; STe3egCg@ ( T6NT+1 WO 00/ 52115 O L TREATMENT PROCESS PCT/ GB00/ 00635 This
invention relates to a process for the production of a process oil having
an aromatic content of at |least 20 % by wei ght and a pol ycyclic aromatic
(PCA) cont 896 1fess than 3 wt % In this application, aPEREBOYOIEINt ent i s
measured by the ASTM D 2007 net hod, and PCA content is nmeasured by the IP
346 nethod. Process oils are hydrocarbon m xtures that -boil in the sane
tenperature range as |ubricant base oils, and |ike |ubrican are
derived frompetroleumdistillates by solvent extraction. I-mmmﬂmm "m‘mm"(

| ubricant base oils which are rarely enployed outside the |ubrig

field, process oils have a wi de range of industrial appllcatlons

exanpl e, they are used as solvents, anti-dust conmpounds, plast|C|sers
and/or 10 extenders for synthetic and natural rubbers, and in the

manuf acture of printing inks. In order to be suitable for these
applications, the conpositions of process oils have to be carefully
controll ed. Various methods of preparing process oils are known. For
exanple, in GB 1426746, a petroleumdistillate is contacted with furfural,
and the resulting primary 15 extract is re-extracted with furfural to
produce a secondary extract and a pseudo raffinate. The pseudo-raffinate is
distilled fromfurfural, and then de-waxed and hydrogenated to produce a
process oil. A problen1mnth A b it produces a process oi
having a | ow aromatic conte hydr ogenati on step.

Aromati c ConPUHISEfenthdWeMRE to & PidReds faGhé plodBdtionTd psmbsl dm&viﬂ aperties,
whi ch are desirable faor a nunber of, applications. The p écyc iC arorratlc

(PCA) conftiatiprontent of aleast gp o by waigltednd aaebmﬁwa@%lﬁtﬂ’@ gontens Phum
because s %{/‘\D ﬁg m”ﬁ d ﬁ‘l @sSppRAaSH, aAdthdicBhtemG 8 e ufdbyhY ASERIB Nt &l
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2007 method and PCA content is measured by the IP 346 method.

5 Process oils are hydrocarbon mixtures that boil in the same temperature range as
lubricant base oils, and like lubricant base oils, are derived from petroleum distillates by
solvent extraction. However, unlike lubricant base oils which are rarely employed
outside the lubricating field, process oils have a wide range of industrial applications,
For example, they are used as solvents, anti-dust compounds, plasticisers and/or

10  extenders for synthetic and natural rubbers, and in the manufacture of printing inks. In
order to be suitable for these applications, the compositions of process oils have to be
carefully controlied.

Various methods of preparing process oils are known. For example, in
GB 1426746, a petroleum distillate is contacted with furfural, and the resulting primary

15 extract is re-extracted with furfural to produce a secondary extract and a pseudo-
raffinate. The pseudo-raffinate is distilled from furfural, and then de-waxed and
hydrogenated to produce a process oil,

A problem with this process is that it produces a process oil having a low aromatic
content as a result of the hydrogenation step. Aromatic compounds, however, impart

20  solvent and swelling properties, which are desirable for a number of applications. The

polycyclic aromatic (PCA) content of a process oil, however, should be kept to a

minimum, because such compounds are undesirable for health and environmental
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reasons. PCT/ GB00/ 00635 In EP 0417980, a process oil having a high
aromatic, and a PCA content of less than 3 weight %is prepared by
re-extracting a primry extract under specific tenperature and sol vent
condi ti onsW %ﬂ/%‘l?l cally, the process is carried out in afFERBWAESon
colum operating at an extract to solvent ratio of 1:1 to 1;1.8, a columm
head t enpgysadsure of 50 to 90C and a bottom tenperature of 20 to 60C. The
bottom tenperature of the l unm i;s defijned as the | owest tepperature in

the extracti BhEgtoéb793?h%p’1‘?§§§°t1@ﬁ‘ﬂ'&%h‘§? arogratie,fd @ §\Ganerntent phiess; enper at ur e
at the U%rﬂﬁghtr"/@% #epld fh% e‘iﬁh&ﬂf@ p%ﬁ? SHtfald unldbr dpecifide hi ghest
tenperature in the col um. havé now di scovered an alternative route
for the pemptnauiecnd solvent corditionsi Specificplly; ithe pregesyis catied prida@nt process

i nvol yes th lf g

condi €i offs r?%'%%lpél g‘(’:‘é’pgrap?% g)séx{cr)gqtft qve(rglt}éalg%grl §ﬁ§ﬁ cé %Oc?])!?.\ %{'\aﬁ {f at | east

20 by weirghieratid of 5B¢90T) ari béttonh &%ﬁ»eiah&BoBZMo 66°CFRhd ba®ém 441 descri bes
a process in which a prlrrary raffinate is extracted in a 15 second

extract i ¢emesratpre ofigheesplumn is Hefingd g thedowesh temperstiye iipe e¥teastion #eBuch t hat
process not

pr oducedql k@go éhﬁ&@bﬁﬁﬂ@?@@@%ﬁ? Hel %&g&{l&gﬁﬁﬁﬁ@%pﬁ?@gﬁ?éggcg{:‘%fgfsx@f or the

pr oduct i @nluoi. eﬁqncmtt}estss melmgh'eheememtassn terphingi ng: a) contacting a

petr beum di |}I]I at e th a vent dngan ttractf on coI]urm 20 whi ch
operates wt a primry

] ayE e et b Shte b B et et etk

raffinate faéiﬁ)dﬁll?' fiRe prebentProdéss Hiveveextratlingthe paGikily T@finate upddr Bpdcificr af f i nat e
with a po vent in an extraction colum which operates at _a bottom

t enper at QPEFatinggonduions torppdyce 3preqsss ilhavingap arpsatis content of at Isest 238% act i on

col um ofbys_t °mﬁ‘x)d PEA b eﬂthtﬁ‘lés?ﬂﬁﬁ:!%"/@o to 90 C, 25 d) withdrawing a
secondary” extr ?romt e colum of step c), and e) renoving said polar

sol vent fr omFBall 2955@6 desimbys aepmpastn wihiblea pnmwsd’ﬁmtb s eptradedting by t he

pres i nvention .have aro ic con o.b WEI ght and a
Ch dant aROP ERPRE e Bl it Proks <afichs BBl ed SRS MaRRLE e Tor &

nunber ofoilRglingaat b@ﬁﬁosntfoarofmeqmsleﬁ,mmu&oirvam;&odma| dust Corrpounds 30

pl asticisers and/or extenders for synthetic and_natural rubb and in the

manuf act ur e SCCYiAingl; thg Presry mVPW'%’t@B“Q?”R’ﬂ%ﬁSb&fF'?ﬂ REQGHCEPR P ‘H ate is
cont act eqheieldbiP tHaPrélesSInRiRing! N an extraction

a) contacting a petroleum distillate with a polar solvent in an extraction column

20  which operates with a bottom temperature of 30 to 80°C,

b) withdrawing a primary raffinate from the column of step a),

c) contacting the primary raffinate with a polar solvent in an extraction column
which operates at a bottom temperature that is higher than the bottom temperature of the
extraction column of step a), and in the range of 60 to 90 °C,

25 d) withdrawing a secondary extract from the column of step c), and

e) removing said polar solvent from said secondary extract.

The process oils produced by the present invention have an aromatic content of more
than 20% by weight and a PCA content of less than 3% by weight. Such process oils are
suitable for a number of applications, for example, as solvents, anti-dust compounds,

30 plasticisers and/or extenders for synthetic and natural rubbers, and in the manufacture of
printing inks.

In step a), the petroleum distillate is contacted with a polar solvent in an extraction
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2 WO 00152115 PCT/ GB00O/ 00635 col um. Wthout wishing to be bound by any
theory, the polar solvent is believed to renove at | east sone of the PCA
conmpounds originally present in the petroleumdistillate. The procedure
produces t\’XBOE(ﬁ%E%S: a primary extract at a | ower porti onPEF/GB#0635 urm;
and a primary raffinate at an upper portion of the colum. The primary 5
extract i v =k | i kG aromatic
component SR Svdicht S 6P BRTanp Bsuly ' rolar SUeRR KAKEH 8 P
pr ef er r ed remavsdt teasttsome lo€ thedRCGé coroponsds oriiginally present inf thepetroleuraxt r act and

recycl ed. : be carried out, using.an e ction col um I ch

oper at es éi? Elgﬁ%g‘ﬁ%ﬁ\%f %’ﬁ’f)ee&zgfiﬂ?eg “E# p%&f 8%5%&?’ %‘&% eatrtg ?“f/e,r pﬂé“’tnoovfw;SC, and
es peci( al) | yheSdohinm, _ZﬁkC? Fﬁhgrylsﬁﬁihdwetaom lﬁﬁiﬁt)ﬁcﬁrﬁbm bﬁthefcolhhm.f fﬂurs1 pﬁma?yt ract : on
step is princjpall ependent on the tenperature of the polar sol vent
and thg p§W8’F B V&P‘s‘i“%@ Q“themﬂﬂfesﬁé@tw‘%mﬁ? el ABYMBAOMPEARNLS cool i ng at
the base ghisleRBad¥s WitlhdrhWh oA tHE Base bR coRAMETAR ?F&erpe@%nﬂi&dhﬂme ANt ,

i nfluence on the selectivity and sol vent power of the solvent enployed in

t he presepplal snheant isgemovad fodm the extract andifécpeleds t he final conposition of the

primary raffi 1 S.produced. In one _enbodi .a tenper I r adi ent

I S maintai nedggﬁ)ga%bn aYIti‘g cw&ggtttfsbnﬁ a&‘&f‘iﬁ?ﬁ%n:?ggﬂ‘gﬁ'ﬂ 'E‘Y]hé(t%cf egggﬁggéggtﬁoﬁhe col um
i s mai nt aitdifseratre®? 30 o 68X prdferasly, a3l 1o 175°C, e esprtiMIe3s todoeCstThehe bott om
tenmperature is maintained at 60 to 90 C (base colunn tenperature). The

t enpertdt ubattemterapasatute af dhefrshextiaetiansiep @bispaneipally depgndention theot t om

t enper at urg 1 7 r ‘L T f%%“ﬂl of

sol vent ré a‘%e?%/tié{e%gk %eéoﬁ%lsgﬁ%ltgﬁ“ g&‘lﬁ] ‘?%th"beé“‘é?%ﬁt“g?}gg& nlg%ee&?hretl e ‘range of 70
to 300 voladdigiomat edading lat the baseOofitite &BActioml coddmnarthistemperatird lyas at20 to 170 vol
% It should be recogni sed, however, that the ci se solvent,.tq distillate
ratio useéimP/\‘/'l”Falnt 'd‘ﬁb%‘ﬁa °8ﬁhet sr?gec?vgémgfda?rgPPWF%%E%?%WB@%’HPIOYP&“’ anpl e, the
sol vent t @reédemlinvehiidrs whidhii niFRYafféers enidfiralconpesifieh bf hg primageatfihatehe
distillate, and/or its crude origin. 25 The primary raffinate prqoduced in
step dp i Preduestriaone embediment, p grmperatireigiadiedt ismpintained slong the extraction, and
re-ext rathSﬂm‘g{' L P HeHead ?Hﬁ%'&hluhlﬂ ifmSREMAE 158 t\6eﬁb°@g{e5&18 @R step (Step
c). The procedure produces two phases: a secondary extract at a | ower
portion ofterhpeeatame), wrhiilst the BoRorm eempediainge i¢ Mhihiaingt at 60 tosdd Wpfbase qotuntd on of t he
colum. In one enbodjnent, 70 to 100% of the polar solvent is renmoved from
the 30 pritsaReathne) 1 [ htempersbire fitferenee prtweante heatempTEsUrend FHEROERM n t he
second 50'¥rﬁ;§}§rat L A6 98 TPEPorefa-Biva0aB!sgec 95 to 100% of the pol ar sol vent
S rermveé. he bottomtenperature énployed in step c) is in the range of
40 t0200C, pr dhenmbunt of S&ven rd@tivedo geteslgac diafillaye gtaployedny(ye R thes

ext ract1 oAHREE AR 2o )% TR I oailAhresbSiGo2p 30 13bbet g 2

bot t om t epeltahtul® botecéBnised, Ablever, tid ehel RERRIsBlveiitao distififte pitio@séiwileen t he

head tenperature and bottom tenperatures is 5 to 70C, preferably 30 to 50C
depend on the type of distillate employed. For example, the solvent to distillate ratio

may depend on the boiling range of the distillate, and/or its crude origin.

25 The primary raffinate produced in step a) is withdrawn from an upper portion of
the extraction column and re-extracted with a polar solvent in a second solvent
extraction step (Step c¢). The procedure produces two phases: a secondary extract at a
lower portion of the column, and a secondary raffinate at an upper portion of the
column. In one embodiment, 70 to 100% of the polar solvent is removed from the

30  primary raffinate, before the primary raffinate is treated in the second solvent extraction
step. Preferably, 95 to 100% of the polar solvent is removed. The bottom temperature

employed in step c) is in the range of 40 to 90°C, preferably, 55 to 90°, and especially 75
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The bottom tenperature of the second extraction step (c) is dependent on
the tenperature of the polar solvent and the primary raffinate. Like the
bottom tenperature of the first extraction step, however, the bottom

t enper at ur & BI¥5¢HE second extraction step may be control | BEVGPOUNES: i oral
cooling at the base of the extraction colum. The second extraction step is

carried oflooat. dn BadHBodRAdnt, fBptcd IR Wuludifodh &&r@tion)colubli iavihg al NCr ease
in extraction tenperature decreases the selectivity of the solvent. Wen

t he pol arhesdicolomn terperatntnaf POrte 339 tGrcand @ bottemtempstatpeecal Thtod0B3Ce) | a
i i . ' 9 | d. Th
verars ol bkt iR SONERI A AR ihipcfacife af Bouorf BamispyRECR WS L TNT,

| ess sol ufel °Qaprefefdblyi 30 todopOnent s of the primary raffinate accunul ate at
an upper portion of the solven

extraction, colu as, a 15 secondary
raffimite. Thit® Qodem tﬁ’é?%fﬁ%%ﬂfbée eGP E) ’éd‘FPﬁ?ﬁ?mé’H&h“qi stilled.
The sol veinpb@aRY 6f BE pBRY sdheent Bfthié P9 raffifats! SEike kit tORBmAGRMBSthiNRNT , the
secondary raffinate is purified in distillation colum) and then sol vent

dewaxed tef the Brstiearagtionigen, hawevendbe bestam tempgratige ofthgise¢pnd gxtyaciion St ep ¢) may

be perforged i n Lfferent extracti . referably,
however , ?qﬁ’emgg 9°é‘>?’t°ﬁ%‘¥:?¥ %aﬁﬂggfllf%ﬁr}gsat gi%pq%g%/w? %’&%%‘?rﬁcoy%%??h e?he anount
of Isol vgniecﬁx&iba&:iamr%@epﬁebirﬁb&fwnfggs\tgil\bﬂ4tgﬁterri t?mg}hetuse?amtepiaxx r?g% i on ZB gp

enpl oyed may be in the range o to V.0, refer : to

vol 940 an’&cr&Sﬁé’éF’&Fqc??" mewrgg@r%ps.t@@s “WFB_t ‘Pth tbg\%"?‘fan-:\R'hé}'fhPact i on step,
the preci ﬁcﬁar%%lv%ﬁﬂ& rdnfoval %h‘th@&&oﬁcﬁw &tiEH sithle), afROREiPRvVIngR type of

distillate enployed. For exanple, the 25 solvent to distillate ratio may
depend onPEAsomeniratiap of dngleoct lashis pddduced. | Breeoverati aramaticiegntentipfghenr i gi n.

ur f ur ai . POFan st RN Tandths FovHER; TRIEFSMaR pRbBRE BB P e
These andprithdrg raffisgre adcamalate dt@n ppyes @oition ¥ dietsolventvextrhctivawolendeacr i bed with
0 Sy BB A e B S g o
drawi ng dgjNent &c%r&ﬂﬁ%@ér‘é M6 e GREPTH SR SnBodiet tRskéA@AdyON col um 10,
a4 WO 00/52115 PCT/ GB00/ 00635 _
raffinate is purified in distillation column, and then solvent dewaxed to produce a
lubricant base oil (e.g. SOON with 96 VI).
Step ¢) may be performed using a different extraction column to step a).
20  Preferably, however, the same extraction column is employed for both steps.
The amount of solvent relative to petroleum distillate in the second extraction step
employed may be in the range of 100 to 400 vol %, preferably, 180 to 300 vol %, and
especially, 200 to 250 vol %. As with the first extraction step, the precise solvent to
distillate ratio used will depend on the type of distillate employed. For example, the
25  solvent to distillate ratio may depend on the boiling range of the distillate, and/or its
crude origin.
Suitable polar solvents for solvent-extraction steps a) and c) include furfural,
phenol and N-methylpyrrolidone. Preferably, furfural is employed.
These and other aspects of the present invention will now be described with
30  reference to the accompanying drawing, which is a schematic view of an apparatus for
use in a preferred embodiment of the present invention.

The drawing depicts an apparatus which comprises a first extraction column 10, a
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second extraction colum 12, and four distillation colums 14, 16, 18 and
20. In use, a petroleumdistillate 24 is fed into the first extraction
colum 10 gdosefpsacted with furfural, which is fed into i on
colum 10 via line 22 The colum 10 is operated at a bott%?nielfgén%@?ﬁ ure of
70C. The tenperature at the head of 5 the colum 10 is 109 to 118C. At

| east sorsecanfl extraction|colugwl 1i2c ang fonmdistillationicalemns Hehd.cl8xwd@8nent s in the

distillate 24 dissaolve in.t furfugal f ' tract 26. This
s t har awn 1 50 PrESplrl st 12 fot iy o SR alonIBte THiARRT (20

i Nt r oduc edntatie® withduFliral, WhidhG$fed frtol b exfradtivh cplukinf i0odd firere2 Thece di still ed,
the extract is renmoved for disposal or otherw se. 10 The remaini ng
conponent®@hugin k0g operated |2t fbestom tegneragyre R/ Aifm Fhedrmpasaiure gt dhe head phet i on
col um3_ 10y ASmi? b 108 1b 3§41 3k QefBsord 15t HERS Kl Arohbfe 4dlab il 28 | S
measured at regular 1ntervals to provide an 1hdication of t cont ent
of the r abmposdnes in Thedigillatee@4dydissalvé imthe éuriBalits farmemprimery exteace26.i Thio a

di stillat.ion, colu 14. The raffinate is isolated fromthe solvent, and
't oduc VTGV R e b7 oS i et iod oGt sod  GFoptiEigp Scol vent
extracti ofistillsidhSddhinkf 0/fo pufificatitn. r QRECRSlEA tRe &BRCISO tembved for\dispotal Ne 36.
The second extraction step is carried out at a bottomtenperature of 75 C
The head arethsewise.ures of the colum is 107 to 115C. The extraction step

produges two . r . : he col um 12,
and <Eatlﬁ)second::1ﬂr?l g?ﬁ@ypﬁg@@ﬁ@%ﬂ%ﬁ%@@s&@ft&r?fgaﬁee\glg?&%lﬁ%ﬁggg%eﬁﬁdgéy extract 30
i s W t hdrextactioh@oluininel (Saaprimaey taffiatd 280 THe densityrof tHeZaffinate @84ds fied in
distillation colum 16 to produce, a process qil hayi n clic

o ot | ¢ TORGHES LRI VRIS B PG AL A SiRiErh e e SRR comt ent
of nore than 1 phmayy MBindf28 ifhedirkfddiittd iftbiarditilatichl doluned B, 2fhe t he density
of the secondary extract 30 is determ ned to provide an indication of the

PCA cont gaffingte iy iselated fiogcthe solpent, apd Migodpeaddntodhe sscand-exiRaetinaRolIngy t he

pri meyy rafdi 1.4 hdr @m- 86 thd &1 PG, §xd raction
col U?nylzﬁa%{%g%%ﬁvggé‘t%ﬁlgr@%% : lﬁpgmgg%grll gr y%a@ﬁna?g 34 is

puri fi ed 3én Thestddnd@kiranioa slep iscatrfedtout pr obbttoen empetanzadf 75 U2 Thd fi nate 3 8
which is introduced into a solvent de-waxing unit, 40. After solvent

dewaxi ng head temperatyas ofjbe Reluma iy 195 rtp d ahiC. pHESXBAFIOPSEONTRAIS BEO VI ) 39 i's
produced. hﬁ%rsﬂ‘&cwa%ﬂ tc{ ﬂfdﬂ\(gg 3 bfthE COIUANS 2 2hd alBeontifrydRfin#l 34S

recovere re-use.” I'nstea using two extraction colums, it is
possi bl e attheusbunihieead aifibe seroudany éxsrach3n is vathtirazut framm thetsegpad extraction

20  column 12 and purified in distillation column 16 to produce a process oil 32 having a

polycyclic aromatic (PCA) content of less than 3 % by weight, and an aromatic content
of more than 20 % by weight. As with the primary raffinate 28, the density of the
secondary extract 30 is determined to provide an indication of the PCA content of the
extract 30.

25 The less soluble components of the primary raffinate 28 are withdrawn from the
head of the second extraction column 12 as a secondary raffinate 34. This secondary
raffinate 34 is purified in distillation column 18 to produce a solvent-free raffinate 38
which is introduced into a solvent de-waxing unit 40. Afier solvent dewaxing to -9 °C
pour point, a lubricant base oil (500N with 96 VI) 39 is produced.

30 The furfural recovered in columns 14, 16, 18 and 20 is recovered for re-use.

Instead of using two extraction columns, it is possible to use the same column for

both extraction stages.



S WD 00/521 15 PCT/ GB00O/ 00635 Exanple In this Exanple, a waxy distillate
obtained from M ddl e East crude suitable for |ubricant base oil production

i s treatedwshdsiishe apparatus of Figure 1. This distilla nto the
first extract P(g% colum at a tenperature of 77C. 5 Furfurtall) TF}"IE)’?@ g’eat ed to
118C, and introduced into the first extraction colum at a furfural to
distill atBxampleo of 130 vol % The extraction columm is operated at a

bottom t enperature of .70C. Th at head , of . t e.colum is
109C. The pr o@é@%ﬁé TIP3 R @%@?‘89@ "ﬁeﬁ H‘?“f‘%tdrg‘?“'s%ﬂ‘% ?(f‘?ractlon st age
are sumrelabsesit bage dit ptoductidnas treated Gsingotht eppardnis ofdtiguré &f f i nate yi el d71 %

vol primary raffinate density at 70C0.856 g/m primry extract density at
70C1. 006 g/ mTl}'ﬁd'FtHlétes'é&'Gn@Oékﬁ ﬁrétrﬁm@mqnaf@!qwtgttag@ratpw fd7iGrary raffinate
is fe 7 r reheated to
115C San” TR SRR B RS wh g Bcd e iy xS B 57060 o

% The sefuefiirhl exdistilatei ratio 6013001 %65 Tie exfradtivh @Clufin nsao;twat&d)matlmmﬁr ature of
75C The tenperature at the head of the colum is he process

condi t i ont€MBRRsIUESel74°G- The tmwe%mélﬁ%d efithe %R!‘E%H lg?a@eﬂéfrlémgedi‘nmr i sed
in Tabl e 3 afloAemiiaRdsn thesh sl gagondary
raffinate d’engl tym%l-t@@?O%D e84%%1qr@r§t)séé£:rgér§ gr@fg&gﬁrsact ggsee}]{gxlkty at 70C0. 926
g/m 20 W%econdary extract produced in this Exanpl e was anal ysed and
found .Pg%eza | P 346 PCA content of 2.85 wt % and an ASTm D- 2007
aroma]t nt of 28 wt % The VGC of the extract was neasured using the

ASTM D214&itﬁﬁ§?afﬁﬁft gd and Tound to be P7Py, yolhe aniline point of the
extract, 5 62.4C Various modificafions may
be made tmmmermmatd@%rl bed abov 20356 gimlhout departl ng frpmthe
scope of Lu. S—vert+ exanple—Hhpt-ead—pt—ustng—denstty—-6 WO

00/ 52115| Pt 6‘8‘3@’ W&sGrerrent sto ;Qgggjéﬂan I ndi cation of fhe PCA

content OT & par Trcurar extract and/ or raf fimat e, refrractrve Inaex, near
i nfra-red spectroscopy or chromatographi c techni ques nay al so be enpl oyed.
10 In the second solvent extraction stage, the primary raffinate is fed into the second

extraction column at 77°C. Furfural is preheated to 115°C, and introduced into the
extraction column at a wash rate of 260 vol %. The second extraction column is

15  operated at a bottom temperature of 75°C The temperature at the head of the column is
107°C. The process conditions employed in the second solvent extraction stage are

summarised in Table 3 below.

Table 3
secondary raffinate yield 80 vol %
— e
secondary raffinate density at 70°C
secondary extract density at 70°C l0.926 g/ml
20 The secondary extract produced in this Example was analysed and found to have a

IP 346 PCA content of 2.85 wt %, and an ASTM D-2007 aromatic content of 28 wt %.
The VGC of the extract was measured using the ASTM D2140 test method, and found
to be 0.90. The aniline point of the extract, as measured using ASTM D611, was
62.4°C. Various modifications may be made to the embodiment described above

25  without departing from the scope of this invention. For example, instead of using density
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15 20 25 30 7 WO 00/52115 PCT/ GBOO 00635 Clains 1. A process for the
production of a process oil, the process conprising: a) contacting a

petrol eum ¢j St te with a polar solvent in an extractio g?ich
oper at es mﬁ%i&%ﬁbgtton1tenperature of 30 to 80C, b) mﬁthd?ﬁ&ﬁﬁé&gm i mary
raffinate fromthe colum of step a), 5 c) contacting the primary raffinate
with a pomassuseentsrtd providenandndicaioniof theddl Alcomtesh of i parpiculat extracttand/obot t om

tenmperature.that is.higher than.the bottomtenperature of tqﬁﬁfxtraction
col urm- of FAUERE KofTaCtiYR Aot (ieal IRRaRd sgPotisoRRy B HEmatEraiyG tavIigSRY o
secondar ynm@yhikabé ethployed he col umm of step c), and e) renoving said polar

sol vent from said secondary extract. 10 2. A process as clainmed in claiml1,
wherein step a) is carried out in an extraction colum which operates at a
bottomtenperature of 30 to 80C. 3. A process as clainmed in claim2

wherein a tenperature gradient is maintained along the extraction col um,
such that the tenperature of the head of the columm is nmaintained at 80 to
120C and the bottomtenperature is naintained at 60 to 90 C. 15 4, A
process as claimed in claim3, wherein the tenperature difference between
the tenperature of the head of the colum and the bottomtenperature is
fromSto 70C. 5. A process as clained in any preceding claim wherein the
ratio of solvent to petroleumdistillate enployed in step a) is in the
range;f 70 to 300 vol % 6. A process as clainmed in any preceding claim
wherein prior to contacting the 20 primary raffinate with a polar sol vent
in step ¢), 70 - 100% of the polar solvent fromstep a) is renoved fromthe
primary raffinate. 7. A process as clainmed in any preceding claim wherein
step c) is earned out using an 8 WO 00/52115 PCT/ GB00O/ 00635 extraction
col um having a head columm tenperature of 90 to 130 C, and a bottom'
tenperature of 70 to 100 C. 8. A process as clained in claim7, wherein the
tenperature di fference between the head tenperature and bottom tenperatures
is 5 49 70C. 5 9. Aprocess as clainmed in any preceding claim wherein step
c) is perforned using the sanme extraction colum as step a).
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10. A process as clainmed in any preceding claim wherein the ratio of
solvent to petroleumdistillate enployed in step ¢) is in the range of 100
to 400 vol sA process as claimed in any preceding cj, ein the
pol ar sol vvevrﬁm%or solvent 10 extraction steps a) and c) is ?fe/ ec\zm%rsfrom t he
group consisting of furfural, phenol and N nethyl pyrrolidone. 15 20 25 30 9
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10 . A process as claimed in claim 1, wherein step a) is carried out in an extraction

column which operates at a bottom temperature of 30 to 80°C.
3. Aprocess as claimed in claim 2, wherein a temperature gradient is maintained
along the extraction column, such that the temperature of the head of the column is
maintained at 80 to 120°C and the bottom temperature is maintained at 60 to 90 °C.
15 4. A process as claimed in claim 3, wherein the temperature difference between the
temperature of the head of the column and the bottom temperature is from 5 to 70°C.
5. Aprocess as claimed in any preceding claim, wherein the ratio of solvent to
petroleum distillate employed in step a) is in the range of 70 to 300 vol %.
6. A process as claimed in any preceding claim, wherein prior to contacting the
20  primary raffinate with a polar solvent in step c), 70 - 100% of the polar solvent from step
a) is removed from the primary raffinate.

7. A process as claimed in any preceding claim, wherein step ¢) is carried out using an
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