M xture of al kylaryl sul phonates of alkaline earth netals, its use as an
additive for lubricating oils and preparation processes

The present invention relates to a mi xture of alkylaryl sulphonates 5 of
superal kilinized al kaline earth netals, its application as

det er gent - di sper sant additives for lubricating oils, and processes for
preparing sai avopsoddse. In the prior art, PCTERYOESS1are
al ready known for preparing weakly or strongly superal kal i ni zed

sul phonat es fr o sl 2NQRLG 1 AR SiedNAL ; inad

5 La présente invention a pour objet un meélange d’alkyl-aryl-
sulfonates de métaux alcalino-terreux suralcalinisés, son application comme
additifs détergents-dispersants pour huiles lubrifiantes et des procédés de
préparation d'un tel mélange. '

Il est déja connu de préparer des sulfonates faiblement ou

10 fortement suralcalinisés & partir d’acides sulfoniques obtenus par sulfonation de
différents hydrocarbures alkylaryliqués et d'un excés de base alcalino-terreuse.

Les hydrocarbures alkylaryliques soumis & la réaction de
sulfonation proviennent de I'alkylation par la réaction de Friedel et Craft de
différents hydrocarbures aryliques, notamment aromatiques, par deux difféerents

15 types d'oléfines:

- les oléfines ramifiées qui proviennent de I'oligo-polymérisation
du propyléne en hydrocarbures en Cy5 & Cyp, en particulier le tétrapolymére de
propyléne dimérisé en une oléfine en C,,, et

- les oléfines linéaires qui proviennent de 'oligo-polymérisation de

20 ['éthyiéne en hydrocarbures en Cy4 & Cyp.

Toutefois, s’il est aisé d'obtenir une bonne dispersion dans le
milieu de la base alcalino-terreuse non fixée sous forme de sel lorsque l'acide
sulfonique provient d'un’ hydrocarbure obtenu par alkylation d’un hydrocarbure
arylique avec une oléfine ramifiée, il n'en va pas de méme lorsque cette

25 alkylation s'effectue avec une oléfine linéaire, notamment contenant au moins
80% en moles de mono-alpha-oléfine linéaire, par suite de la formation d'une
peau a l'air libre,

Cette mauvaise dispersion est d'autant plus prononcée que le
milieu contient en plus grande proportion du sulfonate, c'est a dire qu'l

30 correspond, selon la norme ASTM D-2.896, & un indice de basicite BN faible (a
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sul phonation of different alkylaryl hydrocarbons and from an excess of

al kaline 10 earth base. The al kyl aryl hydrocarbons
subj ectied to the sul phonation reaction are obtained by al kylation via
the Friedel and Craft reaction of different aryl hydr ocar bons,

par‘ticularly with two different tgpes of olefin:

- branched ol e?l ns oﬁt ai ned by the oligo-polynerization of f ngsrné%f/ lene to
Cerr] to CJerr] hydrocarbons, part i cul arI y t he propyl ene tetrapol yner
dinmerized to a CJerr] olefin, ear ol efins obtajned by the

ol i go- pol ymer i z&8VYh COMPES rﬁﬂt“@n@ thﬁ%lﬂmicoém faible tﬂ‘}‘iﬂ‘cﬁ!hﬁb@% libre et en

However, while p ersion in the 20 nedi um of
t he al kal i ne ear%lb"lé%ase n%%zo?él}g{é@h %;ﬂ&@?@ﬁh}é% a salt if the sul phonic
acid is derived froma hyfn effet,dors dbtairéetiohyd’akgliart aeec db bE’llZéI‘lgfk)u un

hyd b th h fin,th t th f said alkylati
L O Car i o e NARCSOWR SrHicls ot sARbeclR BrEPHES Aol AoHaR

80 mol % of lg negélique hydrocarboné correspondant en position 1 ou 2 de la chaine oléfinique
linéaire de départ est d'environ 256 %.

Or cette proportion élevée d’hydrocarbure alkylarylique ayant en
position 1 ou 2 de la chaine alkytique linéaire un radical arylique se traduit par
un sulfonate qui, lorsqu'il est préparé selon le procédé décrit, par exemple,

10 dans le brevet frangais 2.564.830 de la société OROGIL, ancienne
dénomination de la demanderesse, présente des propriétés hygroscopiques
telles qu'il se forme une « peau » superficielle, rendant ce produit inacceptable
comme additif pour huile lubrifiante.

De plus, la formation de cette peau superficielle est généralement

15 accompagnee d'une vitesse de filtration trés lente, d'une viscosité élevée,
d'une faible incorporation en calcium, d'une détérioration des performances
anti-rouille et de l'apparition indésirable d'un aspect trouble, voire d.’une
sédimentation, lorsque le sulfonate ainsi préparé est ajouté a raison de 10 %
en poids & une huile lubrifiante standard et stocké pour examen.

20 La demanderesse a effectué des études chromatographiques
pour identifier chacun des différents isomeéres différant par la position du radical
arylique sur l'atome de carbone de la chaine alkylique linéaire et examiné leur
influence respective sur les propriétés des alkyl-aryl-sulfonates correspondants
de métal alcalino-terreux obtenus a partir de ces différents isomeres.

25 Elle a ainsi découvert qu'elle pouvait surmonter les inconvénients
ci-dessus, dans la mesure ou la proportion molaire d’hydrocarbure arylique,
autre que le benzéne, fixé sur les atomes de carbone situés en position 1 ou 2
de la chaine alkylique linéaire était comprise entre 0 et 13 %, de préférence
entre 5 et 11 % et plus particuliérement entre 7 et 10 %.
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nono al pha olefin, due to the formation of a skin in the open air. 25

Thi s poor dispersion is especially pronounced if the nmedi um contains a

hi gh proportion of sul phonate, i.e. if it corresponds, according to

St andard ASTM D-2.896, to a | ow base nunber BN (nanely between 3 and

60), hence towdspgeqgont ent of free lime and®the absence of seyk@nodspxi de

and carbonate. 30 In fact, during the alkylation reaction

with benzene or anot her ~aromatic or aryl hydrocarbon, the nolar

gr oportion of the correspqqdlfg dCengln}e%e a fait l'objet d'une demande de brevet francais
déposée le 8 mars 1995 sous le N° 95 02709 par la demanderesse.

Elle n'était toutefois pas parvenue a obtenir de résultats
satisfaisants, lorsque Fhydrocarbure arylique était du benzéne car elle n’avait

5 jamais, jusqu’a présent, pu éviter la formation de peau avec I'emploi de cet
hydrocarbure aromatique, méme si celui-ci était alkylé avec une mono-oléfine
linéaire de grande longueur de chaine sur 'atome de carbone situé en position
1 ou 2 de ladite chaine dans une proporticn molaire comprise entre 0 et 13% et
de préférence entre 5 et 11% et plus particuliérement entre 7 et 10%.

10 A la suite d'études plus poussées, la demanderesse, vient
maintenanf de découvrir que les inconvénients ci-dessus énumérés étaient
surmontés & condition d'utiliser un mélange d'alkyl-aryl-sulfonates de métal
alcalino-terreux suralcalinisés comprenant :

~(a) au moins 50 % et au plus 85 % en poids d’'un mono-alkyl-

15 phényl-sulfonate dans lequel le substituant monoalkyl est une chaine linéaire,
contenant entre 14 et 40 atomes de carbone et le radical phényl-sulfonate de
métal alcalino-terreux est fixé, dans une proportion molaire comprise entre 0 et
13 %, de préférence entre 5 et 11 % et plus particuliérement entre 7 et 10 %,

~ en position 1 ou 2 de la chaine alkyle linéaire et

20 (b) au moins 15 % et au pIUs 50 % en poids d’'un alkyl-aryi-
sulfonate lourd choisi parmi :

() les dialkyl-aryl-sulfonates dans lesquels le radical aryle peut
étre un radical phényle substitué ou non, tel qu'en particulier les radicaux
phényle, tolyle, xylyle, éthyl-phényle ou cuményle, et dans lesquels les deux

25 substituants alkyle sont tous deux des chaines alkyles linéaires, dont la somme
des atomes de'carbone est comprise entre 16 et 40, de préférence entre 18 et
40 atomes de carbone ou

(ii) les mono- ou poly-alkyl-aryl-sulfonates dans lesquels le radical
aryle peut étre un radical phényle substitué ou non, tel qu'en particulier les

30 radicaux phényle, tolyle, xylyle, éthyl-phényle ou cuményle, et dans lesquels le
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hydr ocarbon group in position 1 or 2 of the initial linear olefinic chain

I s about 25% Now, this high proportion of alkylaryl
hydr ocar bon havi ng an aryl radical in position 1 or 2 of the linear

al kyl chain results in a sul phonate which, 5 when it is prepared by the

process descrmﬁo& r exanple in French Patéent No. 2,5&%&%9,0{59“%

conpany Orogil, The Tornmer nane of the Applicant, exhibits ygr oscopi c
properties such that a superficial "skin" is formed, nmaking this
product unacceptable as an additive f | ubricati ?'ge oils

r , :

- Furthernore, theY efbstiagt alif §°§h§%’i fhaines ramifiges. dags lesaueligs tagsomme
acconpani ed by "’dééeétpde%ef ddrboiid EQﬂaﬂ ﬂubfenr?e EoHprisd SftfShh M\oiﬁs#é’\éi jusqu'a

i ncor poration of calcium a deteriofation of anti-rust per ornjange,

and an undesi r ab48atomeside carbongppear ance, or even sedi nentati on, when the

sul phonate thus prepared |s,. addegl .at the rate of 10% Db lght tp a
standard | ubricating oil !ﬁqg g}é@ﬁt@f 1ddcﬁlkytl-aryri'-su{fona‘?es ayant un¥.- \{\gne%r molaire

5 maximale de 10 %, et de préférence inférieure ou égale a 8 % en monoalkyl-
phényl sulfonate. linéaire, dans lequel le radical phényl-sulfonate est substitué
'en position 1 ou 2 de la chaine alkyle linéaire.

Les mélanges selon l'invention contiennent de préférence entre
75 et 85 % en poids de mono-alkyl-phényl-sulfonate, tel que défini en (a) ci-

10 dessus et entre 15 et 25 % en poids d’'alkyl-aryl-sulfonate lourd tel que défini en
(b), (i) ou (i) ci-dessus avec, pour le mélange, la méme teneur maximale en

' monoalkyl-sulfonate substitué en position 1 ou 2.

En effet lesdits mélanges présentent un ensemble de propriétés
de solubilit¢ dans l'huile lubrifiante, de vitesse de filtration, de viscosité, de

1s dispersion des impuretés (particules charbonneuses), d'incorporation de métal
alcalino-terreux dans le milieu, de propriétés anti-rouille, une absence de
trouble et une absence ou un retard & la formation d'une peau superficielle, qui
les rend particuliérement attrayants comme additifs détergents-dispersants
dans ce type d’huile.

20 Ce résultat est d'autant plus surprenant que [utilisation d'un
monoalkyle (linéaire)-phényl-sulfonate, tel que défini en (a) ci-dessus, c'est a
dire obtenu par alkylation du benzéne avec une oléfine linéaire contenant au
moins 80% en moles de mono-alpha-oléfine linéaire, ayant un indice de
basicité BN faible (c'est a dire compris entre 3 et 60), n'avait jusqu'a présent

25 jamais permis d'obtenir I'ensemble des propriétés nécessaires a leur utilisation
comme additifs détergents-dispersants pour huiles iubrifiantes.

Le premier des deux ingrédients entrant dans la composition des
melanges faisant Fobjet de la présente invention, en une proportion
prépondérante par rapport au second, est un mono-alkyl-phényl-sulfonate,

30 dans lequel le substituant mono-alkyl linéaire, provenant d'une oléfine linéaire,
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exam nation. 15 The Applicant has carried out

chr omat ogr aphi ¢ anal yses in order to identify each of the different
i sonmers differing by the position of the aryl radi cal on the carbon
atom of the linear alkyl chain, and exam ned their respective

i nfluence on twgoRjgeperties of the corresponding alkylaryl peoppiéfgignat es
of alkaline earth netals obtained fromthese different isoners. 20

The Applicant has thus discovered that he could overcone the

af orenent i oned drﬁwbacks |nasnych as nol ar agr gportion of ary

hydrocar bon, ot hd®! QUeHf TN emmﬁeﬁ dPB &liesubghtys pap leiadicay ph@ﬂ)@gu‘fqmate
posi tion 1 Qi"an§ uib dehigi nlg &Sﬁéméh ehlpositish YR8 dBGa \‘Eﬁﬁﬂg en'g% b

pref erably between e and ‘nore particular
10% 25 AndLa taneuddedax%leyst lmuilhepa!tubqlwmel cnlfn estliﬂmpd;ssible

Rat ent_Aopli catl @hotenir uh'infidgit SelnbBAn" dient 1R ShebBue PRedRion Ata 16
obt ai ni ng sat issf apbanyélioration cpwehablekies difftertes brdWéf&@fMeé@éu—&@é%b@ne

because, heretofore, it had

La teneur de 11 % constitue la limite supérieure de Fingrédient
préparé a l'échelle industrielie et pour lequel on cherche a obtenir un mélange
présentant 'ensemble des propriétés susvisées.

Et celle de 10 % est la valeur recherchée lors de la fabrication

10 industrielle de I'additif entrant dans Ia composition du mélange faisant I'objet de
la présenté invention. '

Sans vouloir étre lié par une explication scientifique quelconque,
on suppose que plus le radical phényle est fixé sur un atome de carbone situé
dans une position éloignée des extrémités de la chaine hydrocarbonée de

15 [loléfine linéaire, plus le caractére hydrophobe de FPhydrocarbure alkyi-
phénylique correspondant est marqué, d'ol les bonnes propriétés des
mélanges d'alkyl-phényl-sulfonates selon linvention.

'Cependant, le caractére hydrophobe de cet hydrocarbure alkyl-
phénylique n'est pas suffisant pour conférer au sulfonate correspondant des

20 propriétés le rendant apte comme additif détergent-dispersant pour huile
lubrifiante.

Pour y parvenir, il est en effet nécessaire de lui ajouter, selon
Pinvention, un autre alkyl-aryl-suifonate lourd dans une proportion minimale de
15 % et maximale de 50 % et de préférence comprise entre 15 % et 25 % en

25 poids, par rapport au mélange de suifonates.

Comme indiqué précédemment, cet alkyl-aryl-sulfonate lourd peut
étre de deux types.

il peut s'agir tout d'abord d'un dialkyl-aryl-sulfonate, dans lequel le
radical aryle est un radical phényle substitué ou non, tel qu'en particulier

30 phényle, tolyle, xylyle, éthyl-phényle ou cuményle et dans lequel chacun des
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never been able to prevent the formation of the skin with the use of this
30 aromatic hydrocarbon, even if said hydrocarbon was al kylated with a
very | ong chain linear nono olefin on the carbon atomsituated in
position 1 or 2 of said 3

chain in a mplar proportion of between 0 angd 13% and preferabl etween 5
and 1 1% and"9s¥ rticularly between 7 and 10% PCT'FX’#MESAS a
result of nore intensive studies, the Applicant has now

deux groupes alkyles provient d'un oléfine linéaire pouvant contenir au moins
80% en mole de mono-alpha-oléfine linéaire et la somme des atomes de
carbone dans ces deux groupes alkyles linéaires est comprise entre 16 et 40 et
de préférence entre 18 et 40 atomes de carbone.

5 : Ces dialkyl-aryl-sulfonates lourds peuvent étre obtenus de
plusieurs fagons.

Un premier procédé, en plusieurs étapes, consiste a effectuer
d’'abord la synthése de 'hydrocarbure monoalkyl-arylique correspondant dans
lequel le radical monoalkyl linéaire a la longueur de chaine d'atomes de

10 carbones la plus courte puis I'alkylation de cet hydrocarbure par une oléfine
linéaire contenant au moins un norﬁbre d'atomes de carbones suffisant pour
satisfaire aux gammes précisées ci;dessus.

Un second procédé consiste en une alkylation directe d'un
carbure aromatique par un mélange d'alpha-oléfines lindaires de C; & C,ydans

15 un rapport molaire carbure aromatique/oléfines proche de 0,5 de fagon a
obtenir un hydrocarbure dialkyl-arylique dans lequel la somme des atomes de
carbone des deux chaines alkyles linéaires répond & la définition donnée ci-
dessus.

_ Les dialkyl-phényl-sulfonates lourds peuvent aussi étre des

20 produits commercialisés sous le nom de " LAB Bottoms " : ce sont des sous-
produits lourds obtenus lors de la fabrication de produits alkyl-benzénes
linéaires (Linear Alkyl Benzene) en C,,, utilisés couramment, aprés sulfonation
et neutralisation a la soude, en détergence ménageére. Lors de sa fabrication,
I'alkyl-benzéne linéaire en C,, est séparé par distillation et la fraction lourde,

25 appelée « LAB Bottoms » est constituée en majorité de dialkyls-benzénes
substitués en positions para et méta et,- dans une plus faible proportion, de
certains monoalkyl-benzéne lourds, provenant de Toligopolymérisation de
P'oléfine linéaire de départ.

L'autre type d’alkyl-aryl-sulfonate lourd entrant dans ies mélanges

30 selon linvention est un mono- ou poly-alkyl-ary!-sulfohate, dans lequel le ou les
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di scovered that the aforenentioned drawbacks could be overcone by using a 5
m xture of al kyl aryl sul phonates of superal kalinized al kaline earth netal s
conpri si ng: (a) at |east 50% and not nore than 85% by

wei ght of a nonoal kyl phenyl sul phonate in which the nono al kyl
substituent iwodghidagar chain,. cont ai nilhyg between 14 angbyhoesaishon
atons, and the phenyl sul phonate 10 radical of the alkaline earth netal is
fixed, in a nolar proportion of between 0O and 13% preferably between

A0 1150 S0 ki SHAE o R oy il A 8,
more than 50% bycnsthdhlingdire? H8aMaldire enabldlendite Sdé PIGIiRLFolyRLASHLRH fdeom

15 (i) the dialkylaryl sul phonates wherein the aryl radical
may be a phigtipyiene angisl desuehaines ramifises.neest-a-dice easpiovepanacs deli'slige-he

orenyl Lo bhaon 35 BBHER oo RNl ) ilie GHY oA,
sum of the casbogarbdeerestien Mmoyevemnd'dd moins 15 et jusqu'a 48 atomes de carbone.

Ces mono- ou poly-alkyl-aryl-sulfonates lourds ramifiés peuvent
&tre obtenus par alkylation d'un hydrocarbure aromatique par un hydrocarbure
lourd de propyléne, en moyenne en Cy5 a C,;, obtenu généralement comme
sous-produit lors de la fabrication du tétramére de propyléne.

10 Une telle réaction d'alkylation peut étre réalisée de deux fagons :

- soit dans un seul réacteur d'alkylation, ol on utilise un large
excés molaire de carbure aromatique pa'r rapport a l'oléfine, pouvant atteindre
couramment 10 : 1 et, aprés distillation du carbure aromatique et de I'oléfine
n'ayant pas réagis et des alkylats dont la partie alkyle comporte moins de 13

15 atomes de carbone ou moins, on récupére un produit mono- ou poly-alkyl-
arylique lourd, qui peut étre directement sulfoné et converti en sulfonate ;

- soit dans deux réacteurs en série, ol on utilise, dans le premier,
un faible excés molaire du carbure aromatique par rapport a l'oléfine, au
maximum de 1,5 et, dans le second, un plus large excés d’'au moins 2 et de

20 préférence 5, dans le but d’augmenter la masse moléculaire des alkylats et qui
se traduit par un mélange complexe de monoalkyl-aromatique lourds et de
polyalkyis-aromatiques, du fait de la fragmentatioh et de 'oligopolymérisation
de I'oléfine ramifiée utilisée dans la réaction d’alkylation.

Les mono- ou poly-alkyl-benzénes ramifiés peuvent également

25 @&ire des soué-produits lourds obtenus lors de la fabrication de dodécyi
benzéne, commercialisé sous le nom de BAB, qui est [labréviation
correspondant a * Branched Alkyl Benzéne ". Lors de la fabrication de ce
dernier, un large excés molaire de benzéne est alkylé par du tétramére de
propyléne et le sous-produit lourd est celui qui reste en pied de colonne lors de

30 la distillation en téte du dodécyl-benzéne. Ce sous-produit lourd se compose
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and 40, and preferably between 18 and 40 carbon atons, or 20

(ii) the nono- or poly-al kylaryl sul phonates wherein the aryl radi cal
may be_ ,a phenyl radical substituted or not, such as in particular the
phenyl, tolyl, xylyl, ethyl phenyl and cunenyl radi cal s, and wherein the

al kyl su\bgtgb,ydmt or substituents are Branched chai ns, peiraRehdisiine sum
of the carbon atons is on average between at |east 15 and up to 48
carbon atons. 25 said m xture of al kylaryl sul phonates

havi ng a maxi num nol.ar ontent 0%, an ref erabl ess, than or
equal to 8% of pﬁﬁ@’g}ellﬁ@ﬁgt |monoa?ky¢-ﬁ ne ?ﬁ"ﬁﬂoﬂ‘ét'ﬁ gméfﬁeldr?t?’ﬁ'gspﬂ%nyl
sul phonat e radi gatbdne ddngda lchldtn%Chlk\ne ram:feé@st $upstielr 60 égaPh 1Bha del dIgRYI-

al kyl chai n. he m xtures of the invention preferably
contai n between b?BZ%FPﬁF 3pArag ek H?étﬂel Bnttiter indiatifal 13| "Bﬁ%ym@%ﬂ%%a@%
as defined in (&) f

Al kylaryl sul phona z%ﬂgl%sé e, (,‘gcﬁg qh8 @iE dtPsBuRYprdG P ur®  oBiEAY Yors

5 desa fabncatlon, peut aller de 300 a 390.

Les différentes réactions d'alkylaton évoquées ci-dessus
s'effectuent d'une maniére classique avec des catalyseurs de Friedel et Cratt,
comme par exemple HF ou Al Cl,.

La demanderesse a decouvert que les mélanges d’alkyl-aryi-

10 sulfonates selon la présent invention n'étaient pas sujet a la formation d'une
peau supefficielle, au stockage a température ambiante, si leur teneur molaire
en monoalkyl-phényl-sulfonate dans lequel le substituant phényl-sulfonate
éubstitué en position 1 ou 2 sur le radical alkyle linéaire est inférieure 2 10 % et
de préférence égale ou inférieure a 8 %.

i5 La limite de 10 % est le seuil au-dela duquel la formation de peau
apparait dans un délai de moins de 48 heures aprés stockage, rendant le
mélange difficilement utilisable comme additif pour lubrifiant.

Par contre celle de 8 % au maximum correspond a des mélanges
pour lesquels la formation d'une peau superficielle n'apparait qu'aprés un

20 temps de stockage de piusieurs jours, voire d’'une ou plusieurs semaines, ce
qui les rend aptes comme détergents-dispersants pour huiles lubrifiantes.

Sans vouloir étre liée par une explication scientifique, queiconque,
la demanderesse suppose que la présence d'un substituant phényl-sulfonate
en position 1 ou 2 d'un groupe alkyle linéaire absorbe tout particuliérement

25 l'eau et celte absorption d'eau conduirait a la formation nuisible d'une peau
superficielle lors du stockage a Vair libre du mélange le contenant.

L'invention a également pour objet des procédés de préparation
d'un tel mélange d'alkyl-aryl-suifonates.

Un premier procédé selon l'invention comprend ie mélange des

30 hydrocarbures alkyl-aryliques correspondants, la sulfonation de ce mélange et
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4 (i) or (b) (ii) above with, for the m xture, the sane maxi num
content of nono- al kyl sul phonate substituted in position 1 or 2.

In fact, said mxtures exhibit a set of properties of solubility in the

| ubri cati ng oil, filtration rate, viscosity, d| spersion of inpurities

(car bonaceous wﬁ98/1qout I cles), incorporation %f al kal i ne ear poTAROISS1N t he
medi um anti -rust properties, an absence of turbidity, and an absence
or delay of the formation of a superficial skin, which makes them

Ito%tel g]‘jl glr: y attigciactnides’ 5Li868 Slifoniques rdluRBSY SAY uRLEdd ¥EShded Lk o

terreuse.

Un second procédé selon Pinvention comprend la préparation

séparée de chacun des deux acides alkyl-aryl-sulfoniques, leur mélange et leur
5 réaction avec un exces de base alcalino-terreuse.

Un troisiéme procédé selon linvention consiste & préparer
séparement chacun des alkyl-aryl-sulfonates entrant dans la composition des
mélanges et leur mélange dans les proportions requises.

Le premier procédé est préféré car. les sulfonates obtenus

10 présentent une meilleure solubiiité dans I'huile lubrifiante que les sulfonates
obtenus dans les deux autres procédés.

Pour préparér le premier alkyl-phényi-sulfonate entrant, en
proportion prepondérante, dans les mélanges selon linvention, on procéde
d'abord a l'alkylation du benzéne par une oléfine linéaire selon Ia réaction de

15 Friedel et Craft.

Cette réaction d’alkylation peut s'effectuer soit directement avec
une mono-oléfine linéaire, déja isomérisée, contenant une proportion molaire
comprise entre 0 et 13 %, de préférence entre 5 et 11 % et plus
particuliérement entre 7 et 10 % d'alpha-oléfine. _

20 Elile peut également s'effectuer, si on part d’'une alpha-oléfine
linéaire, non isomérisée au départ, c'est-a-dire contenant une proportion
molaire conventionnelle d'environ 80 % en alpha-oléfine, en scindant la
reaction d'alkylation en deux étapes, & savoir une premiére é&tape, dans
laquelle le rapport molaire entre le benzéne et la monc-oléfine linéaire est au

25 maximum de 1,5 et de préférence de 1, et, une seconde étape, dans laquelle
ledit rapport est au minimum de 2 et de préférence de 5.

Dans I'un comme l'autre procédé d'alkylation, selon de la réaction
de Friedel et Craft, on obtient un hydrocarbure alkyl-phénylique présentant la
proportion molaire désirée en isoméres phénylés en position 1 ou 2 de la

30 chaine alkyle linéaire.
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This result is especially surprising since the use of a (linear) nono 10

al kyl phenyl sul phonate, as defined in (a) above, i.e., obtained by

al kyl ati on of benzene with a linear olefin containing at |east 80 nol
% of |inear nono-al pha ol efin, having a | ow base nunber BN (i.e.
between 3 andy&fdsepdddd never her et of ok@ been used to op&phre7ope set of
properties necessary for their use as det ergent - di spersant additives
for lubricating oils. 15 The first of the two ingredients in

t he conposition of the m xtures <Which are the subj.ect of . the present
invention, in a preponder'-&rﬁatﬁ'yﬁ%‘gr‘{t'i"%p"ur la r&ﬁ?"f?&é%?é‘@ﬁe'té Qfﬁg ef’gﬁ'ﬁﬂ'ﬁ', is
a mono al kyl phgg Falias' )}#Fﬁue, le cﬂlblnu‘?élrd'él@rﬁﬁmﬂg,kb@ fiuorure

( rgfékg . :
substi tuent, derive roma |1 near olefi as previously efi ned, nust

be substituted Hg bdre, phengésirwlépmgﬁwerdimcaulfdniql@ ©&r ting rergite activee a
proportion in p si.}éion 1 or 2 of the linear alkyl chain.
The content of '"1%¥8%s the threshol d above which it is-.no | onger

possible to gbtain an i nqlegdésHtitionsi déh cefié réactivhed alkglatibh aiont fondtish Ude: la
exhibiting a suitable inprovenent of the different properties |isted
her ei nabove. nature du catalyseur de Friedel et Craft utilisé.

Dans le cas de l'acide fluorhydrique, la température est de
préférence comprise entre 20 et 70°C et la pression comprise entre la pression
atmosphérique et 10.10° Pa.

10 Dans le cas du chlorure d'aluminium, ou du fluorure de bore, ces
conditions sont celles décrites dans la littérature a propos de cette réaction.

Enfin, dans le cas d'un catalyseur de Friedel et Craft solide,
comme une résine échangeuse d'ion sulfonique ou une argile activée a 'acide,
la température de la réaction d’alkylation est comprise entre 40 et 250°C et ia

15 pression entre la pression atmosphérique et 15.1 0° Pa.

Bien que la demanderesse ne souhaite pas étre liée par une
explication quelconque, il sembierait que le maintien, au début de la réaction
d’alkylation, d'un rapport molaire du benzéne a la mono-alpha-oléfine linéaire
au maximum de 1,5 et de préférence de 1, en présence d'un catalyseur de

20 Friedel et Craft, provoque une migration de la double liaison de Foléfine linéaire
de la position terminale en alpha a une position plus centrale de I'cléfine, ol le
radical phényle se trouve fixé. _

On suppose que lalpha-oléfine réagit avec le catalyseur de
Friedel et Craft pour former un ion carbonium intermédiaire, qui s'isomérise,

25 d'autant plus facilement que la proportion relative d'alpha-oléfine est plus
importante.

L’alkylation de cet ion carbonium se fait suivant une réaction de
substitution électrophile aromatique ol un atome d'hydrogéne du benzéne est

substitué par un atome de carbone de la chaine oléfinique linéaire.
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The content of 11%is the upper limt of the ingredient prepared 25 on an
I ndustrial scale, and for which an attenpt is made to obtain a m xture
exhibiting all of the aforenentioned properties. And t he
content of 10%is the value desired for the jndustrial producti on of
t He additive useosiooas he conposition of the i xture which i S ptA/ER97/01551

subj ect of the present invention. 30 Wt hout wishing to be
bound by any particular scientific explanation, it is assuned that

the more the phenyl radicabens hbXfith fsSmEMdIBA est inattendue car, jusquiici, la

réaction d’alkylation, fortement exothermique, se faisait toujours avec un fort
excés molaire de benzéne par rapport a I'oléfine linéaire de départ.
Il convient de noter toutefois que cette premiére étape
5 d'isomérisation doit étre suivie d'une seconde étape au cours de laquelle la
proportion molaire du benzéne est 2 et de préférence 5 fois supérieure a celle
de l'oléfine linéaire de départ, ceci afin de diminuer la proportion d'oléfine non
réagie et d'augmenter en conséquence le taux de conversion de ['cléfine
linéaire de départ en alkylat jusqu'a un taux proche de 100%..

10 Dans le cadre de la présente description, le terme de radical ou
substituant alkyle linéaire ou d'oléfine linéaire désigne un radical ou une oléfine
ou un mélange de radicaux ou d'oléfines a chaine droite, pouvant étre obtenu
par oligo-polymérisation de I'éthyléne, et qui contiennent entre 14 et 40, de
preference entre 16 et 30 et plus particuliérement entre 20 et 24 atomes de

15 carbone et ot la proportion molaire de mono-alpha-cléfine est d’au moins 80%.

Des exemples spécifiques d'oléfines linéaires répondant a cette
définition sont constitués par des oléfines en C;5, en Cyg, par des coupes
d'oléfines en C,y & Cy5 Cyy @ Cyg Cig @ Cig 0u Cyp a8 Cyy ou par des
combinaison_s de plusieurs d’'entre elles.

20 Les mono-alpha-oléfines linéaires en Cy4 & Cyp, qui peuvent étre
obtenus par oligo-polymérisation directe de I'éthyléne, ont un spectre
d’absorption infra-rquge présentant un pic d'absorption a4 908 cm™,
caractéristique de la présence d'une double-liaison éthyléniqgue en bout de
chaine, sur les atomes de carbone occupant les positions 1 et 2 de I'cléfine ; on

25 vy distingue également deux autres pics d'absorption a des longueurs d'onde
de 991 et 1.641 cm™. _

Par contre, les mono-oléfines linéaires en C,4 a8 C,, isomérisées,
c'est-a-dire dans lesquelles la proportion molaire d’alpha-oléfine est comprise

. entre 0 et 13 %, de préférence entre 5 et 11 %, et plus particuliérement entre 7

3.0 et 10 %, ont un spectre d'absorption infra-rouge ne présentant aucun pic
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atomsituated in a position far fromthe ends of the hydrocarbon chain of

t he l'inear olefin, the nore pronounced is the hydrophobic character of
the . corresponding alkyl phenyl hydrocarbon, thereby bringing about the
goodh properties of the m xtures of al kyl phenyl sul phonates accordi ng
tothe 5 i hfdd - How@ver, the hydro

. Wﬁﬁ;hb , ydr ophehinereissi act er
of this alkyl p en@? hydr ocarbon is not sufficient to confer on the
correspondi ng sul phonate properties nmaking it suitable as a

e ent S i o, 091405 %1 691 s, Ao s
5% and o e e B e e T 25os
by wei ght , deulbilé liaisep éthyléniqueriotemetrans of sul phonat es.
Ces mono-oléfines isomérisées peuvent étre obtenues par
5 chauffage, sous pression atmosphérique a une température de l'ordre de
120°C pendant une période de 144 heures, d'une coupe d'alpha-mono-oléfines
en C,, & C,, oObtenue par polymérisation de l'éthyléne, sur un catalyseur a
base de fer pentacarbonyle, par exemple, comme décrit dans le brevet US-A-
5.320.762.
io Les figures 1 et 2 cijointes illustrent cette différence, en montrant
les spectrés infra-rouges d’une coupe de mono-alpha-oléfines linéaires en Cy
a C,,, obtenue directement par polymérisation de 'éthyléne, sur la figure 1
(référence : sans, solvant : sans, concentration : 100 %, épaisseur 0,05,
nombre de scans : 16), et aprés isomérisation de cette coupe, par passage sur.
15 un catalyseur de fer pentacarbonyle, pour réduire sa teneur molaire en alpha-
oléfine & moins de 10%, sur la figure 2 (référence : sans, solvant . sans,
concentration : 100 %, épaisseur 0,05, nombre de scans : 16).
L'hydrocarbure aromatique avec lequel ces oléfines linéaires sont
mises en réaction est exclusivement le benzéne, a I'exclusion de tout autre
20 hydrocarbure benzénique, en particulier a I'exclusion de tout dérivé alkyle du
benzéne dans lequel le noyau aromatique serait substitué par un ou deux
radicaux alkyles en C, a Cs.
La réaction d'atkylation selon la réaction de Friedel et Craft pour
obtenir 'hydrocarbure alkylphénylique correspondant au premier suifonate du
25 mélange selon la présente invention peut étre effectuée en deux étapes,
comme indiqué précédemment, par mise en oeuvre en continu dans deux
réacteurs successifs en présence du catalyseur.
Dans le premier réacteur, la proportion molaire de benzéne par
rapport a l'oléfine linéaire est au maximum de 1,5 et de préférence de 1,2 et
30 plus particulierement de 1, pour ralentir la réaction d'alkylation et favoriser une
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As descri bed herei nabove, this heavy al kylaryl sul phonate can be 15 of two

types. It can be a dial kylaryl sul phonate, wherein the
aryl radical is a phenyl radical that is substituted or not, such as
in particular the phenyl, tolyl, xnyI1 et hyl phenyl or cunenyl, and
wherei n each wiodshessswo al kyl groups is derived from a »GCTRROBSES i n

whi ch can contain at |east 80 nol % of |inear nono- 20 al pha olefin and
the sum of the carbon atons in these two |inear al kyl groups is

- between 16 and 4 tﬂ)rn €18 MohoipHES fujr@ ! Qﬁré e CRpant :))él'tlﬁlﬁ‘f‘atlon deysa

These heavy di al gorlngﬂ phonat es can a neg In se
Afirst multi- st&gbl@naimversdelmlﬁalﬂdela dhai’nﬂhydrbmrbomnp déléolém hesi s 25

of the correspondi ng nono-al kyl a ar bon_wher t he near_.nmono

al Kyl o cal has t nDaAdR sebond FEACY reﬁatqu'eer@aﬂmoeﬁrh% MIgH? S
by the al kyl ati qfpzene ;ﬁ:fr rhppott BMQWQEﬁa-BléﬁﬁeHhééﬁé aflmhifium@bai g, e at
| east a nunber of carbo at ons Is sufficient to satlsfythe

ranges i ndi ca$ ecprﬁtqfemm@di;é et plus, pour compléter la réaction d’alkylation.

Et, a la fin du passage successif dans les deux réacteurs, on
recueille le catalyseur de Friedel et Craft par séparation de phase, et on
récupére l'excés de benzéne par distillation, comme dans les procédés
antérieurs.

10 On peut également obtenir le méme hydrocarbure alkyl-
phénylique en effectuant séparément l'isomérisation de [l'alpha-oléfine de
départ puis en ajoutant ensuite le benzéne pour effectuer la réaction
catalytique d'alkylation, avec un catalyseur de Friedel et Craft.

La réaction d’alkylation selon la réaction de Friedel et Craft pour

15 obtenir I'hydrocarbure alkyl-arylique lourd correspondant au second suifonate
du mélange selon la présente invention est soit un dialkyl-aryle obtenu par
récupération en queue de colonne des. produits de la réaction d'un
hydrocarbure aromatique avec une mono-alpha-oléfine linéaire dans lesquels la
somme des atomes de carbone des deux substituants monoalkyles est

20 comprise entre 16 et 40 et de préférence entre 18 et 40 atomes de carbone,
soit un mono- ou poly-alkyl-aryle récupéré en queue de colonne, lors de la
distillation des produits de la réaction d'alkylation d'un hydrocarbure aromatique
avec une oléfine ramifiée dans lesquels la somme des atomes de carbone
présents dans les différents substituants alkyles ramifiés ont une moyenne d'au

25 moins 15 atomes de carbone.

L'étape suivante de sulfonation de chacun des hydrocarbures
alkyl-aromatiques ou du mélange des différents hydrocérbures alkyl-
aromatiques correspondant au mélange selon linvention s'effectue seion des
techniques connues en soi, par exemple par réaction du produit de I'étape

30 d'alkyiation, avec de l'acide sulfurique concentré, avec un oléum , avec de
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A second process consists of a direct alkylation of an aromatic 30 carbide
by a m xture of linear alpha olefins fromCerr] to (Jerr] in an aromatic
carbide/olefin nole ratio close to 0.5, in order to obtain a dialkyl aryl

6 hydr ocar bon wherein the sum of the carbon atonms of the two

| i'near al kyl ﬁ@@?@&“ satisfies the af otenentioned defi Rickh9701551
The heavy di al Kyl phenyl sul phonates can al so be products

lanhydride sulfurique dilué dans de I'azote ou de l'air ou avec de I'anhydride
sulfurique dissoute dans de [lanhydride sulfureuse. Cette réaction de
sulfonation peut aussi s'effectuer par mise en contact des ingrédients (alkylat et
anhydride sulfurique) sous forme d'un film tombant selon des courants de

5 méme sens ou de sens opposés. Aprés la suifonation, I'acide ou les différents
acides sulfoniques obtenus peuvent étre purifiés par des techniques
classiques, tel qu'un lavage a l'eau ou par un traitement thermique sous
agitation avec barbotage d'azote (voir par exemple la technique deécrite dans le
brevet frangais N° 93 11709 de la demanderesse).

10 L'étape suivante de réaction de l'acide ou des acides sulfoniques
avec un excés de base alcalino-terreuse peut s'effectuer par addition d'un
oxyde ou d'un hydroxyde de métal alcalino-terreux, comme le magnésium, le
calcium ou le baryum et notamment le chaux.

Cette étape de neutralisation est mise en oeuvre au sein d’une

15 huile de dilution, avec un alcool de point d'ébullition supérieur a 80°C et de
préférence avec un acide carboxylique comprenant de 1 & 4 atomes de
carbone, en présence d'eau, comme décrit notamment dans la demande de
brevet francais 2.564.830 précitée.

Parmi les alcools & point d'ébullition supérieur a 80°C, on choisit

20 de préférence les mono-alcools aliphatiques linéaires ou ramifiés contenant de
4 a 10 atomes de carbone, comme l'isobutanol, le 2-éthyl-hexanol et les alcools
oxo en Cg & Cyq. '

Parmi les acides carboxyliques pouvant étre mis en oeuvre on
peut citer de préférence l'acide formique, 'acide acétique et leurs mélanges.

25 Parmi les huiles de dilution susceptibles de convenir dans I'étape
de neutralisation, on peut citer les huiles paraffiniques comme rI'huile 100
Neutral, ainsi que les huiles naphténigues ou mixtes.

Aprés élimination de 'eau et de f'alcool, on filtre pour éliminer les
matiéres solides et on recueilie le ou les alkyl-aryl-sulfonates de métal alcalino-

30 terreux obtenus.
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mar ket ed under the nanme of 'LAB Bottons': these are heavy by-products 5
obtained in the production of Cferr] |inear alkyl benzenes, routinely used
in . househol d detergents after sul phonation and caustic

neutralization. During its production, the Cl2 |inear al kyl benzene

i S separated woel/mbdsl | ati on, and the heavy fraction, petikesnissiB
Bottons', mainly consists of dial kyl benzenes substituted in the para
and neta positions and, in a smaller proportion, of 10 certain heavy

-al kyl b nes, resulg; L0, -0l i g0- ol i,zati,on of . the
"ot i near olerin o & BH aOPad i SRR lod AR eS Al apgines
sul phonat e used correspondantsuoieles acides aﬂfmiqiiesg:ohleﬁpdlﬂﬂjdnge{??ﬁﬂ;aﬂtmaaﬁgmo-

al kyl substituent or

L1 ot o Yon Sl A bk o4 e, sapeprtor

linear chain, i.@anélRisipresortiofdsdliaitbs go- pol yneri zation of et hyl ene,

but branched chains, i.e. derived fromthe oligo-polynerization of

propyl ene, and wherei n t hd-esuméiangese diaditybaryl-suiforates sefom \iwegtiorntsoneadd

15 and up b rént8 N8R ralcalinisés, c'est-a-dire que leur indice de basicité BN,
mesure selon ia norme ASTM-D-2896, peut aller de 3 & 60 et ils peuvent servir
notamment comme agents détergents dispersants pour huiles lubrifiantes.

Les mélanges d'alkyl-aryl-sulfonates selon [linvention sont

10 particuliérement intéressants, lorsque leur indice de basicité est faible et
correspond & une gamme de BN comprise entre 10 et 40.

It convient de noter que c'est la premiére fois qu’il est possible
d'utiliser des alkyl-phényl-sulfonates ayant un tel indice de basicité, a savoir
entre 3 et 60 et de préférence entre 10 et 40 et provenant exclusivement de

15 [l'alkylation du benzéne, comme additifs détergents-dispersants pour huile
lubrifiante présentant des propriétés satisfaisantes, et sans qu'il soit besoin
d'ajouter du chlorure de calcium ou d'ammonium pour diminuer la viscosité.

En particulier, les mélanges d'alkyl-aryl-sulfonates selon la
présente invention, dans lesquels la proportion de monoalkyl(linéaire)-phényl-

20 sulfonate (constituant a) défini précédemment) est comprise entre 50 et 75%
en poids, ne nécessitent aucune addition d'ions chlorures, sous forme
notamment de chlorure de calcium ou d'ammonium, pour satisfaire 'ensemble
des propriétés, ci-dessus énumérées, pour servir d'additifs détergents-
dispersants pour huiles lubrifiantes.

25 Tel n'est pas le cas des mémes mélanges contenant 75 4 85% en
poids dudit monoalkyl(linéaire)-phényl-sulfonate, pour lesquels il est préférable
d'ajouter des ions chlorures.

En effet, jusqu’ici, seuls des alkyl-aryl-sulfonates en provenance
de l'alkylation d'hydrocarbures aryliques autres que le benzéne ou des alkyl-

30 aryl-sulfonates en provenance de l'alkylation par des oléfines ramifiées étaient
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These branched heavy nono- or poly-al kyl aryl sul phonates can 20 be

obt ai ned by the al kylation of an aromatic hydrocarbon by a heavy

hydr ocarbon from propyl ene, on average Cerr] to Cferr], generally obtained
as a by- product in the production of the propylene tetramer.

Such an al kyhad bdpdpdscaction can be carri edlbut in two ways: pcT/FR97/01551

- either in a single alkylation reactor, where a | arge nol ar excess 25 of
aromatic carbide is used with respect to the olefin, routinely up to 10:1
and, after distillation of the aromatic, carbide an

ol efin and t he CONSIdOIPR FPRIRR NRREFSATPES (ROUT ﬂ%ﬂ“tﬂo'ret’ﬁsﬁ'ﬁ‘%?gag? :f’gé‘g"aqﬁéggest han

13 carbon at onBefant aptes B3Mme addififs detBtgents UisperdantSpdin il lufrfeawet 1S
obt ai ned, whi chr can E)ep d%rectl sul phonat e‘%%and i():onverted to the

sul phonate, 30 Les mélanges ¢'alkykaryl-sulfonstes selonsldnvention\pesvent étre t he
I l)r ts Lé g| ZL : gf‘tgjgﬁ*ﬁ%;qilxlhtgl,egiﬁiﬁn%% A8 HRE o HiGh S Biant dE 5541 1510k Rn"fuide ot
5 selon la nature de P'huile lubrifiante. -

Par exemple, pour une huile de moteur & essence, on peut en
ajouter jusqu'a 1,7% en poids, pour une huile pour moteur Diesel ou moteur
marin, jusqu'a 3,5% en poids et enfin pour une huile de protection pour voiture
neuve, jusqu'a 11,5% en poids. '

10 Les huiles lubrifiantes auxquelles on peut ajouter les mélanges
selon la présente invention peuvent étre des huiles lubrifiantes a base
naphténique, paraffinique ou mixte ; elles peuvent consister en des huiles
minérales ou provenir de produits de distiliation de la houille ou étre constituées
par des huiles synthétiques, comme des polyméres d'alkylénes ou d'esters

15 d'acides minéraux ou d’acides carboxyliques.

La présente invention va maintenant étre décrite a l'aide des
exemples suivants qui nont pour but que d'illustrer des mises en oeuvres
particuliéres des différents aspects de linvention.

Dans ces exempies figure un certain nombre de résultats

20 d'essais, obtenus par les méthodes de mesures suivantes :

Vi ité 3 100°C S
| La viscosité est mesurée, a la température de 100°C, aprés
dilution de l'échantillon de produit & mesurer dans de l'huile 100N, jusqu'a

25 l'obtention d'une solution présentant un taux de calcium total de 2,35% en
poids. Lorsque le produit & mesurer présente.un taux de calcium total inférieur
a 2,35% en poids, la viscosité est alors mesurée en ['état suivant la méthode
ASTM D-445.

30 C ibilite
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7 in the second, a | arger excess of at least 2, and preferably 5,

with the ai m of I ncreasing the nol ecul ar wei ght of the al kylates, and
which results in a conpl ex m xture of heavy nono-al kyl aromatics and
pol y-al kyl aromatics, due to the fragnentation and _

ol'i go- pol yner iwawsmoaof the branched olefin dded in the 5 perkgdbmdiknn
reacti on. The branched nono or poly al kyl benzenes can
al so be heavy by- products obtained in the production of dodecyl

Fvia i.on

benzene, marketed under th%ﬁ%pétﬁgﬁe aO];JOLIIBI‘AEUt \g%'vgmelr Sf'aggec%bgtr a stabilite au

correspondi ng to ' Branched
stockage des additifs et des huiles correspondantes les contenant.

Cette méthode est applicable aux additifs pour lubrifiants.
On prépare un additif a base de monosuccinimide, de
5 dithiophosphate de zinc et comprenant environ 75% en poids du mélange de
sulfonates a tester, additif que 'on met dans une huile de base 350 Neutral.
L'aspect de la solution est examinée au bout de 30 jours a la température
ambiante.
L'aspect des produits est évalué avant et aprés stockage et les
10 résultats sont qualifiés de "BON" ou de "MAUVAIS" selon qu'il y ait maintien ou
non d'uné phase unique sans dépét par sédimentation.

DISPERSION (TEST DE L A TACHE)

15 Cette méthode a pour but d'évaluer les propriétés dispersives
d'une huile ou d'un additif et de prévoir son niveau de performance (dépéts,
boue) comparativement & une huile de référence.

Elle est généralement applicable aux huiles moteurs terrestres et
marins. .

20 Selon cette méthode, le pouvoir dispersif de I'huile est obtenu en

effectuant une chromatographie sur papier d'un mélange d'huile a tester et de

boue artificielle dans les conditions suivantes :

Tache N°1 : température ambiante sans eau
25 Tache N°2: 10 mn & 200°C sans eau

Tache N°3 : 10 mn & 250°C avec eau

Tache N°4 : température ambiante avec eau

Tache N°5: 1 mn a 200°C avec eau

Tache N°6 : 10 mn & 200°C avec eau.
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Benzene'. During the production of this product, a |arge nolar excess of 10
benzene is al kyl ated by propylene tetranmer and the heavy by-product is the
one that remains at the bottom of the colum during the distillation of

dodecyl benzene at the top. This heavy by-product is essentially
conposed of }‘% mono- al kyl benzeh® wherei n the nupbgfreafissal bon
atons in the branched al kyl chain is greater than or equal to 13, and
of para and neta dial kyl benzenes. 15 By way of inforrration t he nol ecul ar
wei ght of dodecyl benzene is, 242 s th t of the

by- product, obtained dur FRg {8 @eﬁréﬁﬂEt?WW%én e 48 he“’ﬁ%t \ﬂéerfeB% and

390, manuelemef 88 eideeas BhoBietbtcen esctions doser! bec

her ei nabove are ect e convent i onal Wth Friedel and Craft
catal ysts, such as HF an8unlcOhfjee rthcheOon ﬂmsw&de'pdhametre (d) de diffusion du

e R ot SsgPh S P B30 %o K B g repr oS
of a superfigi adstehicoie. during storage at anbient tenperature, if their
Le pouvoir dispersif de 'huile est obtenu en comparant la somme
des 6 taches a la valeur trouvée sur 'une des huiles de référence qui devra étre
testée dans la méme série de mesure.
L'addition des rapports d/D x 100 dans les six conditions
10 énumérées ci-dessus correspond & un pouvoir dispersif maximal de 600,
correspondant & une dispersion idéale de 100% dans toutes les conditions.
Dans les résultats de cet essai, plus le chiffre est élevé, meilleur est le pouvoir
dispersif de I'huile. '

15 EXEMPLES 1410

On effectue la synthése de lalkylat dans une installation pilote
20 d'alkylation a l'acide fluorhydrique, qui est constituée de deux réacteurs en
série de 1,126 litres chacun et d'un décanteur de 15 litres ol la phase
organique est séparée de la phase contenant l'acide fluorhydrique, lI'ensemble
de cet équipement étant maintenu sous une pression de 4 x 10°® Pa environ.
La phase organique est ensuite soutirée par l'intermédiaire d'une
25 vanne et détendue a la pression atmosphérique, puis le benzéne est éliminé
par ététage, c'est a dire chauffage a 160°C a la pression atmosphérique.
La phase minérale, aprés soutirage, est neutralisée par de la
potasse.
Les variables de la réaction d'alkylation sont les suivantes :
30 (i) mise en oeuvre dans un ou deux réacteurs :
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nol ar content of nono-al kyl phenyl sul phonate wherein the phenyl sul phonate
25 substituent substituted in position 1 or 2 on the linear alkyl radical
is | ower than 10% and preferably equal to or |ess than 8%
The limt of 10%is the threshold above which the formation of a skin
appears withi nwo%a6ds9d of | ess than 48 hourd®after storage, pAWROGOLskE
m xture difficult to use as an additive for lubricants. 30
By contrast, the maximumlimt of 8% corresponds to mxtures for _
\gp' ch the formation of a SUR arrfsI f gals %‘ﬁ iﬂsa%%yd'gr? Seu reac&eur ?e ?ép%ro %oﬁa‘irrée
benzéne/oléfine est de 10, ce qui est trés élevé, et le deuxiéme réacteur est
court-circuité ;
- dans le cas de l'utilisation de deux réacteurs, le rapport molaire
5 benzéne/oléfine est relativement faible dans le premier réacteur, de l'ordre de 1
a 1,5 et il est plus important dans le deuxiéme réacteur, de l'ordre de 2 & 10 ;
en outre, le rapport de I'acide fluorhydrique a P'oléfine en volume est de 1 dans
le premier réacteur et de 2 dans fe deuxieme.
b. Distillation de I'alkviat
10 Dans le cas de alkylation du benzéne par une oléfine linéaire en
Cz & Cy, il ne se forme pas de fraction iégére, c'est a dire d'alkyl-benzéne
dans lequel le radical alkyle est inférieure a C,5; il suffit donc d'un ététage du
benzéne n'ayant pas réagi pour obtenir I'alkylat correspondant.
Dans tous les autres cas, il se produit, lors de la réaction
15 catalytique d'alkylation une fraction légére, qui doit étre éliminée, au méme titre
que le benzéne en excés, sur une colonne a distiller sous vide ; par fraction
légére, on entend tout alkyl-benzéne ayant une chaine alkyle inférieure a C,5 ;
pour parvenir a éliminer une ftelle fraction légére, les conditions finales de

distiliation sont les suivantes

20 - température en téte de colonne ;- 262°C
- température de fond de colonne : 302°C
- pression . : * 187.10% Pa {187 millibars)
¢. Sulfonation de l'alkylat
25 La sulfonation est effectuée directement sur le mélange des 2

alkylats de la présente invention, dans lequel la proportion molaire du radical

o phényle substitué sur les atomes de carbone en position 1 ou 2 du radical alkyl
est déterminée par rapport a I'ensemble du mélange d'alkylats soumis a la
réaction de sulfonation.
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several days, indeed one or several weeks, maki ng them suitable as

det ergents-di spersants for lubricating oils. W t hout

wi shing to be bound by any specific scientific explanation, t he
Appl i cant assunes that the presence of a phenyl sul phonate substituent in

5 position dqpf @ linear alkyl group2@bsorbs the wat g Th,g,
particul ar, 6’8 tﬁl S wat er absorption brings about the undesi ralbl e

formation of a superficial skin during storage of the m xture
containing it in the open air. urther aimof the

invention i s processes foPelectéRction seffastye a "a'dem%mhb’@"‘!ﬁ sulfiaug y$0;,
sul phonat es. 10 faprique  par passag[eﬁdilhrﬁEIaﬂBQ%&@&%@FOétd& Qﬂhﬁtﬁldghﬁxlf BSRN

conprises the mxin e correspondi roca ons, %t he
sul phonati on of damsnfioMt catelytiweicontenanttdeel axpdedémnaﬂnuhhvzmgsul ting

sul phonic acids with excess of alkal earth base.. . , A
second process according ﬁ %Q"Fﬁ}eﬁg H‘gc?ﬁ'i‘p‘l"ﬁ'ggg'tt% téte d'un réacteur de

5 sulfonation de 2 métres de long et 1 cm de diamétre dans un fiux d'alkylat & co-
courant.
L'acide sulfonique résultant est récupéré au pied du réacteur. Les
conditions de sulfonation sont les suivantes :
- débit de SO, fixé a 76 g/h,
10 - débit de l'alkylat compris entre 350 et 450 g/h, selon le rapport
molaire SO,/alkylat désiré qui varie de 0,8 & 1,2,
- température de sulfonation comprise entre 50 et 60°C,-

- et avec de l'azote comme gaz vecteur pour diluer le SO; & 4%
en volume.

15 Aprés la réaction de sulfonation, I'acide sulfurique résiduel est
éliminé par traitement thermique aprés dilution par 10% d'huile 100 N,
barbotage d'azote a raison de 10l/h/kg de produit et agitation a 85°C, jusqu'a
obtention d'une teneur résiduelle en H,SO, plus faible (0,5% en poids
maximum). ' _

20 Les analyses figurant dans le tableau ci-aprés relatif aux
exemples de réalisation de la présente invention correspondent au produit

obtenu apres traitement thermique.

) Sur-alcalinisati
25

Dans cette étape, on fait réagir des proportions molaires relatives

de Ca(OH), et d'acide sulfonique obtenu dans l'étape précédente, de fagon a

obtenir une proportion de 37% de chaux non neutralisée par l'acide sulfonique

dans le produii final. C'est cetfte proportion de 37% de chaux non neutralisée
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separate preparation of each of the two al kylaryl sul phonic- acids, their

m xing 15 and their reaction with an excess of al kaline earth base.

A third process according to the invention consists of separately
preparing each of the alkylaryl sul phonates used in the conposition of the
m'xtures and twedsnesdaxi ng in the requisite froportions. PCT/FRO7/01551

The first process is preferred because the sul phonates obtained 20 exhibit
better solubility in lubricating oils than the sul phonates obtained by the

ot her two proces . f al henyl
sul phonat e whi Chﬁlﬁgvaugeega siire doblenic dans legg'rf&éﬂ@gﬁ%p@&'g? et@@?é?ﬁl’%s
according to thenomweAS‘lM\D-masﬁene | s first al kyI ated by a linear

ol efin according to the Feéedel and Craft reaction. Thi s
al kyl ation reaction can bd QY iRAUVeRIt %”l‘t?i@\‘tediuf‘ﬁc‘ﬂ‘l'ﬂﬂmﬁ tde £a(OH),; qui meear

s "o of eSS B QAN QoSN AELROBRAE A ol
and 10% of al phasdfasmique mise en reactlon a savoir 0,5 mole de Ca(OH), par mole de cet
acide sulfonique, mais on ajoute un excés de Ca(OH), par rapport & cette
quantité stoechiométrique, c'est & dire une proportion de 0,73 mole de Ca(OH),

par mole d'acide sulfonique, pour obtenir un BN d'environ 20.
Les conditions de la réaction de suralcalinisation utilisées soﬁt
10 celles décrites dans la demande de brevet'frangais 2.564.830 précitée de la
Société OROGIL, ancien nom de la demanderesse, et publiée le 29 Novembre

1985. "

Les performances obtenues avec les mélanges d'alkyl-aryl-
sulfonates selon l'invention sont résumées dans le tableau figurant a la fin du

15 présent mémoire descriptif.

EXEMPLE 1
Dans cet exemple, on mélange 80% en poids d'un alkylat linéaire
obtenu par alkylation du benzéne par une alpha-oléfine normale en C,q & Cos.
20 qui sera appelé, par la suite, produit linéaire de référence, avec 20% en poids
d'un alkylat ramifié lourd, encore appelé "BAB Bottom", obtenu par alkylation du
benzéne par du tétramére de propyléne et élimination des fractions légéres
aromatiques (& chaine alkyle inférieure 4 C,,).
La sulfonation est effectuée sur le mélange d'alkylats ci-dessus.
25
EXEMPLE 2
On mélange 80% en poids d'alkylat linéaire de référence avec
20% d'un alkylat lourd de type dialkyle linéaire-phényl obtenu de la fagon

suivante :
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It can also be carried out, if one starts with a |linear al pha-olefin 30

which is not first isonerized, i.e. containing a conventional nolar
proportion of about 80% of al pha olefin, by splitting the al kyl ati on
reaction into two stages,

9" na | rst stage wherein the22olar ratio bet m%?ﬁ,%ﬁnzene
and the #é%g?iﬁnno-olefin Is a maximumof 1.5 and pre g?a yl , and a
second st age, wherein said ratio is at least 2 and preferably 5.

Dans un premier réacteur d'alkylation, on fait réagir du benzéne et
une composition d‘alpha-oléfines linéaires en Cgz, dans un rapport molaire du
benzéne a loléfine de 1 et un rapport en volume HF/oléfine de 1, a une
température de 45°C et un pression de 4.10° Pa. On obtient & la sortie de ce

5 premier réacteur principailement un hydrocarbure phénylique substitué par un
seul radical alkyle en Cg, qui va servir d'hydrocarbure arylique a alkyler dans le
réacteur suivant.

On transfére ledit hydrocarbure phénylique monoalkyl substitué en
C; dans un second réacteur d'alkylation ol on infroduit la méme quantité de HF

10 que dans le premier réacteur et de |'aipha-oléfine linéaire en C,; dans la
proportion molaire de 3 moles dudit hydrocarbure phénylique substitué pour 1
mole d'alpha-oléfine linéaire en C,g. _

Apres ététage du benzéne n'ayant pas réagi, on distille tous les
produits alkylphényl dans lesquels la somme des atomes présents dans la ou

15 les chaines alkyle s'éléve jusqu'a 18 atomes de carbone compris. On recueilie
en pied de colonne un produit gui est principalement un dialkyl phényl linéaire
dans lequel I'un des substituants alkyle est en C; et l'autre en C,g.

~ La sulfonation est effectuée sur le mélange d'alkylats ci-dessus
défini.’

20
EXEMPLE 3

_ On mélange 80% en poids d'alkylat linéaire de référence et 20%
en poids d'un alkylat lourd ramifié obtenu de la fagon suivante :

Dans un premier réacteur, on procéde a l'alkylation catalytique du

25 benzéne par du tétramére de propyltne avec un rapport molaire
benzéne/tétramére .de propyléne de 1,2 et un rapport HF/tétramére de
propyléne de 1 en volume.

Le produit ainsi obtenu est transféré dans un deuxiéme réacteur
ol on ajoute de l'acide fluorhydrique et du benzéne dans les proportions

30 suivantes:
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In either of the al kylation processes according to the Friedel and 5
Craft reaction, an al kyl phenyl hydrocarbon is obtained, exhibiting the
desired nol ar proportion of phenylated isomers in position 1 or 2 of
t he Iinear alkyl chai n. The catal yst used for the

Fri edel and Cwadésnbeaction is preferably 23sel ected from pygabhieli C
acid, alumniumchloride, boron fluoride, a sulphonic 10 ion exchange .
resin, and an acid-activated clay. The conditions of this

del d Craf | yst
sey, - on reaction depent SeltubtBiatorm oy pppleRticr ¢ aci . 28R olé”

tenperature is preferabl y HF iéh@ndRrRedy B fbp?mem[err] C and thq gy @igmee
between atnospheric pressure and 15 10 X igerr | f
the catalyst is al um ni um BHIBopR &inne par slistilatins ieibenzénsset les alk&btﬁildansns

are the ones des e
Finally, if a soﬁéééﬂ@% %go r}dl%#hhg%? wécatﬁé)%ﬁﬁgé %g'tsih@ﬁ%gff %\f%é&gé Ciz.
, La suifonation est eﬁectuee sur le mélange d'alkylats comprenant,
comme indiqué ci-dessus, 80% d'alkylat linéaire de référence et 20% dudit
alkylat lourd ramifié ainsi préparé.

EXEMPLE 4

‘10 La sulfonation est effectuée sur le mélange d'alkylats suivant :
" -80%en poids d'alkylat linéaire de référence
- et 20% en poids d'alkylat ramifi¢ provenant de la réaction
d'alkylation catalytique du benzéne avec une composition oléfinique en
moyenne en C,5 & C,5, obtenus lors de la fabrication de tétramére du propyléne
15 avec un seul réacteur, aprés ététage du benzéne et élimination par distillation
des fractions légéres correspondant & une chaine alkyle inférieure & C,,.

EXEMPLE 5

La sulfonation est effectuée sur le mélange d'alkylats suivant :
20 - 80% en 'poids d'alkylat linéaire de référence

- et 20% en poids d'alkylat ramifié¢ provenant de la réaction
d'alkylation catalytique du benzéne avec une composition oléfinique en
moyenne en Cy; & C,q, obtenus lors de la fabrication de tétrameére du propyléne
avec deux réacteurs d'alkylation en série, dont les conditions d'alkylation

25 figurent dans le tableau ci-aprés.

Par rapport a l'exemple 4, il existe deux différences destinées &
favoriser l'augmentation de la masse moléculaire : la premiére est une chaine
aliphatique plus longue en C,; & C;g que celle en C5 & C,4 de I'exemple 4 et la
deuxieme est un excés molaire du benzéne par rapport a l'oléfine ramifiée plus

30 faible que dans I'exemple 4, a savoir proche de la stoechiométrie 1,5, dans un
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sul phoni c ion exchange resin or an acid-activated clay, the tenperature of
the 20 alkylation reaction is between 40 and 250 C, and the pressure is
bet ween at nospheric pressure and 15 x 10[err] Pa.

Al t hough the Applicant does not wish to be bound by any specific

expl anation, jt ul.d appear that the mai nt2gnance, at the o e

al kyl ati on wo %ﬁfion, of a nolar ratio of benzene to Ii%%gkngﬁ%kgalpha
olefin of a maximum 25 of 1.5 and preferably 1, in the presence of a
Friedel and Craft catal yst, causes _ the mgration of the doubl e bond of
the |inear ol ef Premiepréageurtpaunifaverisar gaas la mesuredy pessikle, 3 dimessation dey|

position of the, L Qs r r il i ' .
It is presuned tI ﬁ%ﬁ;’% %glt%hﬁpﬁ?@rfﬁswggét%mvs\n ntiglkgre |Seé e?)‘égiﬁgn éﬁétac?%ft
catal yst to for paensoittpar alidiation dndinérewsurilerbenzbne.hCetie iréactioni d'alitylatioen
nore easily if the rel ati,veéproeportion ,%f, al pha ol Sfi nis hinnger.
dans le premier réacteur est suivi d'une reaction dans un second reéacteur avec
5 un trés large excés molaire en benzéne par rapport a Poléfine, 10, pour

compléter l'alkylation du carbure aromatique en question.

EXEMPLE 6
Cet exemple est identique a I'exemple précédent a l'exception du
10 fait que les 20% en poids d'alkylat ramifié avec une oléfine en moyenne en C,,
a C,, ont été obtenus avec un seul 'réacteur d'alkylation catalytique et un taux
molaire du benzene a cet oléfine de 10.

EXEMPLE 7

15 Cet exemple selon l'invention est identique & l'exemple 5, dont il
se distingue toutefois d'une part par les proportions du mélange d'alkylat qui
sont 50%- 50% et non plus de 80%-20% et d'autre part par l'absence de toute
addition d'ions chlorures dans le mélange de sulfonates correspondant.

20 EXEMPLE 8
Déns cet exemple selon l'invention, on utilise un mélange de 50%
d'alkylat linéaire de référence et 50% d'un alkylat obtenu par alkylation du
benzéne avec une oléfine linéaire en C,, dans un seul réacteur avec ététage
du benzéne et élimination des hydrocarbures alkylphényl substitués par un seul
25 radical alkyle en C12 et le mélange de sulfonates correspondant est analysé

sans addition d'ions chlorures.

EXEMPLE ©
Cet exemple ne différe de {'exemple 7 que par f'addition d'ions

30 chiorures sous forme de chlorure de calcium.
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10 The al kyl ati on of this carboniumion takes place

by an aromatic el ectrophilic substi tution reaction, wherein a
hydrogen atom of the benzene is substituted by a carbon atomfromthe
| i near ol efinic chain. Thi s isonerization reaction is
unexpect ed beowosgneoier etofore, 5 the al kyd%ation reaction, pehigrbudiss:

hi ghly exothermc, was always effected with a | ar ge nol ar excess of
benzene with respect to the initial linear olefin.

e e avet By Secons: ot/ e e AR 8 e spronads ™
correspondant se traduisent par une compatibilité de ce mélange dans une
huile lubrifiante a ia limite de I'acceptable, car il y a apparition d'un léger trouble
lors du mélange avec I'huile lubrifiante.

5 Cet exemple 9 montre Iintérét d'éviter toute addition d'ions
chlorures dans les mélanges de sulfonates selon l'invention comportant entre
50 et 75% du monalky! phényl sulfonate linéaire a) et entre 25 et 50% d'un alkyl
aryl sulfonate lourd b), tel que défini précédemment.

10 EXEMPLE COMPARATIF 10
Dans cet exemple, on a sulfoné un seul alkylat, a8 savoir l'atkytat
lourd de type dialkyl-linéaire-phényle de l'exemple 2.
On constate que le rendement de l'alkylation est moins bon et que
le taux de sulfonation a chuté pratiquement de moitié, la teneur en HSO; de
15 [lacide sulfonique obtenu passant de 14,4% dans l'exemple 2 & 8,5% dans
l'exemple 10.
EXEMPLE COMPARATIF 11
Dans cet exemple, la suifonation est effectuée uniquement sur
l'alkylat ramifié lourd correspondant a celui utilisé dans I'exemple 5 selon

20 linvention.

EXEMPLE COMPARATIE 12

Dans cet exemple hors invention, la sulfonation s'effectue
uniquement sur Palkylat ramifié lourd décrit dans I'exemple 6 selon Iinvention.
25
EXEMPLE COMPARATIF 13
Dans cet exemple, on a sulfoné exclusivement I'alkylat linéaire de
référence, utilisé & raison de 80% en poids dans les exemples de réalisation 1
a 6 de ia présente invention.
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benzene is 2 and preferably 5 tinmes greater than that of the initial |inear
olefin, 10 for the purpose of decreasing the proportion of unreacted

ol efin and accordingly increasing the conversion rate of the initial
linear olefin to the al kylate up to a rate close to 100%

W't hin the S PP Ssrfohast NE Present descriptio®é the termradi cgbrhonon

| i near al kyl substituent or linear olefin neans a radical or an of%?ln or

m xture 15 of radicals or straight-chain ol efins, which can be obtai ned by
ol i go- pol yneri zati on of etd§Jene and whi ch contain between 14 and

40, preferabl y bet & fRRRPIS flEs dors Afy IarBrapagation; deicgt pikyisb: o atilise
and 24 carbon %lg/ement@é'lﬂ(l’ég%ﬁﬁéﬂﬁlagaﬁ 65? Q@rtlon of nono- al pha

olefinis at | east g c 'exanpl es of I|inear
ol efins cor respond| ng t o -tumi prechi¢r néaciean ollle mm)anmulmrecumyelﬂéaeré I'cléfine

Gerr] to " ingeleidn b Eefraahing A €2 Hieinghls Hactof delfidforratise

The Clerr] tg qnﬁar HE falvorisr IEQﬁi@réHdhhée% ol NG dEaBIdHRe AL AREMIRYS

direct oligo-polynerization of ethylene, have an infrared absorption
spectrum vers lintérieur de la chaine avant l'alkylation, et d'obtenir ainsi une teneur

minimale en isomeére 1- ou 2-phényle conforme a la présente invention et ot le
rapport volumétrique de l'acide fluorhydrique a l'oléfine est de 1 ; et
- un deuxiéme réacteur o0 on ajoute un large excés de benzéne
10 par rapport a l'oléfine et ol on ajoute de l'acide fluorhydrique pour obtenir des
rapports benzéne/oléfine de 5,8 en moles et HF/oléfine de 2 en volume.

EXEMPLE COMPARATIF 14
Dans cet exemple, la sulfonation est effectuée uniquement sur'
15 {'alkylat ramifié lourd en C;5 & C,; utilisé dans I'exemple 4, afin de déterminer
linfluence de la masse moléculaire.

On notera que, comme dans I'exemple comparatif 13, le sulfonate
comrespondant présente une peau superficielle qui le rend inapte a son
utilisation en tant qu'additif pour huile lubrifiante.

20
EXEMPLE COMPARATIF 15

C'est le méme que l'exemple comparatif 13 sauf que I'on utilise
un seul réacteur d'alkylation avec un rapport benzéne/oléfine de 10, ce qui se
traduit par un alkylat dans lequel le rapport molaire des substituants phényle

25 dans les positions 1 et 2 au total des substituants phényles quelle que soit sa
position est de 0,20 au lieu de 0,093.

Les conséguences sur le sulfonate correspondant sont une

incorporation plus faible de la chaux (BN de 14,5 au lieu de 19,4), une viscosité

plus forte, une vitesse de filtration plus faible et surtout une apparition plus
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whi ch exhibits an absorption peak at 908 cnierr], characteristic of the
presence of 25 an ethyl ene double bond at the end of the chain, on the

car bon_ at ons occupying positions 1 and 2 of the olefin: also

di stingui shed therein are two ot her absorption peaks at wavel engt hs of
991 and 1641 owd es/topas By tbntrast, the | SPOPERERASST] err ]
to (Jerr] linear nono-olefins, i.e. wherein the nolar proportion of

al pha-olefin is between 0 and 13% preferably 30 between 5 and 11 % and

more particularl XEQEE%%JJ N %rrﬁé%‘?t {E?g%l %tﬁgeir e%t?\%is GedplsAbiks 0% qui

spectrum whi ch ex I'ts 'no signiticant pea
rend le produit inutilisable comme additif pour lubrifiant.

EXEMPLE COMPARATIF 16
5 On a essayé d'utiliser un mélange 80/20 d'alkylats comprenant
80%, non pas d-e l'alkylat de référence utilisé dans les exemple 1 a4 9 selon
linvention, mais un alkylét obtenu avec un seul réacteur d'alkylation, ol le
rapport benzéne/oléfine linéaire en C,;-C,, est de 10, ce qui se traduit d'abord
par un alkylat ayant une teneur en substituant en positions 1 et 2 de 0,20
10 molaire. Une telle teneur, abaissée a 0,16 dans le mélange 80/20 avec 20%
d'un alkylat lourd n'a pas permis d'obtenir des tests satisfaisants comme le
montrent notamment la formation de gel et de peau superficielle au bout d'un
jour et une mauvaise compatibilité avec I'huile lubrifiante ; alors que I'exemple 5
fait & partir de la méme proportion en mélange 80/20 mais ot I'alkylat linéaire
15 avait une teﬁeur en positions 1 et 2 de 0,093 molaire s'était révélé donné de
bons résultats.
Des essais de dispersion, menés selon le test de la tache, tel que
défini précédemment, ont donné lieu aux résultats suivants, qui font aussi
l'objet de la figure 3.

20
Dispersion " Moussage
Composition des alkylats Test & la tache sur | ASTM D - 892
Exempl | Benzéne/C Benzéﬁeldérivé tétrameére les sulfonates Séquence |
e 20-24 de propyléne Cqy.48 correspondants
13 100% C- 372 0/0
80% 20% 360 0/0
) 50% 50% 66 0/0
1" - 100% 337 270/60
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of 908, 991 and 1641 cm, but which, on the contrary, display the

appear ance of an absorption peak at 966 cnferr], characteristic of a
trans internal ethylene doubl e bond. These

i soneri zed nono ol efins can be obtained by the heating, under

at nospheri c and at a tenperature ®® about 120[err] nissper i od
of 144 hours, o?sﬁa cut of Cferr] to (Jerr] |linear nono-al pha &f.‘&?l ns,
obtained directly by pol ynerization of ethylene, on a catal yst based
on iron pentacarbonyl, fﬁr, ite d exanpl e, as de‘%d;l bed in the ratent

Us- A- 5, 320, 762. resulte EW%HB’HF@?‘!L ispersion fst eilleurr aves Ut h s
difference, by rﬁéiangélgcﬂiﬁsq@mesnfsnﬂéﬁiép@éaéﬁ q'.menfﬁoﬁuauabe&[.ﬁ{ "thélafige
Cerr] linear nono-al efi ns, obtai ned directly by pol mengtlon

of ethylene, i rPﬂYBgUﬁélelCh@ﬁ'élﬂ deeﬁuﬁonatgmmdlwelsedans les mémesproportions.
the I sonar zation of ¢ hi 0o deseis, 48 molHRE! oft aeREnt sid refliap fpr e
catal yst, tos méthode normalisée ASTM D-892 séquence | dans laquelle plus le chiffre est
bas, meilleur est le produit.
Les résultats de ces essais, qui sont indiqués ci-dessus & propos
des exemples 5 et 9 selon linvention et les exemples comparatifs 11 et 13,
confirment qu'a des teneurs trop élevées en alkyl-benzéne ramifié (exemplé
10 11), le moussage trop €levé rend le sulfonate inacceptable comme additif pour
lubrifiant et par contre qu'aux teneurs selon l'invention (exemples 5 et 9) les
sulfonates ne moussent pas.
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reduce its nolar content of al pha-olefin to less than 10% in Figure 2 15
(reference: none, solvent: none, concentration: 100% thickness: 0.05,

nunber of scans: 16). The aromati c hydrocarbon
with which these linear olefins are reacted i s exclusively benzene,
t o' the excl usiwg oghopaf)y Ot her benzene hydr ocar bon, par teegarendiysit o

the exclusion of any al kyl derivative of Jdgenzene-20 wherein the aromatic
ring is substituted by one or two Clerr] to (Jerr] al kyl radicals.

The al kyl ati on reaction according to the Friedel and Craft reaction

to obtain the al kyl phenyl hydrocarbon corresponding to the first sul phonate

of t he xtlurel acqordf gt b ent jinvent) dnjcpr] bel df fertfed [ n
two stages, a$ s| {Hedeyi b conf ilnyouy fepdgtifoh fin fwo
: { ves 9
successi ve refcl d&s 5| 45 5 Syhe Lat al gt ,
In the first felgtor| ftHe 8 of | bgnzenie (Wi t g#%me -t—°_§§
. 1 ™ ( — ‘_N
the Iinear ol pf NellS| a Ta 3 Eraf r abl i 2,Fa1d non e
particularly g_ﬁ tjo Is $ B4t | on r ealct{i pn ﬁmjtc pr pnotl e
the isonerizajindd® | tihe 3
[ - —
@ (=1
S ;‘.'.; (™ (] 1?,_:’-’» oo
BB F PIES ¥
2 Q
0 = < [&] g
o - = S| FE| ERBRRIERIZR
2ls g 2l o ° < ~
3 2
5 g B R SEE B I8
20 o 8] [°
2| |= %g
3 el &l o £ =R
2 Q = <t Q 2
| C MY S | B EEREREEBER
gg oo N nos'g 8 ~ -
gg’g *I - m:‘gg = =3
- @ |© || s 3
2 g g8 ol [E
3 R IS ] [ B2 S slg <
} @ ° - OE+ - % -« [&] QZ
wl B || i.us gl B ol mgRisRleiele
C<£E| 8|y 02 &l |3 SR 5‘“—’-2&‘:"58
@ | g e 125 T
L REL L k] | EE B e
& |© | S
— —
1]
2o § 8 =
8o e || nlE € Q=2
@ [© L,—E—é g X <lo] Blolelolv|elg|s iz
~ | 2 2 2 lo ENE?EQO'{?,E%
© [ ]
5 & ] i
Bl BE R R
g[S m 32| I° =}
| 12 i :
=
8Bk | BT AN
1 = /) << (&) Ez
| B MY ELE | B3| BB lelRrIsRIER
@ 0
'2§ 1!4. o ﬂqgﬁ 2 I\Oé
c & L - wlae c g- "wzl
|| 3 o u w3 s
i
3 £ e
S ]
ez =iz = £ O| o2
%F EE =18 . gﬁ- o > S %%
gls Bl lzlg RIREL @ S EL % Bi_lal=
s[% El s B3] clds|l | Ele SBR[
siZl | (=l BB RIHiflzgR|5 2G| | B8 si2lslz
25 sl B SEGlPREEF R a8 CIEIRIR
2z els | 2lviBln T |w S [® |2 ju cwlEBRb sl 180|818
Sl.ElER! lelgixiSl2 36 SEizc|ldslolslglBl2BiBlclelE|ele
—[El3EIEIC(s53|83151C & |w olsuni 1R wISSw |88 88 I°Elelc|E
ﬁlﬁ%ﬁ@&al‘ﬂ.‘gﬂgte‘e glalZivl EIRiclSIB 5 |EIS SRS I®IcIR

'FEUILLE DE REMPLACEMENT (REGLE 26)



| east

BLrRergiag! | ON-

In

its double bond to the

18vYL4300V NOg NO8 auquedwog
Sjow | sjow z siow | sude aiq) ey e nead 9p uoeuuO
008 00€ 008 (cu/H/5%) uopesy ap vmmog
v'0 g'0 L'0 {104) JuQ SPBWIPSS %
[/ 0s i
6i P43 81
64't L't 19't
L'z W'z 'z (spiod) Emm_
E N4 SNVS SNVS 40eD SUBS NO JBAY
ALYNQAINS NQ ISAT
z0 zo Z'0 (spod) *OS*H %
6'¢l 6'ElL 9'tt {spiod) *OSH %
3Q10v.1 30 ASATYNYE
sjejlyie z s9) snod suogisod T
9v0'0 9v0'0 ov0'0 i 0143

1YIANIV.T 30 SSATYNY

to conplete the al kyl

nono- al pha-olefin is increased to at

nore,

the nol ar proportion of benzene with

he successi ve passage tBpough the two

{f@habl y 5:1 or

t

nono- al pha-ol efin by mgration of

P

t he hydrocarbon chain of the ol efin.

VONOJSINYNO0D SALVNOINS 13 S3AIDV $30 ‘SLVIANIY.] IONVIIN NG SINDLLSRALOVMYI)
as 08 0s 05 08 1oy, ap spiod ¢
6t L i By (199) D.0 © SUSOOS|A

suopsod
£60'0 £60'0 TOUZ ] WO
LYIANIV.] 30 ISATWNY]
s1aB3) + 2q | s1963] + 29 $1959) + 20 ougzuaq | suebe +2q{ augzuag
uoeunuy3 | uoneunusa UoRBUIIT sbeipg | vopeuwz | ebmera
oL g2's 8's oL i 2
_ 2 HN31oVaY
§'L Z'L oL zl s't {1ow) susjo/enbrewoy
1 ¥N3LOVIN
3H dH 3H JH _dH maskjee:
NOLLYIAXTY. SNOLLIGNOD)
81-210 81-L1D augikdord ap asQuiang) @%IPM_
¥2-022 [45; yZ-02) aneuy suydID
auQzueg | euazuag augzuag sugzueg | augzusg sugzueg enbyewos
NOLLVIAN]
8 8 | L IV$S3.0 N

wo

respect to the linear
On conpletion o

i near

t he second reactor,
and

initial

m ddl e of 30
12

2:1,

(1 suns) nvaavi

FEUILLE DE REMPLACEMENT (REGLE 26)



reactors, the Friedel and Craft catalyst is collected by phase separation,
and 5 the excess benzene is recovered by distillation, as in the
processes of the prior art. ' The sane al kyl phenyl

hydr ocar bon can al so be obtai ned by separately effecting the

| someri zati onyfeghtiaai Niti al al pha-ol efin and then by i@ Tbiss
benzene to effect the catalytic al kylation reaction, using a Friedel 10

and Craft catal yst. Bhe al kyl ation-reaction according to
the Friedel and Craft reaction to obtain the heavy al kyl aryl

hydr ocar bon corresponding to the second sul phonate of the m xture of
the present invention is either a dialkylaryl obt ai ned by the recovery
at the bottom of the columm of products of the reaction 15 of an aronmatic
hydrocarbon with a |inear nono-al pha-ol efin wherein the sum of t he
carbon atons of the two nono-al kyl substituents is between 16 and 40, and
preferably between 18 and 40 carbon atons, or a nono- or poly-alkylaryl
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\ . . . .
reactlon products of an aromatic hydrocarbon with a branched ol efin wherein

the”ﬂmg on atons present in the different branched al kyl
substlt ”ﬂumnﬂmgl ge at |east 15 carbon atons. The

next st age of 1t hd& sal phonati on of each of the aIkyL ?ronatic .

h drocarbons e mxture of the diffe2ent al kyl aroma ar bons
cgrrespondlng ?gaé%ﬁbn1xture according to the invention is &F&Q@?&%gﬁy 25
processes known per se, for exanple by reacting the product of the

al kyl ation stage, with concentrated sul phuric acid, with an ol eum

wi th sul phur trioxide di | ut ed iﬁnﬂﬂﬂﬂaﬁgﬁﬂﬁmﬁhir, or with sul phur
trioxide dissolved in sul phur dioxide. Thi s sul phonation reaction can
al so be effected by contacting the ingredients (al kyl at e and sul phur

trioxide) in the formof a Mélange Hialkyl-aryl-stiforatss ode t hétalangicalino-tefreux

opposite directions. After nation, the acid or the different
sul phoni ¢ S "B'B?%Fﬁ’@&*%‘é% eRLa Al e9rBRred convent i onal processes,

such as washigng (a) au moins 50 % et au plus 85 % en poids d'un mono-alkyl-
phényl-sulfonate dans leque! le substituant mono-alkyl est une chaine linéaire,
contenant entre 14 et 40 atomes de carbone et le radical phényl-suifonate de
métal alcalino-terreux est fixé, dans une proportion molaire comprise entre O et
13 %, de préférence entre 5 et 11 % et plus particuliérement entre 7 et 10 %,
10 en position 1 ou 2 de la chaine alkyle linéaire et

(b) au moins 15 % et au plus 50 % en poids d'un alkyl-aryl-

sulfonate lourd choisi parmi :
(i) les dialkyl-aryl-sulfonates dans lesquels le radical aryle peut
étre un radical phényle substitué ou non, tel qu'en particulier les radicaux

15 phényle, tolyle, xylyle, éthyl-phényle ou cuményle, et dans lesquels les deux
substituants alkyle sont tous deux des chaines alkyles linéaires, dont la somme
des atomes de carbone est comprise entre 16 et 40, de préférence entre 18 et
40 atomes de carbonge ou

(i) les mono- ou poly-alkyl-aryl-sulfonates dans lesquels le radical

20 aryle peut étre un radical phényle substitué ou non, tel qu'en particulier les
radicaux phényle, tolyle, xylyle, éthyl-phényle ou cuményle, et dans lesquels ie
ou les substituants alkyls sont des chaines ramifiées, dans lesquelles ja
somme des atomes de carbone est en moyenne comprise. entre au moins 15 et
jusqu'a 48 atomes de carbone,

25 ledit mélange d'alkyl-aryl-sulfonates ayant une teneur molaire
maximale de 10%, et de préférence inférieure ou égale & 8%, en mono-alkyl-
phényl-sulfonate linéaire, dans lequel le radical phényl-sulfonate est substitué
en position 1 ou 2 de la chaine alkyle linéaire.

2. Mélange selon la revendication 1 caractérisé en ce qu'il

30 comprend entre 75 et 85 % en poids de mono-alkyl-phényl-sulfonates tel que
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or by ther mal treatnent under agitation by nitrogen
bubbl I ng (Hw[ mfﬂmm ﬁmrrpl e, the technique described in the French
Pat ent, Applicant). The next
stage of the sul phom c acid or acids with an excess of 5 alkaline earth
bdse can be effssiy by the addition of an 8%ide or a hydr oxpEgrrormissPf
al kaline earth neta such as magnesium cal cium barium and particularly
lime. _ _ This neutralization stage is carried out in a
difution off w tcpéﬁ?'nnen (a) et entre 15 et 25 % en poids de |'alkyl-aryl-sulfonate lourd tel que
défini en (b) de ladite revendication 1.

3. Mélange selon l'une quelconque des revendications 1 ou 2

caractérisé en ce gue la chaine alkyle linéaire du mono-alkyl-phényi-suifonate
5 tel que défini en (a) de la revendication 1 contient entre 16 et 30 et plus
particuliérement entre 20 et 24 atomes de carbone.

4. Mélange selon la revendication 1, caractérisé en ce qu'il
comprend entre 50 et 75% en poids de monoalkyl-phényl-sulfonate tel que
défini en (a) et entre 25 et 50% en poids de l'akyl-aryle-sulfonate lourd tel que

10 défini en (b) de ladite revendication 1, ledit mélange étant exempt d'ions
chiorure. | '

5. Mélange selon l'une quelconque des revendications 1 a 4,
caractérisé en ce que lindice de basicité BN dudit mélange, tel que mesurée
selon la norme ASTM-D-2896, est compris entre 3 et 60 et de préférence 10 et

15 40.

6. Application du mélange d'akyl-aryl-sulfonates de métal
alcalino-terreux suralcalinisés selon ['une quelconque des revendications
précédentes comme additif détergent-dispersant pour huiles lubrifiantes.

7. Huile lubrifiante contenant un mélange d'alkyl-aryl-sulfonates

20 de métal alcalino-terreux suralcalinisés, selon [une quelconque des
revendications 1 a 5.

8. Procédé de préparation d’'un mélange d’alkyl-aryl-sulfonates de
métal alcalino-terreux suralcalinisés selon 'une queliconque des revendications
1 a 5, caractérisé par le mélange des hydrocarbures mono-alkyi-phénylique et

25 alkyl-arylique lourd cofrespondants, ia sulfonation du mélange d’hydrocarbures
et la réaction des acides sulfoniques résultant avec un excés de base alcalino- .
terreuse.

9. Procédé de préparation d'un mélange d’alkyi-aryl-sulfonates de

métal alcalino-terreux suralcalinisés selon I'une queiconque des revendications
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al cohol g oi I [ ng p0| nt higher than 80[err] C and preferably with a
car boxyl ,m ”m_)mml ning 1 to 4 carbon atons, in the presence of
wat er, ass particular in af or ement i oned French Pat ent
Appl i cation No. , 564, 830. Anong the al cohols with
boi I i ng poin er than 80[err] C linex or branc iC
nono- al cohol y%@éﬂg‘#eferabl y selected, containing 4 to 10 hpé’”ﬁé:%rg%{n
atons, such as isobutanol, 2-ethyl hexanol and Clerr] to Cferr] oxo

al cohol s. 15 Anong the carboxylic acids which can be used

are preferably 1a5, camdigriséaparda piéparation, separan dle: ehaqun Hes: agides alkyl-aryl-

Sra0e, are t e SsPues, ik fipiaRaE of iyt Psfion Bied B eREEE ddbadd ]| O
napht heni c or m xed10i Procéd@ de préparation d’un rﬁélaage tdatkylerg+sutfonates

al cohol are elimnated, the solid natter is enoved by filtrati on and
the al kyl aryl sﬂﬂ pétalt caledl '@@Hﬁ%ats@?“iﬁ"“ﬁﬁﬁalﬁeﬁf@ lune eapeﬁomw des

obt ai ned ar gy f 65K L85 Readig Lacy|
hydr ocar bons or tﬁﬁ'corror 851 gnd cagracténsé par th pr&ﬁfra sS85 Q;hal;ﬁﬂ-y 4RE
alkyl-aryl-sulfonates entrant dans la composition des mélanges et leur mélange

dans les proportions requises.
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sul phoni ¢ aci ds have not already been m xed, the al kylaryl sul phonates can
be 25 mxed at this stage to obtain the m xtures of the invention in the
desired proportions. _ The m xtures of al kyl aryl

sul phonates according to the invention are preferably weakly

super al kal i ni aslogriop@d. t heir base nunber BN, neasured PCT/ERYIOIRSL t O
St andard ASTM D-2896, can range from 3 tol&), and they can be 30 used in
parti cul ar as_.d.et_eL.gnt -di spersant jagents for |lubricating oils.

The mi xtures Jof al kylaryl sulptionates of the 1nveniion are

14
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particul arly advantageous if their base nunber is | ow and corresponds to a
range of BN between 10 and 40. It should be noted that
this is the first tinme that it is possible to use al kyl phenyl

sul phonat es havi ng such a base nunber, nanely between 3 and 5 60, and
preferably beiwpsAcky and 40, and obtai ned exclusively by t HCT/FR97/01551

al kyl ati on of benzene, as detergent-dispezghnt additives for lubricating
oi | exhi gt i ' it hout ,the neeé to add
cal cium chl or{ de or amopum chloride to | ower the viscosify

In particular} the m xtures ¢f al kyl aryl sul phonates according §o 10 the
present invention, wherein the proportion of (linear) nono-al kylghenyl

sul phonate (cpnstituent (a) defined herei nabove) is between 50 75% by
wei ght, requife no addition @&f—chtoride ions, particularly in the form of
cal €i um Lhloride or a nt-uygschl oride, to satisfy all the pgoperties
her ei nabove || sted, 18
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to serve as detergent-dispersant additives for lubricating oils. 15

This is not the case for the sanme m xtures containing 75 to 85% by
wei ght, of said (linear) nono-al kyl phenyl sul phonate, for which it is
preferable to add chlorine ions. ~In fact, heretofore,
only al kyl ar ywosshgisenat es derived fromthe al kyl ati on mfr/EROy/H1S51
hydr ocar bons ot her than benzene or al kyl aBy3 sul phonates 20 derived from
al kyl ati on by branched ol efins were consi dered as necessary.to exhi bi t
all the properties maki ng them suitable as detergent dlspeggant
addi tives for |ubricatnrg—oett— Fhre—fe-tH alRyl aryl
sul phonates according to the invention can be added tgfthe | ubricating
oils in proportions rlanging from1l to 15% by 25 weight dgpend{ng on the
nature of te lubricatjing oil. For examplfe, for a petrol
engi'ne oil, up to 1. 9% by wei ght can be added, fo di esel shglne oi
or marine engine oil,] up to 3.5% by wei ght can be ded, —find Yfor a
protection oil for ajlnew car, up to 11.5% by wei ght a?,be_
o
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added. 30 The lubricating oils to which the m xtures
according to the present I nvention can be added can be | ubricating
oils with a naphthenic, paraffinic or _

15 m xed base; they can consist of mneral oils or may be derived
f rFom coal distillation products, or they may consist of synthetic
oils, such as polyners of al kyl enes or esters of inorganic acids or

carboxylic aQixisre of alkylaryl sulphonates of alkaline earth metals. its use as an additive

for lubricating oils and preparation processes

The present invention relates to a mixture of alkylaryl sulphonates
5 of superalkilinized alkaline earth metals, its application as detergent-dispersant
~ additives for lubricating oils, and processes for preparing said mixture.

In the prior art, processes are already known for preparing weakly
or strongly superalkalinized sulphonates from sulphonic acids obtained by the
sulphonation of different alkylary! hydrocarbons and from an excess of alkaline

10 earth base.

The alkylaryl hydrocarbons subjected to the sulphonation reaction
are obtained by alkylation via the Friedel and Craft reaction of different aryl
hydrocarbons, particularly aromatic, with two different types of olefin:

— branched olefins obtained by the oligo-polymerization of

15 propylene to Cys to C4 hydrocarbons, particularly the propylene tetrapolymer
dimerized to a C, olefin, and
- linear olefins obtained by the oligo-polymerization of ethylene to Ci4 to C4
hydrocarbons.

However, while it is easy to obtain a good dispersion in the

20 medium of the alkaline earth base not fixed in the form of a salt if the sulphonic
Y, acid is derived from a hydrocarbon obtained by alkylation of an aryl
hydrocarbon with a branched olefin, this is not the case if said alkylation is
carried out with a linear olefin, particularly containing at least 80 mol % of linear
mono alpha olefin, due to the formation of a skin in the open air.
25 This poor dispersion is especially pronounced if the medium
contains a high proportion of sulphonate, i.e. if it corresponds, according to
Standard ASTM D-2.896, to a low base number BN (namely between 3 and
60), hence to a low content of free lime and the absence of carbon dioxide and
carbonate. _ _
30 In fact, during the alkylation reaction with benzene or another
aromatic or aryl hydrocarbon, the molar proportion of the corresponding cyclic
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The present invention will now be described with the help of the 5
falow ng exanples which are nerely intended to illustrate the particul ar
enbodi nents of "the different aspects of tée i nvention.

These exanpl es contain a nunber of test results, obtained by the

fal | om ng processes of measurenent. . Viscosity at 100[err] Cin cSt 10
The viscosity is neasured at the tenperature of 100[err] C after

dilution of ﬁya?o&é%hcgroaanﬁlnbsmbm Wéﬂf@.dnmlh%d}d d¥finic \Ghiain issabout
solution'is obtai'nhed having a total calciumcontent of 2.35% by

wei ght. |f t28%product to be nmeasured has a total cal cium content

di1ati on. ol i owi ng prisgestinBial BETIa of abeyia FyATgEpor raVY an ary

ot el e st s e i,

Thi s pr oSesswhen it lprepdred hythedetocessdesaibed, for example in French Patent No.
2,564,830 to the company Orogil, the former name of the Applicant, exhibits
hygroscopic properties such that a superficial “skin” is formed, making this
product unacceptable as an additive for lubricating oils.

Furthermore, the formation of this superficial skin is generally

10 accompanied by a very low filtration rate, a high viscosity, a low incorporation
of calcium, a deterioration of anti-rust performance, and an undesirable turbid
appearance, or even sedimentation, when the sulphonate thus prepared is
added at the rate of 10% by weight to a standard lubricating oil and stored for
examination.

15 The Applicant has carried out chromatographic analyses in order
to identify each of the different isomers differing by the position of the aryl
radical on the carbon atom of the linear alkyl chain, and examined their
respective influence on the properties of the corresponding alkylaryl
sulphonates of alkaline earth metals obtained from these different isomers.

20 The Applicant has thus discovered that he could overcome the
aforementioned drawbacks, inasmuch as the molar proportion of aryl
hydrocarbon, other than benzene, fixed to the carbon atoms situated in position
1 or 2 of the linear alkyl chain was between 0 and 13%, preferably between 5
and 11%, and more particularly between 7 and 10%.

25 And this discovery was the subject of a French Patent Application
filed on 8th March 1995 under No. 85 02709 by the Applicant.

Yet the Applicant had not succeeded in obtaining satisfactory
results when the aryl hydrocarbon was benzene, because, heretofore, it had
never been able to prevent the formation of the skin with the use of this

30 aromatic hydrocarbon, even if said hydrocarbon was alkylated with a very long

chain linear mono olefin on the carbon atom situated in position 1 or 2 of said
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An additive is prepared based on mpnosuccinimde and zinc 20
dis hi ophosphate, and containing about 75% by weight of the m xture of
sul phonates to be tested, an additive whi8h is pl aced in a 350 Neutral oil

base
at® anbi ent

stock. The appearance of the solution is exam ned after 30 days

t enperat ure. The appearance of the

product is evaluated before and after 25 storage, and the results are

qual i fied aschdgi¥a RlolarsidBortisit of BefiedrP0 and 18PBLAIRT prsfertblly bebveen &
phase is maintained wthout any deposition by sedi nent ati on.

DI SPERSI ON (&8#RrDT1%E8nd more particularly betweemtyi angd0%ess i s ai ned at
eval uating the dispersjve properties of. 30 .an oil. or  of | ti..e d
to predict its perforn@h@ rP%\F;' I°f(ﬂ'\§’|5%§f’?e§,s“€q l?glﬂfi,'?s' the @éb@%ﬂ{)gﬁésgﬁ% th

a reference @sbovered that the aforementioned drawbacks could be overcome by using a

5

10

15

20

25

30

mixture of alkylaryl sulphonates of superalkalinized alkaline earth metals
comprising:

(a) at least 50% and not more than 85% by weight of a monoalkyl
phenyl sulphonate in which the mono alkyl substituent is a linear chain,
containing between 14 and 40 carbon atoms, and the phenyl sulphonate
radical of the alkaline earth metal is fixed, in a molar proportion of between 0
and 13%, preferably between 5 and 11%, and more particularly between 7 and
10%, in position 1 or 2 of the linear alkyl chain, and

(b) at least 15% and not more than 50% by weight of a heavy
alkylaryl sulphonate selected from:

(i) the dialkylaryl sulphonates wherein the aryl radical may be a
pheny! radical substituted or not, such as in particular the phenyl, tolyl, xylyl,

- ethylphenyl and cumenyl radicals, and wherein the two alkyl substituents are

both linear alkyl chains, of which the sum of the carbon atoms is between 16
and 40, and preferably between 18 and 40 carbon atoms, or

(i) the mono- or poly-alkylaryl sulphonates wherein the aryl
radical may be a phenyl radical substituted or not, such as in particular the
phenyl, tolyl, xylyl, ethyl phenyl and cumeny! radicals, and wherein the alkyl
substituent or substituents are branched chains, wherein the sum of the carbon
atoms is on average between at least 15 and up to 48 carbon atoms.

said mixture of alkylaryl sulphonates having a maximum molar
content of 10%, and preferably less than or equal to 8% of linear mono alkyl
pheny! sulphonate, wherein the phenyl sulphonate radical is substituted in
position 1 or 2 of the linear alkyl chain.

The mixtures of the invention preferably contain between 75 and
85% by weight of mono-alky! phenyl sulphonate, as defined in (a) above and
between 15 and 25% by weight of heavy alkylary! sulphonate as defined in (b)
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16 It is generally applicable to | and and mari ne

engine oils. . According,to this process, the dispersive
power of the oil is obtai ned by carrying out- a paper chromatography of
a mxture of oil to be tested and of artificial sludge under the
fdllowng conditions. 5 Spot No. 1: anbient tenperature w thout water.
Spot No. 2: 10 mn at 200[err] C wi thout water. Spot No. 3: 10 mn at

250[ err] C vi)tdvolls) (ipabove with, foSthe mikturel: thensame maximuer aootent wf trhone:t er .
alkyl sulphonate substituted in position 1 or 2.

In fact, said mixtures exhibit a set of properties of solubility in the
lubricating oil, filtration rate, viscosity, dispersion of impurities (carbonaceous

5 particles), incorporation of alkaline earth metal in the medium, anti-rust
properties, an absence of turbidity, and an absence or delay of the formatioﬁ of
a superficial skin, which makes them particularly attractive as detergent-
dispersant additives in this type of oil.

This result is especially surprising since the use of a (linear) mono

10 alkyl phenyl sulphonate, as defined in (a) above, i.e., obtained by alkylation of
benzene with a linear olefin containing at least 80 mol % of linear mono-alpha
olefin, having a low base number BN (i.e. between 3 and 60), had never
heretofore been used to obtain the set of properties necessary for their use as
detergent-dispersant additives for lubricating oilé.

16 The first of the two ingredients in the composition of the mixtures
which are the subject of the present invention, in a preponderant proportion
with respect to the second, is a mono alkyl phenyl sulphonate, wherein the
linear mono-alkyl substituent, derived from a linear olefin, as previously
defined, must be substituted by the phenyl sulphonate radical in a certain

20 proportion in position 1 or 2 of the linear alkyl chain.

The content of 13% is the threshold above which it is no longer
possible to obtain an ingredient which can be used to obtain a mixture
‘exhibiting a suitable improvement of the different properties listed hereinabove.

The content of 11% is the upper limit of the ingredient prepared

25 on an industrial scale, and for which an attempt is made to obtain a mixture
exhibiting all of the aforementioned properties.

And the content of 10% is the value desired for the industrial
production of the additive used in the composition of the mixture which is the
subject of the present invention.

30 Without wishing to be bound by any particular scientific

explanation, it is assumed that the more the phenyl radical is fixed to a carbon
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Spot No. 5: 1 mn at 200[err] Cwith water. 10 Spot No. 6: 10 mn at

260[err] Cwith water. C%Be spots are observed after 48
hours of rest, manually or using a phot onet er.

On each spot, a neasurenent is taken of the dianeter (d) of di ffusion
off the m xture and the dianmeter (D) of diffusion of the oil alone and the
15 ratio d/D x 100 is cal cul at ed. The di spersive power
of the oil igtoffetittistedal »yposidptar Ttbn Re ends Gfueohydrogarbon Sidihsoft thet he
val ue found on one of the reference oils which nust be tested in the

sane seri es lreareglaiinenther snore pronounced is the fydrephahic oeharaciarie of atheos

o0 % A0S, UtespRghid T a1 ndogHi R el AR Srke

of 100% undegropbktiedOsti tHePixturBst BE alkyl phehyll istiipHoridiés dcdrdingheo hthgher

the figure, the better the dispersant power of the oil.
5 invention.

However, the hydrophobic character of this alkyl phenyl
hydrocarbon is not sufficient to confer on the corresponding sulphonate
properties making it suitable as a detergent-dispersant additive for lubricating
oil.

10 To achieve this, it is in fact necessary to add to it, according to the
invention, another heavy alkylaryl sulphonate in a minimum proportion of 15%
and a maximum proportion of 50%, and preferably between 15 and 25% by
weight, with respect to the mixture of sulphonates.

As described hereinabove, this heavy alkylaryl sulphonate can be

16 of two types. |

It can be a dialkylaryl sulphonate, wherein the aryl radical is a
phenyl radical that is substituted or not, such as in particular the phenyl, tolyl,
xylyl, ethylphenyl or cumenyl, and wherein each of the two alkyl groups is
derived from a linear olefin which can contain at least 80 mol % of linear mono-

20 alpha olefin and the sum of the carbon atoms in these two linear alkyl groups is

w between 16 and 40, and preferably between 18 and 40 carbon atoms.

' These heavy dialkylaryl sulphonates can be obtained in several
ways. |
A first multi-stage process consists in first effecting the synthesis
25 of the corresponding mono-alkylaryl hydrocarbon wherein the linear mono alkyl
radical has the shortest chain length of carbon atoms, followe.d~ by the alkylation
of this hydrocarbon by a linear olefin containing at least a number of carbon
atoms which is sufficient to satisfy the ranges indicated hereinabove. |
A second process consists of a direct alkylation of an aromaﬁc
30 carbide by a mixture of linear alpha olefins from Cs to C4 in an aromatic
carbide/olefin mole ratio close to 0.5, in order to obtain a dialkylaryl
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EXAMPLES 1 to 10 25 (a) Synthesis of the al kylate The
alkylate is synthesized in an al kyl ation gilot plant with hydr of | uori c
acid, which is constituted by two reactor8® in series of 1.126 litres

each, and a 15 litre settler wherein the organic phase is separated from

t He phase containing the hydrofluoric acid, all of this equipnment
bei ng mai ntai ned 30 wunder a pressure of about 4 x 10[err] Pa.

'{ge or gani ¢ Hytré€arbdniviiistel tHedkiidf HelcarboR! #BmsIEKthe R8N edr bky! chains
satisfies the aforementioned definition.

The heavy dialkyl phenyl sulphonates can also be products
marketed under the name of ‘LAB Bottoms" these are heavy by-products

5 obtained in the production of C,; linear alkyl benzenes, routinely used in
household detergents after sulphonation and caustic neutralization. During its
production, the C,. linear alkyl benzene is separated by distillation, and the
heavy fraction, called ‘LAB Botton{s’, mainly consists of dialkyl benzenes
substituted in the para and meta positions and, in a smaller proportion, of

10  certain heavy mono-alkyl benzenes, resulting from the oligo-polymerization of
the initial linear olefin.

The other type of heavy alkylaryl sulphonate used in the mixtures
according to the invention is a mono- or poly-alkylary! sulphonate, wherein the
alkyl substituent or substituents are no longer, as in the aforementioned

15 ingredients, a linear chain, i.e. derived from the oligo-polymerization of
ethylene, but branched chains, i.e. derived from the oligo-polymerization of
propylene, and wherein the sum of the carbon atoms is on average at least 15
and up to 48 carbon atoms.

These branched heavy mono- or poly-alkylaryl sulphonates can

20 be obtained by the alkylation of an aromatic hydrocarbon by a heavy
hydrocarbon from propylene, on average Cys to Ca4, generally obtained as a by-
product in the production of the propylene tetramer.

Such an alkylation reaction can be carried out in two ways:

— either in a single alkylation reactor, where a large molar excess

25 of aromatic carbide is used with respect to the olefin, routinely up to 10:1 and,
after distillation of the aromatic carbide and the unreacted olefin and the
.alkylates whereof the alkyl portion comprises less than 13 carbon atoms or
less, a heavy mono- or poly-alkylary! product is obtained, which can be directly
sulphonated and converted to the sulphonate,

30 - or in two reactors in series, where, in the first, a slight molar

excess of aromatic carbide is used with respect to the olefin, at most 1.5, and,
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at nospheric pressure, then the benzene is renoved by topping, i.e. heating

te 160[err] :C at atnospheric pressure. Af ter

wi t hdrawal , the mneral phase is neutraliZed by caustic pot ash. 5
The variables of the alkylation reaction are as foll ows.

(i) reaction carried out in one or two reactors: - if
only one reactor is used, the benzene/olefin nolar ratio is 10, whi ch

is very highin medsédamaseac@rgeﬁ 8Rcds8 of &t 18¥sPRS8RE preferably 5, with the aim of | f
two reactors are used

nzene/ol efin nmolar ratio is 10 relatively

in the firstinceagsing theamelacularweightof thecalkylates, angwmlcm resuits lsea:omtplex

b f h fl h
O of i n by Mbedrg, B hbavy hone el sromsfich and sph NS et Bz g the "
(b) Distill afragmenfationeaftkylige-Bolymerization of the branched olefin used in the

5

10

16

20

25

30

alkylation reaction.

The branched mono or poly alkyl benzenes can also be heavy by-
products obtained in the production of dodecyl benzene, marketed under the
name of BAB, which is an abbreviation corresponding to ‘Branched Alkyl
Benzene’. During the production of this product, a large molar excess of
benzene is alkylated by propylene tetramer and the heavy by-product is the
one that remains at the bottom of the column during the distillation of dodecyl
benzene at the top. This heavy by-product is essentially composed of a heavy

~ mono-alkyl benzene wherein the number of carbon atoms in the branched alkyl

chain is greater than or equal to 13, and of para and meta dialkyl benzenes.
By way of information, the molecular weight of dodecyl benzene is 242,
whereas that of the heavy by-product, obtained during its production, can range
between 300 and 390.

The different alkylation reactions described hereinabove are
effected conventionally with Friedel and Craft catalysts, such as HF and AICls,
for example.

The Applicant has discovered that mixtures of alkylaryl
sulphonates according to the present invention were not subject to the
formation of a superficial skin, during storage at ambient temperature, if their
molar content of mono-alkylphenyl sulphonate wherein the phenyl sulphonate

substituent substituted in position 1 or 2 on the linear alkyl radical is lower than

- 10% and preferably equal to or less than 8%.

The limit of 10% is the threshold above which the formation of a
skin appears within a period of less than 48 hours after storage, making the
mixture difficult to use as an additive for lubricants.

By contrast, the maximum limit of 8% corresponds to mixtures for

which the formation of a superficial skin only occurs after a storage time of
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| f benzene is alkylated by a CJerr] to (Jerr] linear olefin, there is no 15

formation of a light fraction, i.e. of algyl benzene, wherein the al kyl
radical is | ower than Clerr]; hence®it is sufficient to effect a

t oppi ng of the unreacted benzene in order to obtain the correspondi ng
al*kyl at e. In all other cases, a light fraction is
produced during the catalytic al kyl ation reaction, and this |ight
fraction nusdeveealeldayshaingded) vk lorkeetérl 2Wecks X FREKGNGEHANE sulRdble \@cuum
distillation colum; |i1ght fraction nmeans any al kyl benzene having an

al kyl chai n deigegentsralispersants for lwbecatingail® such a |ight fraction,

the final distillatio | Lion r s fqllows; . I .=

tenperature at top of Wi & B Baund'oy Ay specific scientific explapaidp o

at bot t om oftheApplitanB@ssimes that the presence lof( al%r%égfy%ﬁlﬂh%haﬂe%u%stﬂtgéﬁlr il Pa
y

(187 nbar). .. (c) Sul phonation of the a _ )
Sul phonabi orpasitien fleen 2@f @ lingar glkyingnowp atisarbs the watéreine particular, andkhisat es

of the pr el teir na\ﬁesr(])%';i)t?onri b%Sé eaib%utt rlﬁe ntPr;c%rsirg[)PeD%r}nia {c])nof)f ghseu erll'ﬁglgl skin
during storage of the mixture containing it in the open air.

A further aim of the invention is processes for preparing such a
mixture of alkylary! sulphonates.

10 A first process according to the invention comprises the mixing of
the corresponding alkylaryl hydrocarbons, the sulphonation of this mixture, and
the reaction of the resulting sulphonic acids with excess of alkaline earth base.

A second process according to the invention comprises the
separate preparation of each of the two alkylaryl sulphonic acids, their mixing

15 and their reaction with an excess of alkaline earth base.

A third process according to the invention consists of separately
preparing each of the alkylaryl sulphonates used in the composition of the
mixtures and their mixing in the requisite proportions.

The first process is preferred because the sulphonates obtained

20 exhibit better solubility in lubricating oils than the sulphonates obtained by the
other two processes.

To prepare the first alkylphenyl sulphonate which is used in
preponderant proportions in the mixtures according to the invention, benzene is
first alkylated by a linear olefin according to the Friedel and Craft reaction.

25 This alkylation reaction can be carried out either directly with a
linear mono-olefin, already isomerized, containing a molar proportion between
0 and 13%, preferably between 5 and 11%, and more particularly between 7
and 10% of alpha olefin.

It can also be carried out, if one starts with a linear alpha-olefin

30 which is not first isomerized, i.e. containing a conventional molar proportion of

about 80% of alpha olefin, by splitting the alkylation reaction into two stages,
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radi cal substituted on the carbon atons in position 1 or 2 of the alkyl
radi cal is 30 determ ned with respect to the overall m xture of al kyl ates

subj ected to the sul phonati on reacti 8n.

18 This reaction is effected using sul phur trioxide
Sd err], produced by t he passage of a m xture of oxygen and sul phur
dioxide SO err] through a catalytic furnace contai ning vanadi um oxi de

Vlerr]d errlnamely a first stage wherein the molar ratio between the benzene and the
linear mono-olefin is a maximum of 1.5 and preferably 1, and a second stage,
wherein said ratio is at least 2 and preferably 5.

In either of the alkylation processes according to the Friedel and

5 Craft reaction, an alkylphenyl hydrocarbon is obtained, exhibiting the desired
molar proportion of phenylated isomers in position 1 or 2 of the linear alkyl
chain.

The catalyst used for the Friedel and Craft reaction is preferably
selected from hydrofluoric acid, aluminium chloride, boron fluoride, a sulphonic

10 ion exchange resin, and an acid-activated t:lay.

The conditions of this alkylation reaction depend on the type of
Friedel and Craft catalyst used.

If the catalyst is hydrofluoric acid, the temperature is preferably
between 20 and 70° C and the pressure between atmospheric pressure and

15 10x10°Pa. |

If the catalyst is aluminium chloride or boron fluoride, these
conditions are the ones described in the literature concerning this reaction.

Finally, if a solid Friedel and Craft catalyst is used, such as a
sulphonic ion exchange resin or an acid-activated clay, the temperature of the

20 alkylation reaction is between 40 and 250° C, and the pressure is between
atmospheric pressure and 15 x 10° Pa.

Although the Applicant does not wish to be bound by any specific
explanation, it would appear that the maintenance, at the onset of the alkylation
reaction, of a molar ratio of benzene to linear mono-alpha olefin of a maximum

25 of 1.5 and preferably 1, in the presence of a Friedel and Craft catalyst, causes
the migration of the double bond of the linear olefin from the terminal alpha
position to-a more central position of the olefin, where the phenyl radical is
fixed. . :

It is presumed that the alpha-olefin reacts with the Friedel and

30 Craft catalyst to form an intermediate carbonium ion, which is isomerized, even

more easily if the relative proportion of alpha olefin is higher.
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The gas thus produced is introduced at the top of a sul phonation 5
reactor 2 mlong and 1 cmin dianeter |n cocurrent al kyl ate stream
The resulting sul phonic acid is recoveredoat t he bottom of the

reactor. The sul phonation conditions are as foll ows: -
S@err] flowrate set at 76 g/h, - alkylate flowrate
bet ween 350 and 450 g/ h, depending on the 10 desired SJerr]/al kyl ate

nol ar rati o which varise famgmtibrﬁof thi¢ -carbonium ion takes place by aﬁtér@hiumt ion
tenperature between 50 and err - and wit

ni trogen as %‘@6‘!@?“'{:}@§Ub§t'@ﬂlputf§aﬁw seipernein athydrogey atom Ofvfbﬂemzene is

B0 ot he, S ARARHY. § Bk o o R UL R AAR, Tl 1o I ool
through at the rate ofTHi8 |L~6haeﬁ9_énm rebcior 48 nexpadtedD beahiiss! Réretéfore,
until a |l ower residual Herr]SQerr] content is obtained (maxi mum ‘0. 5%
by wei gh$). the alkylation reaction, whink ishighty exotiiermic,iwas aiwaysbetiettet onith a
relative to tapgee ﬁl”?é)rdéxcess of benzene with respect to the initial linear olefin.

However, it must be observed that this first isomerization stage
must be followed by a second stage, during which the molar proportion of
benzene is 2 and preferably 5 times greater than that of the initial linear olefin,

10 for the purpose of decreasing the proportion of unreacted olefin and
accordingly increasing the conversion rate of the initial linear olefin to the
alkylate up to a rate close to 100%.
Within the scope of the present description, the term radical or
linear alkyl substituent or linear olefin means a radical or an olefin or a mixture
15 of radicals or straight-chain olefins, which can be obtained by oligo-
polymerization of ethylene, and which contain between 14 and 40, preferably
between 16 and 30, and more particularly between 20 and 24 carbon atoms,
and wherein the molar proportion of mono-alpha olefin is at least 80%.
Specific examples of linear olefins corresponding to this definition
20 are provided by C4¢ and Cyg Olefins, Ci4 to Cqs, C14 to Cyg, Cis to C1s and Co to
Ca4 olefin cuts, or by combinations of several of these.

The C,4 to C4 linear mono-alpha olefins which can be obtained by
direct oligo-polymerization of ethylene, have an infrared absorption spectrum
which exhibits an absorption peak at 908 cm, characteristic of the presence of

25 an 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™.

By contrast, the isomerized C,4 to C4 linear mono-olefins, i.e.
wherein the molar proportion of alpha-olefin is between 0 and 13%, preferably

30 between 5 and 11%, and more particularly between 7 and 10%, have an

infrared absorption spectrum which exhibits no significant peak in the regions
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of the present

i nvention correspond to the product obtained after thernal

206 treatnent. * (d) Superal kalinizatio - Inthis
stage, relative nolar proportions of Ca( [err] and sul phonic acid
obtained in the preceding stage are reacted, in order to obtain a
prioportion of 37%of |inme non-neutralized by the sul phonic acid in the

final 25 product.

possi bl e to of 908, c991aamasamcrﬁ Abauvhidh, b thé%ohtraa} display e
to Standard
quantity of

This proportion of 37% of non-neutralized |inme nakes it
ppedrdiedi N9
D 2.89 achi eve th E

S
%f@ﬁﬂsemqon §e§l§cﬂ§c95ﬂ1pﬂh ¢baracieristic of actrans dptenoalt ethiylwe

st oi chi onet rd&tﬁ%*”%ﬁ' I zation of the quantity of sul phonic acid 30

react ed,
an excess

quant i tys

10

15
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of Ca(OH)[err] per nole of this sul phonic acid, but
of Ca( OFhids¥ isomerizeddm@ny dlBfine TaAChe bbtdiRkd By e hbaﬁﬁé ric

under atmospheric pressure and at a temperature of about 120° C for a period
of 144 hours, of a cut of Cx to C,4 linear mono-alpha-olefins, obtained directly
by polymerization of ethylene, on a catalyst based on iron pentacarbonyl, for
example as described in the Patent US-A-5,320,762.

Figures 1 and 2 appended illustrate this difference, by showing
the infrared spectra of a cut of Cy to Ca4 linear mono-alpha-olefins, obtained
directly by polmerization of ethylene, in Figure 1 (reference: none, solvent:
none, concentration: 100%, thickness: 0.05, number of scans: 16), and, after
the isomerization of this cut, by passage over an iron pentacarbonyl catalyst, to
reduce its molar content of alpha-olefin to less than 10%, in Figure 2
(reference: none, solvent: none, concentration: 100%, thickness: 0.05, number
of scans: 16).

The aromatic hydrocarbon with which these linear olefins are
reacted is exclusively benzene, to the exclusion of any other benzene
hydrocarbon, particularly to the exclusion of any alkyl derivative of benzene
wherein the aromatic ring is substituted by one or two C, to Cs alkyl radicals.

The alkylation reaction according to the Friedel and Craft reaction
to obtain the alkylpheny! hydrocarbon corresponding to the first sulphonate of
the mixture according to the present invention can be effected in two stages, as
described hereinabove, by a continuous reaction in two successive reactors in
the presence of the catalyst.

In the first reactor, the molar proportion of benzene with respect to
the linear olefin is a maximum of 1.5, and preferably 1.2, and more particularly
1, to slow down the alkylation reaction and to promote the isomerization of the
initial linear mono-alpha-olefin by migration of its double bond to the middle of
the hydrocarbon chain of the olefin.

In the second reactor, the molar proportion of benzene with
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19 proportion of 0.73 nol of Ca(OH)[err] per nole of sul phonic
acid, to obtain a-BN of about 20. The condi tions
of the superal kalinization reaction used ®e those described in the
af orenenti oned French Patent Application No. 2,564,830 of 5 the conpany
OROG L, the former nane of the Applicant, and published on 29

Novenber 1985. The peformance obtained with the

St Yo WSHBERS, YOS mong ARSI ool Ntk Ras 121, and
preferably 5:1 or more, to complete the alkylation reaction.

On completion of the successive passage through the two
reactors, the Friedel and Craft catalyst is collected by phase separation, and

5 the excess benzene is recovered by distillation, as in the processes of the prior
art.

The same alkylphenyl hydrocarbon can also be obtained by
separately effecting the isomerization of the initial alpha-olefin and then by
adding the benzene to effect the catalytic alkylation reaction, using a Friedel

10 and Craft catalyst.

The alkylation reaction according to the Friedel and Craft reaction
to obtain the heavy alkylaryl hydrocarbon corresponding to the second
sulphohate of the mixture of the present invention is either a dialkylaryl
obtained by the recovery at the bottom of the column of products of the reaction

15 of an aromatic hydrocarbon with a linear mono-alpha-olefin wherein the sum of
the carbon atoms of the two mono-alkyl substituents is between 16 and 40, and
preferably between 18 and 40 carbon atoms, or a mono- or poly-alkylaryl
recovered at the bottom of the column, during the distillation of the alkylation
reaction products of an aromatic hydrocarbon with a branched olefin wherein

20 the sum of the carbon atoms present in the different branched alkyl

U substituents is on average at least 15 carbon atoms.

The next stage of the sulphonation of each of the alkyl aromatic
hydrocarbons or of the mixture of the different alkyl aromatic hydrocarbons
corresponding to the mixture according to the invention is effected by

25 processes known per se, for example by reacting the product of the alkylation
stage, with concentrated sulphuric acid, with an oleum, with sulphur trioxide
diluted in nitrogen or air, 6r with sulphur trioxide dissolved in sulphur dioxide.
This sulphonation reaction can also be effected by contacting the ingredients
(alkylate and sulphur trioxide) in the form of a falling film in streams of the same

30 or opposite directions. After sulphonation, the acid or the different sulphonic

acids obtained can be purified by conventional processes, such as washing
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present specification. 10 EXAMPLE 1 In this exanple,
80% by wei ght of a |inear al kylate obtained by the al kyl ati on of
benzene by a CJerr] to CJerr] nornal al pﬂé’lol efin, which is hereinafter
called the reference linear product, is mxed with 20% by wei ght of a heavy
branched al kyl ate, also called 'LAB Bottom , obtained by the al kyl ati on of
15 benzene by the tetraner of propylene, and the renoval of the |ight

aromatic ith after (t i | yiedtiohn bbli )
Sul phonat i or:N Ii S ef?ﬂeg?gg fgﬁhﬁﬁgtl’gfﬁg‘?%ﬂ%ned %@t%ﬁ)@éﬂ bu é??(&ls%? es.

Exanpl e 2 2dor example, the tédmigye desgriibedin thef BremehePatentbo. 8BKIN7A%:t0 the
mxed with 2 %Iof g - heavy al kyl ate of the |inear phenyl dialkyl type
obt ai ned as MR : In a first al kylation reactor,

e enkanet oy o . el SRRERE! S, suhoff £H8L6 b A ShPBRALSS s
5 alkaline earth base can be effected by the addition of an oxide or a hydroxide
of alkaline earth metal, such as magnesium, calcium, barium, and particularly
lime.

This neutralization stage is carried out in a dilution oil with an
alcohol with a boiling point higher than 80° C and preferably with a carboxylic

10 acid containing 1 to 4 carbon atoms, in the presence of water, as described in
particular in aforementioned French Patent Application No. 2,564,830.

Among the alcohols with boiling points higher than 80° C, linear or
branched aliphatic mono-alcohols are preferably selected, containing 4 to 10
carbon atoms, such as isobutanol, 2-ethy! hexénol and Cg to C4 Ox0 alcohols.

15 Among the carboxylic acids which can be used are preferably
formic acid, acetic acid and their mixtures.

Among the dilution oils which are suitable for the neutralization
stage, are the paraffinic oils such as 100 Neutral oil, as well as naphthenic or
mixed oils.

20 After the water and alcohol are eliminated, the solid matter is
removed by filtration, and the alkylaryl sulphonate or sulphonates of alkaline
earth metal obtained are collected.

if the corresponding alkylaryl hydrocarbons or the corresponding
sulphonic acids have not already been mixed, the alkylaryl sulphonates can be

25 mixed at this stage to obtain the mixtures of the invention in the desired
proportions.

The mixtures of -alkylaryl sulphonaies according to the invention
are preferably weakly superalkalinized, i.e. their base number BN, measured
according to Standard ASTM-D-2896, can range from 3 to 60, and they can be

30 used in particular as detergent-dispersant agents for lubricating oils.

The mixtures of alkylaryl sulphonates of the invention are
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volune ratio of 1, at a tenperature of 45 C and a pressure of 4 x 10[err]
Pa. At 25 the exi.t of this first reactor, a phenyl hydrocarbon substituted

by a single (err] al kyl radical i s1$ri nci pal I y obt ai ned, which
serves as the aryl hydrocarbon to be al kylated in the next reactor.
Sai d (Jerr]-substituted nono-al kyl phenyl hydrocarbon is transferred to

a second al kyl ati on reactor where the sane quantity of HF is introduced as

30 in the fparﬁ&urae@cawmé?é&d ifttheid Basé runiSar is?|dwamel 8bir8sp dl}dshfo P! ar
proportion of sai d substituted phenyl hydrocarbon for 1 nol

of C[err] |inaeage of BMbebies¢n N0 and 40.

20 It should be noted that this is the first time that it is possible to use
alkyl phenyl sulphonates having such a base number, namely between 3 and

5 60, and preferably between 10 and 40, and obtained exclusively by the
alkylation of benzene, as detergent-dispersant additives for lubricating oil
exhibiting satisfactory properties, and without the need to add calcium chloride
or ammonium chloride to lower the viscosity.

In particular, the mixtures of alkylaryl sulphonates according to

10 the present invention, wherein the proportioh of (linear) mono-alkylphenyl
sulphonate (constituent (a) defined hereinabove) is between 50 and 75% by
weight, require no addition of chloride ions, particularly in the form of calcium
chloride or ammonium chloride, to satisfy all the properties hereinabove listed,
to serve as detergent-dispersant additives for lubricating oils.

16 This is not the case for the same mixtures containing 75 to 85%
by weight of said (linear) mono-alkylphenyl sulphonate, for which it is
preferable to add chlorine ions.

In fact, heretofore, only alkylaryl sulphonates derived from the
alkylation of aryl hydrocarbons other than benzene or alkylaryl sulphonates

20 derived from alkylation by branched olefins were considered as necessary to
exhibit all the properties making them suitable as detergent-dispersant
additives for lubricating oil.

The mixture of alkylaryl sulphonates according to the invention
can be added to the lubricating oils in proportions ranging from 1 to 15% by

25 weight depending on the nature of te lubricating oil.

For example, for a petrol engine oil, up to 1.7% by weight can be
added, for a diesel engine oil or marine engine oil, up to 3.5% by weight can be
added, and for a protection oil for a new car, up to 11.5% by weight can be
added.

30 The lubricating oils to which the mixtures according to the present

invention can be added can be lubricating oils with a naphthenic, paraffinic or
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After topping the unreacted benzene, all the al kyl phenyl products are
disstilled, in which the sumof the atons esent in the al kyl chain or

chai ns anounts to 18 carbon atons i nclusive. A product is collected at
t he col um bottom which is principally a linear phenyl dialkyl
wherein one of the alkyl 5 substituents is C[err] and the second is
Cerr]. Sul phonation is effected on the aforenentioned

m xture of mixedabkigé atmy can_coristetMoL mideral onls or may be deri¥6do faymwebgint
of reference |inear late is mxed with 20%b K 10 weight of a branched
@gi e

heavy al kyl sdigtilation progiugts, fasitheysnay consist of synthetic oily, nSléFh‘ as polyraerst of |
benzene! pr ok aeteb &F exlerd ofYrdtbflic Heidts BPYeBe agics™ ") Tony ane
tetramer ratio of 1 byTh@lpré&ent invention will now be described with the help of the
5 following examples which are merely intended to illustrate the particular
embodiments of the different aspects of the invention.
These examples contain a number of test results, obtained by the
following processes of measurement.
Viscosity at 100° C in ¢St .
10 The viscosity is measured at the temperature of 100° C after

dilution of the product sample to be measured in 100 N oil, until a solution is
obtained having a total calcium content of 2.35% by weight. If the product to be
" measured has a total calcium content lower than 2.35% by weight, the viscosity
is measured without dilution, following procesé ASTM D-445.
15 Compatibility
This process is aimed at evaluating the appearance and the
storage stability of the additives and the corresponding oils containing them.
This process is applicable to additives for lubricants.
An additive is prepared based on monosuccinimide and zinc
20 dithiophosphate, and containing about 75% by weight of the mixture of
sulphonates to be tested, an additive which is placed in a 350 Neutral oil base
stock.. The appearance of the solution is examined after 30 days at ambient
temperature.
. The appearance of the product is evaluated before and after
25 storage, and the results are qualified as ‘GOOD’ or ‘POOR’ according to
whether or not a single phase is maintained without any deposition by
sedimentation.
DISPERSION (SPOT TEST)
This process is aimed at evaluating the dispersive properties of
30 an oil or of an additive, and to predict its performance level (deposits, sludge)

in comparison with a reference oil.
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The product thus obtained is transferred to a second reactor to 15 which
hydr of | uori c acid-.and benzene are added in the foll ow ng proportions:

- aromatic/propyl ene tetramer: 5.8 in nol16 - HF/ propyl ene
tetramer: 1 in vol une. The benzene and al kyl ates wherein
the Il ength of the branched al kyl chain is lower than or equal to
Clerr] are renoved by distillation. 20 Sul phonation is

effected on the m xtur,@,eér)]% ﬁ#é}ﬂ,gps 6ila?id‘§m% eené]ﬁé%nl@above

descri bed, 80% of refer i nea ate an br anched
heavy al kyl ate thus prAgeordimhg to thlsEmdmisé 4he dlsperswe power ofSlhieplmdnw i on
is effected ot?r}éthe oIIovmn m xt ure of alrl%llate

by wei ght of° gecqrnﬂg rOuf| 2\A3pet chromatography of a mixture, of ggl%:q)ye
wei ght of briaaefieand bk ﬁfcfél‘iﬁiddée@ncéﬁr‘e{ﬁlra}fglfow1%co?m?§t ngtic al kylation

reaction of enzene w th an average eofinic
conposi t iSon, Spdait Montd ambicmé temperattineowitlidutwatpyl ene tetraner with a single
Spot No. 2: 10 min at 200° C without water.
Spot No. 3: 10 min at 250° C without water.
Spot No. 4: ambient temperature with water.
Spot No. 5: 1 min at 200° C with water.
- 10  Spot No.6: 10 min at 200° C with water.

The spots are observed after 48 hours of rest, manually or using a
CCD photometer. |

On each spot, a measurement is taken of the diameter (d) of
diffusion of the mixture and the diameter (D) of diffusion of the oil alone and the

15 ratio d/D x 100 is calculated.

The dispersive power of the oil is determined by comparing the
sum of the six spots to the value found on one of the reference oils which must
be tested in the same series of measurements.

The addition of the ratios d/D x 100 under the six conditions

20 hereinabove listed corresponds to a maximum dispersive power of 600,
P corresponding to an ideal dispersion of 100% under all conditions. In the
results of this test, the higher the figure, the better the dispersant power of the
oil. '
EXAMPLES 1 to 10
25 (a) Synthesis of the alkylate

The alkylate is synthesized in an alkylation pilot plant with

hydrofluoric acid, which is constituted by two reactors in series of 1.126 litres

each, and a 15 litre settler wherein the organic phase is separated from the

phase containing the hydrofluoric acid, all of this equipment being maintained
30 under a pressure of about 4 x 10° Pa.

The organic phase is then withdrawn via a valve, and expanded to
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reactor, after top.pi ng -the benzene and renoval by distillation of the |ight
30~ fractions corresponding to an al kyl c{17ai n lower than Cferr].

21 EXAVPLE 5 Sul’phonation is effected on the
foll owi ng m xture of alkyl ates: - 80% by wei ght of
reference |inear alkylate, - and 20% by wei ght of

branched al kyl ate derived fromthe
atmospheric pressure, then the benzene is removed by topping, i.e. heating to

160° C at atmospheric pressure.
After withdrawal, the mineral phase is neutralized by caustic
potash. '
5 The variables of the alkylation reaction are as follows.
(i) reaction carried out in one or two reactors:
— ifonly one re'actor is used, the benzene/olefin molar ratio is 10,
which is very high, and the second reactor is by-passed,
~ if two reactors are used, the benzene/olefin molar ratio is
10  relatively low in the first reactor, about 1 to 1.5, and it is higher in the second
reactor, about 2 to 10: furthermore, the ratio of hydrofluoric acid to the olefin by
volume is 1 in the first reactor and 2 in the second.
_ {b) Distillation of the alkylate
If benzene is alkylated by a Cy to Ca4 linear olefin, there is no
16 formation of a light fraction, i.e. of alkyl benzene, wherein the alky! radical is
lower than Cis; hence it is sufficient to effect a topping of the unreacted
benzene in order to obtain the corresponding alkylate.
In all other cases, a light fraction is produced during the catalytic
alkylation reaction, and this light fraction must be eliminated, just like the
20 excess benzene, on a vacuum distillation column; light fraction means any alkyl
U benzene having an alkyl chain lower than C.; to eliminate such a light fraction,
the final distillation conditions are as follows:
- temperature at top of column: 262° C,
- temperature at bottom of column: 302° C,
25 — pressure: 187 x 10% Pa (187 mbar).
(c) Sulphonation of the alkylate
Sulphonation is effected diréctly on the mixture of the two
alkylates of the present invention, wherein the molar proportion of the phenyl
radical substituted on the carbon atoms in position 1 or 2 of the alky! radical is
30 determined with respect to the overall mixture of alkylates subjected to the
sulphonation reaction.
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5 catalytic alkylation reaction of benzene with an average Cferr] to

Cerr] oleofinic - conposition, obtained in the production of propyl ene
tetramer with two al kyl ation reactorin series, the alkylation
conditions of which are given in the tabl e bel ow. In

conparison wth Exanple 4, two differences exist, intended to 10 pronote
the increase of the nolecular weight: the first is a |onger aliphatic

chain, Clerr] to (er rThusn’éheﬁéh qﬁ effbeted!] uénﬁ%%r{dr tAbxiaea, epr‘bdu%@ﬁ gyhe

second is a nolar excess of benzene with respect to t ‘branche
ol efin that the passagetafanmixture of oxygempand sulphanﬂiqxnda 19 thcoughoa chtalytig r y
1.5, |naf|{u reactor .to much as possible, the

di meri zat i on' "8 a%‘é%‘?&'“%"ge?‘aﬁe}b’ﬂ? B M:0sf or nmtion of two 15 al kyl
substituents in the nefRe ¢a sRHD@gfﬁudécP& m&bdﬁ&ed‘bﬂﬂ@i%;%f %fsleﬁorﬁ’éth?f on

t he benzene. This al kylation rea In the first react s followed by a
reacti onS n reastaréhoh loagana 1 witt im dlame(tqr, ima@ecmbatalkytaesstreanbenzene with
nggiegte It (r)1 the Olqﬁfeis? i The ’retsgltingng)ulgﬁgmc aci |§yrle%tolvgrne ttﬂS t%t onn"illtofcthe
reactor. The sulphonation conditions are as follows:
— SO, flow rate set at 76 g/h,
— alkylate flow rate between 350 and 450 g/h, depending on the
10  desired SOs/alkylate molar ratio which varies from 0.8 to 1.2,
- sulphonation temperature between 50 and 60° C,
— and with nitrogen as vector gas to dilute the SO; to 4% by
volume. _
After the sulphonation reaction, the residual sulphuric acid is
16 removed by thermal treatment after dilution by 10% 100 N oil, nitrogen bubbling
through at the rate of 10 I/h per kg of product, and agitation at 85° C, until a
lower residual H,SO, content is obtained (maximum 0.5% by weight).
The analyses given in the table below relative to the embodiments
of the present invention correspond to the product obtained after thermal
20 treatment. |
U (d) Superalkalinization
' In this stage, relative molar proportions of Ca(OH), and sulphonic
acid obtained in the preceding stage are reacted, in order to obtain a
proportion of 37% of lime non-neutralized by the sulphonic acid in the final
25 product. This proportion of 37% of non-neutralized lime makes it possible to
obtain a BN of about 20 in the final sulphonate, according to Standard ASTM
D-2.896.
To achieve this, a quantity of Ca(OH), is added which does not
correspond to the stoichiometric neutralization of the quantity of sulphonic acid
30 reacted, i.e. 0.5 mol of Ca(OH), per mole of this sulphonic acid, but an excess

of Ca(OH), is added with respect to this stoichiometric quantity, i.e. a
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20 EXAMPLE 6 This exanple is identical to the
precedi ng exanpl e .except for the fact that the 20% by wei ght of
branched al kylate with an average ([ err] L derr] ol efin have been
obtained with a single catalytic al kylation reactor and a nolar 25 ratio
of+ 10 of the benzene to this olefin. EXAMPLE 7 Thi s
exanple of the invention is identical to Exanple 5, from which it

it ons of 3P BOTIRLRORCHOMNDS BN Bl So IMTH O o
to 30 the cabowdbndi ng mi xture of sul phonates.

The conditions of the superalkalinization reaction used are those
described in the aforementioned French Patent Application No. 2,564,830 of

5 the company OROGIL, the former name of the Applicant, and published on 29
November 1985.

The peformance obtained with the alkylaryl sulphonate mixtures
according to the invention are summarized in the table given at the end of the
present specification.

10 EXAMPLE 1

In this example, 80% by weight of a linear alkylate obtained by the
alkylation of benzene by a C to C.4 normal alpha-olefin, which is hereinafter
called the reference linear product, is mixed with 20% by weight of a heavy
branched alkylate, also called ‘LAB Bottom’, obtained by the alkylation of

15 Dbenzene by the tetramer of propylene, and the removal of the light aromatic
fractions (with alkyl chains lower than Ci3).

Sulphonation is effected on the aforementioned mixture of
alkylates. |
Example 2

20 80% by weight of reference linear alkylate is mixed with 20% of a
U heavy alkylate of the linear phenyl dialkyl type obtained as follows:

In a first alkylation reactor, benzene is reacted with a composition
of Cs linear alpha-olefins, in a benzene/olefin molar ratio of 1 and an HF/olefin
volume ratio of 1, at a temperature of 45° C and a pressure of 4 x 10° Pa. At

25 the exit of this first reactor, a phenyl 'hydrocarbon substituted by a single Cs
alkyl radical is principally obtained, which serves as the aryl hydrocarbon to be
- alkylated in the next reactor.

Said Cg-substituted mono-alkylphenyl hydrocarbon is transferred

to a second alkylation reactor where the same quantity of HF is introduced as

30 in the first reactor as well as Cs linear alpha-olefin in the molar proportion of 3
mol of said substituted phenyl hydrocarbon for 1 mol of Cys linear alpha-olefin.
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22 EXAMPLE 8 In this exanple according to the
I nvention, a mxture of 50% of reference |inear al kylate and 50% of
an al kyl ate obtai ned by the al kylation 0f20 benzene with a (err]
linear olefin is used, in a single reactor with topping of the 5 benzene
and elimnation of the al kyl phenyl hydrocarbons substituted by a

single Jerr] alkyl radical, and the corresponding m xture of sul phonates

s exarsis by 1 PR SHRITS Unsasiog il Jone ok b LB

i ons in the drerdistiled;dhsvhioh i sumdef: the atoms present in the alkyl chain or chains
amounts to 18 carbon atoms inclusive. A product is collected at the column
bottom, which is principally a linear pheny! dialkyl wherein one of the alkyl

5 substituents is Cs and the second is Cya.

Sulphonation is effected on the aforementioned mixture of
alkylates.
EXAMPLE 3

80% by weight of reference linear alkylate is mixed with 20% by

10 weight of a branched heavy alkylate obtained as follows:

In a first reactor, benzene is catalytically alkylated by propylene
tetramer with a benzene/propylene tetramer molar ratio of 1.2 and an
HF/propylene tetramer ratio of 1 by volume.

The product thus obtained is transferred to a second reactor to

15  which hydrofluoric acid and benzene are added in the following proportions:

— aromatic/propylene tetramer: 5.8 in mol,

— HF/propylene tetramer: 1 in volume.

The benzene and alkylates wherein the length of the branched
alkyl chain is lower than or equal to C,, are removed by distill_ation.

20 Sulphonation is effected on the mixture of alkylates comprising, as
hereinabove described, 80% of reference linear alkylate and 20% of said
branched heavy alkylate thus prepared.

EXAMPLE 4

Sulphonation is effected on the following mixture of alkylates:

25 - 80% by weight of reference linear alkylate,

- and 20% by weight of branched alkylate derived from the
catalytic alkylation reaction of benzene with an average C;s to C;s oleofinic
composition, obtained in the production of propylene tetramer with a single
reactor, after topping the benzene and removal by distillation of the light

30 fractions corresponding to an alkyl chain lower than C;s.
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The results of the tests perfornmed on the correspondi ng m xtures of
s phonates reveal- a conpatibility of this mxture in a lubricating oil at

t he limt of what is acceptable, becduse a sli ght turbidity appears
during the m xing with the lubricating oil. 15 Thi s
Exanpl e 9 denonstrates the advantage of avoi di ng any addi ti on of

chloride ions to the m xtures of sul phonates according to the

i nvention, ceXAMPRIEE between 50 and 75% of |inear nono-al kyl phenyl

sul phonate (&) and between 25 and 50% of a heavy al kyl aryl sul phonate (b),
as her ei nbef or e d¥tlphenationiscefgziedon\he ng migture of alkylates:

heavy al Kyl ate of the TioRAYNED RPN Sl o 2.0
TrcEt oA . Snctvobecl AR o PN b MIgMB BN T, e
aci d 25 5obtcatalytict alkylation meattor %fi rerizemepvith 2an avérage iCy; EoaBypl eledfinic
composition, obtained in the production of propylene tetramer with two
alkylation reactors in series, the alkylation conditions of which are given in the
table below.
In comparison with Example 4, two differences exist, intended to
10 promote the increase of the molecular weight: the first is a longer aliphatic
chain, Cy7 to Cys instead of Cys to Cqs of Example 4, and the second is a molar
excess of benzene with respect to the branched olefin that is lower than in
Example 4, namely close to stoichiometry 1.5, in a first reactor to promote, as
much as possible, the dimerization of the olefin, either by the formation of two
15  alkyl substituents in the meta or para position, or by alkylation of the dimer on
the benzene. This alkylation reaction in the first reactor is followed by a
reaction in a second reactor with a very large molar excess of benzene with
respect to the olefin, 10, to complete the alkylation of the aromatic carbide in
question.
20
U EXAMPLE 6
This example is identical to the preceding example except for the
fact that the 20% by weight of branched alkylate with an average Ci7 to Cqs
olefin have been obtained with a single catalytic alkylation reactor and a molar
25 ratio of 10 of the benzene to this olefin.
EXAMPLE 7
This example of the invention is identical to Example 5, from
which it differs in that the proportions of the alkylate mixture are 50%-50%
instead of 80%-20%, as well as the absence of any addition of chloride ions to
30 the corresponding mixture of sulphonates.
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COMPARATI VE EXAMPLE 11 In this exanple, the sul phonation

I s~ effected exclusively on the heavy,branched al kyl ate correspondi ng
to the one used in Exanple 5 accordi to the invention. 30
COMPARATI VE EXAMPLE 12 In this exanpl e outside the
i fivention, sul phonation is effected
23

EXAMPLE 8

In this example according to the invention, a mixture of 50% of
reference linear alkylate and 50% of an alkylate obtained by the alkylation of
benzene with a C,; linear olefin is used, in a single reactor with topping of the

5 Dbenzene and elimination of the alkylphenyl hydrocarbons substituted by a
single Cq2 alkyl radical, and the corresponding mixture of sulphonates is
analyzed without the addition of chloride ions.

EXAMPLE 9
This example only differs from Example 7 by the addition of
10  chloride ions in the form of calcium chloride;

~ The results of the tests performed on the corresponding mixtures
of sulphonates reveal a compatibility of this mixture in a lubricating oil at the
limit of what is acceptable, because a slight turbidity appears during the mixing
with the lubricating oil.

15 This Example 9 demonstrates the advantage of avoiding any
addition of chloride ions to the mixtures of sulphonates according to the
invention, comprising between 50 and 75% of linear mono-alkylphenyl
sulphonate (a) and between 25 and 50% of a heavy alkylaryl sulphonate (b), as
hereinbefore defined.

20 COMPARATIVE EXAMPLE 10

In this example, a single alkylate has been sulphonated, namely

(Y
the heavy alkylate of the linear phenyl! dialkyl type of Example 2.

The alkylation yield is found to be lower and the sulphonate rate
has practically decreased by half, the H,SO; content of the sulphonic acid
25 obtained falls from 14.4% in Example 2 to 8.5% in Example 10.
COMPARATIVE EXAMPLE 11
In this example, the sulphonation is effected exclusively on the

heavy branched alkylate corresponding to the one used in Example 5
according to the invention.
30 COMPARATIVE EXAMPLE 12
In this example outside the invention, sulphonation is effected
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exclusively on the heavy branched al kyl ate descri bed in Exanple 6 accordi ng
to-the invention. - COVPARATI VE EXAMPLE 13 In this
exanpl e, alkylation is effected exclusive?§ on the reference 5 |I|inear

al kyl ate, used at the rate of 80% by weight in the enbodinents 1 to 6 of

t he present invention. It may be recalled that, during
the preparation of this alkylate, two catal ytic al kylation reactions
are used in guelaenelyBh the heavy branched alkylaté dé§c?'be66ﬁCE>@'mW@e6 QicRotdifg
nol ar ratio of benzene to CJeri] to (err] l'inear olefin is maintained
at 1.2 to slbmﬂubmwenh@nalkylatlon reaction |n order to pronote the

m gration of q- olefin fromthe ends to the

interior of t @t ion, and thereby to obtain a mnimum 1-

or 2- phenyl i sorrm e ekaﬂ.;olec %ﬁﬁéf'&rﬁlﬁs éffedted d%ﬁ&wau bﬁ\‘tﬂétrbfé?enéé‘d
wherein the vol une ratio of hydrofluoric acid to the o efinis 1, and
15 5 linear alkylate agsediat theoiate oflBo%eby weightr igcthexerabedioferiie Azter@ of s
added

the present invention.

It may be recalled that, during the preparation of this alkylate, two
catalytic alkylation reactions are used in succession:

~ a first reactor wherein the molar ratio of benzene to Cz to Ca4

10 linear olefin is maintained at 1.2 to slow down the alkylation reaction in order to
promote the migration of the double bond of the olefin from the ends to the
interior of the chain before alkylation, and thereby to obtain a minimum 1- or 2-
phenyl isomer content conforming to the present invention, and wherein the
volume ratio of hydrofluoric acid to the olefin is 1, and

15 ~ a second reactor wherein a large excess of benzene is added
with respect to the olefin, and wherein hydrofluoric acid is added to obtain a
benzene/olefin molar ratio of 5.8 and an HF/olefin volume ratio of 2.
COMPARATIVE EXAMPLE 14

In this example, the sulphonation is effected exclusively on the Cys

20 to C4s heavy branched alkylate used in Example 4, in order to determine the

" influence of the molecular weight.

It may be noted that, as in comparative Example 13, the
corresponding sulphonate exhibits a superficial skin which makes it unfit for
use as an additive for lubricating oils.

25 COMPARATIVE EXAMPLE 15

This is the same as comparative Example 13 except that a single

alkylation reactor is used with a benzene/olefin ratio of 10, which results in an
alkylate wherein the molar ratio of the phenyl substituents in positions 1 and 2
to the total phenyl substituents irrespective of position is 0.20 instead of 0.093.
30 The consequences on the corresponding sulphonate are a lower
incorporation of lime (BN 14.5 instead of 19.4), a higher viscosity, a lower
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wWith respect to the olefin, and wherein hydrofluoric acid is added to
ohtain a benzene/olefin nolar ratio of 5.8 and an HF/ ol efin vol une
rati o of 2. COVPARATI VE EXAMPLE 14 24 In this exanple,
t he sul phonation is effected exclusively on the CJerr] 20 to C[err] heavy
br-anched al kyl ate used in Exanple 4, in order to determne the

i nfluence of the nolecular weight. It may be noted that,
as in compargirbiin PR, BbovbMl, a quicker BRpEARRICBIPMNIAATR el furiidiions 2
superficial skin which nmakes it unfit for use as an additive for

| ubri cati ng and poo2sompatibilityamakingikamfit &s & additive for lubricants. This is the

same as CQWMWN that a single al kyl ati on reactor
is used wit : _ of 10, which results in an _
al kyl ate wherein the ”Rﬁa%ttélﬁf:i Qv%f mdtfe RBe0¥e HeLBOI30/ ixturen o Akylagss 1
and 2 to the total phenyl substituents i1rrespective of position is
0. 20 i nstSeadcaritaMify3B0%0 not of the referencéhalkytateeysedcins Examples 1 to 9
correspondi ng sul phonate are a, | ower . . . .
according to the invention, but an alkylate obtained with a single alkylation
reactor, wherein the benzene/Ca to C.4 linear olefin ratio is 10, first resulting in
an alkylate having a molar content of 0.20 of substituent in positions 1 and 2.
This content, which is lowered to 0.16 in the 80/20 mixture with 20% of a heavy

10 alkylate, did not pass the tests satisfactorily, as shown in particular by the

~ formation of a gel and a superficial skin after one day, and poor compatibility
with the lubricating oil; whereas Example 5, starting from the same proportion
in an 80/20 mixture but where the linear alkylate had 0.093 molar content in
positions 1 and 2, had produced good results.
16 Dispersion tests, performed according to the spot test, as
hereinabove defined, yielded the following results, which are also shown in
Figure 3.
Dispersion Foaming
Alkylate composition Spot test on ASTM D-892
Example | Benzene/Cyx | Benzene/Cq;to Cqg propylene | corresponding Sequence 1
toCa tetramer derivative sulphonates
/ 13 100% - 372 0/0
5" 80% 20% 369 0/0
9 50% 50% 366 0/0
T - 100% 337 270160

It appears from these data that the dispersion is better with a
20 chemical mixture of the sulphonates according to the invention than with a
physical mixture of each of the individual sulphonates in the same proportions.
Foaming tests were also carried out following the standard
process of ASTM D-892, Sequence 1, wherein the better the figure the better
the product.
25 The results of these tests, which are given above concerning
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I ncorporation of lime (BN 14.5 instead of 19.4), a higher viscosity, a

| awer 24 filtration
rate, and, above all, a quicker appearanc%sof skin with gel formation
and poor conpatibility, making it unfit as an additive for lubricants.
COGVPARATI VE EXAMPLE 16 An attenpt was made to use the

80/20 m xture of alkylates 5 contai ning 80% not of the reference
al kyl at e usegyamples?5Bh8D acédtdbhg to the invention and the comparative Examples 11

and 13, confirm that, at excessively high contents of branched alkyl benzene

(EXAMPLE 11), excessive foaming makes the sulphonate unacceptable as an

additive for lubricants, and, on the contrary, at the contents according to the
5 invention (EXAMPLES 5 and 9) the sulphonates do not foam.
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but an al kyl ate obtained with a single

according to the invention,

al kyl ati on

olefin

i near

to (Jerr]

wherein the benzene/ ( err]

reactor,
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CLAIMS

1. Mixture of alkylaryl sulphonates of superalkalinized alkaline
earth metals characterized in that it comprises
5 (a) at least 50% and not more than 85% by weight of a mono-
alkylphenyl sulphonate in which the mono-alkyl substituent is a linear chain,
containing between 14 and 40 carbon atoms, and the phenyl sulphonate
radical of the alkaline earth metal is fixed, in a molar proportion of between 0
and 13%, preferably between 5 and 11%, and more particularly between 7 and
10  10%, in position 1 or 2 of the linear alkyl chain, and

(b) at least 15% and not more than 50% by weight of a heavy
alkylaryl sulphonate selected from:

(i) the dialkylaryl sulphonates wherein the aryl radical can be a
phenyl radical substituted or not, such as in particular the phenyl, tolyl, xylyl,

15 ethyl phenyl and cumenyl radicals, and wherein the two alkyl substituents are
both linear alkyl chains, of which the sum of the carbon atoms is between 16
and 40, and preferably between 18 and 40 carbon atoms, or

(ii) the mono- or poly-alkylaryl sulphonates wherein the aryl
radical can be a phenyl radical substituted or not, such as in particular the

20 phenyl, tolyl, xylyl, ethylphenyl and cumeny! radicals, and wherein the alkyl
substituent or substituents are branched chains, wherein the sum of the carbon
atoms is on average between at least 15 and up to 48 carbon atoms.

said mixture of alkylaryl sulphonates having a maximum molar
content of 10%, and preferably not more than 8% of linear mono-alkylphenyl

25 sulphonate, wherein the phenyl sulphonate radical is substituted in position 1
| or 2 of the linear alkyl chain.

2. Mixture according to claim 1 characterized in that it contains
between 75 and 85% by weight of mono-alkyl phenyl sulphonates such as
defined in (a), and between 15 and 25% by weight of the heavy alkylaryl

30 sulphonate as defined in (b') of said claim 1.
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3. Mixture according to claim 1 or claim 2, characterized in that
the linear alkyl chain of the mono-alkyl phenyl sulphonate, as defined in (a) of
claim 1, contains between 16 and 30, and more particularly between 20 and 24
carbon atoms.

4. Mixture according to claim 1, characterized in that it contains
between 50 and 75% by weight of mono-alkyl phenyl sulphonate such as
defined in (a), and between 25 and 50% by weight of the heavy alkylaryl
sulphonate as defined in (b) of said claim 1, said mixture being free of chloride
ions.

5. Mixture according to any of claims 1 to 4, characterized in that
the base number BN of said mixture, as measured according to Standard
ASTM-D-2896, is between 3 and 60, and preferably between 10 and 40.

6. Application of the mixture of alkylaryl sulphonates of
superalkalinized alkaline earth metal according to any one of the preceding
claims as a detergent-dispersant additive for lubricating oils.

7. Lubricating oil containing a mixture of alkylaryl sulphonates of
superalkalinized alkaline earth metal according to any one of claims 1 to 5.

8. Process for preparing a mixture of alkylaryl sulphonates of
superalkalinized alkaline earth metal according to any one of claims 1 to 5,
characterized by the mixing of the corresponding mono-alkyl phenyl! and heavy
alkylaryl hydrocarbons, the sulphonation of the mixture of hydrocarbons, and
the reaction of the resulting sulphonic acids with an excess of alkaline earth
base.

9. Process for preparing a mixture of alkylaryl sulphonates of
superalkalinized alkaline earth metal according to any one of claims 1 to 5,
characterized by the separate preparation of each of the alkylaryl sulphonic
acids, their mixing, and their reaction with an excess of base.

10. Process for preparing a mixture of alkylaryl sulphonates of
superalkalinized alkaline earth metal according to any one of claims 1 to 5,
characterized by the separate preparation of each of the alkylaryl sulphonates
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cont ai ni ng between 14 and 40 carbon at®f®, and the phenyl sul phonate
radi cal of the alkaline earth nmetal is fixed, in a nolar @aroportion of

bet ween 0 and 13% in position 1 or 2 of the linear cal kyl chain, and
10. B—a eq >06-aRd—Ret—rere an—50060 Figﬁ of a
heavy al kyl pryl sul phonate sel ected from (1)
the di al kyl aryl pul phonates wherein the aryl radical be a phenyl
radi cal substitufed or not, and wherein the two al kyl ,zbstituents are
both linear alky|] chains, of which the sumof the carloh atons igybetween
15 16 and 40, o (i1) the nopO- for pally-akkyl aryl

sul phonat es whergin the aryl radical can be gz
substituted or npt, and wherein the alkyl sdbstA t uent
~are branched chaj ns, wherein the sum of the cafbon ato
average between jat | east 15 and up to 48 carboy atops. 20
said m xture of fal kyl aryl sul phonates havi ng A4 maxi/mum nol ar
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position 1. or 2 of the linear alkyl chain.

accordi ng to claiml characterized in that the

th_e nono- al kyl substituent ‘and the pheny ul phonakfp egM%[N 25 the

sai d nono

3.

of

M xt ur Hmmﬂmnmuﬂn Q?Pnatleclh;r gg% \g/relegeg ?gdt ﬁéi t he nol ar HEET

proportion*of¢the Moné-alkyl substituent and the phenyl

t he sai d nono-al kyl phenyl sulfonate is between 7 and 10%
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CLAIMS

1. Mixture of alkylaryl suiphonates of superalkalinized alkaline
earth metals characterized in that it comprises

(a) at least 50% and not more than 85% by weight of a mono-
alkylphenyl sulphonate in which-the mono-alkyl substituent is a linear chain,
containing bétween 14 and 40 carbon atoms, and the phenyl sulphonate
radical of the alkaline earth metal is fixed, in a molar proportion of between 0
and 13%, in position 1 or 2 of the linear alkyl chain, and

: (b) at least 15% and not moare than 50% by weight of a heavy

alkylaryl sulphoné’te selected from:
(i) the dialkylaryl sulphonates wherein the aryl radical can
be a phenyl radical substituted or not, and wherein the two alkyl substituents

are both linear alkyl chains, of which the sum of the carbon atoms is between
16 and 40, or )

(i) the mono- or poly-alkylaryl sulphonates wherein the
aryl radical can be a phenyl radical substituted or not, and wherein the alkyl
substituent or substituents are brénched chains, wherein the sum of the
carbon atoms is on average between at least 15 and up to 48 carbon atoms.

said mixture of alkylaryl sulphonates having a maximum molar
content of 10%, wherein the phenyl sulphonate radical is substituted in

position 1 or 2 of the linear alkyl chain.

2. Mnxture accordlng to claim 1 characterized in that the molar

2. MxBgg
proportion 0

proportion of the mono—alkvl substituent and the phenyl sulphonate radical of

the said mono-alkylphenyl sulphonate is between 5 and 11%.

3. Mixture according to claim 1 characterized in that the molar

proportion of the mono-alkyl substituent and the phenyl sulphonate radical ofi

the said mono-alkylphenyl sulphonate is between 7 and 10%.
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4. M xture according to any of clains 1 to 3,

characteri zed in t hat the dial kyl aryl sul phonat

carc ]|

char acterie

5. Mxture accord| ng to any of clainms 1 to 4,

e EET
mr“@m[mtlua phenyl, tol g xylyl, &é%@%@&f@?s!ﬂ Feny |

t he nono or poly-al kylaryl sul phonates-conpri ses

an aryl radical chosen anong the phenyl, tolyl, xylyl, ethyl phenyl and
curenyl radicals. 6. M xture according to any of clains 1
to 5, characterized in that the nolar content of |inear

mono-al kyl phenyl sul phogat gl & DL ARG to any bk

ms 1to 3, charactenzed in
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that the dialkylarylsulphonate comprises an aryl radical chosen among the

_phenyl, tolyl, xylyl, ethylphenyl and cumenyl radicals.

5. Mixture according to any of claims 1 to 4, characterized in

that the mono or poly—élkylaryl' sulphonates comprises an aryl radical chosen

among the phenvl, toiyl, xylyl, ethylphenyl and cumenyl radicals.

6. Mixture according to any of claims 1 to 5, characterized in

that the molar content of linear mono-alkylphenyl sulphonate is not more
than 8%. _

7. Mixture according to any of claims;1 to 6, characterized in
that the sum of the carbon atoms of the two alkyl substituents of said
dialkylaryl sulphonates are between 18 and 40 carbon atoms.

. 8. Mixture according to any of claims 1 to 7 characterized in

that it contains between 75 and 85% by weight of mona-alkyl phenyl

sulphonates such as defined in (a), and Between 15 and 25% by weight of

the heavy alkylaryl sulphonate as defined in (b) of said claim 1.

8. Mixture according to any of claims 1 to 8, characterized in
that the linear alkyl chain of the mono-alkyl phenyl sulphonate, as defined in
(a) of claim 1, contains between 16 and 30 carbon atoms.

10. Mixture according to claim 9, characterized in that the linear

alkyl chain of said mono-alkyl phenyl sulphonate contains between 20 and

24 carbon atoms.

1. Muxture according to claim 1, characterized in that it
contains between 50 and 75% by weight of mono-alkyl pheny! sulphonate
such as defined in (a), and between 25 and 50% by weight of the heavy

alkylaryl sulphonate as deﬂned in (b) of said claim 1, said mixture be:ng free

of chloride ions.

12. Mixture according to any of claims 1 to 11, characterized in

that the base number BN of said mixture, as measured according to
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carbon a 8. Mxtu according to any of clains 1 to
7 charactériZed-in* ® “that it contains between 75 and 85% by wei ght of
nono- al kyl phenyl 15 sul phonates such as defined in (a), and between 15
and 25% by wei ght of t he heavy al kyl aryl sul phonate as defined in (b)
of said claiml. ' 9. Mxture according to any of clains 1
to 8, characterized in that the linear alkyl chain of the nono-al kyl

. . : Of LU y
phenyl sul phonate, as ddfi Mbgdure,according(tp clagimc1i eharactesaediinthstsaiden 16 -
-and 30 carbon . Mxture according to clTaim¥9,
characterize (8 Rumber N 3 gen 10 an chain of said nono-al kyl
phenyl sul phonat e contaias Applivien 46 ted mixture &ff aﬁﬁlbﬁw @ilﬁﬁ@nates of
11. M xture accordi ng to claim1, characterized in that

bet ween 50 andUpssalkglinizadyalkalise mﬂomtalyaccprd;nglto aoy Mmemftthe precedmgs
5 claims as a detergent-dispersant additive for lubricating oils.

tai ns

15. Lubricating oil containing a mixture of alkylaryl sulphonates

of superalkalinized alkaline earth metal according to any one of claims 1 to
12,

16.'Process for preparing 'a mixture of alkylaryl sulphonates of
10  superalkanilized _alkaline earth metal according to any one of claims 1 to 13,
 characterized by the mixing of the corresponding mono-alkyl phenyl and
heavy alkylaryl hy.dr'ocarbons. the sulphonation of the mixture of
hydrocarbons, and the reaction of the resulting sulphonic acids with an
excess of alkaline earth base.

15 17. Process for preparing a m|xture of alkylaryl sulphonates of

superalkanilized alkaline earth metal according-to any one of claims 1 to 13,
characterized by the separate preparation of each of the alkylaryl sulphonic
acids, their mixing, and their reaction with an excess of base.
18. Process for preparing a mixture of alkylaryl sulphonates of
20 superalkanilized alkaline earth metal according to any one of claims 1 to 13,
characterized by the separate preparation of each of the alkylaryl
sulphonates entering into the composition of the mixtures and their mixing in
the requisite proporftiggs.
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_25 ysuch as defined in (a), and between 25 and 50% by wei ght of the hegvy
*al kyl aryl sul phonate as defined in (b) of said claiml,

i ng
free of chioride Tons. 12. M mﬁ% accordl ng to
any of haracterl zed in t hat the base nunber BN of
said m gﬁ!ﬁﬂllgmmnﬁ d according to 30 St andard ASTM D- 2896, is
bet ween 29 . .

CLAIMS

1. Mixture of alkylaryl sulphonates of superalkalinized alkaline
earth metals characterized in that it comprises

5 (a) at least 50% and not more than 85% by weight of a mono-
alkylphenyl sulphonate in which the mono-alkyl substituent is a linear chain,
containing between 14 and 40 carbon atoms, and the phenyl sulphonate
radical of the alkaline earth metal is fixed, in a molar proportion of between 0
and 13%, in position 1 or 2 of the linear alkyl chain, and

10

(b) at least 15% and not more than 50% by weight of a heavy

alkylaryl sulphoné’te selected from :
(i) the dialkylaryl sulphoﬁates wherein the aryl radical can
be a phenyl radical substituted or not, and wherein the two alkyl substituents

are both linear alkyl chains, of which the sum of the carbon atoms is between
15 16 and 40, or | ’

(it) the mano- or poly-alkylaryl sulphonates wherein the
ary! radical can be a phenyl radical substituted or not, and wherein the alkyl

substituent or substituents are branched chains, wherein the sum of the

carbon atoms is on average between at least 15 and up to 48 carbon atoms.

20 said mixture of alkylaryl sulphonates having a maximum molar
content of 10%, wherein the phenyl sulphonate radical is substituted in
position 1 or 2 of the linear alkyl chain.

2. Mlxture according to claim 1 charactenzed in that the molar
-propottion of the mono-alkvl substituent and the phenyl sulphonate radical of
25

the said mono-alkylphenyl sulphonate is between 5 and 11%.

3. Mixture according fo claim 1 characterized in that the molar
proportion of the mono-alkyl substituent and the phenyl sulphonate radical of
the_said_mono-alkylphenyl sulphonate is between 7 and 10%-




__513. " claim 12,- characterized in that said - base
“nunber BN i s between 10 and 40.

m i(t lurimmmlmnlﬂmtmﬂ | phonat es of super al kalli4'ni ?28 g%ygg?f Eﬁ'
meta * L] S,

f gllone of the precedings 5 clains as ' a
det ergent'-ai spersant additive for lubricating oils.

Lubricating oil containing a m xture oE_QaI kyl aryl sul phonat es of
superal kal i ni zed al kaline earth netal according to any one of clainms 1 to
12. 16.

i

15.

Process for preparing a m xture of alkylaryl
sul phonates of 10 superal kani | i zed,_ al kal i ne _earth tal according to any
one of claims 1 to 13, 4. -%A’_(@jﬁ%[f&?@"ﬁgﬁaﬁﬁqf ISy %%g)fﬁfﬁt@f‘ze n
correspondi nghgPRes AldihaRiiBHor@ comprises an aryl radical chosen among the

phenyl, tolyl, xylyl, ethylphenyl and cumenyl radicals.

5. Mixture according to any of claims 1 to 4, characterized in _

that the mono or poly-alkylaryl sulphonates comprises an ;r-yl radical_ chosen
among the phenyi, tolyl, xyiyl, ethylphenyl and cumenyl radicals. . _

6. Mixture according to any of claims 1 to 5, characterized in

that the molar content of linear mono-alkylphenyl sulphonate is _not more
than 8%. _

10 7. Mixture according to any of claims:1 to 6, characterized in

that the sum of the ca_rbbn atoms of the two alkyl substifuents of said
“diatkylaryl sulphonates are between 18 and 40 carbon atoms.

8. Mixture according to any of claims 1 to 7 characterized in
that it contains between 75 and 85% by weight of mono-alkyl phenyl
sulphonates such as defined in (a), and Between 15 apd 25% by weight of
the heavy alkylaryl sulphonate as defined in (b) of said claim 1.

15

9. Mixture according to any of claims 1 to 8, characterized in
that the linear alky! chain of the monc-alkyl phenyl sulphonate, as defined in

(a) of claim 1, contains between 16 and 30 carbon atoms.

20 10. Mixture according to claim 9, characterized in that the linear

alkyl chain of said mono-alkyl phenyl sulphanate contains between- 20 and
24 carbon atoms.

11. Mixtgre according to claim 1, characterized in that it
L
contains between 50 and 75% by weight of mono-alkyl pheny! sulphonate
25 such as defined in (a), and between 25 and 50% by weight of the heavy

alkylaryl sulphonate as defined in (b} of said claim 1, said mixture being free
of chloride ions. '

12. Mixture according to any of claims 1 to 11, characterized in
that the base number BN of said mixture, as measured according to

30  Standard ASTM-D-2896, is between 3 and 60. | REPLACERiIHT SHEeT |
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heavy al kyl aryl *hydrocar bons, the ‘5ul phonation of the
[ ocarbens—amnd The reac

m xture of
“hydroc ; e reaction of the resulting sul phonic acj J
excess of al kali 1 base. 15 17. Prmé%wgw %B%E?;ri ng
a m xt urﬂm“ m&‘s@ﬂl\ﬂ | phonat es of superal kani l'i zed al kaline earth
metal acbe Jy ene of clains 1 to 13, characterized by the

separate preparation of each of the al Ryl aryl sul phonic

m xing, and-their reaction with an excg€ss of base.

Process for preparing a m xture of al kylaryl sul phonates of 20
superal kani | i zed al kaline earth netal according to any one of clains 1 to
13, char act er i zedihMiktuee saparding tpradaiar 42| whacdctedx=d of thadtesaid

al kyl aryl sul phonates .entering intg the conposition of the m xtures
and their m Q38§ 'i“r'fe‘ger BN B REeRR, iaf‘g 4% oporti ons. 25

14. Application of the mixture of alkylaryl sulphonates of

acids, their
18.

superalkalinized alkaline earth metal according to any one of the precedings

claims as a detergent-dispersant additive for lubricating oils.

15. Lubricating oil containing a mixture of alkylaryl sulphonates

of superalkalinized alkaline earth metal according to ahy one of claims 1 to
12.

- 16.'Process for preparing a mixture of alkylaryl sulphonates of
10 superalkanilized alkaline earth metal according to any one of claims 1 to 13,
characterized by. the mixing of the corresponding mono-aikyl phenyl and
heavy alkylaryl hydrocarbons, the sulphonation of the mixture of
hydrocarbons, and the reaction of the resulting sulphonic acids with an
excess of alkaline earth base.

15 17. Process for preparing a mixture of alkylaryl sulphonates of

superalkanilized alkaline earth metal according fo any one of claims 1 to 13, _
characterized by fhe separate preparation of each of the alkylaryl sulphonic
acids, their mixing, and their reaction with an excess of base.
18. Process for preparing a mixture of alkylaryl sulphonates of
20  superalkanilized alkaline earth metal according to any one of claims 1 to 13,
characterized by the sep'arate preparation of each of the alkylaryl
sulphonates entering into the composition of the mixtures and their mixing in
the requisite pr0por_tic335.

25
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(57) Abstract

The invention concems a mixture of superalkalified earth-alkaline comprising: (a) S0 % to 85 % by weight of one mono-alkyl-
sulphonate with a Cy4-Cyg linear chain in which the molar ratio of phenyl-sulphonal:e substituent in position 1 or 2 is between 0 and 13 %,
and (b) 15 % to 50 % by weight of one heavy alkyl-aryl-sulphonate, in which the aryl radncal is phenyl substituted or not and the alkyl
chains are either two linear alkyl chains with a total of 16 to 40 carbon atoms or one or several branched alky! chains with an average total
of 15 to 48 carbon atoms. Insofar as these mixtures contain less than 10 % of lincar mono-alkyl-phenyl-sulphonate substituted in position
t or 2 of the linear alkyl chain, they have properties enabling their use as washing-dispering additive for lubricating oils.

(57) Abrégé

Un mélange d’alkyl-aryl-sulfonates alcalino-terreux suralcalinisés comportant: (a) 50 % a 85 % en poids d'un mono-alkyl-phényl-
sulfonate. & chaine linéairc en C14-Cap dans lequel la proportion molaire de substituant phényl-sulfonate en position 1 ou 2 est comprise entre
Oet 13 %, et (b) 15 % 2 50 % en poids d’un alkyl-aryl-sulfonate lourd, dans lequel le radical aryl est phényl ou non ct les chaines alkyl
sont soit deux chaines alkyles linéaires avec un total d’atomes de carbone de 16 2 40, soit une ou plusieurs chaines alkyles ramifi€es avec
en moyenne un fotal d’atomes de carbone de 15 2 48. Dans la mesure ot ces mélanges contiennent moins de 10 % de mono-alkyl-phényl-
sulfonate linéaire substitué en position 1 ou 2 de la chafne alkyle linéaire, ils présentent des propri€tés les rendant aptes a leur utilisation
comme additif détergent-dispersant pour huiles lubrifiantes.




