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PROCESS This invention relates to a process for the production of a process
< 0il having an aromatic content of at |east 20 % by weight and a pol ycyclic
aromatic (PCA) content of less than 3w % In this application, aromatic
content is nmeasured by the ASTM D 2007 net hod, and PCA content is neasured
by the IP 346 nethod. 5 Process oils are hydrocarbon m xtures that boil in

the same tenperature range as |ubricant base oil-s;—and—ike_lubricant base
-oils, are derived frompetroleumdistillates by soly,

xtraction.
However, unlike lubricant base oils which are rarely I@%W@Mﬁ”ﬂﬂl’l”t si de the
| ubricating field, process oils have a w de range of
applications. For exanple, they are used as solvents, antéiscdust conpounds,
pl asticisers and/or 10 extenders for synthetic and natural rubbers, and in

t he manufacture of printing inks. In order to be suitable for these
applications, the conpositions of process oils have to be carefully

controlled. Various nmethods of preparing process oils For
exanmple, in GB 1426746, a petroleumdistillate is conumm'ﬂmmmmwl'f urfural,
and the resulting primary 15 extract is re-extracted W tdbge fural 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 problem wi tomt TREAPMIOESPROBEESAt it produces a process
oil having a |qw.aronatic content as a result of the hydrogenation step.
Aromatic conp avenoRgelptss to & pipgess fargthe progegtion ahieiproprsk il hayingranper t i es,
which are defbdcdohnd Stta: Ra1900Pby ligARAlLGRIEADS proffifc 4RO ¢ aromatic
(PCA) content of a rogess oi I, )fmv%ve_r, ag’h%ﬁg Bré) Ee?o tg)égthJgiO%i mum
because sulEt tBardowtirtddn thisapplication, redmasicicontet éamedsuran ty the ASTOAPEN al '

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 rhethods 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 furfurﬂ, 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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-1 reasons. 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 primary

< extract under specific tenperature and solvent conditions. Specifically,
the process is carried out in an 5 extraction columm operating at an
extract to solvent ratio of 1:1 to 1:1.8, a colum head tenperature of .50
- to 90C, &Fd°™8 bottom tenperature of 20 to 60C. The bottom tenperature of

the col um i g Eebimnesgh, fﬁ%r hbﬁ olilﬁl‘éﬁﬁé a Flrdil d ia'%CtAhgon?

gﬁ%rﬁg;tsi on step.
- The head tenperature of the colum Is the tenperature a he upper nost

regi on ofthanReveight Vuivnrep@ed by ee-dxyracting a wrimdng etiragherger dpeafi?nar at ﬁr e i ndt h;a_
| | ternative route for e production
819 | gpgée;t%n I}oéﬁt%%\ég%%qe{%ﬁogégﬁ%? %t%ﬁcgﬂ%a?%’stgwmﬁ?f)l‘?&@eﬁs AYdP#Rs extracting the

pri mady reafrédinateuromoi@ratp ecinf dxeractap esldént fgiow@Ndith 1a0S alc@lupinadsce @ process
oil having an aronmptic content of at |east 20 % Qé wei ght and a PCA
content & Heéaé‘éretogg%mfov@ 2 ppitqm segmperatyre 9E 3¢ ko KBS, Thpbetess in which a

Primary hahferAakerine O BeBibd 9 1R 132es ‘%&gﬁﬁa&é i@ %&Qﬁé& Sibs However, the
process conditions enployed are such that process oils havi fg t he
conposi t i1&f hed temReeraivre 98 e cplma i the terepeturott the upheorakt reédwastdiengl y, t he

present icHygRt mﬁ'@rﬂfypﬁ’isqg'fm@'xe?trtgrﬁﬁc?r&uf‘e%x i@ oduction of ‘a  process oil,

t he process conpri sing: ontacting a petrol'eumdistillate with a polar
sol vaRt in aMedirre savt disnovered amalterfiventiuchfoohe paddastioni of Praxedsatitt. om

. W t hd | dmary _rafl'jnate fromthe
Egmﬁ%ag? lbg?%{)au}g?}?etpgﬁsgrggﬁ?cg%’tlﬁwﬁgvef %%W%Bﬁ%é‘?$¥‘%ng%f%ﬁﬁaﬁ%u ef fPegififol ar sol vent

in an extbpestingxondidbnsno prodhdechproes 6t Ravimtanardhokit 0FRteRBPEI iBisUs®yt hat s
erature of the extraction colum of step

2') ?h::\dt irﬂ’ﬁrv]ﬁ%g%@%?&o‘%ot“ffg% e§dha®,3 Wh%d) wit hdrawi ng a secondary extract
fromthe col BRT 296 481 @4cribes 2 BRfdess in which a primary raffinate is extracted in a
15  second extraction step. ‘However, the process conditions employed are such that process
oils having the composition of the present invention are not produced.

Accordingly, the present invention provides a process for the production of a
process oil, the process comprising;

a) contacting a petroleurn 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 40 to 90 °C,

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

e) remoﬁng 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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-e) renoving said polar solvent fromsaid secondary extract. The process

oil s produced by the present invention have an aromatic content of nore

: than 20% by wei ght and a PCA content of |ess than 3% by wei ght. Such

process oils are suitable for a nunmber of applications, for exanple, as

sol vents, anti-dust conpounds, 30 plasticisers and/or extenders for

. synt het i cCSAWBR nAFLHeus Wishingise be bousd by By theerynthe pelattaliveat ipbeliepditat i ng i nks. | n
step a), thRvesaliEfRd sty | ; ' sol vent in an

- extraction 2 colégnﬁwv(\)(y#{t%opu?‘i\;eés ﬁuﬁ%&%rﬁaﬁﬁ%ﬁﬂéh@@%&gﬁle@ﬁemy1 t he pol ar

sol vent i distiiate; dihearacedure preduess two phases 2 gomeryektradt et POAeTmTRoUCdS

originall I, I | St he ocedure produces two

phases: aﬁlﬁ%lﬁg]rﬁs%gfﬁ r E’;{gﬁ' rgﬁ%étglagém{}renrp Pg%?‘% |14())Angff)t§ ° C% nem'(%lfelfn%faryand a primary

raf fi nat eexstactan salpgpericlpardtdoomprises naghehenia] amirpolyEirdicardniabit Yorhpodsite act i s

'solvent-rich and conprises. napht henjc, d polycyeglic¢ aropatic, conponents.
This extr Z@f e’?t%acws f"lﬁnggflré\‘?m%?frbtﬁ? E"ﬁé ot)tg@é&gf““t ﬁ'éXE%/??W& ?mg?#rrge%rté? erred
enbodi menpolart saBentiOtedioveirdi® e dxfadt endmRgbiddr om t he extract and recycl ed.

Step a) may be carried out using an extraction colum which operates at a
bottom t enpet'sh HrRRYJR catyied Quiptsing ap exirastigh Fglumn srhich operates gtrdboiepeci al |y 55

to 70C T%pl@td?@&f‘%%@@? &Eﬁta’l!g > @y bhe: fa'hnﬁ és%pﬁgéi{}r(’ﬁ%gé ng‘{)q. Shap (a) is

princi pal |y dependent on t e eraturé o vent and the
pet r ol @unbetitem iemperatmrdofi therfinst drtractomtstapl (k)eisl ptincipatig defendentidn theol i ng at t he

base .of t Lon.col umm. | s fenperature has an inportant influence
on the seFEZn(Pftg fgﬁﬁfttgﬁa"‘%’o o\\jvglr‘]ttangg’ e &SEB?‘I%S @%? 9‘3&?”3’%?’3%’85 F’:ﬁ t he

present i addrinalonoplingit ce bake sflthdextradtfomciofininh @hisita@pergrofE@siad i on of t he
primary raffinate. 15 produced.. I n one enbodi t, te rafure gradient is
mai nt ai negﬂ%ﬂﬁgﬁd"i}%gceeg&tggﬁ%ﬁty aé‘gl“ﬁﬁ?ﬂt pgﬁ?ﬁ%ﬁaﬁoﬁ’l‘eﬁéf‘%@ﬂﬂé ’(S‘ftﬁ‘f he col um

i s mai nt aipreseht Biver®ian,tvohidid Gurk NEFaeks Gl AN condpB IR SttHE fmanhithrate t he bottom
terrpelrlgture is maintained at 60 to 90 C (base colum tenperature). The

t enperat uPEdYses & eivcinbedimget A temrsrarg gradieniys raintained #lpag thsextseqtioa m
column, such that the head of the column is maintained at 80 to 120°C (head column

temperature), whilst the bottom temperature is maintained at 60 to 90 °C (base column
temperature). The temperature difference between the head temperature and the bottom
temperature is from 5 to 70°C, preferably 30 to 50°C.

20 The amount of solvent relative to petroleum distillate employed may be in the
range of 70 to 300 vol %, preferably, 100 to 250 vol %, and especially, 120 to 170 vol
%. It should be recognised, however, that the precise solvent to distillate ratio used will
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 producéd 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 2 secondary raffinate at an upper portion of the
column. 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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-tenperature is from5 to 70C, preferably 30 to 5.0C. 20 The anount of
solvent relative to petroleumdistillate enployed may be in the range of
- 70 to 300 vol 9% preferably, 100 to 250 vol % and especially, 120 to 170
vol % It should be recogni sed, however, that the precise solvent to
distillate ratio used wll depend on the type of distillate enpl oyed. For

- exanpl e, {Jo°eoly e entdditient kich 8f i€ corfibd But afl 8RERHoPELIdREh Rl Ng range
of the distillate, and/or its crude origin. 25 The primary raffinate
- produced herdsplamnagmpesatuietolfi 89 tankd0fCopmdmbarpspetemperaturoof. @ to 0BECext ract i on

col um ang, I a- . |t | ar lvent in ecaond sal vent
extraction é@g@%@ﬁ%ﬁ%e&&hgﬁsﬁ%géaﬁd?%m fgrgé’ﬁ%%ns o\?\%mgﬁnzi%eer%?re%mss econdary
extract ato #°C|) mreferably®otto so0°f t he col umm, and a secondary raffinate at an

upper portion_of the colum. 70 to 100% of the polar solvent is renoved
fromthe 30 prlp?ermrttﬁmrtﬁlf’?‘?r?fafeé’,fﬂlﬁ’e‘ﬁﬂ“é eXIRFLR SieR £ ‘Sr‘rI?FPF’i‘q’?étt‘@ e treated in

the SeCODEknﬁ:@JaﬁﬁBbftﬂ&hél&ﬁJoi\@ﬂk an8 tRIprinkirPf AR Y.ikeXhe b tohPRMp&ErENE pol ar
solvent is renoved. The bottomtenperature enployed in step c) is in the
esqfed

range of &UFhE Brsbeiacinreten Apvsyer. g hogogyempgiatuesqidhd srong exdactignt o 90C. | n
one enbodigRRby bStdkrofidd BySadgRbAd @&gggg HEbag o?ge%m%h k@lmf Ot having a
f 90 to 1 ., and a

head col umm' tenperature ottomtenperature of 70 to
100 C.  Thesondeenbraetinustap isicaries s eter loghendettorh hempeedute tremstep a). UFlés and bot t om

t enperatu ' 7 referably.30 10.50C. .5 The baqttomtenperature
" of théas e([?g% ezli? )Ft?tgﬁ?no%ggfrgtﬁ??cge)‘;%lgssex(t:iléepsgltﬁ”atévﬁ? OF Hiesplyenty g’f%’ﬁ%fﬂgt ure of the
pol ar sol pelatsobveok it teenaved frar yher saédnidargtertradt irk®ep ¢)ea protdso Bl hatqger at ure  of

the first tractjon step, Jhowever, the bottomt erature of_ the second
extracti oﬁexscf’g‘benkﬁtif" ﬁc"gr% P\gﬁfséﬂprlﬁ’f}“?&d%ie 8%%{1‘1@’88??%@’“5{“ e base of the
extract i oproeess aiink mdré €han 2Ot I TR ie@sohbRIpatHidédnipRderddrtRd a hi gher
bottom tenperature than step a). This 10 increase in extraction tenperature

decr eases PRR&Y Saffipate aqppmylagrat BThEPPSOPATERR Of thp sRlvanhextragignegolusil agent i s
renoved fQBhdaREraBRERN AR Yafitdts A% bd RndVEPEHEN thefeoRInC §RaiQAbd AN Ng a

solvent recovered may be recycled for re-use. In one embodiment, the secondary
raffinate is purified in distillation column, and then solvent dewaxed to produce a
lubricant base oil (e.g. 500N 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 fo 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 onigin.

Suitable polar.solvents for solvent-extraction sfeps 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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-PCA concentration of 3 wt %or less is produced. The overall aromatic
content of the process oil is nore than 20% by weight. The | ess sol uble

- paraffinic conponents of the primary raffinate accunulate at an upper
portion of the solvent extraction colum as a 15 secondary raffinate. This
raffinate may be renoved fromthe colum, and distilled. The solvent

- recover ed s¢gyd BRrac8&YEfkh 0bnd Rut@ftillalifn HREnRNROM T8R4 24 he secondary
raffinate is purified in distillation colum, and then solvent dewaxed to .

- produce a | ubYyséanetipleym dittillate 24ds fed G thel firgt egigaciph colgnep0 ejd nay be
pev [ or red chiRhde Bl S i A WG BT Nolhfin 30 SR ik 25 TRO _Pref eran!y.

however, the sane extraction colum Is errp oye steps The anopunt
of sol ventolnmhdp iisvaepetagedoe f iboft@u anthiesturk lofTG°CL IThe heneenas dt X héadGifi on st ep

enpl oyed [<] 100 to 400 v % preferably, 180 to 300
vol %(§ g’aeygg‘ﬂgb{bdf (?ng‘gg(%c}"z‘%ﬁt SRgpe ghth ?W?Wafq’i@“ﬂaf‘%t‘apéﬁlewactlon
step, thecpnpsies® lrsmbu@maté@ diskoRrk id thahiafiratd RrHaHimily dxuid@pengpgn the type
of distillate enpl oye For exanple, the 25 solvent to distillate ratio may

depend oni&WEdgsT ‘?T@theé’i":@f'eofé‘fe firpfeextrpation|cplyma 10.and iviptrpdused intccr ude ori gi n.
Sui t abl e pRiiftion %&h?ﬁﬁ Bb For' hﬁ%ﬂLrY e@{lqe &1519&7&;{ Oe?tr%t sﬁ%mé‘)( xdd%?oselxlnd ude
t re

furfural, -phenol and N pyrro one erab
enpl oyed. oThd@emvisend ot her aspects of the present |nvent|on will now be

~descrijged w t'?he?)gmal i ggll?g?eh% ?Hx%d%% g)tlTBilnl)él ?a&,?:ﬁ%é)&g@ﬁﬁlm chis a

schematic view of an use in di ment of the
present i nvtmtnommluﬁﬁlneo aisreapmingy chifiriatet 28 alrheaﬁrmiy af the raffraedgcionpri ses a first
extracti on col 4 second, extract.i on tgoH;rm 12, (gnd f qur

distillation o atﬁ?%“aiﬂ“eri"és to pgovidepn spricatign gthe PLA copied; of tha rafisttel | ate 24

is fed into tTEBe15r|irﬁﬁ'9rﬂﬂa[eﬁmitllsﬂi&nﬁﬂoﬂﬁ&dhﬁoaﬂiiull&l@ﬂkélﬁﬁxﬁ%wirh@ furfural,
which is fgg |tnt0 i?Fﬁe extraction columm 10 via line 22 The colum 10 is

operated & HSiehrd e e selvent ¢ nprpducetingo thesasnad sxtractiomeolyme head of

15 12 for further solvent extraction. Fresh furfural is introduced into the column 14 via line
36. The second extraction step is carried out at a bottom temperature of 75 °C. The
head. temperatures of the column is 107 to 115°C. The extraction step produces two
phases: a secondary extract 30 at the base of the column 12, and a secondary raffinate 34
at the column head. The secondary extract 30 is withdrawn from the second 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. After 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.



- of the raffinate 28 I's nedsure

-5 the colum 10 is 109 to 118C. At |east sone of the polycyclic aromatic
and naphthenic conponents in the distillate 24 dissolve in the furfural to
- forma primary extract 26. This is withdrawn fromthe base of the first
extraction colum 10, and is introduced into a distillation colum 20 for
purification. Once distilled, the extract is renmoved for disposal or
- ot her wi seExamplahe renmi ni ng conponents of the distillate 24 are wthdrawn -
fromthe fir ; t] . L nar af fi nat 8. The density
oh OBEDE | AP S bl PRl e 8% e an
i ndi cat i dnbrfantttiaee dlodiotioreistreattd e thafappanateof Fljage pri mary raffinate 28 is
then i ntrOducﬁﬁjscjirﬁgﬁ af%{Stifhl gti'on colum 14. The raffinate is isolated
fromthe sol vent  Uafa St Piofas BEt Piragteneolumny gdempertetaf dh ol uim 15 12
for iyt hRirfusdkisReteat8Xid BREE AAd inffolSdkdlibth ik bt defiadddh/-BAHEGH, | Nto the

)

¥

‘colum 14 via |line 36. The second extraction step I1s carried out at a
bot t om t efiffarehtoydistillase rafig of130Tyab %. NBRecextrestivarcalunmas opsfratedha adottorm i s 107 t o
115C. Th ' t S hases:. a s ' extract 30 at
the base SrTTRe Sn o 0 RARHERS: b heal DARE R0 PG “fp it umn
head. Thecosditomcmployekintizclirst30iviest extrhétibhawge fifeQininaLsed @COME £Xt racti on 20
colum 1 o r%:l purified in distillation colum 16 to produce a process oil
32 having a 'polycyclic aromatic (PCA) content of less than 3 % by wei ght,
and ar® arfebi{d ¢ content of nore than 20 % by weight. As with the primary

raffi natf_g_g,__(_he__dg'r\cify of fhei':m‘nnrlary extract 30 is deternned to
provi de |dTmanyiadineteyigldof "t he PCA conteny 7bf6 vdle extract 30. 25]|The |ess
sol ubl e the ppRmary raf fHmate 28 are—wthdrawn—f+9m t he head
of the sg‘con ex'.nfsltﬁg.‘ri’sb atc'}(?i Grm 12 as a glegg?)ﬁpd‘gry raffinate 34. |This
secondar|ypriniadf éxtiaetdensig ai Boopuri fied in digbsphati on colrunn 18 ¢ produce a

sol vent -f+ee—+affinate 38 which is intioduced into a solvent de-waxing
unit 40. After solvent dewaxing to -9 C pour point, a lubricant base oil

(SOON wi th 964 MekecdRd sotveRf %?@%es}%g,e{ﬁg %rilfn%'rryfr%galte 1s$&P i\rlxg)r_tgcg sclcci;lndCOI ums 14,

16, 18 and 20 is recovered _
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 %
secondary raffinate density at 70°C 0.842 g/ml
secondary extract density at 70°C 0.926 g/m!
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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-Instead of using two extraction colums, it is possible to use the sane
colum for both extraction stages. 5 Exanple 1In this Exanple, a waxy

- distillate obtained from M ddl e East crude suitable for |ubricant base oil

production is treated using the apparatus of Figure 1. This distillate is
fed into the first extraction colum at a tenperature of 77C. 5 Furfural
- is preheated to 1%8tC, an(geti nt%oducgp iF;Egbthe first extraction colum at a
furfural tBP2EHTEREHS IPEOLRandnBiTalien el the IF ey contert b aRrECHPbHREH AT i
- oper at ed atffifath)etftaRtive hedD) Qle@tibfr£red fspetdescopli 6r &@&ﬁﬁg@-ﬁﬂﬁ@teéﬂmcfugse head of
the colum is ngC. The process conditions enployed in the first sol vent
extract i or&elgde spelodstmarised in Table 2 below. 10 Table 2 primary
raffinate yield 71 %vol primary raffinate density at 70C 0.856 g/ m
primary extract density at 70C 1.006 g/m 1In the second sol vent extraction
stage, the primary raffinate is fed into the second extraction colum at
77C. Furfural is preheated to 115C, and introduced into the extraction
colum at a wash rate of 260 vol % The second extraction colum is 15
operated at a bottomtenperature of 75C. The tenperature at the head of the
colum is 107C. The process conditions enployed in the second sol vent
extraction stage are summarised in Table 3 below Table 3 secondary
raffinate yield J 80 vol % secondary raffinate density at 70C 0.842 g/ m
secondlaOry extract density at 70C 0.926 g/ m

15

20

25

30



-20 The secondary extract produced in this Exanple was anal ysed and found to
have a | P 346 PCA content of 2.85 wt % and an ASTM D- 2007 aronatic

- content of 28 wt % The VGC of the extract was neasured using thglNSIMISE

D2140 test nethod, and found to be 0.90. The aniline point of the extract,

as neasured using ASTM D611, was 62.4C. Various nodifications may be nade

- to the enbodi nent descri bed above 25 w thout departing fromthe scope of
this inven&' on. For exanple, instead of using density 6 neasurenents to

- provi de an-i®HB% cati on of the PCA content of a particular extract and/or

raffinate, refractive index, near infra-red spectroscopy or chromatographic

t echni quesl. mayAaregsspler dreproguction®f a pocesssoil, Bg progess gomprising:OYD W SE

Claims 1. A process for the production of a process oil, the process

conpri si nga) a) coordctiag hpgtralepmtdisiliatenvilh 8 polal sdleentiin in extpotian cslamvent i n an

extraction colum which operates with a bottomtenperature of 30 to 80C, 5

b) wit hdr awhidB oerfes Wathya Betfon feaiRrdtire & BOe sy of step a), and renpving
70 - 100% of the polar solvent fromstep a) fromsaid primary raffinate,

c) cont5act1i,)ng t\bﬁhd\}ﬁ%vcﬂﬁray%ﬁxﬁ ir%ﬁtefﬁ%&t&ﬂum Oy\gtga??ﬁapgl ar solvent in an

extraction ‘col um operates at a tom t enper e that is higher

than the br%Hogmg 70 - 100% of the polar solvent from step a) from said primary raffinate,

c) contacting the primary raffinate from step b) 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 40 to 90 °C,

10 d) withdrawing a secondary extract from the column of step ¢), and
e) removing said polar solvent from said secondary extract.
2. A process as claimed in claim 1, wherein the temperature difference in the

column of step a) between the temperature of the head of the column and the bottom
temperature is from 5 to 70°C.

15 3. A process as claimed in claim 1 or claim 2, wherein the temperature difference
in the column of step c) between the head temperature and the bottom temperature is 5
to 70°C.

4. A process 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 %.

20 5. A process as claimed in any preceding claim, wherein prior to contacting the
primary raffinate with a polar solvent in step c), 95 - 100% of the polar solvent from
step a) is removed from the primary raffinate.

6. A process as claimed in any preceding claim, wherein step c) is performed using

the same extraction column as step a).



-tenperature of the extraction colum of step a), and in the range of 40 to
90 C, 10 d) withdrawi ng a secondary extract fromthe colum of step c¢), and
- e) renoving said polar solvent fromsaid secondary extract. 2. ALENGWESE as
claimed in claim1, wherein the tenperature difference in the colum of
step a) between the tenperature of the head of the colum and the bottom

- tenperature is from5 to 70C. 15 3. A process as clainmed in claim1l or
claim 2, erein the te eraaure difference in the colum of step c)

- between the he pfwgﬁﬂ% Ahan Peceding Sam: avhsesimtheratio of splvanptoroC. 4. A
process as clainmed in any preceding claim wherein the ratio of solvent to
pet r ol eum Rstrteum distéllasepimpleyed insten s i) the saniga of 70 teedifevad .70 to 300 vol
% 20 5. A process as clainmed in any preceding claim wherein prior to

cont act i ng-t he A prdcesyas claiined iraarey pretedirg @aihgwhendiy tietpold? sstvem fo) , 95 -
100% of the polar solvent from step a) is renoved fromthe primary

raf fi nat e.sobuenPeifa0(i6s Stepsa)dndiciBthelebted onP IR 26T\ GnSisBh S W8l N step c)
is perforned using the same extraction colum as step a). 8 LLOYD WSE 7.

A process fendllaal RethetyyolRbRSEdi ng claim wherein the ratio of solvent
to petroleumdistillate enployed in step c) is in the range of 100 to 400
vol % 8. A process as clainmed in any preceding claim wherein the polar
solvent for solvent-extraction steps a) and c) is selected fromthe group
consisting of: furfural, 5 phenol and N nethyl pyrrolidone. 9



