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A ¢ subject of t he pr esent I nvention IS super al kal i ni zed

al kyl aryl sul phonates of alkaline earth netal s obtained fromlinear
al kyl aryl sul phoni c acids, and useful as detergent-dispersant additives
for lubricating 5 oils, processes for their preparation and an

I nternmedi ate al kyl ati on product. -1 - It is already known in the
prior art to prepare slightly or hi ghly superal kal i ni zed

sul phonat es from su aci ob ned sul of
different 10 aIkyIaryI gQgggggbonsd’gnd %6€ ég%é?g%of a ﬁ%ﬂgar

base. superaiﬂr@hanmﬂar ?ﬂ-kY1H¥ﬁlOC§umat§ﬂ,ﬂ)J @t e@lkatldne t nérth

sul phonat i on yeR3Qld WhELSEd FEER al ' e &kl &Eafbﬁd
reaction of different aryl hydrocarblgﬁr?gillén)ﬂ{pgé iy}g'u_l ar 15 1acr aCI

different tyMSSEyl o@st | Jetergent-dispersang, et vest effiats &ICFI é
from thes 0|dJ.gSS' procebseerlfb&tlaneﬂf preprirattonhntand’] &nr Jintertediake

hydr ocar bons, artl r the tetra polynmer of dinmerized propyl ene
and a C24 %ﬁ(ﬁﬁq+ HEro %‘ and linear olefins that result from
t he oli go- poI ynelt zasi onlodadyt hkhews int o tBé4 pndmOahydrUEamw&Ie

Thus the Eurqy of ¢ heg
1981, descrlbes supgﬁ Eﬁl|n|z§%§%0 Jﬁaﬂaiﬁ%}lplgﬁghox§$%91dngué honates
and  nono- a|swplmnlme<=2§s sﬂhtﬁm%?t ey th@smqlwnammn of{ gifferent

al kyl ati 90 aﬂ.fkyl hydfSEA 50N daRe HONEH I exbrds0GH balRaling @aXxtur e
of branched oIe ins conprising a nBX|nun1proport|on of 30% of |inear

The alkylaryl hydrocarbons subjected to the
sulphonation reaction result from alkylation by the Friedel-
Crafts reaction of different aryl hydrocarbons, in particular

16 aromatic, by two different types of olefin:
branched olefins resulting from the oligo—
polymerization of propylene into Ci5 to C49 hydrocarbons, in
particular the tetra polymer of dimerized propylene and a Cp4
olefin,
20 . and linear olefins that result from the oligo-
polymerization of ethylene into Cy4 to Cyp hydrocarbons.

Thus the European Patent No.1.318 of the Exxon
company, published in 1981, describes superalkalinized mono-
alkyl-orthoxylene sulphonates and mono—alkyl—toluene

25 sulphonates reshlting from the alkylation of the
corresponding aromatic hydrocarbons by a mixtu:e'of branched
olefins comprising a maximum proportion of 30% of linear
olefin. _

-Moreover, the French Patent No.2,564,830 of the

30 Orogil company, the former name of the Applicant, and whose
corresponding Application was published in 1985, and which
corresponds to Patent US-A-4,764,295, describes alkylaryl
sulphonates of alkaline earth metals resulting from
alkylation by a linear olefin.

35 In both cases, the alkylation reaction takes place
in the presence of a Friedel-Crafts catalyst with a high
excess of moles of the aryl hydrocarbon in relation to those
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ol &fin. Mor eover, the French Patent No. 2,564,830 of the 30
O ogil conpany, the fornmer nanme of the Applicant, and whose

correspondi ng Application was published in 1985, and which corresponds
to Patent US-A-4,764, 295, describes al kylaryl sul phonates of al kaline
earth nmetals resulting from alkylagion by a linear olefin. 35

In both cases, the al kylation reaction takes pl ace In the presence of a

Friedel -G afc;[fS %ﬁ%algf%f%%} h % hingaer toeXSS%giR]: rg%teesr OI‘.‘eEpglfﬁal said 0.

hydr ocar bon 1h relratio o' t hose )
of the ol ef igxcess ortder carnsispendingf menoradhylanyl shydrocarhomess, the

correspondi ng mono- gdyd Ay BHEr pPIR¥Ant has found ERWRYETby {08ing a
Appl i cant has, found that, biy. usi ng, a | i near nono-ol efi %}ﬁi\{l ng aqﬁol ar
proportion ofiRgFFhNMNXIQILLin RaBing & OB, PTRPHHRIAMQE fRhPhafdn
al lkyl ati Bn remcit _OIbasl]:. swr)]%h :Eenélﬁﬁéin@@, a1 e yt_thé\ywtrllqcmtmmnz ifear«]ﬁﬁi@n t he
nol ar propqrtjion of the e royp,i osliions n t he
starting |i o#gf’FﬁnEhai mﬁ@ﬁ}é}g¥%gspy§§5§argon in v(”'ah]"jcl‘\rlbw,g"fahing)]ﬁ"’\rgh
proportion girapafiiorhavf nghe phenpll Froupr dup positdsins dnsardd aRdoZ itthe
reflected by§@a§&§ NHEr |£)ley;giﬁlc ha%eq,agr ggaiggsgyzgﬁe process descri bed
renc , 564, , S

in the atorenentioned | ' atent 2 “shows hygroscopi ¢
properties, such thdiows bisshigbupseppetaen: oki glefinkhaying & mphenyl
product 1onacgeRipblia gsosut skl t hveadd®r 2| ups i griflegtedl .byl5a sulphonHi®

formation Ofwl%ihél'ns, Suwﬁ?ér];i C[inf:ir.lapaszl'(eici‘| V@f gﬁ;\ee rallnl’alcess described in the
aforementioned French Patent 2,564,830, shows hygroscopic
properties, such that it forms a superficial “skin”, making
this product unacceptable as an additive for lubricating oil.
15 The formation of this superficial skin was generally
accompanied by a very slow filtration rate, a slight
incorporation of calcium, a deterioration in anti-rust
performance, and the undesirable occurrence of a turbid
appearance, indeed of a sedimentation, when the sulphonate
20 . prepared in this way was added in a proportion of 10% by
weight to a standard lubricating o©0il and stored for
examination. |
Through identification by chromatography, the
Applicant has studied the different isomers, aryl-fixed in
25 positions 1, 2 or i:hose following on a linear mono-olefinic
chain, their respective influence on the propertfies of the
corresponding alkylaryl sulphonates of alkaline earth metal
obtained from these different isomers.
And the Applicant discovered that it could overcome
30 the aforementioned drawbacks, in so far as the molar
proportion of aryl hydrocarbon, other than benzene, fixed to
the carbon atoms situated in positions 1 or 2 of the starting
linear mono-olefin, was comprised between 0 and 13%, and
preferably between 5 and 11% and in particular between 7 and
35 10%.
Without wishing to be bound by any scientific
explanation, it is assumed that the more the aryl hydrocarbon
is fixed to a carbon atom located opposite the ends of the



accohpani ed by a very slow filtration rate, a slight I ncor poration of
calcium a deterioration in anti-rust performance, and the undesirable
octurrence of a turbid appear ance, indeed of a sedinentation, when the
sul phonate 20 prepared in this way was added in a proportion of 10% by
wei ght to a standard lubricating oil and_sgoced for exam nat i on.
Through identification by chromat ography, the Appl i cant has
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- 3- hydr dSardohirea¥ nchbainhe in mduichoblke opeylnsulpkonae radical of

pronouncefi s alik@1Kdr eBReRI methar 36t ¢hixah,t B QOMLESRPORELRBrtion of 0 to
13%, preferably between 5 and 11%, and more particularly
between 7 and 10%, in positions 1 and 2 of the linear alkyl
chain.

In fact, these alkylaryl sulphonates, in particular

15 those in which the aryl radical is a substituted phenyl
radical, preferably a tolyl, =xylyl radical, in particular
ortho-xylyl, ethyl-phenyl or cumenyl, exhibit a set of
properties, including solubility in lubricating oil,
filtration rate, incorporation of alkaline earth metal in the

20 medium, anti~rust properties and an absence or a delay in the
formation of a skin, which makes them in particular
attractive as detergent—dispersion additives in this type of
oil.

The content of 13% is the threshold above which it

25 is no longer possible to obtain simultaneously a suitable
improvement in the aforementioned five properties;

The content of 11% is the wupper limit of the
additive prepared on an industrial scale, and for which an
attempt is made to obtain an alkylaryl sulphonate exhibiting

‘30 all of these five properties. :

The content of 10% is the desired value during the
industrial production of this additive.

A subject of the present invention is also processes
for the preparation of such an alkylaryl sulphonate.

35 A first process according to the invention comprises
the alkylation, according to the Friedel-Crafts reaction, of
an aryl hydrocarbon other than benzene, by a linear mono-
olefin, the sulphonation of the alkylaryl hydrocarbon



al kyl aryl . hydrocar bon, and hence the good properties of the additive in
a lubricating oil. 5 Therefore a subject of the present invention
is a. superal kal i ni zed al kyl aryl sul phonate of al kaline earth net al ,
in which the aryl radical is other than phenyl and the al kyl chai n,

whi ch contai ns between 14 and 40 car bon-atons, Is a linear chain, in
whi ch the aryl-sul phonate radical of 10 alkaline earth nmetal is fixed, in
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possible to taln sim rovenent I n
af or enent i on&d-&fiipe propert’i es. The content of 11%i s the upper

i ot 19" rgo | SiaiatRREBRAT 0 &0 bl p ool Joupatiigh o
thesgpfive pr ‘é’é‘{ {on, %L " J@:ar?geﬁ{}a&% 165}3"‘}%13"(% 5i PBd aFAHue
during the hydnmbxﬁHUnalomheducthan oﬁehheﬁeﬁukby|V£ llnear mono—&alpha
oLt 2h SR TR flodgedbe BE SRR qunpabinl B
the inventi omht@medse@,n theheregqdian i of, bl'@cof%ﬁlhbtlfm t ﬁélphﬂeli@l a@riélf ts
reacti ong50f yith ABnaratkeddlr BearPOm PIAST chBRR DSAFENE inbYsPLLE08AE TEHeo-
alkylation reaction into a first stage in which the molar
ratio between the aryl hydrocarbon and the linear mono-alpha
olefin is a maximum of 1.5 and preferably 1, and in a second
stage, in which said ratio is at least 2 and preferably 5.

20 In both the first and the second processes, the
catalyst used for the Friedel-Crafts reaction is preferably
chosen from hydrofluoric acid, aluminium chloride, boron
fluoride, a sulphonic ion exchange resin, and an acid-
activated clay. -

25 The conditions of this alkylation reaction are a
function of the type of Freidal-Crafts catalyst used.

In the case of hydrofluoric acid, the temperature is

preferably comprised between 20 and 70°C and the pressure is
comprised between atmospheric pressure and 10.105Pa.

30 In the case of aluminium chloride or boron fluoride,
these conditions are those described in the . literature
regarding this reaction.

Finally, in the case of a solid Freidal-Crafts catalyst,
such as a sulphonic ion exchange resin or an acid-activated

35 clay, the temperature of the alkylation reaction is comprised

between 40 and 250°C and the pressure is comprised between

atmospheric pressure and 15.10° Pa.
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olefin, the sulphonation of the alkylaryl hydrocarbon

1 4- obt ai ned, and the reaction of the resulting sul phonic acid

with an excess of alkaline earth base, in which the |inear nono- ol efin
contains a nolar proportion of between 0 and 13% preferably between 5
and 11% and nore particularly between-7 55 and 10% of al pha ol efin.

A second process has been devel oped by the Applicant to obtain

superal kal i ni zed al kyl @{ol ﬁ%r&boﬂﬁéﬁcmt aé&@é'ﬁ@t ?1sﬁaﬁéhb€etb@und by

according to the |nvent|on wi th a nono- al
consists, iaYa cANEIfYtATal frtarat ’c‘?fhprléanwoumt h&PRERY| atthaf, B&het he

Fr: edel -Crafmrlrmdcm, @{ff_@ﬁea@}tlart oﬂW’ﬂlﬁ@CalhﬁlJaﬁ%dﬁerﬁéhaﬁfbﬁnzelﬂe,a by
a |l near nNONo-a . oLerln the su 0} ,an 0O the

yr ocar bon ROTaD k0. GECRERE nYdEocBBRBRr LB, dihesdl manali, Miekin o
15 with an exft ez smakimbuabtnd .Sarand hassfernablypl 1t timgthéepresentkybodt iaon
reaction '”tnorigeééhlr %{rla%t%gecéeai‘g%eh tc'%%s@%' a% migralibf Qﬁ“"@ﬁ? td@nﬁ@’ !

hydr ocar bon an near nMoNo- IS a_ maxi num o and
preferably Bonthe®fi khe ddogaar olefspagﬁomu ﬁhﬁhteﬁ%‘a‘%l‘i 3kpha posigianeda 2

and preferaly yndi-e %Omtral posiltiocRoblt the biesinpNghdFe Has e, IPABETRES.
t he catailr%(# d for the Friedel-Crafts reaction is preferably

chosen from oric acid, alum nium chl oride, boron fluoride, a
sul phonil® i on exchare i®sassumed &habcittle alphacbilefiindrebays with the

Friedel-Crafts catalyst to form an intermediate carbonium
ion, which is isomerized, said isomerization occurring more
easily if the relative proportion of alpha-olefin is higher.
The alkylation of this carbonium ion occurs by an
15 aromatic electrophilic substitution reaction where a hydrogen
atom of the aromatic ring is substituted by a carbon atom of
the olefinic chain. _
This isomerization reaction is unexpected because,
hitherto, the highly exothermic alkylation reaction always
20 occurred with a high molar excess of aryl hydrocarbon, both
for benzene or one of its derivatives substituted by alkyl
radicals, in relation to the starting olefin, and for a
linear alpha olefin or a branched olefin.
It must nevertheless be observed that this first
25 isomerization stage must be followed, in the process
according to the invention, by a second stage in which the
molar proportion of the aryl hydrocarbon is 2 and preferably
5 times greater than that of the starting linear olefin.
In addition a subject of the present invention is
30 the use of the new superalkalinized alkylaryl sulphonates of
alkaline earth metal as detergent-dispersant additives for
lubricating oils and lubricating oils containing them, in a
proportion of between 0.1 and 15% by weight.
Also a subject of the present invention is the
35 alkylaryl hydrocarbons comprising an aryl substituent, other
than phenyl, on a linear alkyl chain containing between 14
and 40 carbon atoms, and in which the molar proportion of
aryl substituent on the carbon atoms in positions 1 and 2 of
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25° The conditions of this alkylation reaction are a function
«of the type of Freidal-Crafts catal yst used. In the case of
Aydrofluoric acid, the tenperature is preferably conprised between 20
and 70[err] C and the pressure is conpri sed between atnospheric pressure
and 10. 10[err] Pa. 30 In the casg of alum niumchloride or boron
fluoride, these conditions are those described in the literature

regar ding t?tx aJtn%aPn ‘alkyl sﬁ%ﬁgggallaéyiﬁo:o"ﬁ’é %%dcaﬁgtvgé x"i‘ Sd)l 'aqui 13%,

Frei dal - yst, i on-6xch ange resin or’an
aci d-act i vapéafesablny 5 tamed t diper @nd emofet peramzyllarlnn bed;uctenon"l i and
conprised qgg_ between 40 and 250[err]C and the pressure is conprised

bet ween at mospheric pressure and 15.10[err] Pa.
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the start of,,the,a tion r tion ratio o

hydr ocar bon9t5eFEnEEACHIRE- Q ;Eb?ﬂﬁﬁ}?Ft%g ?r§fﬁh¥pﬁﬁﬁ?5 a&ﬁardlng

preferably tp thet AeipdekeCraftd reactidn, eddh & afmmamamhgps-blefanseef a
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al pha positionto posrtion wher e tge aryl
radi cal prsferablly ioand 11%, and WQ?QﬁRﬁHﬁyfqﬂﬂﬁththHPSﬁa7oFé¢|hO%

reacts 49 thokhelpha Fo1e#eh, O gt pycahal ¥édctfod OOF afhé NRIIRAR aryl
car boni um hydrocarbon, according to the Friedel-Crafts reaction, with a
linear mono-alpha olefin in two stages, that is to say a
first stage in which the molar ratio of the aryl hydrocarbon
other than benzene to the mono-alpha olefin is a maximum of

16 1.5 and preferably of 1, and a second stage in which said
ratio is at least 2 and preferably 5.

Finally a subject of the present invention is the
use of said alkylaryl hydrocarbons for the preparation of
detergent—-dispersant additives for lubricating oils.

20 Within the scope of the present description, the
term linear mono-alpha olefin denotes an olefin or a mixture
of straight-chain olefins, which can be obtained by the
oligo—polymerization of ethylene, and which contain between
14 and 40, preferably between 16 and 30, and more

25 particularly between 20 and 24 carbon atoms, and in which the
molar proportion of mono-alpha olefin is at least 80%.

Specific examples of suitable linear mono-alpha
olefins are constituted by the Cyg and Cy1g olefins, by cuts
of Ci4 to Cig, C14 to Cig, Cig to Ci1g or Cygp to Cz4 olefins, or

30 by combinations of several of them.

The Ci4 to C4p linear mono-alpha olefins, which can
be obtained by the direct oligo—polymerization of ethylene,
have an infrared absorption spectrum that exhibits an
absorption peak at 908 cm"1, characteristic of the presence

35 of the ethylene double bond at the end of the chain, on the
carbon atoms occupying positions 1 and 2 of the olefin:
-also distinguished therein are two other absorption peaks at

wavelengths of 991 and 1641 cm .



i orf, which is isonerized, said isonerization occurring nore easily if
the relative proportion of al pha-olefin is higher. The

dl kyl ation of this carboniumion occurs by an 15 aromatic electrophilic
substitution reaction where a hydrogen atomof the aromatic ring is
substituted by a carbon at om of the- ot efinic chain. Thi s

| sonerization reaction is unexpected because, hitherto the highly
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oils containing them in a tion of between 0.1 and 15% by weig

Al so a subject of th%hﬁ%se‘rﬁo'q%}éﬁ@ ofiong-ekefims qan| &neymhyemeﬁrt}&hs
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chai n contai ni ng between 14 and 40 carbon atons, and in which the nolar
proportion o?Prder @fy]28%hsian wermewied f cHtbdreuiHnes na poat t P5nS2a. thd 2
of - Cy4 mono-olefins obtained by the polymerization of ethylene,

on a iron pentacarbonyl based catalyst, for example as
described in the Patent US-A-5,320,762.

15 Figures 1 and 2 which are attached illustrate this
difference, by showing the infrared spectra of a cut of Cyp
to C4¢ linear mono-alpha olefins, obtained directly by the
polymerization of ethylene, in Figure 1, and after the
isomerization of this «cut, by passage on an iron

20 pentacarbonyl catalyst, to reduce its molar content of alpha
olefin to less than 10%, in Figure 2.

The aryl hydrocarbons with which these linear
olefins are reacted can be aromatic hydrocarbons substituted
by at least one Cy to Cg alkyl radical and in particular

25 benzene hydrocarbons substituted by one or two C3 to Cjp
alkyl radicals. It is much more preferable to use alkyl
derivatives of benzene, such as toluene, xylenes and in
particular ortho—-xylene, ethyl benzene and cumene, because
they favour the monoalkylation by the linear mono-olefin

30 according to the Friedel-Crafts reaction, due to the presence
of the substituents already present on the aromatic ring.

The Friedel-Crafts catalysts used in the alkylation
reaction in one or two stages according to the invention are
standard catalysts and may include in particular hydrofluoric

35 acid, boron fluoride BF3, aluminium chloride AlCly, a
sulphonic ion exchange resin, or an acid-activated clay.



-6- the linear alkyl chain is conprised between 0 and 13%

preferably 5 and 11% and nore particularly between 7 and 10%

Al so a subject of the present invention is processes 5 for the preparation
of this al kylaryl hydrocarbon, either by direct reaction of the

sel ected aryl hydrocarbon, accordi ng - gta the Friedel-Crafts reaction,
with a |linear nono-ol efin, which the nolar proportion is conprised
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that exhibits an
reactors, the Friedel-Crafts catalyst is collected by phase
separation, and the excess aryl hydrocarbon is recovered, as
in the previous processes.
The same result can also be obtained by carrying out
20 separately the isomerization of the starting linear alpha
olefin, and then by adding the aryl hydrocarbon to carry out
the catalytic alkylation reaction, with a Friedel-Crafts
catalyst.
The alkylation product obtained at the end of the
25 alkylation reaction of either process according to the
present invention is a new intermediate producti, which is
characterized in particular by its low molar proportion,
comprised between 0 and 13%, of aryl isomer fixed on the
carbon atoms in positions 1 or 2 of the starting linear mono-
30 olefinic chain. .
The analysis of the alkylation products, which are a
subject of the present invention, requires not only infrared
spectrography, but also gas chromatography.
The 1latter technique, carried out on a semi-
35 capillary column, can be used to separate and to calculate
the proportion of each of the isomers.
The chromatograms obtained by this technique reveal
the absence of 1-aryl isomer; the peak corresponding to the



absorption peak at 908 cnferr] , characteristic of the presence 35 of the
et hyl.ene doubl e bond at the end of the chain, on the carbon atons
occupying positions 1 and 2 of the ol efin: al so di stinguished therein
are two ot her absorption peaks at wavel engt hs of 991 and 1641 cnferr].
-7- By contrast, the isoneci ged Cl4 to C40 |inear nono-
olefins, that is to say in which the nolar proportion of al pha olefin

i's conprised b %, .pr.efer t % NG TR €
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period of 144 h urs of a cy t,of err] o] by
t he polynerlza 3%n o?n%?ﬂﬁ? gecaCL Ei??m 1ne tagggbéﬁil ]IbasegQ %¥%§§%t
for exanpl e dssomersieberwibich i bhe herPJatemuszm- 5i8ed, t62carbon atoms in
Figures 1 and,goihigh Ar 6 %trﬁia‘i:lﬂﬁge' kbﬂ?&ﬁ%& i)f” the’ llr%atzf edlme’cht%)in.

showi ng the infrared spectra of |'I near

mono- al pha ol efi ns, cﬁﬁQﬂﬁﬁuﬁ(ﬁhQﬂﬁlghQnﬂﬁ red %Rﬁ%ﬁﬁ&m iagh adikylaryl
et hyl enej0i N HydrEarbord sk afHeerinviition,| SPREFigdide0 showst Al serdés ofby

passage on {Lgfgégi illustrating the integration of the gas
chromatogram peaks of the same. hydrocarbons, in the form of
molar proportions in per cent as a function of retention
times in minutes. :

15 The preferred alkylation products are those
resulting from the alkylation of alkyl derivatives of
benzene, such as toluene, xylenes, and in particular ortho—
xylene, ethyl benzene and cumene.

The following sulphonation stage of the process

20 according to the invention is carried out by techniques known
per se, for example by reaction of the product of the
alkylation stage, with concentrated sulphuric acid, with an
oleum or with sulphuric anhydride dissolved in sulphurous
anhydride. This sulphonation reaction can also be carried

25 out by putting in contact the reagents (alkylate and
sulphuric anhydride) in the form of a film in co—current or
counter—-current flow. After sulphonation, the sulphonic
acid can be purified by standard techniques, such as washing
with water or thermal treatment, under agitation with

30 bubbling through of nitrogen.

Finally the last stage of the reaction of sulphonic
acid with an excess of alkaline earth base can be carried out
by the addition of an oxide or hydroxide of alkaline earth
metal, such as magnesium, calcium or barium, and in

35 particular lime.

This neutralization reaction is implemented in a
dilution oil, with an alcohol having a boiling point above
80°C and preferably with a carboxylic acid containing 1 to



20 " pentacarbonyl catalyst, to reduce its nolar content of al pha olefin
to less than 10% in Figure 2. The aryl hydrocarbons wi th which
these |inear ol efins are reacted can be aromati c hydrocarbons
substituted by at least one CJerr] to (Jerr] alkyl radical and in
particular 25 benzene hydrocarbons substijputed by one or two CJerr] to
derr] al kyl radicals. I t is much nore preferableto use al kyl

derivatives of benzene,, such as tql uene | ene art ic r
ort ho- xyl ene,* &AVCHAYRMR and ¢ n%ré%ee%%%sﬁ q:ﬁ;féy 3hvon Fﬁ%& in
monoal kyl at i (partmdtﬂan i healafioreaenokébnad3FrenctorBhpent oApPélcatlon No.

Friedel - Crafts due to the presence of the substituents

al ready presedt od t e arorratlc ring The Friedel -Crafts
catal ysts used in thdmang|the oﬂlC°h°¥%a\!%F'6anhlbﬂ@ ppinks abgoyes 80 °C,

accor di ng5t 0 e pR¥LEtaETe abﬁolce stangned 1GMealry sés BRrenbBREd nOliphadic
parti cul ar hydrof ron fI ugﬁr)l dF%BF3 al um.ni um chl ori de
n

ori.c .35 aC| "
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down the al kyl ation reaction and to favqur the_isonerization of
neutralization stage are paraffinic oils such as Neutral 100
0oil, as well as naphthenic or mixed oils.

For the implementation conditions, such as the
proportions of reagents and the conditions of temperature and

15 pressure, reference is explicitly made to those described in
the prior art and in particular in the French Patent
Application No. 2,564.830 of the Applicant.

After elimination of the water and alcohol, the

product is filtered to remove solid matter and the alkylaryl
20 sulphonate of alkaline earth metal obtained is collected.

The alkylaryl sulphonates according to the invention
can be weakly or highly superalkalinized, that is to say
their base number (BN), according to Standard ASTM-D-2896,
can range from 10 to 500 and they can be of use in particular

25 as detergent-dispersant additives for lubricating oils.

However, the alkylaryl sulphonates accoraing to the
invention are particularly useful when their base number is
low and corresponds to a BN range comprised between 10 and
40. _

30 This is the reason why the present invention will be
illustrated by examples in which, during the reaction of the
sulphonic acid with an alkaline earth base, it is an aim to
obtain an alkylaryl sulphonate having a BN of the order of
20.

35 If an alkylation product of benzene is wused, the
Applicant has found that the formation of a skin could be
avoided, and that it was necessary to add calcium chloride



the initial |inear nono-al pha olefin by the mgration of its doubl e
bond towards the mddle of the hydrocarbon chain of 10 the ol efin.

I’'n the second reactor, the nolar proportion of aryl hydr ocarbon in
relation to the |inear nono-al pha olefin is i ncreased to a m ni mum of
2:1, and preferably of 5:1 or nore, ~t9jcanpl ete the al kyl ation
reaction. 15 And at the end of the successive passage in the two
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processes. the reactloﬂTmﬁdEumeresult can al so be obt ai ned by carryi ng out
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olefinic chaln anal'ysis o
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SpeCtrogtﬁphflx@&tlﬁl58599§oﬁ§rP”ﬁﬁ@gﬁaﬁgycomprlsed be?wégﬁaoléﬂdfﬁ3% in
technique, carried out sem - 35 capillary co can be used to

separ at e and"®egal cul at e the proportion of each of the isoners. _
The chronmat ograns obgsaifedebygrgbhs-aespaersast r ed@atives thR dosemmedito

1-aryl ison‘e&;let %bggggtggrgr eoslq.ondqugqhgnglgles of up to 15% by weight
according to the type of lubricating 0il.

15 The lubricating oils to which the sulphonates of the
present invention can be added may be lubricating oils with a
naphthenic, paraffinic or mixed base, they can consist of
mineral oils or originate from coal distillation products or
be constituted by synthetic oils, such as polymers of

20 alkylenes or esters of mineral acids or of carboxylic acids.

The present invention will now be described with the
help of the following examples, which are only intended to
illustrate the particular implementations of different
aspects of the invention and in which Example 1 represents

25 the implementation preferred at present.

Example 1

(a) Alkylation
In a first 1.15 litre reactor, agitated and heated

by double jacket to 64°C, an  HF catalyst was loaded
30 continuously at a rate of 33 cm®/min, a Czp to Cz4 normal
linear mono-alpha olefin the infrared spectrum of which is
reproduced in Figure 1 at a rate of 37.5 cm®/min, and toluene
at a rate of 12.86 cm®/min.
These operating conditions correspond to an -HF
35 catalyst/alpha olefin ratio of 1.2 in moles, and a residence
time of 13.8 min.
In a second 1.15 litre reactor, agitated and heated
by double jacket .to 60°C, the product from the first reactor,



-9t | ongest retention tine is that of the 2-aryl isoner; the peak
with the |ongest retention tine less one is that of the 3-aryl isoner,
the peak with the longest retention tine |ess two is that of the 4-aryl
i somer, and the follow ng peak, 5 considering the |length of the colum
used (15 netres), is the most pronouynced because it conbi nes nost of
all the other i somers in which the aryl group is fixed to carbon atomns

in position 4, 5 and those foll ow ng of i ng al chai

Figure 3 shdi® ?Wl‘fﬁr%ﬁ“’e%l cal"fu‘Fﬁ Q ﬁk@fa‘ﬁ‘g‘/lf“l’@ #ﬁj tocgaﬂe&?n Bt the
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hydr ocar bons, | af ~ pr-opor U1 ons cen
function ofcatalyat/eipha olefini matioutafs. 1151 by VOlumH1eandpﬂef@ﬂfae]d

al kyl at ison tﬁm}ﬁphaarcgefltmqs&m of 8S4yht hB8eckrom the al kyl ation of
al kyl derivatives of benzene, such as tol uene, xylenes, and in
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fol l owi ng sphad®nahdoncst tgeyelet he gurtsiens @ thec HEi ogtabystbe tonvshyd i on
Is carried P“ts byetecthnl gues known per se, for exanple by reaction of
t he product of E ac alkylatlon stage, wth concentrated sul phuric acid,
with an ol eum thQ'VI pressipuin coeithydeaciors sawl vigd the ssetdilen was

anhydr iqge. amasir%ﬂ@ﬁ? ngfjigPnpeaction can also be carried 25 out by
putting in contact reag ents (alkylate and sul phuric

anhydride) in the fBen GXxGess | #Pﬂ-ﬁef}g ciifr diftenyr distiddedt kY c PREFRIT | ow.

After sul phq&&sugm a { PeeRBAPEPNIL 1202¢,d A8 hightHEddtadnbyistandae
t echni ques, Li_—Ch as. washi.n \Aéltu wat er or thermal treatment, under
batto Thn at :

agi tation a co
During this second alkylation phase, the process was

15 continuous, with the product passing from the first reactor
to the second, and then to the settler, and finally to the
preheater and to the column to remove the toluene.

The alkylate obtained exhibits an infrared spectrum
" shown in Figure 3.

20 Its gas chromatogram, shown in Fiqure 4, was
obtained on a Carlo Erba Series Vega 6000 instrument,
equipped with a 15 metre long semi-capillary column, with an
SPB-5 Supelco stationary phase with flame ionization
detector, with the heater and column temperatures varying

25 from 70 to 320°C with a programming of 20°/min and a final
plateau of 10 min.

(b) Sulphonation
The sulphuric .anhydride used for the sulphonation of
the alkylate is obtained by the oxidation of SO in a furnace

30 at 450°C with vanadium oxide as a catalyst.

The sulphonation reaction takes place in a tube
maintained at 65°C by falling film, the sulphuric anhydride
being diluted with nitrogen and the alkylate/SO; molar ratio
being maintained at 1.05.

35 The residual sulphuric acid was then eliminated by
thermal treatment after dilution with 10% of 100 N oil,
bubbling through nitrogen at the rate of 10 1/h/kg of product



30 'bubbling through of nitrogen. Finally the |ast stage of the
reacti on of sul phonic acid with an excess of al kaline earth base can be
carried out by the addition of an oxide or hydroxi de of alkaline earth
metal, such as magnesium calciumor barium and in 35 particular |inme.
This neutralization reaction is inplenegtgg in a dilution oil, with an
al cohol having a boiling point above [err]C and preferably with a
carboxylic acid con i ng 10
; 2 CarBDil SOOtELIOR Ao G1 e Rk daterers zoGaduptodasPy content
particul ar iwasfobeagnédo(mdxEmencd. ) ent Application No. 2,564, 830.
Anong the al cohol s M%EB 8'%& ¢ Qf.ﬂisa q§¥e 80 [err]C, 5 the preferable
choice is the linear nono- al cohol s contalnln? 4
to 10 carbon atons, doclhis stagbsobaﬂamowe modany propeakdpnanefcleal(Pi)zo
qerr] ox agﬁahgbﬁphonlc acid ardWHhdddd %ﬁfQﬂ%yiécoﬁﬁéﬂﬁ AhgtopaPtPén

enpl oyed are preferably orn1c acid, acetic acid and their m Xxtures. 10

Among the di Pt 35% Qff slingynepneyknaddized hy tthe sw-?fé‘lff’r%l?‘i’aﬁlb‘i"l Ehege

are gar a}‘ finiFgnall @r&ﬂﬁb&@s mﬁ_utlpsaltlhmo 35% pQ'blporQS.oWEUf Mnnaﬁhtbam%‘ze@r
m xea olls. .. . or.t L np atl |t| w.such as . the
proportions SF™PedGEiTY ﬂﬁ%ltﬁ§188ndi %n% 388?3? t§h3“i5°gﬁ?§2§ﬂre
reference i swéxpl acBN pfndde toadelrood @@s@ccbedlng to thheSpahdaréraSEHd in
particulgy ip_tBgghrench Patent

In order to achieve this, a quantity of Ca(OH); is
added which does not correspond to a stoichiometric
neutralization of the quantity of sulphonic acid reacted,
namely 0.5 mole of Ca(OH)2 per mole of this sulphonic acid,

1 but an excess of Ca(OH); 1is added relative to this
stoichiometric quantity, that is to say a proportion of 0.77
mole of Ca(OH); per mole of sulphonic acid, in order to
obtain a BN of about 20.

These superalkalinization conditions, which will be

20 followed in all Examples 1 to 22 of the present Patent
Application are implemented in the present Example 1 in the
following manner.

A pre-mixture is loaded into a 4 litre four-neck
flask which can be agitated, heated and equipped with a

25 system allowing the elimination by distillation of the water
and ethylhexanol, said premixture cdntaining: .

-~ 578 g of 100 Neutral oil,

-~ 65.7 g (0.89 mole) of dead lime Ca(OH)2> and

— a solution at 10% by weight in dodecylbenzene of SI 200
30 antifoaming agent marketed by Rhdne-Poulenc.

The medium is heated to 60°C over 15 minutes with
stirring at 400 revs/min; 609.7 g (1.15 moles) of sulphonic
acid obtained in the previous stage, pre-heated to 60°C, is

added.
35 After this addition, the temperature is raised over

10 minutes to 93°C. A plateau of 15 minutes took place at

this temperature; then the medium is cooled down to 85°C by



Application No. 2,564.830 of the Applicant. After elimnation

of the water and al cohol, the product is filtered to renove solid
matter and the alkylaryl 20 sul phonate of alkaline earth netal obtained is
col | ect ed. The al kyl aryl sul phonates according to the invention
can be weakly or highly superal kalinized, 1ghat is to say t heir base
nunber (BN), according to Standard ASTM D- 2896, can range from10 to

500 and they,can .Qf. use d rt4 cyl ar.25 rgent - di r (S
SRRVl een; of koot i‘e%hYlhexaﬂ%\;eggbfa'? h 3240 kope HEction
sul phonat es &eddugi rigs t mainbainedi atemhisn tanperatureulfon vl ysaiphtesena

thei r base Nughel duking WiPIIRNSS T HESAAEEE, {enén B 629020 ANE! beed ana

bet ween 10 and 40. . . IS_.1S the reason why the present
i nvention wi 4-5p8 of acetis: psiddakg add@dt es in which, during the reaction
of the g sul phonic g d W R ; Lpe gar Rage, tbt 1608 ydd 045
obtai n an al kyl aryl g&@phg‘#g%:§1ﬁgvﬁé§%u@l\lf§‘ H@Izg order of 20. 35
I f an al kyl amiomtesodume: isf nadmteximeds afjsédis temperatpppl foanfl hevrf andd
that the formg i,QRu@ksd skin could be avoi ded, and that it was
necessary to add cal cium chl oride durtng the sul phonation
reaction to decrease Then weadsidry médium iseteieat itan h20fiunover 1 hour
I, however ’andt rxheain%lagwe%t b nthgrsogg‘gt tergggratpuereen for 1 hour.

10 This first part of the reaction having been carried

out at atmospheric pressure, -the reaction medium is

progressively placed under vacuum while heating at 195°C. It

is then maintained for one hour under the following final

conditions: 195°C and 4 x 10° Pa (30 mm Hg).
16 The percentage of crude sediment is 0.4%.

The analyses and the filtration rate are shown in
the table (page 1/4).

' Examples 2 to 22
In the fbllowing examples, the alkylation reaction
20 was implemented by alkylation of different aromatic
hydrocarbons with a linear mono-olefin, identified
respectively in the first and second lines of the table
below.

The alkylation conditions appear in the following

25 lines of the table, which show the type of catalyst, the
number of identical 1.15 1litre reactors into which the
reaction mixture passes in succession, and the relative
proportions of catalyst in relation to the olefin (by volume
or by weight) and of aromatic hydrocarbon in relation to the

30 olefin (in moles) for each of the reactors.

The alkylaryl hydrocarbon obtained or alkylate is
then analyzed, indicating the percentage of olefins (by
weight) which has not reacted, the molar proportion of
isomers in which the aryl radical is fixed in positions 1 and

35 2 of the starting olefin with respect to all the isomers, and
their viscosity at 40 and 100°C.



obt ai ned by the al kyl ati on of an aryl hydrocarbon already 5 substituted by_

at | east one al kyl group, such as toluene, et hyl benzene, orthoxyl ene
and cunene, it is no |onger necessary to add cal ci um or ammoni um

chloride, and the formati on of a skin can be avoi ded during the outdoor
st orage of the sul phonate, in so far gg the content of aryl isoners 10

fixed in positions 1 and 2 is conprised between 0 and 13%in nol es.

Sai d det ergent -di spersant additives can be added to t he hubricatin%
oils in quantities offThg kablesothgn wehews the gesulbs ngti gnghese§petofthe
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acids or of carboxylic”ac] . . A nt,
descri bed wi tdesigsial  sulpheopiehe agid owbPagnexafiigdnafedch Bye diggmal
intended t0 tredtmdszirate the particular inplementations of differe
aspects of the invention and in whicgh ample 1 resent.g 25 _th

i npl ement ati on pref erf&d g?bb?e l'“.lnal‘::'és with Eﬁgarﬁﬁ%ﬂ%s

Al kyl ati on carried outl pnachilcsumlalkylaryt sehshornates) tmatephrad Hyedthed

e present 1nvention wll now be

nt

of é%alyseﬁh)

by doubl gnj 6 \ . HF l.oad 0, '
7, G0u5 ol 35 OALGEEL ety A BEALIE! PSR ) OGPV o

arate o i near. nmono- a
ol efin the i sfardreadss pécttotmlotaltivn (€aT) andpsobklel ¢aldHiugur(€as Jat(as

rate of 37.5 fdHRItHgEsN bRNhelight§Ne and Bhe? Hadk® Mimber 8¢rAY] tdddured
These operating condi'tions corréspond to an HF 35 catal yst/al pha ol efin

p
ratio of 1.23G¢oRSiPy tendtanpatfgliT¥-—D 2.898e of 13.8 nin
a second 1.15 litre react eppeagiahekedigndeitadtigted bpy mitine jlackes boF

60[err] Gygthe Rrqduct {amthe LiiShonsBst9h 90 g of 600 N oil and by
attributing to time t = 0 and to the expiration of a period
of one month of storage a figure ranging from 1 to 6, where 1
indicates a clear solution, 2 the presence of a slight
turbidity and 3 the presence of turbidity, 4 the appearance

20 of a deposit, S5 the presence of a deposit, and 6 the presence
of a large deposit.

The viscosity is measured at 100°C after dilution of
the product in 100 N oil until the solution obtained has a
total calcium content of 2.35%.

25 The next line of the table shows the gross weight
percentage of the sediments measured'by method ASTM-D 2273 in
which 25 cm® of the product is diluted in a flask with petrol
up to 100 cm®, after which the reading of the percentage of
sediments is made after centrifugation of the flask.

30 The filtration rate is then given in kg/h/m?.

And the last 1line of the table indicates the
formation or absence of skin with a sample of 30 cm® of
sulphonate, placed in a 100 cm® beaker, on the expiration of
a period of one month, with indication of the number of days

35 in cases in which the skin has appeared.

The anti-rust tests, which are not shown in the
table, were carried out in each of the samples with sea-
water, using a method very similar to method ASTM-D 665, and

In



- 12 - the sane HF catalyst at rate of 19.87 cnferr]/mn and tol uene

at arate of 51.64 cnferr]/mn, were then introduced. These
operating conditions correspond to an HF catal yst/al pha olef in ratio
of 1.41 by volune and a total 5 toluene/alpha olefin ratio of 6 in noles.
An unheated settler is used to recover 4hpggorganic phase and to recycle
a portion of the HF catalyst to the first reactor. The
pressure in eact [ o

5x10[ err] Paﬁgﬁ.ﬂeﬁ o Q{oﬁﬁﬁﬂ ﬂcsyé;i ?ol ueeneg(lygwt%llptl stl I ]Siélp%sss%fge

t hrough a pr Eheadékydaryboselphanatas aaaarddneg: ton thet ént’ﬁ@tlon bottom of a

colum at 280[err]C gxamples 1 an@‘JQ'BQ Ehéslaeeﬁaﬂoal kMbala OBe PBamparéde
process was 15 conti nuous, ‘#é“gb roduct passi nglt romthe first reactor
to the secon§ithnBxamehetd ¢ t’t§é¥° S e, dpventdopne preheat er

and to tHe col um tOEkamp!e uhei g othenenly example thHte hhgdemdreceabt theed

exhibits an | fra spe shown 4 n_,Fi gyure , 1 S
chr omat ogr ami gveﬂ n wﬂ‘(i:thFl guréXtﬁre vﬁafg C20 gBtacl'3 (zl"p%rhe%r carPP3 é_?%gﬂﬁ
Series Vega 8b@ch; nﬂnmtera , Linear qmonpealpha holefbn nbuke anoriggomer or a
sem - capi | | aﬁdeQi-H”Bf ‘Msbﬁne%g hav1§85 O masiRfiC Gho! L%zatécﬁ{@mt Mhapgy ¥Eth

flane ionization det ect or the heat er _.and col unm t enper at ur es
varying 25 FeEminal;gthypbene r#@%q poandsr Sheaptetdrorfobpdsr prarRLIg NS
final 10 obtained by isomerization of a linear mono-alpha olefin on an

iron pentacarbonyl Fe(CO)s catalyst at 130°C and its infrared

spectrum, shown in Figure 2, was used to confirm the

disappearance of the absorption band at 908 cm",

characteristic of terminal carbon-carbon double bond at the
15 end of the chain. '

In Example 4 and comparative Example 5, the
alkylation reaction has been carried out with a single
reactor on a Friedel-Crafts catalyst of the montmorillonite
clay type activated with acid and marketed under the

20 trademark Fulcat 22B.

In these Examples 4 and 5, the élkylation reaction
is carried out in the following manner. '

In a 4 litre four—-neck flask which can be agitated,
heated and provided with a condensate separator surmounted by

25 a vertical cooling apparatus, the following are placed°

-~ 920 g of toluene (10 moles)

~ 584 g of Cyp_24 linear olefin (2 moles) (olefin
isomerized with iron.pentacarbonyl for Example 4 and non-~
isomerized alpha-olefin for Example 5) and

30 ~ 58 g of Fulcat 22B (10% by weight relative to the
- olefin).

The reaction medium is heated under reflux at 122°C

for 3 hours and 30 minutes at atmospheric pressure. The
catalyst is eliminated by filtration and distillation is
35 carried out to eliminate the excess toluene for 1 hour at

190°C under 12 x 10° Pa (90 mm Hg).



pl ateau of 10 min. (b) Sul honati on The

sul phuri c. anhydride used for the sul phonation of the alkylate is
obt ai ned by the oxidation of SOerr] in a furnace 30 at 450[err]J]C with
vanadi um oxi de as a catal yst. The sul phonation reaction takes
pl ace in a tube mai ntai ned at 65[err],G by falling film the sul phuric
anhydri de being diluted with nitrogen and the al kylate/ S err] nol ar
ratio bei ng mai ntained at 1.05. 35 The residual_sul phuric acid

was then elininated Bje gastekroratagramsafi tdia alkylakesoPivB¥amd®S 100

N iigl , bwg:r, J nﬁ?étgﬁﬁéahaagti@%%ﬂbéh btbbﬁfééhifnef E&Qmﬂ»{lg/ h? @frepraltbva t

- - and_agitation er . un a |lower residual [err].conten

was obt ai ned'® n%k&‘rﬁ?n 8. 3%%‘ e Edst nu’(‘b?r§uﬁ8F5?§%??%’r‘}%t Fénea]ch ©

In this stageheseleatampdeml ar proportions of Ca(OH)2 5 and sul phonic acid

are reackged so as t btaLn rty on f 4235% Loe: Do trgld zed
; L EAen ALY 4 Triqurd 47 0 L ERABCRIBRY e

by the sul phonic acid in pr oduc % proportion
of non- neut regrcantage |dfie agehch ballyl—gicosante i$emer sulgr@hatef t Sham

obtained  ca¥tdsgoRN R £d1€a OpSE! t fn 28t 20FOT ETL L& ddiund ARLRICRIATEM
10 D 2896. I'n order. to achieve this, a quantit of_C%;C}DZ<is
added whi cHFh@iGeldcyIhghaldyr addpdh@se; dsogerst Bethg oretated to 100%, "an

on the x—axis the retention times in minutes.

10 It is known from the literature that the isomers
having the aryl group furthest from the end of the alkyl
chain have the shortest retention times, and for the same
number of carbons.

On each of the test results in Figure 4, the

16 2-tolyl-eicosane (Czo) isomer corresponds to the Ilongest
retention time of 9.9 min, the 3-tolyl-eicosane isomer to the
retention time of 9.69 min, the 4—tolyl—eicosane.isomer to
the retention time of 9.57 min, and all the 5-, 6-, 7-, 8-,
9~ and 10-tolyl-eicosane isomers are grouped at the

20 intermediate retention time between 9.04 and 9.57 min with a
majority peak at 9.38 min. .

It may be observed that the progression of the
contents of the 3- and 4-tolyl-eicosane isomers follows that
of the 2-tolyl-eicosane isomer, and that only tests Nos.1, 2

25 and 4, corresponding to a molar content of less than 13%,
correspond to alkylaryl hydrocarbons of the present
invention.

The comparative Examples 6 and 8 can be compared
respectively with Examples 7 and 9 of the invention, and

30 illustrate the implementation of the invention with 013 and
C16 linear mono-—alpha olefins.

. Comparative Example 8 was carried out with an
alkylation reaction on sulphonic ion exchange resin marketed
by the company R6hm and Haas under the name of

35 Amberlyst 36 Dry.

The alkylation conditions of this comparative
Example 8 are identical to those of Examples 4 and 5, with



neutralization of the quantity of sul phonic acid reacted, nanely 0.5
nmol e of Ca(COH)2 per nole of this sul phonic acid, 15 but an excess of

‘Ca(OH)2 is added relative to this stoichionetric quantity, that is to
say a proportion of 0.77 nol e of Ca(OH)2 per nole of sul phonic acid, in
order to obtain a BN of about 20. - 18 - These superal kal i ni zati on

conditions, which will be 20 followed in all Exanples 1 to 22 of the .
present Pat @t  goupARPl et s3ne df’rpn%?mdgseqo “cé%ﬁtesﬁiﬁ Efaaﬁkfﬁﬁ 'n
g manner. pre- oaded I'n

t he fol I"'owi n i mXture 1 to a
litre four-mepkionedf inskhehteblean be agitated, heated and equi pped with a

25 system al | owi ng whe elgdiiAlidy byxshsiéd | aiiPdsefatde WAker use abd
et hyl hexanol_,, _said prem xture cg&t ai ni ng: - 5715_3 g of 3}?0 Neutral oil,
- 65.7 ¢ (o.d&§fPri5FE¥ ORTHRALE | Ngng namely 5 efdiyd | HFnzeneood By
\gﬁi ght i51I desemplleenz@n camd ‘B’:} ,2%g&enantijri‘ aEshparatgeel Eranpdiesd by and
one- Poul eng, The I ym. i eat o 60[er oxgr
m nutes wt ﬁ%' °I§PPFF°|Y%§“% 15’0(#2%3‘ Ls:]'/er% fll‘p(ﬁﬁf% gg (E!L. tx#r%’f%esggfofﬂ‘ého’
sul phoni ¢ metaciamdipaiaedylenesecipr Exaopiest dge angr d-heanstl cuneng ein] C,
S addegyagpies 18 20 Ajger this addition, the tenperature is raised
' 3

over 10 mnutes to err[C. A plateau of 15 minutes took place at
this tenperature; tRemPRNatiEas BxaBPLeS| 29 2Rt Shsy dihg @y of a Cis

10 linear mono—-alpha olefin and comparative Example 22 a Cig
linear mono-alpha olefin.

The results show the impossibility of obtaining a
superalkalinized calcium alkylaryl sulphonate having
acceptable properties if the aryl radical is benzene, because

16 it was never pbssible to prevent the formation of a skin with
the use of this aromatic hydrocarbon, even if an attempt was
made to alkylate it with a linear mono-olefin having a long
chain length and a high degree of isomerization. _

On the contrary, with toluene, alkylaryl sulphonates

20 are obtained having encouraging performance characteristics.

The same may be said of the other alkyl derivatives
of benzene, but problems connected with the difficulty of
reducing the value of sulphuric acid to a content lower than
0.5% during the thermal treatment appear with the different

25 xylenes. |

As to ethylbenzene and cumene, they he.lp to mask
slightly the effect of the degree of isomerization of the
olefin due to the beneficial influence of the size of the
aromatic ring on the performance of the corresponding

30 superalkalinized calcium alkylaryl sulphonate.



- 14 - m cool 2-ethyl hexanol (100.7 g).

&0l Relackdi s t enperature for

nedluml
whi ch 23.
are added
over

30 ninutes.
hour

i

15

n 45 g formc acid and

reacti

on

nmedi um

S
m nut es and |s mai nt ai ned_aqt hi s tenpe mfur%é@épéa hour

Then reaction nediumis taken to 120[err] C over
1 hour.

S

and mai ntained at this new tenperature for

m nut es,

a

The reaction
time during

| ‘}’pﬁ,

g\fof a

id
| C
and

This first part of the reaction having been carried

10

out at

1

at nosphericf pressure, the reactron fﬁ%ﬁdﬂPU4 progressively placed
under vacu i ngat 1 ng’_lC‘ [ mgq_m nt d faor.ono
hour under f he follommn@ final condi {i ons: 195[err]C and 4ix 19[erjr] a
(30 mMm Hg). FM The—perTernta Trude ci'rm:l ? o S -
The anal yseff ang the Liltr n rdt é'ﬁ?e SHMER iln Tl tlhetMah) & (Pshe J1/M
Exanples 2 fo 22 Linearoldi)  He &4l | oW g extanplses, thsﬂal yl@abi o]  cCu
reaction 2 was inplenented by al kylation Jof dif|f emeds | aromat|ic
hydr ocar bo a rear TOo- et qpntl;‘ .
: Alkyl ; H, Fulcat 22B HF
respectlveﬁi ?m“ih rst and secqdnd F}nus of the tabld ™ %B oW,
The al kyl at nfrnndlf ons Hn the f$ollowing 25 nes of lthe taldle |
whi ch show fRegertype of cat@kly®t, [tOs&(Vol) | OFRNBEI] GPB(VPI) e | (ecdehy 1 .01 Breiph) tir ¢B8 (Vol)
reactors info which the defpeact ijlon m xfure pagses in Jsuccessjon, and the
rel ative proporti ons Qf,.gat al yst ;pn felgkionf tostheg olgf 1h (by vglung
or by weight) and of Eronaggﬁﬂﬁydrocarbo1 In.relfation tjo the 30 olefijn (in
nol es) for pach—eof—t+he—r+eactors: Fhe—al-eH-gry—hy-eH-oearbo
obt ai ned orfR& &yl at e SP%%en dnat¥zed, +di dat Mg tlhe percentage df 4
ol efins (by - olefin (Vol)
Total aromatic/ 3 6 6 - . 6
olefin (mol.)
Analyses of alkylate % unreacted olefins 0.1 0.2 0.2 1 1 0.18
{weight)
Positions 1 +2 0.104 0.126 0.207 0.129 0.349 028
£ position (mol)
Viscosity | 100°C 4.44 447 45 3.71 3.77 3.57
(cSY)
40°C 21.8 218 226 168 163 158
Analyses of % HSO; (weight) 145 1335 14.00 15.83 133 1639
sulphonic acid after
thermal treatment
% HaSO, (weight) 021 02 0.14 0.42 0.4 0.07
Analyses % CaT (weight) 243 253 2.42 246 2.48 238
of sulfonate
% Ca$ (weight) 1.6 196 175 170 1.86 172
BN (D2896) 212 183 19.8 213 15.5 162
Appearance t=0 1 1 1 1 2 1
600N
t=1mnth 1 1 s 1 6 2
Viscosity 100°C at 132 5115 312 1495 2438 308
2.35 % Ca (10°m?s)
% Gross Sed. (weight) 0.4 035 0.75 0.4 17 14
Filtration rate (Kg//m?) fast slow slow medium very slow slow
1500 100 35 773 10 50
Skin formation in open NO NO YES NO YES YES
air after 15 days after 1 day | after25 days

* Acid-activated montmorillonite from LAPORTE



wei bhtW&t ed, the nolar proportion of

i soners in which

the ar Fhw%kdetcbﬁwdeﬁkéwa)égp In positions 1 and 35 2 of the startl ng ol efin

with res I somers, and their viscosi )i.Hf‘.L
100[err] - 1% SHFEThAS BEENThe
tabl e then s sul ts of analyses gf Lhe sulphoniREPAACBD obt ai jned
by the falli ng f| | mtechni que, the sul phuric anhydri de and arkytat
bei ng intro d in_coc gurrent at the Lapn of .t
sul phuric acid being collected at the mm(@mmf t he tube, and the
residual syfpromTC—gCrd—DerTg F‘I‘I‘I‘I‘I‘I‘IH"ECF 19 THFTTI ! TTear e -
The table tdrminates Wth-the resullts of hnal®yses cdrri®d olt
cal ci um al kyflamfisida Sul pponataasasic Pr eafdiche DY Tduere 19 monae e Enpk@tiad | BgMendedd |  Benzene
Exanpl e 1 aljove and it§{shows the contents of ftotal dalcium Ca'l:) and
sol ubl e cal dium (CaS) [as percégntages{ by wei ght), and the bhse nunier
(BN) neasur dd accof di Ngheak definSt ardar:.d ADTI\/E:.D 2189@. cw clhe Caoas
appear ance ifs tlrvalL vatef by nmrxrmg—30—g-of 15 t,a|6 lm]TlFon Rytaryt—putphomyg i_EHF
in 90 g of ddﬁ’ﬁ’“ml ahd by at tlri Bbit i 5 ¥ et = [0 dHd tp th :
expiration 3" Reri ad of one nth of s e arfidqure ranfing fram.1
to 6, where Resctor1 | ndi Fat euglyC| ear| ostvell | @nweigd) § pes VeLEq eorBeVo0f | A.88(VelY 11088 (Vol)
turbidity arf]d 3 the prpesencedisf tunbidity} 4.thelappeargnce 20 pf a
deposit, 5 tghe pr esencp of @ {deposit, [ gnd[ 6 t,ne pregence s 12 s
olefin (mol.)
Reactor 2 Catalyst/ 1.41 - 1.41 141 1.41 1.41
olefin (Vol.) :
Total aromatic/ 5.8 - 5.8 6 58 59
olefin (mol.)
Analyses of alkylate | % unreacted olefins 033 092 029 1.79 201 0.56
(weight)
Positions 1 +2 0.064 035 0.072 0.187 0.083 - 0.15
Z position (mel)
Viscosity | 100°C 32 29 2.9 43 455 48
(cSY)
40°C 145 113 12.7 221 21 134
Analyses of sulfonic | % HSOy (weight) 16.59 17.33 17.5 14.1 14.11 18
acid after thermal
treatment
% H2SO, (weight) 0.38 03 0.05 04 0.52 0.23
Analysesof sulfonate| % CaT (weight) 2.47 2.17 2.5 241 2.43 26
% CaS (weight) 1.7 17 o mn 1.66° 1.68 196
BN (D2896) 19.9 15.1 199 19 19.1 18
Appearance t=0 1 2 1 1 1 1
600 N '
t=1mnth 1 2 1 1 1 2
Viscosity 100°C at 20.4 256 215 27.5 1925 451
2.35 % Ca (10°m?/s)
% Crude Sed. (weight) 1 g 0.5 12 4 1
Filtration rate (Kg/vn®) | 3500 30 2700 30 200 10
Formationofskininopen { o YES NO YES NO YES
wr after 20 days after 3 days after 1 day

" Sulphonic ion exchange résin from ROHM & HAAS




of & Targe deposit———

af ter This SHedt 935 Bfer Re Jac

has a
table s
nmet hod

Ll

flask with petrol
per cent age of

he product

per cent age of the se

{
er% content of 2.35%
rwei ght i
whi ch 25 cnferrpqof. the proflUHis BEEET Lk

in 100 N oil

up to 100 crmjerr], GREH
sedinments is made after centrifugat i romof ggﬂ?

25

after wh

The filtration rate is then given in kg/h/nferr].
line of the table indicates the

sanpl e of 30
the expirati

_c_n{_grr'l Nf

sulnhonatao,

formati on or

n
T

Laced .o

until

ich fhe

The viscosity is neasured at 100[err]C
t he sol uti on obtai ned
The next line of the

peasur ed by

r

f

T

absence of skin with a

bn  of

ask.

30

And the | ast

rrl

STEEDASE

i alal

J

a period of one nDNTABLE@ed3 i ndi cation of the number

of days 35 i ' m. V\L‘ ” e ”
anti-rust tepts, whi cH=H® not _sho iR tne tlabl B re’cardied’out} in
each of the k S Wtth segomsic Watpekme OiRgied [NGbdmet VePysi i 9Pt d  cunene
met hod ASTM P 665, and xylencs | Dfencs
hel ped to copfirm visugl Ty TTg go0 apl1-Tusy prgpegliesf ol [Th Cooon
al kyl aryl su ccording to thel nfenfion . E amln'r“p': 1
and 2 of thejAustient i on|shoutaiybe conpatred HAM tih Bs@&anp] e BF | CBLFi S {nOtHF
of the invenfendtens 5 Exanple 4 id the onl y exanpl e t hat
impl enented Yhe,, Tnyentigp wiha gextgre,of G ernk] To {gerrl Tpnear] o
nono- ol efin olefin (Vol.)
Aromatic/ 1.2 b 1.2 b) 1.2 5
_ olefin (mol.) :
Reactor 2 Catalyst/ 1.41 1.41 1.41 1.4 1.41 141
' olefin (Vol.)
Total aromatique/ 58 6 58 1 5.8 6
olefin (mol.)
Analyses de I'alkylat | % unreacted olefines 039 026 0.82 0.7 112 397
(weight)
Positions ] +2 0.093 0,287 0,1 017 0,09 0,134
L position (mol)
Viscosity |  100°C 4 5.59 5.5 5.08 ] 482
(cS)
40°C 17 30.41 315 2535 248 289
Analyses of % HSO;" (weight) 154 13.48 13.24 13.5 133 12,67
sulphonic acid after
thermal treatment
% HaSO, (weight) 0.18 0.83 0.9 105 08 0,53
Analyses of sulfonate % CaT (weight) 2.64 2.56 2.57 2.5 2.48 2.13
% CaS (weight) 1.83 1.74 1.66 1.89 167 1.63
BN (D2896) 194 15.5 19 12.5 142 155
Appearance t=0 1 i 1 1 1 1
600 N
t=1mnth 1 1 1 2 1 1
Viscosity 100°C at 464 20.1 16.2 263 217 18.8
235 % Ca (10°m/s)
% Gross Sed. (weight) 0.6 0.4 1.4 10 6 16
Filtration rate (Kg/h/m?) 710 1420 1450 40 1000 30
Skin formation YES afler 1 | YES afler 10 NO YES after 10 NO NO
in open air day of frost days . days
separation separation




which is not a linear nono-al pha olef in but an i somer or a

m xt ure of

i sonmers having a maxi nrum nol ar content of 13% of term nal ethyl ene
doubl e bond; the olefin of this exanple was 10 obtained by isonerization
of a linear nono-al pha olefin on an i ron pentacarbonyl Fe(COJerr]
catalyst at 130[err]C and its infrared. 33 spectrum shown in Figure 2, was
used to confirmthe di sappearance of t he absor ption band at
908 cnferr], characteristic of term nal carbon-carbon doubl e bond at
the 15 end of the chain. In Exanple 4 and conparative
Exanple 5, the al Kyl atlonre‘éoua‘w SaPEEN Carri ut pth a single
reactor on ' =pgnitg——d] cl| ay type
activated vith acid &dNharketed §ndd? the ¥0 tyadéhark FuPcat| 22B.
In these &S 4 ahd 5, Lhe al RyLall O BGAC! | OBenzene |! Bale [} €d out in
t he fol |l owjng manner. Lp—a—4-Ht+e—tou—negk—ilasiq whi ch can be
agi tated, heat ed hnd Yproifded |wi%de af cofdengat Essepgar &eor pur nount ed by
25 a verti 45@0! 1 ngp appghalus, fheytol [ owpg qregxpl aged:ye -
920 g of t (10 HDIes) 584 g{of (erdr] linepr olef in (2
nol es) (oljeHn +Sorrer-Zed—wh—+en pcnt—mrar bery—Fer—bBdanpl e 4 and
non- i g&ert zed al pha ot i n flor “¥xapmpl ¥¥85) { an®®E30 0.88 - 58 g of
Ful cat 22B §(10% by we| ght®*f&YBt i vé to the olefin). The
reacti on iumis heptedadnier ref hax pt B22[errhe fi@r g&hours and 30
m nut es at fat nospherif promghne. The catalyst isijelimnajed by
filtration famdrrsttHattomrTs—351Tcarrepout—t¢—et nfate—the] excess
t ol uene for{*™Ndur at olein? o)err] c tHdef 1%x | O[ é?’-r] Pa l‘(“90 m Hg) .
Total aromatic/ 538 6 58 58
olefin {(mol.)
Analyses of alkylate % unreacted olefins 7.6 0.15 0.67 0.64
(weight)
Positions 1 +2 0.054 0.169 0.068 0.08
Z position (mol)
Viscosity [ 100°C 4.59 3.14 29 2.5
(c5)
40°C 279 13.2 11.6 9.74
Analyses of % HSOy' (weight) 11.83 15.88 141 17.64
sulphonic acid after
thermal treatment
% H,SO0, (weight) 0.43 0.18 0.12 0.02
Analyses of sulfonate| % CaT (weight) 2.54 333 3.19 2.57
% CaS (weight) 17 1.82 1.88 195 -
BN (D2896) 225 225 2 243
Appearance t=0 1 25 2 2
600N
t=1mnth 1 6 3 3
Viscosity 100°C at 168 255 1300 >2000
2.35 % Ca (10°m?/s)
% Gross Sed. (weight) 0.4 1 08 0.75
Filtration rate (Kg/h/m?) 33 impossible impossible impossible
Skin formation in open air NO YES after YES after YES after
1day of frost | 1day of frost | 1 day of frost




- 17 - The gas chromat ogranms of the al kyl ates of Exanples 1
to 5, %EES_‘HEP'_@S_Q@Md concerni ng Exanple 1, are shown in Figure 4
with the test nunbers corresponding to each of t hese exanples. 5

In the , the y-axis shows the per cent age of each
tol yl - mﬁm“ “ﬂ"“ﬁch of them corresponding to a position of the
t

ol yl - e| cosame v adi c&l bn e al kyE%,chai n, all these isoners being

related to 100% and onthex axis“the retention tines in mnutes. 10
It is known fromthe literature that the isoners havi ng the aryl group
furthest fromthe end of the alkyl chain have the shortest retention
tines ak nunber of carbons. On each of the
t est resgﬂt‘ét' 1{5& 3‘1?‘?4 the 15 2-tolyl-eicosane (C20) isoner
corresponds to the | ongest retention tinme of 9.9 mn, the
3-tolyl-gqi comn@dramaﬁﬁ.zba dilkfa lsurfsﬁﬁatdquéln% h&e@eﬁ BreM e aryi
4-tol yl - elcosa I.SO mrye retenti o i é}ﬁ Wh ﬁ H

5-, 6-, 7-, gad ical is %berat%‘&”]&hqfw ywhereinhe, Y ?%l"@eﬁ? Shuwﬁd at 09'14@'@0

i nt Er rr;edigaggbam&m 14 and 40 chdionestonts, @ﬁdaﬂhbrﬁlrﬁs?aimanymmﬁmnaée ra?dw?ﬂ.ﬁfr : ty
at 9.

b the - alkaiopeany mefal is fixbg TR oidfar FERGIER vorddfiag b aR A8

of the 2-tol in pesitionsaneri2ofithe linear alkdichein.y tests Nos.1, 2 25 and 4,

corresponding to a nol ar content of less than 13% correspond to
i nvent

al kyl aryl  hydrocar bons resent
o 2o b amaralkalnized alkam sullooaied! akaline Sarth matal according to Claim
wherein said aryl-sulfonate radical of alkaline earth metal is fixed, in a molar

proportion comprised between 5 and 11% in pasitions 1 or 2 of the linear alkyl
chain. ~

3. A superalkalinized alkylaryl sulfonate of alkaline earth metal according to Claim 2
wherein said aryl-sulfonate radical of alkaline earth metal is fixed, in a molar
proportion comprised between 7 and 10% in positions 1 or 2 of the linear alkyl
chain.

4. A superalkalinized alkylaryl sulfonate of alkaline earth metal according to Claim 1,
2, or 3, wherein said aryl radical is selected from the group consisting of tolyl,
xylyl, o-xylyl, ethyl-phenyl, and cumenyl radicals.

5. A superalkalinized alkylaryl sulfonate of alkaline earth metal according to Claim 1,
2, 3, or 4, wherein said alkyl chain contains between 16 and 30 carbon atoms. _

6. A superalkalinized atkylaryl sulfonate of alkaline earth meta!l according to Claim 5
wherein said alkyl chain contains betwaen 20 and 24 carbon atoms.

7. An alkylaryl hydrocarbon comprising an aryl substituent other than pheny! on a
linear alkyl chain containing between 14 and 40 carbon atoms, wherein the molar
‘proportion of aryl substituent on positions 1 and 2 of the linear alkyl chain is
comprised between 0 and 13%.



respectively with Exanples 7 and 9 of the invention, and 30 illustrate the
I mpl enent at i rmvention with C18 and Cl16 |inear nono-al pha
‘ol efins. rative Exanple 8 was carried out with an

al kyl atio “‘“L“‘“ nghoni c ion exchange resin marketed by the
conpany R“\“T under the nane of 35 Anberlyst 36 Dry.

The alkylatiébn * conditions of this conparative Exanple 8 are
identical to those of Exanples 4 and 2\# W th
- 18 - t he doubl e reservation of changes of catal yst and of ol ef in

Tentiong? in WkigdP hisnasarsen searaind B Glaln o NoBRin B3 RS ororpiBL AEASH

5 Exanpl es subsammnn pesitions liand2? m&mﬁmw dikylgbiairs isimprised betWiaen 5

ortho-xyleqﬁ} Rifxanpl es 14 and 15, a mxture of ortho, neta and para
xyl enes in anpl eés 16 and 17, and cunene in Exanmpl es 18 and 19. :
Conpar atives Exanples 20 and 21 show the use of a C18 10 |inear nono-al pha
$lhef in slnfl AR 'Eha/Ias Hed @&de?la&foraw?@ Claim!8 WRafei e i) & sy | dmofd aryl

e results 0ssi bil i ra 1 nize
cal ci um ‘%ﬁ?ﬁl‘?ﬂq on éTE? ﬁﬂBﬁét%ﬂ thj“eaf ‘H&'&;ﬁ%lﬁ ‘ég)"ﬁ pNeeN 7 he

aryl radi caﬂndﬂOﬁenzene because 15 it was never possible to prevent the
formation of a skin with the use of this aromatic hydrocarbon, even if

an att enBt was ) i o
. An alkylaryl hydrocarbon according to Claim 7, 8, or 9, wherein said aryl

substituent is selected from the group consisting of tolyl, xylyl, o-xylyl,
ethyl-phenyl, and cumenyl.

11. An alkylaryl hydrocarbon according to Claim 7, 8, 9, or 10, wherein said alky!
chain contains between 16 and 30 carbon atoms.

12. An alkylaryl hydrocarbon according to Claim 11 wherein said alkyl chain contains
between 20 and 24 carbon atoms.

13. A process for the preparation of an alkylaryl hydrocarbon according to Claim 7
comprising the steps of:

(a) the isomerization of a linear mono-alpha olefin containing between 14 and 40
carbon atoms to produce a linear mono-olefin containing a molar proportion
of batween 0 and 13% of alpha olefin,

(b) the alkylation, by the Friedel-Crafts reaction, of an aryl hydrocarbon other
than benzene by said linear mono-olefin.

14. A process accordin{; to Claim-13 wherein said linear mono-olefin contains a molar
proportion of between 5 and 11% of alpha olefin,

18. A process according to Claim 14 wherein said linear mono-olefin contains a molar
proportian of baetween 7 and 10% of alpha olefin,

16. A process according to Claim 13, 14, or 15, further comprising the steps of:
(c) the sulfonation of the alkytaryl hydrocarbon obtained from step (b), and
(d) the reaction of the resulting sulfonic acid with an excess of alkaline earth
base.



made to al kylate it with a |inear nono-olefin having a | ong chain
| ength and a hi gh degree—of 1 sonerization. On the contrary,

wi th tol uene, alkyl ari(I \iggﬂh'onat es 20 are obtained having encouragi ng
L

per f or mance ﬁmm The sane may be said of the other
al kyl deri v& , zene, but problens connected with the

difficulty of* ¢ Feduci ng the val ue of sul phuric acid to a content | ower

t han 0.5%during the thernmal treat@®nt appear with the different 25

xyl enes. As to ethyl benzene and cunene, they help to mask

sl i ght | y1TheA @roeass adcardiegdedslaim 6 wisanein thencatelysbisedén the Friedel-Grafise t o
the benefici bk b | frBul cohlfti 8@“ iclddid A0mi
per f or mance '?Ta ct‘ﬂﬁ |§§8{%€té§fr%}iﬂ288 ug hrx%"ﬂgloifﬁpz,e oric acid, Pi{%ﬁlﬁ“

e correspon cal cium.a aryl
* and Y

supe
sul phonat e. chloride, boron fluoride, a'sulfonic ioP\ exchange resin, an acid-activated clay.
-19- TABLE ( page .
é/ 4) 18. A pjocess for II'I\EeS Ere'\plga%{i‘]m of an alkylary! hydrocart}on according to 6Iaim 7

comprising the alkylation, by the Friedel-Crafts reaction, of an aryl hydrocarbon
- other than benzene by a linear mono-olefin containing’between 14 and 40 carbon
atoms, and having a malar proportion of alpha olefin of at least 80%, wherein the
“alkylation takes place in a first step in which the molar ratio between the aryl
hydrocarbon and the linear mono-alpha olefin is a maximum of 1.5, and in a
- second step in which said ratio is a minimum of 2.

19. A process according to Claim 18 wherein the alkylation takes place in a first step
in which the molar ratio between the aryl hydrocarbon and the linear mono-alpha
olefin is a maximum of 1, and in a second step in which said ratio is a minimum
of 5.

-20. A pracess according to Claim 18 or 19 further comprising the steps of:
(a) the sulfonation of the alkylary! hydrocarbon obtained from the second step of
the alkylation, and '
(b) the reaction of the resulting sulfonic acid with an excess of alkaline earth
base.
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it 6120 Has Been Replaced Aromatic Tol uene Tol uene
Toluat Tol uene Tol uene
inear wﬂmll m [err] [err] [err] THlu SHEET HABTBEEN
[err] Cat al yst LHF REPLACED HF
Ful cat 22B Ful cat 22B H. F condi ti onS Reactor-%
Cat al yst/ 0.88(Vol.) 0.88 (Vol.3/& 0.88(Vol.) 0.1(weight) 0.1
(weight) 0.88(Vol.) o, . ,olefin, - -
Aromatic/T— T 15 5 i 2
5 5 olefin (mol.) Reactof2
Cat al yst/ 1. 1.41 1.41 1w
- 1t 141 olefin (Vol.) T= .
Total aropatic/ 6 - <
6 . : ol ef¥3%(nol .) Anal yses of alkylate 9%unrdgacted
olefins 4+ 0.1 ) 1 --§ .
0.18 “eieght) Pdsitions
| + 2 0. 104 0. 207 0.129 0.|134&
0. 28 4 rr] position (nol) +3 P
Vi scosity 100[err] C 4. 44 21— 1zs 4.5 ~ 3 7Ek .
3.77 3.57 (cSt) - )
40[err]C | 21.8 21.8 22. 6 16. 8 l= [16-8 .
15.8 Analiyses of % HSQ( wei ght) 14.5 A3.855%
14. 00 15. 83 133 1639 sul phonic acid aflter fhecmal g
t r eat ment : —- 688 i9 m~3 w "
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%)[err% 0.21 0.2 0.14
hs°h°e bsbeyises uCaT(wei ght)
2 53 ” lm“ ' 2. 46 2. 48
%CaS(me . 65 1.96 1.75
BN (D2896)
T 8 T 213 2/‘*1
Appear ancg t=0y 4 1 : .
2 1 600 N ‘
t=1 mth I 5
2 1 | scosity 100[err]C at 18.2 &
31.2 14. 95 24. 8 30.8 T=
2.35%Ca(1@9[err]) ~— g+¢g % & 0SS Sed(melght) 0.4
0.35 0.75 ~0,4. 17
Filtratioh rate (Kg/h/nf sl ow sl ow&
medi um very sl ow
1500 100 10
Skin fornﬁtlon I n open *YES 12
YES YES — 1z ™~
after 15 ﬂays after 25 days
Aci d-activyated nontnorillonite from LAPORTE 1s
o
T =
e
(<]
L — T 998 =
73
4 =
1=
T 18
N
- S
4.8
a
1 — st is
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NUMBER OF SCANS : 16

TEST N° 4
THICKNESS : 0.05
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heet Has Been Replaced TESTNo
J ,I 11 12 Alkylation
’ Ar omat i uene Tol uene Tol uene Et h
Et hyl benzene /
C Li near oIe\Biﬁ [err] [err]
[err] [err] [err] [err] Al kylation
Cat al yst R AThertyst—Ss6+ - i HB
H. F H. F conditions ¥
Dry Reactor 1 Catal yst/ 0.88(Vol.) 0. 1(weight)
0.88(Vol . T 0.88 (Vol.) 0. 88( Vol .) 0.88 (Vol .) 138
olefin Aromati c/ 1.2 @ 5
1.2 5 5
olefin (ml.) Reactor 2 Cat al yst/ 148
1.41 1.41 1.41 © .
oI efin (Vgl.) Total aronmatic/ 5.8
5.8 4 6 5.9 ' ©
: — YO8L To
ol efin(nol.) — ey, ~
- 88¢
+ ™ £8¢ 13
+ — 649
TG
A "'_9.!
- s m an
— oz8] E 22
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Aﬁal—yses—@L_akal aI e_%nreact ed ol efins 0.33 0.92
2.01 0. 56

‘(we| This Sheet Has Bésh Replace Positions 1+ 2 0. 064 0.35
M e -
[err]de Vi scosity 100[err] C 3.2

4.8 L/} 4.55 4.8
(cSt) 40 C 4.5 113
12.7 22.1 21 18.4 Anal{yB¥5 SHEETWHADBERN | %
HSO[ er r] (wei ght) 16. 59 17. 33 17.5 REPLAGES 1
14. 11 18 acid after thernal treatnent _ %
[err] (wei ght) 0. 38 0.3 0. 05 0.4
0.52 0.23 Analyses of sulfonate % CaT (wei ght) 2. 47
2.17 25 2—4% 2743 276
% CaS(ei ght) —— 1.7 Il §° 2 1.66
1.68 1.96 BN¥D2896) 19.9
15.1 | & absolutgg g sazs 19 3 apgolpte 1845
P 80 - L. L4
Appear ?ﬁnce s 2 v ) —— T
1 40 : 1 N 40 4+ Nt
t=1 mih 2001425 301 o 22 20 13,
2 0 2 - A r] C ato- - ——t g -
21.5 T4 928 9.38 1sg-r 25.8 299 451 8.04 028 9.38 957 9.69 Z?M
2.359%C4(10[err]m s) . . 06 Crude Sed. (wei ggt l,
8 0.5 Retentjon time 4 1 tion time
Filtration rate (Karh/merr]) 3500 30 2700 30
200 10
Test N° 3 Test N° 5
% absolute % absolute
40 484 0
48 4+ 7, - 40 4
20 4+ 20
Q 4 o i =7 o}
9.0+ 928 938 e57 9.69 RS 8.04 820 938 957 5.8 iy
Retention time Retention time
Tast N° 4.
% absolute
-£0
D T148 144 -~
- = e

.04 928 9.38 957 9.69 z’dﬂ
Retention time

Fig.4



Fof mation of skin in open NO ' YES NO YES

-NO —_ YES : air after 20 days

after 3 da S . after 1 day Sul phoni ¢ ion exchange resin
fr 11 Has Been Re la

Lo I |

TEST N - 14

17 Aromati c

Ot hoxyl ene Ort hoxyl ene ---2 Omp Omp

xyl enes xyl enes TITLE OF THE ENWBNFIQN ef i n CoEE
[err] [err] [err] Al kylation - - Catal yst

HF HF HF HF HF HF

“Isomerized linear alkylaryl sulphonates, useful as additives
for lubricating oils and corresponding alkylaryl
hydrocarbons”

TEXT OF THE ABSTRACT

The superalkalinized alkylaryl sulphonates of
alkaline earth metal according to the invention
charécterized in that the aryl sulphonate radical of
alkaline earth metal in which the aryl radical is other
than phenyl is fixed in a molar proportion comprised
between 0 and 13%, preferably between 5 and 11% and more
particularly between 7 and 10% in positions 1 or 2 of the
linear alkyl chain.

These sulphonates have at set of advantageous
properties as additives for lubricating oils.

The invention also relates to the corresponding
alkylaryl hydrocarbons and preparation processes for these
sulphonates and hydrocarbons



condi ti ons

RBELACEMENTOSHEET

* Acid-activated montmorillonite from LAPORTE

_ ‘Reactor 1 Cat al yst/ 0
0. 88" 0.88 - 0. 88 0. 88 . orerTh
(Vol .) Aromati c/ 1.2 T 1956
1.2 5 1.2 5 24 GLT 9%,
(mol.) Reator?2 _ Catahgst/ 1.41 o
1.41 1.41 1.41 1.41
ol efin(Vol .) Total aromatique/ ~578 9
5.8 6 5 8 &) ol efin
(ol .) Amal yses % unr eact ed ol debiegasyvsy 0. 39 0. 26
0. 82 \ras - . s Eerm-ag :
(wei ght) TESTN Positiods 1| + 2 d 09 Q. 537
, Alkylatida 17 AromaticO, 09| Toluene Dub34| Toluene Toluene Toluene Toluene
[err] posi gion (nol) - VrsSTpSit 00T erTI.C 4
5. 59 5.5 ool ool Con | Cong [ Co “go| ce
(cst) : A0{-e+1-C 17 36041
31.5 Alkylatiop 5 35 Caalyt 24 |3 HF HDS. D Whal |y Sdea 228} | Fulouw2s” | HF
o er r] ((wei gHitiops 15. 4 1B. 48 13} 24 13} 5
133 Reacthed. 67 Sl phedyew aci [cosafviig| oksr@iyTRb.ssivonal BE@dght) | 0.1 (weight) | 0.88(Vol)
o err](weigght) 0. dfn 0. 83 0.p - 1. 0p
0.3 0,53 Aparyges.pfr sprfgnage TRT(GET ONt ) 2. OfF
2. 56 2.57 send-5 | 5.48 2713
% CaS(wei qht) - Sé 74 1—6 89
1. 67 Ructorf 63 Catalyst/ 141 1.41 141 - - 141
’ ’ olefin (Vol.)
Total aromatic/ 6 6 6 - - 6
olefin (mol.)
Analyses of alkylate % unreacted olefins 0.1 0.2 0.2 1 1 0.18
(weight) -
Positions 1 +2 0.104 0.126 0.207 0.129 0.349 028
I position (mol)
Viscosity 100°C 4.44 447 4.5 n 3.77 3.57
(=89
40°C 21.8 218 226 16.8 163 158
Analyses of % HSOs™ (weight) 14.5 1335 14.00 15.83 13.3 16.39
sulphonic acid after
thermal treatment
% H,S0, (weight) 021 02 0.14 0.42 04 0.07
Analyses % CaT (weight) 2.43 2.53 2.42 2.46 248 238
of sulfonate
% CaS (weight) 1.65 1.96 1.75 1.70 186 1.72
BN (D2896) 212 188 19.8 213 15.5 162
Appearance | t=0 1 1 1 1 2 1
600N
t=1 mnth 1 1 5 1 6 2
Visoosity 100°C at 182 51.15 31.2 14.95 24.8 308
2.35 % Ca (10"m?/s)
% Gross Sed. (weight) | : 0.4 035 0.75 0.4 17 14
Filtration rate (Kg/h/m?®) fast slow slow medium very slow slow
1500 100 35 773 10 50
Skin formation in open NO NO YES NO YES YES .
air after 15 days afier 1 day | afer25 days



BN (D2896) 19.4 15.5 19 12.5
14. 2 15.5 Appear ance t=0 - S r—
1 1 1 1 1 REPLA&"MEN’E SﬂEﬂT
600 N t=1mmth 1 1
1 2 1 1 2 4 QG 1955
100[ err] Cat 46. 4 20.1 16. 2 2p. B 21.{7
18. 8 2.35 %Ca(10[err])
%> ossSed(wei ght) 0.6 - Bo4- 1.4 10
6 1.6 Filtration rate(Kg/g/nferr]) 710
1420 el 40 uaaTata e
Ski n form"t i on YES afftr 1 VYES af TABEE@®24 NO YES after 10
NO NO  TesTN. + g1 opengalr 10 ddy qf THoSt,
days s
separ ati ofl Alkylation Amn%par at'liolm Toluene Toluene Ethylbenzene | Ethylbenzene Benzene
- 22 - TABLE (page 4 4)
Linear olefin Cu Cie Cie Caoe Cro Caou .
Alkylation Catalyst HF Amberlyst’ 36 HF HF HF HF
conditions Dry
Reactor 1 Catalyst/ 0.88 (Vol) | 0.1 (weight) | 0.88(VoL) | 0.88(Vol) | 0.88(Vol) | 0.88(Vol)
olefin s
Aromatic/ 1.2 ] 12 s 12 s
olefin (mol.)
Reactor 2 Catalyst/ 141 - o141 141 141 141
olefin (Vol.) :
Total aromatic/ 538 - 5.8 6 5.8 59
olefin (mol.)
Analyses of alkylate | % unreacted olefins 033 0.92 0.29 1.79 2.01 0.56
(weight)
Positions ] +2 0.064 © 035 0.072 0.187 0.083 - 0.15
Z position (mol)
Viscosity [ 100°C 32 29 29 43 4.55 48
(c51)
40°C 145 113 127 22.1 21 184
Analyses of sulfonic % HSO;" (weight) 16.59 1733 17.5 14.1 14.11 18
acid after thermal
treatment
% H,SO, (weight) 038 03 0.05 04 0.52 0.23
Analyses of sulfonate % CaT (weight) 247 2.17 2.5 241 . 243 26
% CaS (weight) 1.7 L7 171 1.66 1.68 196
BN (D2896) 199 15.1 199 19 19.1 18
Appearance | t=0 1 2 1 1 1 1
600N ) :
t=1mnth 1 2 1 1 1 2 .
Viscosity 100°C at 204 25.6 21.5 27.5 19.25 451
2.35 % Ca (10°°ms)
% Crude Sed. (weight) 1 3 0.5 12 4 1
Filtration rate (Kg/h/n?®) | -~ 3500 30 2700 30 200 10
Formation ol: skin in open NO YES NO YES No YES
l after 20 days afier 3 days after | day

* Sulphonic ion exchange résin from ROHM & HAAS
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TEST N err] 19 20 _ 21 22
Al kyl ati on . Aromatic Cunene Benzene
Benzene Benzene Li near olefin Clerr
Clerr] Cerr] Clerr] Al kylation T AL W v 3
H. F H. F H F _ H. F conditions iﬁi@M L *%rm
Cat al yst/ 0. 88 0. 88 0. 88 0.88
olefin (Vol.) Aromat i c/ 214 OCY 1996
1.2 1.2 - 21 - oliefin (nol.)
~Reactor 2 Cat al yst/ 1.41 .41
1.41 1.41 ol efi n(Vol .
Total aromatic/ 5.8 _ 6 5.8 5.8
olefin (mol.) Analyses of alkylate %unreacted ol efins 7.6
0.15 U.07 o- oz ~rergtt)
Positi ons L—l— 2 0.054 Q, 1BgLE®ee3d 0,068 Q.08
[err]positilon (nol) TesT 13 Yiscpsity [LOOjerr]C 17 4] 59%s
3.14 29 25 S 5 40t-ett
2 ) ,m, p
27.9 Al 2 Aoy Beamte § OPYCARIIGEES| Of ol | e | B
HSO err] (wgi ght) +1-83 1588 1411 17584
sul phonic &cid after Linear olefin Caons Crone Caoe Cant Caoas Coon
Alkylation Catalyst HF HF HF HF HF HF
conditions
Reactor 1 Catalyst/ 0.88 0.88 0.88 0.88 0.88 0.88
olefin (Vol.) .
Aromatic/ 1.2 5 1.2 5 1.2 5
olefin (mol.)
Reactor 2 Catalyst/ 1.41 141 1.41 141 1.41 141
olefin (Vol,)
Total aromatique/ 5.8 6 58 6 58 6
olefin (mol.)
Analyses de I'alkylat % unreacted olefines 039 0.26 0.82 0.7 'l.lz 3.97
' (weight)
Positions 1 +2 0.093 0,287 0,1 0,17 0,09 0,134
Z position (mol)
Viscosity | 100°C 4 5.59 5.5 5.08 s 4.82
(cSH)
40°C 17 30.41 315 2535 2438 289
Analyses of % HSO0;" (weight) 154 13.48 13.24 13.5 133 12.67
sulphonic acid after
thermal treatment
% H,80, (weight) 0.18 0.83 0.9 1.05 0.8 0,53
Analyses of sulfonate % CaT (weight) 2.64 2.56 2.57 25 248 213
% CaS (weight) 1.83 1.74 1.66 1.89 1.67 163
BN (D2896) 194 15.5 19 12.5 142 15.5
Appearance t=0 1 1 1 1 1 1
600N '
t=1mnth 1 1 1 2 1 1
Viscosity 100°C at 46.4 20.1 16.2 263 21.7 18.8
2.35 % Ca (10"°m¥s)
% Gross Sed. (weight) 0.6 0.4 1.4 10 6 16
Filtration rate (Kg/h/m?) 710 1420 1450 40 1000 30
Skin formation YES after 1 | YES after 10 NO YES after 10 NO NO
in open air day of frost days days
scparation scparation




%)[err](melght) 0.43 : 0.18 0.12 P —
Anal yses of sul fonate % CaT (wei ght) 2.54 ﬂiﬁBﬁCE@EEHTSHEET
i ég 12827 | %Cas( wei ght) i T
: : 1.95 2] 4
22.5 22.5 22 24.3 “i (2EY0T 1996
Appear ance t =0 1 2.5 2 2
600 N t=1mth 6
-3 3 Viscosity 100 err]C at 168
255 1300 > 200TITLE OF THE INVENTIO 2 35 %Ca(lO[err])
%> oss Sed (weight) 0.4 , 1 0.
Filtration rate (Kg/h/nferr]) 33 'Tpossi bl e |np055|ble
i mpossi bl e Skin formation in open air NO YES

iféer f :ES“?Ebﬁgrfgééaiiﬁéar al(ylaryl sulphonates, useful as additives
23 ay ot 1ros E?éé)ldgilcatlng Y18 ahi°8brresponding alkylaryl

hydrocarbons”

TEXT OF THE ABSTRACT

The superalkalinized alkylaryl sulphonates of
alkaline earth metal according to the invention
characterized in that the aryl sulphonate radical of
alkaline earth metal in which the aryl radical is other
than phenyl is fixed in a molar proportion comprised
between 0 and 13%, preferably between 5 and 11% and more
particularly between 7 and 10% in positions 1 or 2 of the
linear alkyl chain. )

These sulphonates have at set of advantageous
properties as additives for lubricating oils.

_ The invention also relates to the corresponding
alkylaryl hydrocarbons and preparation processes for these
sulphonates and hydrocarbons

Fig 2.
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super al kal i ni zed al kyl aryl s,@’,&;ﬂ{ﬁ {g@ﬁﬂ ne
‘earth nmetal, wherein the aryl radi cal is other thah heno‘l‘“" Tetin
t he al kyl chain is a linear chain that contains be
carbon atons, and wherein said aryl-sulfonate radical o
earth netal is fixed, irn a nolar proportion corrprised bpt
in positions 1 or 2 of the linear kw chai n. A syperal kal i ni zed
al kyl aryl sul fonate of al kaline earth ﬁ'et al accordl ng tb—€rarnrit _
wherein gaid ar ical 3 al kal |§ng gartyh petal . @s fixed, ina
nmol ar proportion co i sed between 5 and 11%in positipns {L or
the linear alkyl ain. 3. A superalkalinized al kyl afyl bul fonat ¢ of
al kalinejearth metal gccording to Claim?2 wherein saidlary|-sul fonate
radical ¢f alkaline earth netal is fixed, in a nolar pfopoftien
conpri sed between 7 ang>1k0%gh positions 1 or 2 of the linear a Ky
chain. 4. A superal Kalinized alkylaryl sulfonate of al kal |8e earfh netal
according to Caim1l, or 3, wherein said aryl radi chB i § sBl ect ¢d
fromthe |group consisti T olS#E, xylyl, Oxylyl, ethyl-phedyl, dnd
cunenyl radicals. 5. super al kal i ni zed al kyI aryl sul f onaf & of al, gal i ne
earth nef aI_ according to armt; —Ok, A, wherein $& d|al&yl cHain
cont ai ns [between 16 and 30 n atons. 6: ,& super al kal i i zeq al.lgyl arlyl
sul fonat g of al kali ne ea nmetal according to Caimb5 Lwher ei R sai g
al kyl chain contains betfeen 20 and 24 carbon atons. 7. Afaal Kyl aryl
hydr ocar blon conpri sing amaryl substituent other than phenyl] on{a -
| i near alkyl chain containi ~angegt0 carbon atorm,s,vwer’éiiﬂ”lmt.h‘e
nmol ar proportion of aryl substi omseds and = df ttif.]neo.%
| i near alkyl chain is npri sed between 0 and 13% Ao
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24 8. An al kylaryl
proportion of aryl substituent on positions 1 and 2
al kyl chain is conprised between 5 and 11% 9. An
hydr ocarbon according to Caim8 wherein the nol ar propor

substituent on positions 1 and 2 of the linear alkyl

chai

hydrocarbon according to Claim7 wherein the nolar

oﬁ'ThE 11 near

allk
tIO
n

ﬁ el 1996

ording to Clain17|
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bet ween 7 ‘and 10% 10. An al kyl a hydrocarbon acq
8, or 9, wherein said aryl substi i s sel ected fromttre—group
consi st i ngyef—tel ey o-xyly] ; ethvl phenyl; and cugenyl. 11.
An al kyl ar yl hydrocarbon a ordlng to Claim 7, B 9, or 10, 8 ei } »
-~ al kyl chai n contains fbetween 16 and 30 carbon atons. 12§ Anj]al kyl aryl
hydr ocar bog according to aim 11 wherein said al kyl chain copgaifs-
bet ween 20}and 24 carbon Rtons. 13. A process for the prepar@fi op of an
al kyl aryl Rydrocarbon accgrdimgsto Claim?7 conprising the steps of:
(a) the is¢nerization of -1 megqr nono-al pha ol efin containi nggbefween 14
and 40 car bon nms to produce a |inear nono-ol efinf&ongaining h
nmol ar propdrtion tween O and 13% of al pha ol ef in, (b)
t he al kyl agi on, by the Fri edel af ¥ reaction, of an aryl hydigocqr bon
ot her t han benzene by sai HEQ' ™=
4 is
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s14. A process according to Claim 13 wherein said |inea
contains a nolar - proportion of between 5 and 11% o - “1p.
A process according to Claim 14 wherein said |inear nompodjol efin contaipsja
nol ar proportion of between 7 and 10% of al pha ol effin, 246ChMbocesk
according to Caim13, 14, or 15, further conprising thejsteps of: (F

the sul fonation of the aIkyIaryI hydr3ygar bon obt ai ned firom step (b),
(d) the reaction of the resultlng sulfonic acid with a

earth 4 base s 25
17. A prpcess accordlng to a|n116 mhereln fhe catalyst ugedl ifrtte
Friedel-Grafts reaction.#s selected fromthe group condi stijng of
hydr of | uofi ¢ acid, alum nu chloride, boron fluoride, gesulifonic iqgn
exchange fesin, and an acid-\activated clay. 18. A process f|& tlhe
preparatipn of an al kyl aryl drocarbon according to Caim7
conprising the al kyl ati on, the Friedel -Crafts reaction, dfgarn aryl
hydr ocar bpn other than benzene by -a |inear nono-ol efin{d@ntfai ni ng
bet ween 1§ and 40 carbon ~atoms, and having a nol ar proqortlon of aljpha
ol efin offat |east 80% wh he aIkyIatlon takes pllage Jin a firfst
step in which the nolar ratio between L) hydrocarﬁbn and the
| i near noho-al pha olefin is a maximnmu nd, P ' secgnd stepfin
which saiy ratio is a mnimum of -ql\dgrcocesé accordl nd 4 o {d ai m 18
wherein the al kyl ati on takes pl <% Qg TS
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N --§ g on
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im which the nolar ratio between the aryl hydrocarbon and the |inear

mono- al pha . olefinis a mximumof 1, and in a second; 1 g, g 04
said ratio is a mninum of 5. 20. A process accordi mcé?\&it M
19 further conprising the steps of: (a) the sul fonatiidn of the
al kyl aryl hydrocarbon obtained fromthe second step of 24 QCNe1996
al kyl ati on, and (b) the reaction of the resulting syl flonic acid w't
an excess of alkaline earth base.
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