WO 01/ 44261 PCT/ EPOQ 13060 5 PROCESS FOR RECOVERI NG O L AND SULFONATES
FROM FI LTRATI ON PANELS. The present invention relates to a process for

recov- 10 \gé%){}g“gil and sulfonates fromfiltration panel s.pcr/kbdonnagsbubl e

sul fonat es earth-al kaline netals are wdely used as detergent additives
for lubricating oils. They are obtained by sulfonating hydrocarbon

m xtures with a high content of -aromatic al kyl hydrocarbons, character 15
ized by a long lateral alkyl chain bound to the aromatic ring. The

hydr ocarbon m xture can be of synthetic origin (and therefore consisting
of aromatic al kyl hydrocarbons produced by the .al kylation of benzene with
a polynmer of 20 propylene) or it can derive fromheavy refinery distillates
characterized by a high content ofaromatic al kyl hydrocar- bon. Typical
heavy refinery distillates suitable for the purpose have a weight average
mol ecul ar wei ght of "about 480. 25: As far as synthetic products-are
concerned, these can- - 1 CONFI RVATI ON COPY WO 01/ 44261 PCT/ EPO0/ 13060
sonetines have a | ower nol ecul ar wei ght, but the weight av- erage nol ecul ar
wei ght s hi gher than 400. The sul fonic acids produced in the sul fonation

process

PROCESS FOR RECOVERING OIL AND SULFONATES FROM FILTéATION
PANELS.
The present invention relates to a process for recov-
10 ering cil and sulfonates from filtration panels.
Oil-soluble sulfonates of earth-alkaline metals are
widelg'used as detergent additives for lubricating oils.
They are obtained by sulfonating hydrocarbqn mixtures with
a'hiéh content of aromatic alkyi hydrocarbons, character-
15 ized by a long lateral alkyl chain bound to the aromatic
ring. .
The hydrocarbon mixture can be of synthetic origin
{and therefore 'consigtiné of aromatic alkyl hydrocarbons
produced by the .alkylation of benzene with a polyméf of
20 prgpy;ene) or it can derive from heavy refinery distillates
;TéhafaéﬁériZéd:by"a;high‘édnﬁénpbbf:érbhaéichéikyl hYdrocéf;'
bon. Typical heavy refinery distillates suitable for the
purpose have a weight average molecular weight of about
480.

25 As far as synthetic products are concerned, these can-
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are then converted into sul fonates of earth-alkaline net- 5 als. The
conversion of sulfonic acids to sulfonates of earth-alkaline nmetals can be
ef fected ogbL& t neutraliza- tion with a base conpound ®CTERSY13060 kal | ne
metal, such as ydr oxi de, oxide or carbonate. This conversion can al so be
10 carried.out by the neutralization of sulfonic acids wth a hydroxide of
an alkaline netal; the alkaline netal sul- fonate thus fornmed is then

converted tg.autinaat Baok £aldder dhkAldarTweahnby BRtatheswsignt hav-
conpound of earth- al kaline nmetal such as hydroxi de, oxide, .carbonate,

chlo- 15 ri deageTh8188higNAE ﬁ?]ls;@rhsbmrgewrr &hapalDs.obt ai ned- by the
reaction of su?fonlc acids with the stoichionetric quantity required for

neutralizing acigge 9h1ibRYcCadide preidtrsedn tQeeshagedasibhopabesssan be
prepared by neans of contact of 20 sulfonic acids (or salts of the alkaline

metal s of thee aPRWe AFWEDtal tint SXTRSmted tdF respestalioalime shot€hi -
onetric value, of a base conpound of earth-alkaline netal. The process

consi stsgi ngfigxi Nng the sulfonic acid (or its netal alkaline salt) with an
excess of base earth-al kaline 25 conpound, usually in the presence of a
hydrocarbon sol veRe, coveMidl 46261sutforlGT/ EROES 13060 sudfdniaes0doti Ny
gaseous-carbon dioxide into the m xture. ‘An al cohol is commonly used to
pronot e the cprRHUELkONiAE -meDYES -cAindng effldlchedt By direct neutraliza-
tion with a base compound of earth-alkaline metal, such as
hydroxide, oxide or carbonate. This conversion can also be
10 carried out by the neutralization of sulfonic acids with a
hydroxide of an alkaline metal; the alkaline metal sul-
fonate thus formed is then converted to sulfonate of earth-
alkaline metal by metathesis with a compound of earth-
alkaline metal such as hydroxide, oxide, .carbonate, chlo-
15 ride.

The sulfonates can be neutral salts obtained by the
reaction of sulfonic acids with the stoichiometric gquantity
required for neutralizing acids, or they can be overbased.
Overbased sulfonates can be prepared by means of contact of

20 sulfonic acids (or salts of the alkaline metals of the
ébove acids) with an excess, with respect to the stoichi-
ometric wvalue, of a base c¢ompound of earth-alkaline metal.
The process consists in mixing the sulfonic acid (oxr its

metal alkaline salt) with an excess of base earth-alkaline

25 compound, usually in the presence of a hydrocarbon solvent,



The process to which the present invention -refers is 5 well known to
experts in the field-, see for exanple "Pro- cede de suralcalinisation-

d' addi tyé s1/4keé1er gents: "RO e des -Pronoteurs et det er RGTERYISY regi ne de
|l a reaction. de surbasage” R Gallo and F. Jacquet, Revue de |'lInstitut
Francais du Petrol, Vol. 476,--Nr. 2, Mars-Avril 1991. - 10 The final step
of the production-process of neutral or - overbased sulfonates is the '
separ at i andointheduteisig arh sgous- cacbeonf dboxide bytprddustistupsrt Asularly -
non-reacted - com pounds of earth-alkaline netals and sedinents. It is

i mpor - tahtohol ihecamarigemiseddtipt pyemote htlve rradydtdiotalrfsevas—15 ture -
with sufficiently small particle dinensions (usually <0.1 mcron) so as to
he transpasedtstbfenatiehl e | i ght (see US-A-3,155,617) and easily filterable
t hrough the -usual filtering devices. In fact, if particles of non-reacted
al - kal i ne orTkarphoctsal taewhbcler the presgrbsépvenpiemcrafiers26stive, or

i f al nost insoluble |arge dinensional colloidal structures have been
creat®d wallhkneynt hesespphbseinwthf- fdalda sapt pFe<KRBALE- SBrPd
separation step, abrasions-end decantation can occur when using the

| ubri cat kagéoik. stibelpalifissticon dtaaflitdfshelétmrgeatisoul'RBe€odesor af 25
ter the renoval of the reaction solvents. 3 WO 01/44261 PCT/EP0O/ 13060
The end Rddinotswrdr etesateradnationofduy Feudng edsf Loyl FoAcE¥N oF€r based)
formed and of the lubricating base added during the process to |ower the
vi scosi t purbasage” Ras&adiloovdtbhaled J2FdUEtyeRETURe BaAsilcAPytitsErve, —

nmeasur ed : . i
Francais du Petrol, Vol. 476, Nr. 2, Mars—-Avril 1991.

10 The final step of the production._process of neutral or -
overbased sulfonates is the separation of the desired prod- -
ucts from the by-products, particularly non-reacted com—
pounds of earth-alkaline metals and sediments. It is impor-
tant for the detergent additive to have a colloidal struc-

15 ture with sufficiently small particle dimensions (usually

. <0.1 micron) so as to be transparent to visible light (see
Us-aA-3,155,617) and easily filterable through the "usual
filtering devices. In fact, if particles of non-reacted al-
_kaline or earth-alkaline material are present in the addi-

20 tive, or if almost insoluble large dimensional colloidal
structures have been created in the synthesis phase, with-
out a suitable liquid-solid separation step, abrasions..and
decantation can occur when using the lubricating oil. —

The purification step can be carried out before or af-

25 ter the removal of the reaction solvents.



5 by TBN according to the procedure described in WO 97/ 46443, depends not
only on the ratios between the reagents but also on the dilution wth the

Iubricatlr@ t&i\& The purification step of the additives lpgymboamosul -
fonates ustia @ ®hnsists of a filtration with aids. The ma- 10 terial to be
removed is normal ly nade up of the non-reacted base oxide or hydr oxi de,
inmpurities of the starting oxide or hydroxide consisting of carbonates of

the metal itself oyQr ox4dg3d0E; py LSS «f obhsistebdl s mikiapat o
deriv- ing fromt e neutralization of the sulfuric acid optionally 15

present in syf &@Cké@erﬁéé'éé)al FbPRedabhanaesthor NeBriduting Wisse
reaction, unstable mcelles of sulfonate (sedi- nent) forned-during the

reaction whi %Euﬁi OY¥frtRgbehRORidessSOtaIbh8waw Rt Ovideosongi denatie
di mensions o e carbon- ate nucleus and/or of an -insufficient coating

thereof on ZQaAQ%QGJJerJasTeiaea&H&EQGSsaCEha%@Qﬁﬁtﬁm;ﬁf& suldayidedy The
content of "sedinent” in the product to be fil- tered varies according to

the synt hesis, PFéif esSooddifig 29 tHBL BEbabautis ede S0 KROrae WS INErdIEg City
required, an dy is minly this inpurity which determ nes the filtration

25 rate and @él_:%é‘ﬁ dd Yn8t Tonllyelomi €hé 0 AR idsehetdelr 3tK87r888ents Wit
01/ 44261 PCT/EPOQ 13060 idéntifies "considerable quantities of solids

preval ently ,tonshsStingd Ahuedbhokdeh pRetiehescEindlkdsyn carbonate hav-
ing | arge dinensions, not dispersible in the oily medium (sedinent)", as
mein inpurities tﬁhé*b&&ifﬂd&ﬁﬁﬁik%téﬁ'éfathe additives based on sul-
fonates usually consists of a filtration with aids. The ma-
10 terial to be removed is normally made up of the non-reacted
base oxide or hydroxide, impurities of the starting oxide
or-hydroxide consisting of carbonates of the metal itself
or oxides or hydroxides of othér metals, sulfonates deriv-
ing from the neutralization of the sulfuric acid optionally
15 present in sulfonic acids, crystalline carbonates formed
during the reaction, unstable micelles of sulfonate (sedi-
ment) formed: during the reaction which prove to be non-oil-
soluble owing to the considerable dimensions of the carbon-
ate nucleus and/or of an -insufficient coating thereof on
20 the part of the surface-active agent based on sulfonate.
The content of "sediment” in the product to be fil-
tered varies according'to the synthesis process, the raw
materials used and degree of overbasicity required, and it

is mainly this impurity which determines the filtration

25 rate.and quantity of filter aid to be used. Us-A-3,537,996



5 tion. US-A-3, 155,616 descri bes how sone processes for pro- ducing
col | oi dal di spersions of cal cium carbonate which use sulfonates, are nade
di fficul woorasdee presence of materials which tend to d@CIEPVEOE upon
contact with the hot sur- faces of the process equi pnent, form ng-

aggl onerates of 10 |l arge di nensional particles which cannot be tolerated in
the end | ubricating product and which can only be renoved wth great '
di fficul tyideretifidhel cossibdd amtilienl quertitfidst esfibsbiligs pmreveledtlyquid
purification by filtration, US-A- 15 3,537,996 identifies anorphous

di at omaceocensistioepust enlilipidad pastichds eofaichldicwh chgbohetai hgvt he
precoat on the fil- tration surface and to be added to the product to be
puri- fiedin@ndargdi dimessaogaannpty difspersdbl§yiinn thee eibylupediuvw be
purified as appropriate. US-A-3,155,617 also speci 20 fies di at onaceous
earth as s(secdihentli't a@sdmaist smpnoikies orrdreciedlimippsed bycliidtra-
Filter-Cel, Hy-Flo, Super-Cel and Dicalite. During the filtration process
W th aiids,tiori | §$aA+l5HHIS descyibgdachawwaPoh PoACaPHSs | APUrProes
present in the 25 reaction product, the filter aid and the detergent addi -
5 WO 01/ 4426inPCHIRRGGIal3gdepersiens | of prakdim sarbeaagenwbhchorsadditi ve
in the panel is very high and is conparable to that of the aid. The
filtrati onspbfenatesht ainsemade dhéfpeotledaesthte Pragensedofbseteshalsd be

di scharged as undesired by-products )
which tend to deteriorate upon contact with the hot sur-

faces of the process equipment, forming  agglomerates of
10 large dimensional particles which cannot be tolerated in
the end lubricating product and which can only be removed
with great difficulty due to their substantial non-
filterability.
In solid-liquid purification by filtration, US~-A-
15 3,537,996 identifies amorphous diatomaceous siliceous earth
as a suitable aid; both for forming the preccat on the fil-
tration surface and to be added to the product to be puri-
fied, and indicates a quantity of 1 to 15% in the product
to be purified as appropriate. US-A-3,155,617 also speci-
20 fies diatomaceous earth as suitable aid and 1lists known
commercial types, suqh as Filter-Cel, Hy-Flo, Super-Cel and
Dicalite.
During the filtration process with aids, a filtration
panel is produced which contains impurities present in the

25 reaction product, the filter aid and the detergent addi-



5 of the sulfonation process. This causes a loss in oil and sulfonate. In
addition, a nore inportant factor is that these filtration panels are
classifie 1Agsential ly dan- gerous materials, with obviRGTERIPENES ]
probl ems. The necessity is therefore felt for inproving the pu- 10
rification process of sul f:onate, thus avoi ding disposal "of the above
panels. To solve this problem US-A-4,614,597 treats the fil- tration panel

with acid seliget.ednf HaFtpBasRRothe &6nhte@ntbf wdditive dei dhenpiaheledshing a
pH ranging from2 to 7, and 15 nmaintaining the m xture thus obtained at a

t‘enper at ur e fry OM@h hbdFisThempatapl«tts echsr subsgguenid.y [ eft to rest
until separation of the two phases, the upper phase con- taining oil and
the sul fonate, thael opErt fass OsuYiclsi BPtaihedf iiht atheai dracdssée dei-d. 20
US- A- 4,501, 670 on the other hand, describes a process in which the

filtrati on panalseda®ovexgHowl§hb80dischiergsd solurderixenf hyaiperoidalcs s

sel ected from hydroxi des of alkaline netals, salts of alkaline netals of
aci ds hagi ng# Oftie adh DfonaAARG Phcces .| an & heguslesH-a 10eds ahd belakinde

m xtures. Af 25 ter the separation has been conpleted at tenperatures of 6

WO 01/ 44261 REHIARAY.130060adaveiod 0k, mowe phapestane Sixgarcat etls withalt ar e
recovered. Both processes of the prior art reduce or elimnate the

danger ousnesshede tHi9 randon pahelavarkeheldissddiant age potentdqlilyi dgn-
subsequent washi ng and neutralization phases.
gerous materials, with obvious disposal problems.
The necessity is therefore felt for improving the pu-
10 rification process of sulfonate, thus avoiding disposal of
the above panels.

To solve this problem, US-A-4,614,597 treats the fil-
tration panel with acid selected from phosphoric acid and
sulfuric acid until reaching a pH ranging from 2 to 7, and

15 maintaining the mixture thus obtained at a temperature of
over 150°F. The hot mixture is subsequently left to rest
until separation of the two phases, the upper phase con-
taining o0il and the sulfonate, the lower phase containing
the filter aid and the acid.

20 US-A~4,501,670 on the other hand, describes a process
-in which the filtration panels are mixed with hot aqueous
solutions of materials selected from hydroxides of alkaline
metals, salts of alkaline metals of acids having ionization

constants of less than 1.5-107? and relative mixtures. Af-

25 ter the separation has been completed at temperatures of



5 In addition, these phases do not allow the starting addi- tive to be
recovered, but rather an internediate to be re- cycled, for exanple

sul f oni cywa@idsdsp be recycled to the synthesis process BETERN MRt es, in
the case of US-A- 4,614,597, or sodiumsulfonate to be reconverted to
calcium 10 sulfonate in the case of exanple 1 of US-A-4,501,670. This
makes the process | ess economc. In addition, the separation of the oily
phase, conevériI80fF,t hevd phasesdaa¢ esepmiad ®hifchomreheeaquenes .- phase,
containing the filter aid, is carried out by decanting, 15 with the

possi bility of Hewhrm prostsdde efrutbeopsinhi @rtcaredumyatr velyninateence t he
operating tines. A process has now been found whi ch overcones the draw
backs descthéedandperausiessacchrdenceanelh bt shavhetheeddnadvanbageon
relates 20 to a process for treating filtration panels obtained by the
filtrati onobfreqbsrivontnibseqpent fashtiog ehdemeuyrallizhthen phaaes-t he
above filtration being carried out in the pres- ence of filter aids
essent ifal | Jn caddisiomg tiess |phasrs dm-neterablow pkke ephinrying addddteous
earth, which conprises: 25 (a) dilution of the filtration panel with a
C4- C8 al i -tive WR (d¢ 4vesiver©r, EROG/ ¥30Bor phatnEerpadbete bbd, boreeerabl y
hexane, and addition of an- other filter aid, thus obtaining a suspension
of the paneyclexhd 66rt kexafipleesudif@nia @ifddal tphhei Fearysisarisontheb)
filtration of the suspension of step (a), thus obtain-

synthesis process of sulfonates, in the case of US-A-
4,614,597, or sodium sulfonate to be reconverted to calcium

10 sulfonate in the case of example 1 of US-A-4,501,670. This
makes the process less economic.

In addition, the separation of the oily phase, con-
taining the intermediate recovered, from the aqueous phase,
containing the filter aid, is carried out by decanting,

15 with the possibility of forming stable emulsions which can
negatively influence the operating times.

A process has now been found which overcomes the draw-
backs described above.

In accordance with this, the present invention relates

20 to a process for treating filtration panels obtained by the
filtration of oils contaiping sulfonates of earth-alkaline
metal, the above filtration being carried out in the pres-
ence of filter aids essentially consisting of siliceous ma-
terial, preferably diatomaceous earth, which comprises:

25 (a) dilution of the filtration panel with a C4-Cg ali-



5ing a solid essentially consisting of filter aid with a m ni num cont ent
of sulfonate and a turbid C4-C8 hydrocarbon solution (i); (c)
centrlfuga&b%@ the turbi d hydrocarbon solution (i), tRCI/EA0/EI0 Ng a
solid and a purl |ed hydrocarbon solution 10 (ii); (d) treatnment of the
purified hydrocarbon solution (ii) wth neans suitable for elimnating the
C4- C9 hydrocarbons, thus recovering the sulfonate of earth-alkaline netal.

The filtrati Z)?:Qt&%n r%%Q%BGHenbﬂf&HQbEytﬁdx&ﬁe;hsndlédait)s;@ﬁswf ahhe
present invention sentla |y consists of about 50% of oil, sulfonate and

reaction regjusues £iand L hed,’ PRRENbBEa3AYnES at Bashehbesnabd. the phapl(a) of
the process of the present i nvention, the above panel is treated with a

quantity of JydrgcarRoRs1t2P 8k ess othd romghase aaoegrboan C4 to C8,
preferably g exane, and wth a filter aid of the silicon type, prefera-

bl'y di at omacg 3“5 £8aktRei dheoreight sy sdts £ Ve nsted G&)hy thdsoeathens and
panel is not determnant for the process of the present invention. In the

preferreg emgdlmgblhaw@\é%remaémpe MGt iRt | OF paNEtet ChiQe with a
- hydrocarbons ranges from1/0.5 8 WD 01/44261 PCT/EPOQ 13060 to 1/20,

mor e preferﬂﬂ%ﬁnﬁhP@o%EénEoo¥/%Qlf@ﬂgﬁenﬁﬁé ar ehrbeaadlyc hgrbcdrbonl/ 5.
As far as the quantity of filter aid added is con- cerned, the weight ratio

bet ween t he RARRl; ANG1Hi;l ter aid

(c) céhtrifugation of the turbid hydrocarbon solution (i),
thus obtaining a solid and a purified hydrocarbon solution
10 (ii);
(d) treatment of the purified hydroéarbon' solution (ii)
wifh means suitable for eliminating the C4-Cy hydrocarbons,
thus recovering the sulfonate of earth-alkaline metal.
The filtration panel, subsequently subjected to the
15 process of the present invention, essentially consists of
about 50% of o0il, sulfonate and reaction residues, and the
remaining 50% of the filter aid.
In step (a) of the process of the present invention,
the above panel is treated with a gquantity of hydrocarbons
20 selected from those ranging from C; to Cg, preferably n-
hexane, and with a filter aid of the silicon type, prefera-
bly diatomaceous earth. The weight ratio between C4-Cg hy-
drocarbons and panel is not determinant for the process of
the present invention. In the preferred embodiment however,

25 the ﬁeight ratio panel/C,~Cg hydrocarbons ranges from 1/0.5



5 ranges from1/0.2 to 1/5, nore preferably from1/0.4 to 1/3, even nore
preferably from1/0.6 to-1/1.5. The three conponents (panel, hydrocarbons,
filter aiwdoleee preferably mixed at a tenperature rangiRg/ERMICEC ¢t o
40C, for a tinme sufficient to obtain good contact between 10 the various
conponents. Using appropriate stirring devices, a few mnutes are usually
sufficient. Steg (b) consists in the filtration of the suspension of step’
(a). Filtr&Pi én<BevimeE’ RERFeIERMN FPxdddr it il 10y nEVePeMPLCa® 8 ~used f or
t he purpose. The use of filter, 15 presses is particularly effective. The
filtrati on®pPBUNCEEO™ 142,48 d /Mydrocarbon filtrate (i) and the filter aid
which proves to have a mnimumcontent of sulfonate, S (c% of the
process of the Ib?egéﬁt aisn\)'a?ﬁi%‘ﬁa‘&%hty S?gt §1Eﬁef7h€l€lerﬁ‘$‘f$%gé i GRMGf t he
turbid hydrocargon EOl u-, 20 tion,éi% t he centrifug tioa %e'h’n carried out
Using the GSEAPdeeRbP FRLERL CERILP cPAFFSmERe aBRRSE| 888, ZL0F8T 8id pi ot
pl ant or industri t") \When operating on_an iré\criust lLal _scale,.a centrifuge
of the i sEgggeo\%k%l OBe i ‘?het%eﬁ‘(g' cM8afi ¥F @F?F’&Pf, 559 gﬁoolbeﬁf’ng bowl
for.the di gar e of 25 the sol'gs ccunyl at q,e r,.acentrifuge of the
di sc-stackiy ’ %%ﬂ%&@f%@f/aé Uo?i%g%/@'t%p °'\%ﬁ/t]‘n‘50’onti nuous di schar ge
of the solids, antgﬁ[used. Thi s, st roduces a solid agscr{ urif.ied
hydr ocar bon soﬁfﬁi G i°)°.‘“P?H8“EBo§§a‘§%fﬁ :}“ﬁ%:s?ﬁv%@&ﬁsﬁ Q'%SE 8rgani ¢
materi al are preferably mixed at a temperature ranging from 15°C to
40°C, for a time sufficient to obtain good contact between
10 the various components. Using appropriate sti;ring devices,
a few minutes are usually sufficient.

Step (b) consists in the filtration of the suspension
of step (a). Filtration devices well known to experts in
the field can be used for the purpose. The use of filter

15 presses is particularly effective. The filtration produces
a turbid hydrocarbon filtrate (i) and the filter aid which
proves to have a minimum content of sulfonate.

Step (c) of the process of the present invention con-
sists in the centrifugation of the turbid hydrocarbon solu-

20 tion (i}, the centrifugation being carried out using the
usual centrifuges commercially available (laboratory, or
pilot plant or industrial). When operating on an industrial
scale, a centrifuge of the disc-stack type in the self-

cleaning version, with an opening bowl for .the discharge of

25 the solids accumulated, or a centrifuge of the disc-stack




5 wth a mcelle structure not oil-soluble in a paraffinic environnent
(sedi rrent) Part of the solid on the other hand consists of inorganic

mat eri al oVi 4l ES origins, which is very fine and not \WQWERSDAE306H t he
filtration stepig As far as the inorganic part is concerned, this usu-
10 ally consists (a) partly of very fine inorgani:c material not w thheld
by the filtration and deriving fromfilter aids (for exanple silica and
titani um di cegpe)widtb)copatinhpusofiischargavef tigd redgalst,s damobeesed. e

cal cium hydroxide); (c) partly of inpurities of the starting raw
materials; (d) 15hiar tdtepoforoduces| loisddli dmandr iaalpurdfied dyrdnagarien
synthe- sis (for exanple cal ciumcarbonate). The final step of this process
(step d) consslitsidom (idl)i.m nating the hydrocarbon solvent fromthe purified
hy- drocarbon solution (ii). This step can be carried out ac 20 cording to
t he known techni ques dlbovexaopie diostillyl atdnmisdts of nospheicc Matesdade or

at reduced pressure. As will be shown further on in the experinental part,
this step alwints aamdckeldaatsedustodecnadqualltsolvid a ebet rorparaddiatic t o be
recovered. 25 The follow ng-exanples are provided for a better il- 10 WO

01/ 44261 PCRERXDH3080 (skedimeat) onPafttdf pheseritid mrerttheethFye hand
conparati ve exanpl es show how a sinple treatnent consisting of (a)
di lution of ¢dresimarelofiviiniorigenanemaherhel of cernicm forigimsor whidher sai d,
(b) filtration of the sus-
very fine and not withheld in the filtration step (b).
As far as the inorganic part is concerned, this usu-
100 ally consists (a) partly of very finé inorganic material
not withheld by the filtration and deriving from filter
aids (for example silica and titanium dioxide); (b) partly
of non-converted reagents (for example calcium hydroxide);
(c) partly of impurities of the starting raw materials; (d)
15 partly of non-colloidal material formed during the synthe-
sis (for example calcium carbonate).

The final step of this process (step d) consists in
eliminating the hydrocarbon solvent from the purified hy-
drocarbon solution (ii}. This step can be carried out ac-

20 cording to the known techniques for example distillation at
atmospheric pressure or at reduced pressure. As will be
shown further on in the experimental part, this step allows
a sulfonated product equal to the reaction product, to be

recovered.

25 The following.examples are provided for a better il-

- 10 -



5 pension thus obtained, is not sufficient. COWARATIVE EXAMPLE 1 In this
exanple a filtration panel is used, coming froman industrial plant for
the prodwauéwmzéf overbased sul fonate at TBN 300 startlpﬂ’qplo?fﬁp”g‘&/nt heti c
sul fonic acids 10 and cal ci um hydroxide. The filtration is carried out,

after renoval of the sol vents by adding. to 100 parts of the product to
be purified, 3 parts b ght of siliceous aid. A precoat of aid is
deposi t ed bHEBEIRHECR 9 é’rl}en@’r?l?fﬁf‘&cén"%‘?\ﬂl°%t the end of the operation, the

panel |rrpregnat ed 15 with product and sedinents is aytogatically discharged
by centrifugal TH®r cemWPEFAEVeRF e%cﬁ%%nﬁ%"l’gﬂt S&f“p ﬁe trﬁéﬁéﬁ NEonsi st s+

of additive. The above_ panel (200 stirre n- hexane (800
grams) forcepshEhiRSs %t ?”ocﬂﬁl"ctéT?g‘ePgBGP eéZC)"gP EXT%OlPd the
cylindrical containe ui p with a stirrer t bl ade
turbi ne. 2PHESYPCHEC faréﬁ’ CLO‘?TE%% &frn (;’ efrlr]rgr’fa gdogn& Bh8Y xt ure
is stirred for,a fyrther 15 m . nutes. The ensi on thus obtained is
subj ect®d P8P$}PR (LU |95H:a&ﬁ‘e9 bbﬁbn??l“f‘é’f#’o‘ﬁl%ﬁ ‘ch a cloth has been

deposited, 25 foI I 0 precoat of aid by the percolation of a slurry
- 11 WO 0%PARE: 860 of 30 grans of di atonaceous earth in 150

m of hexane. ]ll:llb LI Itratlog S cg H) dfe.out at ld| fferen él al pressure of
1 bar, obtainiy E't8r GFF™ PR S EbF BEA P heRARE f iY% r3Fe % an§O™a Banel of
about 7 Cn}rggeageﬁ%%%lehgiap an%sf%fx¥ﬁé”$rghuction of overbased

sulfonate at TBN 300 starting from synthetic sulfonic acids

10 and calcium hydroxide. The filtration is carried out, after
removal of the solvents, by adding to 100 parts of the
product to be purified, 3 parts by weight of siliceous aid.
A precoat of aid is deposited onto the filtering surface
and, at the end of the operation, the panel impregnated

15 with product and sediments is automatically discharged by
centrifugal force; on an average, 50% by weight of_ the
panel consists of additive. The above panel (200 grams) is
stirred with n-hexane (800 grams) for 10 minutes at room
tehperature (20-22°C) in a 1500 ml cylindrical container

20 equipped with a stirrer having a flat-blade turbine. 200
grams of diatomaceous earth are then added and the mixture
is stirred for a further 15 minutes.

The suspension thus obtained is subjected to filtra-
tion on a bomb filter on which a cloth has been deposited,

25 followed by a precoat of aid by the percolation of a slurry

- 11 -



5 sedinents, determ ned by centrifugation imrediately after the
filtration, ranging fromO0.5 to 0.6% by volune. The ad- ditive recovered by
distillat i\980 L3 the hexane solution, has a content of iPCT/EPAY/13068i nents,
determ ned according to the regulation ASTM D2273, of 4% by vol une,
against a maxi 10 mum|limt allowed of 0.1% volune:iin the normal production
pfoduct. As is known to experts in the field, the high con- tent of
sedi nent s nekes30 heransli 6f vl Fenmoeced Wttt dlnl 4 50F orl wsfe Haxadnedr iThat | ng
oils. The yield to sulfonate (referring to % weight of the 15 sulfonate
passed into fietiweedore s9| catnrednsuisubsequditfifpreneialepedsbyrdi stfi |1 ati on
of the solvent, with respect to the weight of the industrial panel) is
38% As the wani esdtainfimdd tturbidf yehtowAdotoured lpexmie tfickimte sarabout
50% by weight, the yield to sulfonate recovered with respect to 20 the
t heoreti cal agbareel ofilahdut/ §%cmCOPRARAS ke EXKAMPLALQ e armni(e800 off ans) ,
foll owed by di atonaceous earth (70 grans) are added to the sane panel as
exanpl e 5 (288dimprans,) . défémmirsdd rbyngentlré fogaticr iisweidliaéedd wsitex t he
25 sane procedure as described in conparative exanple 1. These - 12 WO
01/ 44261 PGP0 IR orgpetaabiiags framt 0. 5 heo alldé$ il woflua@e gries agi-
di atomaceous earth instead of the 200 grans of conparative exanple 1, are
repeated 10 ditee séocovgreat dymdisdtildg athiensdrals tdepdrexageekalntiom,
filtrations and the filtrated hexane solu .

has a content of initial sediments, determined according to

the regulation ASTM D2273, of 4% by volume, against a maxi-
10 mum limit allowed of 0.1% volume in the normal production
product. As is known to experts in the field, the high con-
tent of sediments makes the additive recovered unsuitable
for use in lubricating oils.
The yield to sulfonate (referriné to % weight of the
15  sulfonate passed into the hexane solution and subsequently
recovered by distillation of the solvent, with respect to
the weight of the industrial panel) is 38%. As the content
of additive of the industrial panel treated is about 50% by
weight, the yield to sulfonate recovered with respect to
20 the theoretical wvalue is about 76%.

COMPARATIVE EXAMPLE 2

N-hexane (800 grams), followed by diatomacecus earth
{70 grams) are added to the same panel as example 1 (200
grams). After stirring, the mixture is filtered using the

25 same'procedure as described -in comparative example 1. These

- 12 -



5 tions. A sanple of the overall hexane solution, subjected to
distillation to renove the hexane, provided an additive wth a content of
initial wexbiaewis of 4% volume. This result, as al so t hRCTEHPOYSR0ar at i ve
exanple 1, shows how the use of a volatile paraffinic solvent does not 10
allow, with extraction and filtration operations alone, the production of
an additive having a quality conparable to_that obtained w th nornal
product i oPPeCOPARAT| VELEXADPL 2Agijinax 2fe /CsoFagisaR]y diREAMarR Rt eous
earth (70 grans) 15. are added_to a panel conming froma different run of
the saneePidlistifisiiead) a4 %c%%a%?‘i“%e%x&r?ﬂ\pgri‘te‘g@o SFAIRES. trhe
suspension is filtered_ usipng the sane procedure as . descrjbed in

conpar at i #&ee¥8RpREST. 18, Bpetiawlyh acrurelab g Athe s':L‘E)]I'Jt"f%re%e,pas'l ow y
accunul ati ng the soljds se%g_rat,ed 20 in the fi,Ltrati ns and the filtrated

hexane solfatransin AFRe fittratdorssand sthfpl E1bFreted olerare m8ddite
solution, after _renovi ngrfitﬁe sol vent, additive wt hi gh

rovi ded a h
con- tent tdPPEni A ARG Rfntdhe e%]‘(l%ﬁaltlg he%ans Lﬁfgl.uréﬁ{BI DAY TH
RESPECT TO CQVPARATI VE EXAMPLES 1-3,. 25 Conparative ex | es, 1-3 clearl
denonst r at@ ﬁ&\ﬁ/ttlllll‘."‘tl% OO BEPYA 2 BhRE PReF /&%@Oiee‘%%‘c@s%dl%v@n Y
conprises the additjon of_n-hexane and filter | d d subsequent
fi Irr!torat i oMfitPsengPnEeRt sPhtial FeRREpts R ?ﬁl‘f‘gﬁ%ﬁe’e’ hasqan

unaccept abl e Cgﬂign&eng%?d%% @Eﬂ&?'that of comparative example 1,

shows how the use of a volatile paraffinic solvent does not

10 allow, with extraction and filtration operations alone, the
production of an additive having a quality comparable to
that obtained with normal production.

COMPARATIVE EXAMPLE 3

N-hexane (800 grams) and diatomaceous earth (70 grams)
15 are added to a panel coming from a different run of the
same industrial piant as comparative example 1 (300 grams).
The suspension is filtered using the same procedure as
described in comparétive example 1. These operations were
repeated 10 times, slowly accumulating the solids separated
20 in the filtrations and the filtrated hexane solutions. Also
in this case a sample of the overall hexane solution, after
removing the solvent, provided an additive with a high con-
tent of initial sediments, equal to 6% volume.
CONSIDERATION WITH RESPECT TO COMPARATIVE EXAMPLES 1-3.

25 Comparative examples 1-3 clearly demonstrate how the

- 13 -




5 EXAMPLE 4 The hexane sol ution obtained after the filtration de- scribed
in conparative exanple 2 is subjected to centrifu- gation (flowrate 1.8

1/ min) usi o imedrf a- Laval pilot cen- trifuge nodel LABLO2PGIEPOOA6HHe
pilot plant consists of a cylindrical reactor equipped with a stirrer,
fromwhich the LAB 102 B25 centri- fuge is fed by:gravity, at room
tenperature; the feeding flowrate is controlled by observing the shift

ti mes of theprockaseshidiheconpuimsas ithef poditira ednnrbexpse| apdribhEe¥or 15
constructing the correl ation between the feeding flowrate and the gquality
of the produetdr eand esadpsetipentt Hiisl tsgidion, At ABOF e F@tESERGLLEYmM aln
knowl edge of the scale factor be- tween the pilot_ centrifuge and conmerci al
centrifuge, ifBcts thessiifonadeetdanute VRECHERFRPYCoCOPRENENRISt FoH
product. 20 The solvent is renoved fromthe centrifuged hexane so- |ution
by heating t®mer86€, at 100 nmbar of residual pres- sure, for 1 hour. The

sul fonate recovered after the centrifugation is characterized according to
t he sane Pet B¥8Y¥PBBofted for 25 commercial sulfonate. The results are
indicated in Table 1. 14 WD 01/44261 PCT/ EPOO/ 13060 EXAMPLE 5 The hexane
sol ution obt ai nedTh¢tbexame selutinn opbkrinad 3 bRl i Hhe ofphizr iRl dempl e 3

is subjected to centrifu- gation (flowrate 3 1/mn) using an Al fa-Laval
centrifuge scribed in comparative example 2 is subjected "to centrifu-

gation {flow-rate 1.8 1/min) using an Alfa-Laval pilot cen-
trifuge model LABl102 B25.

10 The pilot plant consists of a cylindrical reactor
equipped with a stirrer, from which the LAB 102 B25 centri-
fuge is fed by gravity, at room temperature; the feeding
flow-rate is controlled by observing the shift times of the
volumes. The volumetric flow-rate control is important for

15 constructing the correlation between the feeding flow-rate
and the quality of the product recovered; from this experi-
mental report and from a knowledge.of the scale factor be-
tween the pilot centrifuge and commercial centrifuge, it is
possible to éstimate the quality of the industrial product.

20 The solvent is removed from the centrifuged hexane so-
.lution by heating to 130°C, at 100 mbar of residual pres-
sure, for 1 houf.

The sulfonate recovered after the centrifﬁgation is
characterized according to the same methods adopted for

25 commercial sulfonate. The results are indicated in Table 1.

- 14 -



5 nodel LAB102 B25. The solvent is renoved fromthe centrifuged hexane so-
| ution by heating to 130C, at 100 nbar of residual pres- sure, for 1 hour.
The sul f ewasmesdzércovered after the centrifugation is 10 PEREFANIN6Y zed
according to the sane nethods adopted for conmercial sulfonate. The
results are indicated in Table 1. Table 1 Comrercial Comrerc. Characte-
Met hod Unit_ product product - Ex. 4 Ex. 5 ristic (min./max.) 15 Density °
15C ASTM Df@f&&&nﬁ 1070/ 1130 1097 1105 1104 Viscosity ASTM D445 m?/ s
60/ 100 72.5 91.25 90.7 100C Fl ash point ASTM D93PM C 160 nmin. 181 170 173
Cal ci um ASTM D435¢ Rergne %&‘ith?fizg‘@ti{n% aifltefs ?ﬁ? AL D3409 -
wei ght %28 mi.n. 29.8 30 29.7, TBN AST D2 9,6 95/ 305 299 304 304
Init. sedi MCTABER BD2FSTRBFARLVE, BXA™ Lot ceatef%edi m
ASTM D2273 vol une 9%.0.2 nmax. _0.06 .0.01 0 005 I\/EDDO 1 NTU 20 rrax 12 7
9.9 \Vat er BREHOPDIF LR FAFS oS0 M HRY. YFingg ap H%”:Lfaz‘sa" RS oY

PCT/EPOO/l%g%%l %E%?E%ﬂézgﬁlTHE DATA OF TABLE 1 RELATI NG TO EXANPLES 4-5

The solvent is removed from the centrifuged hexane so-
lution by heating to 130°C, at 100 mbar of residual pres-
sure, for 1 hour.

The sulfonate recovered after the centrifugation is
10 characterized according to the same methods adopted for

commercial sulfonate. The results are indicated in Table 1.

15

20

25

Table 1
Commercial | Commere.
Characte- | Method unit | Product | product | gy 4 | Exs
ristic (min./max.)
Density 15°C | ASTM D1298 kglcm® 1070/1130 1097 1105 1104
Viscosity | ASTMD445 | mm?/s 60100 725 | 9125 | 907
100°C
Flash point | ASTM D93PM °C 160 min. 181 170 173
Calcium ASTM D4927 | weight% | 11.4/12.0 11.47 11.756 1.7
Soap ASTM D3409 | weight % 28 min. 29.8 30 29.7
TBN ASTM D2896 | mg KOH/g| 295/305 299 304 304
Init. sedim. | ASTM D2273 | volume % | 0.1 max. 0.01 0.005 | 0.005
Large sedim. | ASTM D2273 | volume % | 0.2 max. 0.06 0.01 0.005
Haze MEDDO11 NTU 20 max. 12 7 8.9
Water ASTM D95 | weight% | 0.4 max. 0.2 0.2 0.1
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o TE &

The data of table 1 relati.ng to exanpl'es 4:5 clearly denonstrate that the
sul fonates recovered after centrifuga- tion, comng fromfiltration panels
of differegbeh gtrial 5 runs, conply with the specifi catRQIEPOOAI306NE
comercial  product. In addition the sul fonates recovered have a nuch

| ower haze val ue than the main sulfonate and are not bad- snelling. The
eQuality of the three products is confirnmed by the 10 relative I.R
spectra. EXAMMMENTSAGN YRHES DATAe OFaTABRE ODUREDATING BOIBXARME#ESrMated by
filtration in conparative ‘exanple 3, the industrial panel treated in the
sanme exanpl e, therhk adarmcedbusakbheth weddtasglof idxasplaisd d-thelsadilnent s
w thheld by the LAB 102 B25 cen- trifuge during the treatnent, described in
exanpl e 5, ofemdrest teeanshagoltinel sulfcodteedrenovenpdraftesr esntiniifug®- The
results, in terns of elenental analysis, are indi- cated in table 2; all
the quantitatiore, neasine s fidteat20ncpanedd ofit dififeftgnt cinduateriadal uat e
the deviation of the neasurenents. The qualitative and quantitative

el enent al5 amabysi capplyhewhelavtheet apscibiscabioned odut thaf teommeaxiaial

m neralization, by neans of a Therno Optek I RIS sinmultane- ous inductive

pl asma eni sspoodwpect Ioneddi t {oxCPEhe 25ulonyr 81 ,2408¢rCThEPS0L1 IBBM

Table 2
lower haze value than the main sulfonate and are not bad-

smelling.
The equality of the three products is confirmed by the
10 relative I.R spectra.
EXAM-PLE 6
Analyses were carried out on the solids separated by
filtration in comparative example 3, the industrial panel
treated in the same example, the diatomaceous earth used as
15 filter aid, the sediments withhgld by the LAB 102 B25 cen-
trifuge during the treatment, described in example 5, of
the hexane solution produced in comparative example 3.
The results, in terms of elemental analysis, are indi-~-
cated in table 2; all the quantitative measurements were
20 carried out in duplicate to evaluate the deviation of the
measurements. The gqualitative and quantitative elemental
analysis of the heavy metals was carried out, after acid
mineralization, by means of a Thermo Optek IRIS simultane-
ous inductive plasma emission spectrometer (ICP).

25
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Ca% S% Al % Fe% Di at omaceous earth 0.9 0.042 2.07 1.92 |Industrial panel 12
1.07 0.67 0.59 5 Solid after step (b) 7.4 0.35 0.86 0.72 Sedinent retained
by the ceavooi442€. 2 0.84 0.23 0.17 fuge The data of tab/RETERMAMEt rate how
steps (a) and (b) of the present invention allow a solid materi al

recovered af- 10 ter filtration, to be obtained wth a sulfur content 2.85

| ower than the original industrial panel. The sane sanples of table 2 were
anal yzed wreRlenfra- red usi ng an FTIR Bruker Equi nox 55 spectroneter and

an ATR (At fermuated—Totat—Reftectiom TSgECgT &0 dem &t e ageessyry. 15 The
spectra resylt fromthe sumof 128 scan?a\/\%th aé;%soll LAI %i dn &q%’al to 4 cnt
7D

1. The resufIS.are fnadicaLred 1n tablel3. ~ n rs he aj hgtic CH

stretch ban jéla(t%pe%,ea ) at 300042788 crh %@gﬁd %HZ Si iiijbgtretch band

at 1068 cm n 1nto consi defati,gn. |20 e |us Tt R
)ngﬁtg'?l éﬁ?”% 12 he1 ?? g6y, hh‘?gé

techni que d w normaliza- tijon Of t pectra w t Spgct to a

tand ' f | e, d $equgnt | f blle 3
standard qu nag%q&yﬂé}ste&&gg e, and congeqgeontlly @hs res(?:_egf 0 O.Zg e 3 are

in the Yfor aratlo tween the alea of dlijiphatilc carbonyd and the

area of Si OPgediftient 'tdifedPynthd tdnti vo.20f [t hg:g42y cmpgert rggyor) of
hydrocarbong,in the silicon"aid. 17 T’\O 01/ 44261 PCTY/ EPOQ 13060 Table 3

fuge

The data of table 2 demonstrate how steps (a) and (b) of
the present invention allow a solid material recovered af-

10 ter filtration, to be obtained with a sulfur content 2.85
lower than the original industrial panel.

The same samples of table 2 were analyzed with infra-
red using an FTIR Bruker Equinox 55 spectrometer and an ATR
{Attenuated Total Reflection) Specac Golden Gate accessory.

15 The spectra result from the sum of 128 scans with a resolu-
tion equal to 4 cm™!. The results are indicated in table 3.
Among others, the aliphatic C~H stretch bands (CH, CH;,
CH3) at 3000-2700 cem™! and the Si-O stretch band at 1068
em™!, were taken into consideration.

20 The use of the ATR technique does not allow normaliza-
tion of the spectra with respect to a standard quantity of
sample, and consequently the results of table 3 are in the
form of a ratio between the area of aliphatic hydrocarbons
and the area of Si0,, this ratio being indicative of the

25 concentration of hydrocarbons in the silicon aid.
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Species Aliph. CH Si02 (2) Area ratio (1) (1)/(2)Band 3100-2700 1068 5

Di at omaceous earth 0 86 O Industrial panel 34 95 0.358 Solid after step
(b) 14 94 QolfiR4epedi ments retained by the centrifuge 35 PcHER060 can be
observed in tabl e 3 how the treatnent of the 10 industrial panel,
according to steps (a) and (b) of the process of the present invention,
allows the indicative ra- tio of the concentration of hydrocarbons in the
solids re- aaweeed in step (b) to be reduced 2.4 times, with respect to

t he ori gi nal |ndustr| al panel. 15 The results of ‘tabl es 1 to 3 denobnstrate
how t he progq=ess—of—tte presemt—Tnvernt —attovny Ve hgviing a

qual ity con®PE6¥E to those of normal p OIH t@bc?g%} Arga\;@p%
filtration panels, at the sane time redyici n{fl) t hd conten{ oft)X2) f

hydr ocar bong g the—sotTds—to be—200T$ ot 1= 1
PCT/ EP0O/ 13dB8ndcLAaI VG 1. A process for 53@@%7% fi‘]dﬁt— on panel § obt ai ned
by the filt|g contalnlng syl f onat es [of rth- alkal e netal,
t he above fill Dﬁtbﬁ&cgg gbhﬁ carried out ¢n 5 the | rpcﬁr‘p of fcls(I ter| aids
essential | y |gfiustridlipagepf sili- ceous nhter@al, | cdb coprpr 0B58.  (|a)
di lution of R -A—Ce—at

Solid after step (b) 14 94 0.149

Sediments retained by the centrifuge 35 94 0.372

It can be observed in table 3 how the treatment of the

10 industrial panel, according to steps (a) and (b} of the
process of the present invention, allows the indicative ra-
tio of the concentration of hydrocarbons in the solids re-
covered in step (b) to be reduced 2.4 times, with respect
to the original industrial panel.

15 The results of tables ; to 3 demonstrate how the proc-
ess of the present invention allows an additive having a
quality comparable to those of normgl production to be re-
covered from filtration panels, at the same time reducing
the content of sulfur and hydrocarbons in the solids to be

20 disposed of.
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phati c hydrocarbon and addition of another filter aid, thus obtaining a
suspensi on of the panel and of the filter aid 10 in the aliphatic
hydr ocar @ydsgds) filtration of the suspension of step (EFVERMISONOHt ai n- ing
a solid essentially consisting of filter aid with a mninmmcontent of
sul fonate and a turbid C4-C8 hydrocarbon solution (i); 15 (c)
centrifugation of the turbid hydrocarbon solution (i), thus obtaining a
solid and GLMMS$fi ed hydrocarbon solution (ii); (d) treatnent of the
purified hydrocarbon solution (ii). with nmeans suitable for elimpating the
C4- C8 hydr bear BbnBrocess t fo% FEedLdRY n§iikeatife? oRaRelf oREF 112 R¥I i ne
metal . 2. The process according_to claim1, char ?%teri zedé)iSé] that the
filter aidthe dtidfradiops of acdddcetoRtaning SulfpABapedc §8EbRGing to
claim1, characterized in that the C4-C8 hydrocarbon sol vent is n-hexane.
25 4. The ptlrkire aBetrbi nghe 02RP%e nf il tEnEt ARt R CIFELIAY WY 04P 44261
PCT/ EPOO/ 13060 that in step (a) the vvei%?t, ratio anelt/.m-% hxgrgcar bons
ranges ¥ r offe/Rresense ofp fidter, gl oges 'é’&}g]r%i StGRePEi fir4stHt
characterized in that .in ste S:a% the weight ratio panel/C4-Ce
hydr ocar bofi°U% ‘?a_afrﬁj’e‘s"]f'r(‘ﬁ’ﬁllf 1°PBP1#+39%° 6. The process according to claim
ﬁydfgggfggﬁé)' zed Jihidn e Tnat OP; {8la 405 WBLADE Lakho PaRelL AR

phatic hydrocarbon and addition of another filter aid, thus

obtaining a suspension of the panel and of the filter aid

10 in the aliphatic hydrocarbon;
(b) filtration of the suspension of step (a), thus obtain-
ing a solid essentially consisting of filter aid with a

minimum content of sulfonate and a turbid C4-Cg hydrocarbon
solution (i); _

15 (c) centrifugation of the turbid hydrocarbon solution (i),
thus obtaining a solid and a purified hydrocarbon solution
(ii) s
(d) treatment of the purified hydrocarbon solution (ii)
with means suitable for eliminating the C4-Cg hydrocarbons,

20 thus recovering. the sulfonate of earth-alkaline metal.

2. The process according to claim 1, characterized in
that the filter aid of step (a) is diatomaceous earth.

3. The process according to claim 1, characterized in
that the C4-Cs hydrocarbon solvent is n—hexane.

25 4. The process according to claim 1, characterized in

- ie -
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ranges from1/2 to 1/5. 7. The process according to claim1, characterized
in 10 that the weight ratio between panel. and the filter aid ranges from

1/0.2 to 14&5?’ ﬁghe process according to claim7,

t he wei ght etween panel and the filter aid

char actgey/ERnsose t hat
ranges from1/0.4 to

1/3. 15 9. The process according to claim8, characterized in that the
wei ght ratio between panel and the filter aid ranges from1/0.6 to 1/1.5.
20 - - ----- that- 1n|shbp|Wb)|Mhd|wéIdHﬂ ddtilo ﬂdndHﬂC4 Cg LhP8r@€arbons

ranges from 1/0. 5 to 1/20.

5. The process according to claim

4, characterized in

that in step (a) the weight ratio panel/C4,-Cg hydrocarbons

5 ranges from 1/1 to 1/10.

6. The process according to claim

5, characterized in

that in step (a) the weight ratio panel/C;~Cg hydrocarbons

ranges from 1/2 to 1/5.
7. The process according to claim
10 that the weight ratio between panel
ranges from 1/0.2 to 1/5.
8. The process according to claim
that the weight ratio between panel
ranges from 1/0.4 to 1/3.
i5 9. The process according to claim
that the weight ratio between panel

ranges from 1/0.6 to 1/1.5.

20

l, characterized in

and the filter aid

7, characterized in

and the filter aid

8, characterized in

and the filter aid

R

R

25
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