. a waxjng step, to a
| ubri cating bgls?%a&:ilflrl. rJ‘ei:atﬁ%eu 55%5‘?%?“@#&%%@%8 Suﬁélla%gléat A?é’g‘i\ , 70 C
1. 50925 Vi scogiroreatse0@r€ (smiBfes)t Hewbkind seesichy adtyti20 dew@ari¢s)asB. 391
Aromatics, %m. 62.7 Exanple 2; .preparation aof the ocess .qi l aromatic
rich fraction Was PG, gLreeéi%lsr?ré%dngﬂrerL@ibéllcﬁ}Wﬁ}r) Iaslgxtorlgctai "Bt
accordi ng to phecepsdness des@viiidadd rseanplae T .MVl oghanmaGtesi stics of
this extract ar i_ven in Tabl . Tabl e r tic-rich fraction: Density
(d70/ 4) 0. 957%e§é‘%rra§f’ic\;e‘“|eﬁ’d§,r opégf.ssiéé‘%gf?‘sc Siey 189 o9 Veest) 21.3
Aromatics (W HewASIMgD20GT)s 83.c6 suRCAIgNeRId (\w %bmlbl'i’n%%ﬁ)cclmlgxi&ﬁﬁ f eed
m Xt u of the petroleumfraction as uysed in Exanple 1 and of the
abovei(gescri b&F &% PECE G %2 WA 3L PartitERST 211 SKEEP6nCdctted wi t h
furfural (in aut®a®leation vied tt ke was@ e griptdde sofi s1.2@: Ehdln thke ds%ol um
as used in Exanple 1. The process conditions, tenperatures use an
properties of otllig LRGSRt é’le g‘daprs&lé?sbl@i ISodrent) £ogd sHRTPas e 2.
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, ZSM-8,
ZsM-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 l1st 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



15 Exanpl e 3; preparation of the process oil Exanple 2 was repeated except
that the mass ratio of the polar solvent to the feed m xture was increased
from 9 WoOWr723257 PCT/ EPOL/ 04174 1.5:1.0 to 2.0:1.0. TheT/BEPacEsS _
conditions and properties of the thus obtained process oil are listed in
Table 2. Exanple preparation of the process oil Exanple 2 was repeated
with a feed m%qneertd:fe%ﬁ@ b pféltrrtcheéumrchmae@h aseusévd/ inre afrca g ](;a 1 zind
the comerci crided ji ]E@ Wt  ratio of 1:

The process c?ﬁcﬁ%lons an?sprtgg%rtlue%s nre?e taﬁc’us olbt ai ned process oil are
listed in Table 2. Exanple 5; preparation of the process oil 10 Exanple 4
was repeated gxggpRt jthat the tenperature of the settler was |owered to 50
C. The process conditions and properties of the thus obtained process oil
are |listed i hD¥abléy2.(d10/WD 01/ 77257 PCI/®&P@g 04174 -Hu-) OLOO OO0OO

N tf LO B—6-0-th NN tald + i 1co040C~040 0°'-1
JAQQf%H)?%F@@%FW“u)1OU)6%%%am|ONaocyoaovoo
0000Trig-( VisEoéig&aEt Mo °c (mm2/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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OO0O4-) OONO H OCOo0 UHu~Q(5 CO-10("") Et() O ((S 4--)
aOr xx wa) (1) a a2) UU -r-1 ~GS14-1 S14) (1) 00 a QNI UH
E (1) U 1.5:1.0 to 2.0:1.0. The process conditions and properties

of the thus obtained process 0il 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.
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© 'H B alO>-->---- al2 W 01/77257 PCT/EP01/04174 CL Al MS 1
Process to prepare a process oil with an aromatic content of nore than 50
wt % (according to ASTM D 2007) and a polycyclic aromatics (PCA) |ess than
3 W% (according to | P 346) by (a) &ahtActli MgSa 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

|i qui d-1i qui dlext PAEERSA teoPdRRAIGher BrACERE pidcwdshoian Bgopbtakcned by
removing thecpakantsekvaBlof Mt B 2R Rgeegﬁzh'%gdt%%%w BC%0b3) 1D
obt ai ned by renoving the polar solvent fromthe BOCt om product. "2 Process
according to érdi m Polrke¥Feiln erematdrat i(ECA)| dhskydhecaBbensfraction has a
ki nematic vis I 0 f, che 1 S an.arqnati
content 15 OSQEEF%SZth%Qa%g 366até?ega)P§8§Eg§§g€§o%d?%gdt%léFgfﬁl5%
whereith the akoratirelepmchrrgdiovabbdhihpgathi bhecdnpriisesinheoett raage
fraction obtaipe mvi a ' ns.of solyent xtraction
froma petrolgh%1gpgg??g%% oiF?%B ?%H?h38§88¥ug??8§€Pﬁgwéf ?aﬁ& n a
process to preparend ihubrcoaniteg-basecokl| 1i4uiBracessdaeqatdcngoho claim
2, wherein thgo§BBH§tkﬁerghghtggdrocarbon fiactlogtggn riges t he extract

. process oil "is © y removing
fraction
the polar solvent from the top product and an extract is
10 obtained by removing the polar solvent from the bottom
product.
2. Process according to claim 1, wherein the aromatic

rich hydrocarbon fraction has a kinematic viscosity at
100 °C of between 12 and 30 cSt and an aromatic content
15 of between 50 and 90 wt%.
3. Process according to claim 2, wherein the aromatic
rich hydrocarbon fraction comprises the extract fraction
obtained when removing aromatics by means of solvent
extraction from a petroleum fraction boiling in the
20 lubricating oil range in a process to prepare a
lubricating base oil.
4. Process according to claim 2, wherein the aromatic
rich hydrocarbon fraction comprises the extract fraction
obtained by removing the polar solvent from the bottom
25 product of the present process.
5. Process according to any one of claims 1-4, wherein
the mass ratio of the petroleum fraction boiling in the
lubricating base o0il range and the aromatic rich fraction
is between 3:1 and 1:3.
30 6. Process according to claim 5, wherein the mass ratio

is between 3:1 and 1:1.
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obt ai ned by renoving the polar solvent fromthe bottom 25 product of the
present process. 5. Process according to any one of clainms 1-4, wherein

t he mass wabi/oneef the petroleumfraction boiling in the PobEPTIZ4ITIg base
oil range and the aromatic rich fraction is between 3:1 and 1:3. 30 6.
Process according to claim5, wherein the nmass ratio is between 3:1 and
1:1. 13 WD 01/.77257 PCT/ EPOL/ 04174 7. Process according to any one of
claim 1-6, whdrei BT NESEIEAIE F° MY poCarishddm 1td t mdismedd ni xture

is between 3: knanchaksl raftiPrdcasse 3AAWiNd JehtCha) Pt Me! likddie mass
ratio 5 is between 2.5:1 and 1.5:1. 9. Process according to any one of
claims 1-8, whHér &etveste idmsarhtlirle of the top product is between 50 and

90 C, the tenperabyoRedls thedietitymy edust i7s Refwesn $Q and 89 ¢ and
wherein the polar solvent is removed 10 fromthe bottom product by neans of

phase Separ at it6nPietvgensett3dr ad d -Oerdperature of between 40 and 80 C,

provi ded that ot he pb-@REALWE idl & Satl) Shd $requal @ 1 el o txf%q.nbOt tom
product tenperature and that the bottom proguct tenperature i's bel ow t he
top product témSetaipesatrgel®f phecdey areshditng st dedmeeond ofard ai ms 1- 9,

vherein the pl at Sehéehlerpdrdihfllr dlr. chi POHAGES S0 G, ALy, one of
claims 1-10, wherein the production of the process oil 1s perforne
al ternativel y 5fi BRda 88 0fesnad wherepar ¢he Ipedrirc siliygn20 isasenwived n t he

same extracti ggoﬁoltwgn bio'%t%n?%%r%g;{u'c_%d b}}ilm%% %d o%ugh%%% of p(%%etr.ati Qn. a12.

e
sepa 10on 1.
Process according to any one al ns wher thep rocess ol IS

furthernore degaxdgr B3 aUdengferatpreceds beitiveelnt dionaddbyla °gr,ocess
accordi ng 25p&8v§ﬁ%do@%aqft%%akg%p%}%%ukg 3Pl %e%%tEQeqaﬁ% %q%gﬁebr 14
below the bottom product temperature and that the bottom
product temperature is below the top product temperature.
15 10. Process according to any one of claims 1-9, wherein
the polar solvent is furfural.
11. Process according to any one of claims 1-10, wherein
the production of the process o0il is performed
alternatively with a process to prepare a lubricating
20 base o0il in the same extraction column in a so-called
blocked out mode of operation.
12. Process according to any one of claims 1-11, wherein
the process oil is furthermore dewaxed.
13. Use of a process oil obtained by a process according

25 to any one of claims 1-11 in a process to make a tire.
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