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ALKYLARYL SULFONATE DETERGENT 5 MIXTURE DERIVED FROM
LINEAR OLEFINS FIELD OF THE INVENTION The present invention
relates to oil soluble alkylaryl sulfonate detergent mixtures derived from
linear olefins. The compositions contain a relatively high amount of for 2
tolyl or xylyl isomer of the linear alkylaryl sulfonate and employ a 10 heavy
alkyl benzene sulfonate derived from linear olefins. BACKGROUND OF
THE INVENTION In the prior art, methods are known for preparing weakly
or strongly superalkalinized sulfonates from sulfonic acids obtained by the

sulfonation of di%W&MXM&%F@&%@%%ﬁE kBN Excess of
alkaline earth patehhage; BERher® corpoUNISRIcrUeafw Beigrgents
when employed in a lubrication oil composition. The alkyl aryl
hydrocarbons subgcted to the sulfonation reaction are obtained by

@Fa?dﬁﬁligﬂﬁ?el NRRITAAENCraft reaction of different aryl hydrocarbons,

particularly aromatics with two different types of olefin; namely, branched
olefins and finear plefinsnpicaly biakehed oiefins aeiahiaingdibythe

20 oligo poR/merizatio_n of propylene to C15 to C42 hydrocarbons, )
paviisRady el FopieRE RFaBb YR RRTZ e e R BV FAGE BT DiEh
dgfinntherysefidiineak olefipsbmically areLRiringd I the AlgePemploy a
yierization of ethylene to C14 to C40 hydrocarbons. While it is relatively

disay e kbt ace sl ineps s sH FhEGRIAE2S alkaline earth base
not fixed in the form of salt if the sulfonic acid is derived from a
hydeorasRen pbiriedripyrativiationrhan aryl hydrocarbon with a
branched olefin. It is difficult if the alkylation is effected with a linear olefin.
It is particularly difficult for the alkylation of an aryl hydrocarbon where it is

_ monoal Ky Enerinheie BRRGES g kBATER EoBPISRAIRG| WA K B EBONS

hayertie. any Y BSHLENL G ROSIIRAS L AR AQ.2:0h he dinealBied shain

due to the fonnation of a skin in the open air. This poor 1 dispersion is

rsierproatuhesd inthesnearimmd Seorbrtamsas g AlEpb e gretal base.
stHonatemiakis ihit cREBSRORASAC NG AR M Prad8adonalow

base number (BN between 3 and 60), hence to a low content of free lime
FIPRShisse hBe HkyhpBpgiydrocarbons subjected to the sulfonation reaction are

obtained by alkylation via the Friedel and Craft reaction of different aryi
hydrocarbons, particularly aromatics with two different types of olefin; namely,
branched olefins and linear olefins. Typically, branched olefins are obtained by the
oligo polymerization of propylene to Cy5 to C4; hydrocarbons, particularly the
propylene tetrapolymer dimerized to an average of Cyq olefin. The useful linear
olefins typicaliy are obtained by the oligo-polymierization of ethylene to Ciy to Cap
hydrocarbons.

While it 1s relatively easy to obtain a good dispersion in the mediom of
alkaline earth base not fixed m the form of salt if the sulfonic acid is derived from a
-hydrocarbon obtained by alkylation of an aryl hydrocarbon with a branched olefin. It
is difficult if the alkylation is effected with a linear olefin. It is particularly difficult
for the alkylation of an aryl hydrocarbon where it is monoalky! and wheré a high
percentage of the alkyl aryl hydrocarbons have the aryl substituent on positions 1 and

2 of the linear alkyl chain due to the formation of a skin in the open air. This poor
: _



dioxide and carbonate. 5 In fact, the alkylation reaction between benzene
in a large molar excess and another aromatic or aryl hydrocarbons
around 25 mole % of the alkyl aryl hydrocarbon has the aryl substituent
on positions | and 2 of the linear alkyl chain but displays an undesirable

HER SRR HIAOREIEE By eSS FestHBRa rsh Benemsienst
WuBoRab, Na: 4 764 R9R:sthisdighpiepestiomatkyk aryl dnmrecaberndf number

having an aryl radical on position 1 or 2 of the linear alkyl chain results i
AR AR AP SIS RIS OB REPE i SR THAL A8°HipersEiar carbon
"skinidis faerpedodhils "skin” makes this product unacceptable as an

additive for lubricating oil. Furthermore, the formation of the superficial

skin is %}enerallﬁ accompanied by a very low filtration rate, a hi%l

viscosity? S fbuiih &b HaraROR BHOMBERRC S RERATBFatich BRaAAE £18pss and

paffermanag.andranungesicabiedti tidiappeanance o eveRlkyl aryl
sedimentation, when the sulfonate thus prepared js added at the rate of .

16955 MR GRE (6B SV TURFI T REaBP B dStordd 1o BRethmtiorain but
Alibsiighaa bighpranedionefaheiariisubstiiest op pesiiansd aagd2ved, for

- the linear alkyl chain}\g{;ovides some_ performance . benefits, the formation
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different isomers differing by the position of the aryl radical on the carbon

atBth HIRESIREP SRDICHIDNCE T SXhite ASBRFES R CEVE ibvlsamed-oris
th‘@k&:@ﬂ%{&i@&}@iﬁ@ﬂ%&%ftfﬁﬁmmgia@hﬁﬁdcﬁﬂkf@m‘@;te}@o@fcaikaéiBﬁ.%ﬁﬂhemom,
metals obtained from these different isomers. 25 In U.S. Pat. No. i
5'83¢PEgAU R LI RHKT ﬁ%lgtﬁ‘f}é‘ Bis‘%?&%ﬁﬁ %ﬁ%&rﬂBaBbfﬁr&’ YGVEFESIY tiration
afarementiotiedodigbRsksritoasomueh asdiieimela de:efibagnatybf anti-rust
hydrgcarbon, ott(ler than ber%égne%té%\éing the aryl substituent on Eosition 1

oP % T HinaaT AR 5L BELABRH B AL § 60 0 BSRIEdEy hon the

betyeemStanthid Yeandadiste paricallasly lnedeew @ @ndoldMndard
However, such a rocr:gﬁi has some drawbacks: 30 s%uexampl_e, benzene

cOMTIBS UcRe B AR FATIRSETD el % RAURT R Tt B!

ofstive:Bkin: angh dsalkylatiandvesteantustedtbyotighnatilipeecesss gedformance
staggered reaction (two reactars in series) was required. Therefore, if
alR§&fIGh AL SHIRIE A hrotigh B EY 156 A PERESE o reactors were
also required: an

To study this phenomenon, the applicant has carried out chromatographic

analyses to identify each of the different isomers differing by the position of the aryi
radical on the carbon atom of the linear alkyl chain and examined their respective
influence on the properties of the corresponding alkyl aryl sulfonates of alkaline earth

metals obtained from these different isomers.

In U.S. Pat. No. 5,939,594, the applicant has thus discovered that he could
overcome the aforementioned drawbacks in as much as the mole % of the aryl
hydrocarbon, other than benzene, having the aryl substituent on position 1 or 2 of the
linear alkyl chain was between 0 and 13 % and particular]ly between 5 and 11 % and
more particatarly between 7 and 10 %. However, such a process has some drawbacks:
for example, benzene could not be used as the aryl hydrocarbon —since it leads to the
formation of the skin, and if alkylation was conducted through a HF process, a

2
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iIsomerization reactor in order to decrease the level of double bound
between carbons | and 2 down to less than 13 % and then a alkylation
reactor. Such afore mentioned 5 process has at least two drawbacks:
chlorine is utilized and two reactors are required for the alkylation
réagiond HSA0tian B0 RRECEHZ0A, SPEthe AppAsHEE h BRI iesy el el thalipewas

cauifh pvereams, the afpremeniicaedWiavhasksyaroid the naressity of

having two reactors _at alkylation step and the chlorine) with the use of
pBerzeneetaRsRiakiB Ry e Cadssre e B davsioying this RAIBWiRgHktLrerbons
qf alkaling.aarshdanatals daving:aifem 20,94 16n7820 Ry Weightel aingaed

mono alkyl phenyl sulfonate in which the linear mono alkyl substituent

aBAtaRS Ot 4 B arEaMbERkaT RIS BT dterabi HitA DEEFAT WaEHeqUiTed

MR ARdiiRsH el of the phenyl sulfonate radical fixed on position 1
or 2 of the linear alkyl chain is between 10 % and 25 % preferably 15

between 13 % and 20 % and, b) from 30 % to 80 % by weight of a
branchd@ FhénBaaIRiA-ghepl Kitba 4R s whinks diecararchea e seWkyl

syRsHenEeoRRInS e dAHa 1 B LRENAT- AN S ERWBVEF hAVR faiRErcactors

high content of linear mono alkyl p_henﬁ/l sulfonate 20 substituted In
pigitiohatioy peprambiia é&l%i%?% eriihe tse g BRRGTHE ASFBPECISY HrRsaon
alkylnberyhsufonatemwhich the drranahed ane sl substituents

contain ffom 14 to 18 carbon atoms was required to avoid skin formation
and moisture sensitivity, but as the average molecular weight and the

level of Rhear rBRAIKYIPHERYPEBIELS haiprraresne diehbhraghulfonate
alkyl, ERAIRISIR0IOMARPINS PEIFRINRAEESERSUEDAS Saluhilitying seuere

formulation and skin formation in the open air after 20 days, decrease.

Svisienap) yriTons2 i AN 6ab b atams. tiel dpiradarhad Bresvarbauiienaie radical
couich Qyessoms: theafementionemdrankiacks withdhe 1158 LlbENZEpR ferably

as an aromatic r(:ﬁ/drocarbon by increasing the level of total linear mono
ahgiregrdate Bhaling3 €14 to C40 linear chain due to the fact that the
molar proportion of the phenyl sulfonate substituent in position 1 or 2 is

decreasgd. From preferablyshewsen & o, 2onadond@wiie dReitentaio.
Through the mixture of alkyl aryl sulfonates of .
sulfonate in which the branched mono alkyl substituent contains from 14 to 18 carbon

atoms.

However, due to the high content of linear mono alkyl phenyl sulfonate
substituted in position 1 or 2 of the linear alkyl chain, a large quantity of branched
mono alkyl phenyl sulfonate in which the branched mono alkyl substituents contain
from 14 to 18 carbon atoms was required to avoid skin formation and moisture
sensitivity, but as the average molecular weight and the level of linear mono alkyl
phenyl sulfonate having a C;4 to Cyg linear alkyl chain is too low, some performances
such as solubility in a severe formulation and skin formation in the open air after

20 days, decrease.

Similarly, in U.S. Pat. No. 6,054,419 the applicant has discovered that he
could overcome the aforementioned drawbacks with the use of benzene as an

aromatic hydrocarbon by increasing the ievel of total linear mono alkyl sulfonate

3
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superalkalinized alkaline earth metal comprising: 5 a) 50 to 85 % by

weight of a mono phenyl sulfonate with a G4 to C40 linear chain wherein

the molar proportion of phenyl sulfonate substituent in position 1 or 2 is

between 0 and 13 % and, b) 15 to 50 % by weight of heavy alkyl aryl

$ulformtd whefainthearhirabica ik plenyharthetharier treaikybohdithapbeny!

ol AR N G o S AT e R T

Srone. or A p ura Ity 0 sranched 351 ain ' with- on erage

Rurfiber dfearoch’atons bf THhitougB.the asyhuch Aslklyesed miktnress of

contal ss.th % henyl sulfonate substituted
Srsfil |c§ﬁn] 6F nn%qhegllgr%éjg? %?%(5?8%%@1 l%lﬁg avoid the "skin" formation

and do not dlsplay too much sensibility to water. But as the level of 15

total linear moﬁ@ﬂalﬁf}l %Han\ylcéght@mtw(m;ﬁmg)é QlfgrtetCHOHindan &lkylo

a|n ecreases erformances hle s ablllbg % q
i Whereih T, { grosp 1’(101’1 oF 618/ na € Subs il position
so u |Icty In severe ormu ati also cor n |ng ecreases.

Manediebetiiseapplichiidttwasl2 drawbacks, the use of benzene which is
more toxic than toluene or xylene, the necessity of two reactors at

alkylati%rl step g QOT el ru%m (t)f Pl‘lee%!kyl tels.a%llnea{fg 29 lonﬁe?"fx)( the aryl
chain) which glvea |gh |¥1ole ercentag ifonate radical in

mﬂﬁi@hﬂpﬁﬁﬁybbﬂwilm@ﬂalkﬂt}dmmwrmmme{amdmmpﬂﬂaﬁmbmn@fwﬁh a
Ct%' Patlb e% glllt¥ ; E%J)rr{(l%a)ﬁtabllltg bfoan?] glit er%% % gl chain with
re uiton

tion of sedimen mal%a?&age ere IkyI aryl's tes are
rrmixademgﬂ smmaﬁlzambRMbasédraﬂtMpheﬁhﬁeQ Fherefore, there remains
a need to 25 develop oil soluble detergent mixture having a high mole
percentage or thg aryl sulfon ate radical i in.p {Bontllo ,?r 2{< rthe Ilnear
b

eges d.lres o1 aml Hear, o ai 1
chain, which does ho guickly develop an unaccep In, mMi ga e

headttyisslies@adumipravdsitipesolubllity ard teoimzatibili] oi_‘whe they avoid the
detﬁugetn ; mlﬁtol{{ G é (?0 }MM’%R%ZQ&% }Jlélé{llslehll—l ?%}Q‘?e?'%‘%!? &S 1evel of

herein are directed in part 0 A tergent mixture w overcomes many
ofdta lmaemmmiﬁgkjpabmﬂeﬂﬁnmmmmfg héinve rﬁii:@ s dirdicyé dhorg

ter ent mlxture I %HI{Rnat 0 [ tals .
o A S S S AP AR S ey e
stifrstitiedtoalto correspondingly decreases. Moreover, this appllc&tion has
2 drawbacks, the use of benzene which 1s more toxic than toluene or xylene, the

necessity of two reactors at alkylation step.

The structure of the alkylates (linear and long alkyl chain) which give a high
mole percentage of aryl sulfonate radical in position 1 or 2 of the linear alkyl chain is
important for improvement of compatibility, solubility, thermal stability, foaming,
dispersion and reduction of sediment in the final package where alkyl aryl sulfonates
are mixed with sulfurized overbased alkylphenates. Therefore, there remains a need to
develop oil soluble detergent mixture having a high mole percentage or the aryl
sulfonate radical in position 1 or 2 or the linear chain, which does not quickly develop
an unacceptable skin, mitigates the health issues and improves the solubility and

compatibility of the detergent mixture.



or xylyl sulfonate, wherein from 15 to 30 mole % of the tolyl or xylyl ring is
attached on positions 1 or 2 of the linear alkyl chain; b) 10 to 50 % by
weight of a heavy alkyl benzene sulfonate derived from alkylation of
Vi AR Y AT R ISYEINMEK? Blefin, wherein heavy benzene sulfonate
10 is selected from: i) dialkyl benzene sulfonate, ii) monoalkyl benzene
sulfonate, wherein the alkyl substi ' [ thedirnerzationabmes
the Iingg ‘(%{}/é# ?ué?ls(;}"me%i%ﬁ%é%%%n%ﬁ%ﬁﬁfé%ﬁ aspectofthe .
niaventioheidssire Gtsdttber BPiotiny e SARETStoNS REHENsig A major & S e
Anountoholl o 1uRrsaing viscosite andraeminamamsugt of detergent
mixture described above. Detergent concentrates can also be prepared by
employing an organic diluent in place of the oil of lubricating viscosity. The
014 to £40 lifdeodkykisstyyicgilyoh Devdofcarb brodingayiich o peREhto!

20,part on the, IR hat.it %m'%x%@e%emi{eg@mga;brwmmached

Sht Wi crho ributions are available. Particularly preferred linear
alkypbenittairi drého Bibe lints: ikgDcsarbons and more preferably form 20 to
24 carbon atoms. Surprisingly, the detergent mixture can have a large

amount of the tolyl or xylyl ring.is attache It S.9fthedineat

e & fonEte 0
alkyl chain; pré?et\réag{ﬁy}%#x%%%g%%ﬁ m\%%&ﬁ%&?\%ﬁ%me preferably o
fagieni 2otoc? b enetes/saftt6lyl or Cyljibrag ols tarhediohpositienspo g fonate
Elt;éa%gr%gr alkyl chain; without exhibiting stability or compatibility problems.

) erdagtmn‘ appears to be due to the particular selection 5 of heavy
alkyl benzene sulfonate derived from alkylation of benzene with CIO to
C14 linear olefjn. Othigtlicgrhbinatiossldmaet, share this synergy.
Particularly preferred detergent mixtures of the invention preferably

contain from 60 to 80 % by, weight of component a) define above and... ...
from 20 to 20 O/%)by 5 W %ka“??%ﬁ%ﬁé%%?a é’fi%vgl rg%o%é.a 'Pg‘%rg 3{/11 eHt

thehase e afdderdetergens fnhixfireasm@astréd according to Standard
ASTM-D-2896 is from 3 to 60 and more preferably from 10 to 40. In fact,
said mixture exhijbits a set of égBeagilgsii?f solubility in the lubricating

1) mixture
Another aspect of the invention. is directed to lubricating composttions
comprising a major amount of oil of lubricating viscocity and a minor amount of
detergent mixture described above. Detergent concentrates can also be prepared by

employing an organic diluent in place of the oil of lubricating viscosity.

The Ciz to Cyg linear alkyl is typically a blend of carbon cuts, which depend in
part on the process that it employed to prepare it. Thus, both narrow and wide carbon
distributions are available. Particularly preferred linear alkyl contain from about 16t

30 carbons and more preferably form 20 to 24 carbon atoms.

Surprisingly, the detergent mixture can have a large amount of the tolyl or
xylyl ring is attached on positions ler 2 of the linear alkyl chain; preferably from
25 18 to 25 mole %, and even more preferably from 20 to 25 mole%o of tolyl or xylyl ning
is attached on positions or 2 of the linear alicy] chain; without exhibiting stability or
compatibiiity problems. This interaction appears to be due to the particuiar selection

5



oil, filtration rate, viscosity, dispersion of impurities (carbonaceous

particles) 10 incorporation of alkaline earth metal in the medium, thermal

stability at 80C, an absence of turbidity and an absence of the formation

of a superficial skin after a storage of 3 days in an open beaker at room.

tEmpRrALIEe] voligh makesdhederpadtitutadjkatiractive Bsizene with Cigto Cia
etergent/di rsanEP:b‘ ubricating oll ittons DETAILED

%‘ﬁé@%gﬁ' %Dﬁ ]I?EIWEWI\?E% F:h RIS BIGAtESt aspect, the

present invention involves a mixture of alkyl aryl sulfonates of alkaline

earth nfataiwliﬁslﬁptﬁeﬁﬂorakas@atergimﬁ/ﬁ@pétsam\&@hdimW@Sefembly contain

brlc ing Qi thods for pre aid mixture Prlor o
LU T BRI Th e Sl B G Mo 820 % b
5 M@ﬁ%@eﬁmﬁﬂm lﬂ@ﬁme&eﬂ@er@mf&aﬁ@t&%ﬁgmm@s dsn@nhe th:&rg,ent

TG LA ATy AL IS ENAIAIAS B L gFore

aRcadiottyytsulftinic 4gid. In other words, it is an alkaline earth metal salt
of an aryl, tolyl or xylyl, etc., that is substituted with (1) an alkyl group and

(2) a sulfo |c 25 Cld 0 tls cap le of forml _ al.salt. The. .
term” i R TR RO BANON, TR e ieatng
Sdmlﬁlumm@ i&h@ teﬁmsﬂnﬁ mqier%ﬁhﬁmmtﬁeﬂxmrbwk}de&wé@mﬁeimwical
fixed on positi r2 of ain" refers to t o

0GR OIS O A THE S SOFBY By P e R SHABAPoR B2 an
listesanadkyl tﬁhatltitt}hat(ﬂﬂﬁ ﬁmm dh&lﬁrﬁtnﬁmﬂoaaﬁdnmp&ﬂﬁm gfithefter a
linear alk%/I chain, The fIrSté) aiilf-%q of the linear haln [ 5hthe POS ﬂon at
TR ERE BF SRR T sré’é’é?mﬂmé’s&lo%“?s‘i"mlr%e eer
asliatanitly thedibtpesivangdheligrrasihABbrvedns almornm&zmi‘dmear
alkylbenzenes which comprises a benzene ring appended to any carbon

tom o ially Jj -C14 in..10 The term "base

%%Eé&fﬁﬁ%iﬁg‘g%%ﬁ%%ﬁ?&%@ﬁgﬁg@%ﬁﬁment to milligrams of
KOH in one gram of sample. Thus, higher BN numbers reflect more

15 In its broadest aspect, the present mvention involves a mixture of alkyl aryl

sulfonates of alkaline earth metals, its application as detergent/dispersant additives for
lubricating oils, and methods for preparing said mixture. Prior to discussing the

imvention in further detail, the following terms will be defined:
Definitions

20 As used herein the following terms have the following meanings unless

expressly stated to the contrary:

The term "alkaline earth alkylaryl sulfonate” refers to an alkaline earth metal
salt of an alkylaryl sulfonic acid. In other words, it is an alkaline earth metal salt of an
aryl, tolyl or xylyl, etc., that is substituted with (1) an alkyl group and (2) a sulfonic

25 acid group that is capable of forming a metal salt.

The term "alkaline earth metal" refers to calcium, barium, magnesiunl, and

strongium.
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alkaline products, and therefore a greater alkalinity reserve. The BN of a
sample can be determined by ASTM Test No. D2896 or any other
equivalent procedure. The term "overbased alkaline earth alkylaryl

sulfonate” refers to a composition 15 comprising a diluent (e.g.,
lubricatifigeiéyanghanealltayd Sulforbtelalkyltohy! sulfonaterediatityixglybn
sulfanate, wherein additional alkalinity is-prqvided b ichiometrig .. 1
o T Y S M s .
reait withytht satidicinoidtyabf fhredotfohatei@naighaditie th ko lgkbe at the first
ngorRaratatan s oeIbased sHpRRtGICEISHE SaoK DPOAING AL Guin is
operating temperatures. 20 The term “low overbased alkylaryl sulfonate™
refersdeitam evérbssodmiketihe! dwrthaikyldry ssctiohnesilavitgamBidisfely
about gp Jhe term "high overbased alkaline earth sulfonate"
reafglrﬂsC %Egcr}]a%%{rf)agg gﬁfaline earth alkylaryl sulfonate having a BN of

250 or more. Generally a carbon dioxide treatment is required to obtain
high BN Bvettasét AlBtergens eompositiohsntap slky Ietigonek tvhicihigmprises a

forms & collodal 9&%@8?&;‘1%% éﬁhe&ffi‘laF&ﬁ%f%@@&&a%ﬁbﬁ[%ﬁ%&P@?if@qﬂaﬂ!yi
percen{lage are weight percent, all ratios are molar ratios, and alil
mdiesular weights are number average molecular weights. 7 Description -
of C14 to C40 Linear Olefin The C14 to C40 linear olefins can be a

mixture ;fkgféri%s" C%%%{i@%? léé%}%glzxégf&%% &f i%é‘ Ak gill?égé]e%uivalant to

C20-C2 -C2 ao+ linear groups,

advdahtagee vk {Hése mixtures drenrorsinbhfiterhighepdly marizations bfct more
ethylene, These 5 _parfi {s, ( r isti

I R D e By L M R LEPIR SR can
Prefelebiyitied ey lihgEMolafih&eohtdifteohighy dégremwihalphawidfis.
typically greater than 70 % by weight and typically greater than 80% often

approaching 90 % by weight..Linear olefin 1)’ he e "
chain grgfvglt%tﬁ%ceos\)sé %ﬁeé%ﬁoa%%%laberﬁ%@hﬁ@(g%ﬁf %{efﬁﬁ%t.gTﬁ%%érlclg%neas%omposmon
yieldsmvengruinivene destralghri chiain olbolefire itk e dontriothett ZiBgltbel vl
polymerization. Non:Zi r.ethylene chain..arowth,oli erizati
e e
of this mventiondnaisdel waslkrdicking tismeedl dgscatalsaicon the amount required to
?y%r%;cjﬁ 3&1&”&%%%18&”&%@‘%’; %%Eﬁ‘éf'g‘uﬁfo';&% € ﬁ%&utgﬁxeﬁﬁdgﬁtces%{ﬁ& %%Slﬁéorporated
in the overbased sulfonate to ensure easy handling at safe operating temperatures.

The term "low overbased alkylaryl sulfonate" refers to an overbased alkaline

earth alkylaryl sulfonate having a BN of about 2 to about 60.

The term "high overbased alkaline earth sulfonate" refers to an overbased
alkaline earth alkylaryl sulfonate having a BN of 250 or more. Generally a carbon
dioxide treatment is required to obtain high BN overbased detergent compositions. It

is believed that this forms a colloidal dispersion of metal base. .

Unless otherwise specified, all percentages are in weight percent, all ratios are

molar ratios, and all molecular weights are number average molecular weights.
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15 require further processing techniques to provide a suitable alpha olefin

. carbon distribution. The procedures for the preparation of alpha olefins

are well known to those of ordinary skill in the art and are described in
detail. under the heading "Olefins" in the Encyclopedia of Chemical
Trebristipgys Secandkdiiomr Kitkfand Othmer, Supplement, Pages
632-657, Interscience Publishers, Div. of John Wiley and 20 Son, 1971,

‘which i Pbe orate refer nce. Advant usly the
il M5 i RO gNe BT 1S, uH B oGE ARt By

Cﬁlﬂﬁﬁfm &hillipe Chemical, Carpanywiterdhe Games- Oifzm@méﬂn@ép@ﬁmps,
|n C20- C§ hgr Normal a ha olefin C26- C%8 bgiBrmsh Eetro%elfrgwi Th
8?%50}5 b %%%Lgr O ey S BRI UL Tive 1 ese

Qﬁmmﬁdnl ORs(Shebe2artigheelafin Rrosesiy G022 alsdi fiefertaduiomas

ENE TM or@ |xtur of th se cuEb 0 oIef ns fro
rom

2 éhese tain & hi
CIE) grr‘” eugs%%ﬁa fﬂ_{@? orsgferal neﬁ mpgfntain a igh
sd@ﬁ&ttémﬁilp’h@mqﬂw @pﬁhmh@tgﬁherﬂt&hdmhe byavitighe diehtgpiic dthe greater

FJro%of therr(parC UfE%&V};}I h are. the object of the present invention,
0 propo n WrthBrespé to the 8 second is a mono alkyl

substltuted tolyl or xylyl sulfonate wherein the linear mono alkyl
substituiedeoigthirosnectfean @ef&hﬁswehhiu%md&ﬁm&mw& be

attached to het ina ion e her.than 15 %
g ST e
thedielyhofraplyd gebﬁtrpliecs,?attglehedlm%mmawoermwmwmmm _
the linear. allphatrc up. P eferably the fi onen esent .
PR DB (3 50 36 0 QT R o Mo e 2 D TR paing
sﬂﬁsﬂ@ﬁedltﬁmb@f xlyiyhsv&fumiemlrﬂ@rwmmmﬂﬁgtes %Mea%lgﬁthe
4 rrn%rs ttached o ig)ns for oft Irnear alk harnl#
%’é (O %rﬂeserr‘ﬁ%ﬁc% ETF S T40nest arkyﬁ aBshFJ e"&stof’rS 58%1‘3’(%/
sufipriatésrare pastiediny ténlmising ealkyladion seahts siplereiafiargebon
lar.exces aromatic i d with res ectt ear oIefln
O -t P TSR o b L RS TR AT A Helpagen
pasiien iloaliZaof tﬂta]l metae aikyrhdhamdr&h@laﬂrm deegjliahte:lthdhe ﬁangng
typ a fom ab O% 5 18
R0 BT A AT ey TOTH A0St TSRS BB LA eIt and
Othmer, Supplement, Pages 632-657, Intersc;cnce Publishers, Div. of John Wiley and
Son, 1971, which 1s hereby mcorporated by reference.

Advantageously, the linear olefins are mainly linear alpha olefin cuts, such as
those marketed by Chevron Phillips Chemical Company under the names of Normal
alpha olefin Cyo-Cps or Normal alpha olefin Czs-Cag by British Petroleum under the
name of Normal C0-Cye olefin, by Shell Chemicals under the name SHOP (Shell
Higher Olefin Process) Cso-Cay also referred to as NEODENE ™, or as mixture of

these cuts, or olefins from these companies having from about 16 to 28 carbon atoms.

Mono alkyl substituted tolvl or xvivl sulfonate

The first of the two ingredients in the composition of the mixtures which are

the object of the present invention, it a preponderant proportion with respect to the
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alkylation reaction is effected conventionally with Friedel and Craft

catalysts, such as HF and A1C13 for example, or with zeolite catalysts.

Heavy alkyl uyl sulfonates derived from alkylation of benzene linear olefin

The heavy alkyl benzene sulfonate is derived from the alkylation of

benzetes meﬂthaﬂldyﬂ) dob&itdttideayotefindythuipitaanvheradiaddidear mono
o e e REae B T Ol Bl e e
stifehate ANt monoaliky Benzene suifonata. “rhe mo 'enzene is
d@rﬂaeddkﬂmrthglﬁlmmmau@mpf)thema@aﬁ olefirghithehastaftivigilipeartiolefiror 2 of

tleast 7 t % ofJi Ipha ol d.preferabl
B AT b b et e BB el SRR o
thﬁdui&dﬁo%qsmamﬁt&tremdﬂ@detm@mn@ﬁtbé limear Panizdfins/kiH eseup:
parafling, ¢ ?“OP%‘”G r° “°§d8é’ﬁ¥e&he§x”a t?é?”ébgt‘)t&h%l Seht of 2

hy focarbons from a Bydrotrea rosene g rangeé petroleu

franction’ ASosfabddlatrmléylthebmww abkyll rengeheusiuifaratelisrderivent 15 to

fr ear. olefin h s the number rbon_ atoms in he

bggnzeﬁe sl gﬁléets}eb P%rsﬁﬁanlnyg[ﬁe%&r% g{ the” tovﬁlo nezgr %n ky?g%&ﬁ%}kyl
inctlagndialkyl benzene sulfonate, is between 16 and 40, and preferably
between 18 and 38, and more preferably between 20 and 28 carbon

atoms. 9 Ff?eﬁ%" Jeavydialiyl, anyks L{'f AR o2 ag? QDR ‘lefeé”t& Fyura'g} 1

of ways and thus not restrlcte t6 th ’Wowmg Re mu | step method
canﬁ'mtstbyafnmaﬁe«kmg uthezsggmhé}syéa@btheeeme@}h@mlmrgmolaﬂqﬂcess of
aryl rocarbo erein the linear. m aI h shotte
R L SR S R I e AU [ 0 U e
hymma«mmmnmmmmmm@ étdeas:tfa:huimber akytahaonis higher or

h ffi 1di
Ztr?énﬂ%% i%m}s ff‘%c%l%g rs])tféio ésl?tfx rect al?< agtlgg}ﬁI of Iaﬁ @%@n@;te% cae%%gg %Om about

er methb
mibdiretolinéamdlpta metmsrﬁfﬁmh@s ﬁ;@rﬁabqnté@%rmhnot 25%. The
gﬂ o'relfrlgagt]ﬁ))lr? lrsatﬁ e to On% a%)?m\lx%r ﬁ df%ara@/ lca{é/l%sts such as
Car on wherein the Sum 0 e carbon a oms 0

alﬁfm ahdlﬂﬁaﬁstlwmﬂafgrembmﬁohahdeﬂlyﬂt@n. Another method
consists of dimerizing the linear olefin followed by subsequent alkylation

o ﬁa?%‘.‘%'f%‘ﬂaﬁi%%” 1 %ﬁ?&%?ﬁrgigég v{%ﬁ@% bﬁ%% G 1§nsrb‘%f6’é‘&t§ng ‘?{é‘é%j]@ffé}{}l
byproduct in the production of linear
The heavy alkyl benzene sulfonate is derived from the alkylation of benzene

with Cyg to Ci4 linear olefins; thus, it can be a dialkyl benzene sulfonate, a monoalkyl
benzene or mixtures of dialkyl benzene sulfonate and monoalkyl benzene sulfonate.
The monoalkyl benzene 1s derived from the dimerization of the linear olefn. The
starting linear olefin typically contains at least 70 mol % of linear alpha olefin and
preferably about 90 mol %. Although normal alpha olefins can employed, typically
the linear olefins result from the dehydration of linear paraffins. These paraffins
commonly are produced by the extraction of straight chain hydrocarbors from a
hydrotreated kerosene boiling range petroleum fraction. As stated above, the heavy
alky! benzene suifonate is derived from linear olefins, thus the number of carbon
atoms in the monoalky! benzene sulfonate, and similarly the sum of the two linear
alkyl groups in the dialkyl benzene sulfonate, is between 16 and 40, and preferably
between 18 and 38, and more preferably between 20 and 28 carbon atoms.

9
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15 alkylbenzene sulfonates (LABS) commonly used as household laundry
detergents. The petrochemical industries standard process is to produce
LAB by dehydrogenating CIO to C14 linear paraffins to linear olefins and
then mono alkylating benzene with the linear olefins in the presence of

HF (lesstesetrorny diakhitanylchibridelealiap dtiorbteaielysts pOotadit saltatales and

Ikylation catalysts are n in . [ ion Is: j .
Hen e s L O AT Ie PRI s S0 d it
distitatibes frormtlae heawyHradtionrasetaied abydbedithetight fraction tlse inear

"outinely _Sr%ﬁigirﬂ H%&%%Q%ﬁn%@ﬁ%f%ﬁ%@&?5?8&@%%%‘5?&&”%@%&%} the
neutraﬁz tion. € heavy fractionis a -product common1y rererre ¥O as
"WUABaBottofisisdrytheenp of bABlnenawisicorsisisoidittieyl benreresl

gﬁ%%%%mnﬁﬁqf&ﬁ@&eﬁ Fa RN A AR SEX AN N WS

enzenes resulting from th g -polymgrlzatlo‘n of the Initial linear
olefinod AB e ttofrisdomaic g ben slitainedrhytialkgthtirbyfoandaned yingar

@iﬁﬁ%ra&%%aﬁtﬁﬁw%w?g@%&%Mﬂe%@%@mﬁ%ﬁ@%&ﬁ%@

i : é)H)%'SS, in
IS a mixture of the monoalkylates and dialkylates, w If desired, could

b dertier fracti dndtgdantotis ypahoal killateis drdsdinliky thtesirhswdiinas of the
the indivi : 1 onation.i
e A B e
Swsityht dimmoirongl kyddinche nlednef(ilomethby dirbadratiballoflstesending
”Qﬁ%ﬂ%ﬁ&g) and 70 to 30 weight % dialkyl alkylate 10 benzene (primarily
para and meta substituted and preferably with the para isomer as the
predominate dialkyl species). Preferred molecular weights of these
composftionsidicieBya mataduar swe igHtofatroteradut 380 toydiout A0Gnzene

Qptionally, the " and/ar. al I i :
ARl AR N O IO SRR RO e
miligttanrsuatsiiéssathatl 846 yepofteaimostsl dinearsSrdda0kly detergents.
lben r i ' istillati .
e e D i ety
cbmpositiohneRrpradine folPrapalctiorned Alkyeeybsuiplhtitesbanzaspecth the

o5 T SRR ) A S8 1

Uc8aRats. NiedspeabRosikalfinsnrnattiyel comiprises théhmixingiof pheduction is

oIl gl s, e TN e it
distiliation from a heavy fraction, as stated above, the light fraction is routinely used
in household detergents afier sulfonation and caustic neutralization. The heavy
fraction is a by-product commonly referred to as "LLAB Bottoms” or "heavy of LAB”,
mainly consists of dialkyl benzenes substituted in the para and meta positions, and of
certain heavy mono alkyl benzenes resulting from the oligo-polymerization of the
initial linear olefin. LAB bottoms could also be obtained by alkylation of benzene by
a mixture of partially dehydrogenated linear paraffin. Typically LAB Bottoms is a
mixture of the monoalkylates and dialkyiates, which if desired, could be further
fractionated into the monoalkylates and dialkylates, as well as the individual species
therein. Typically, such fractionation is not required and preferably the heavy alkyl
benzene is a mixture of from 30 to 80 weight % mono alkylate benzene (from the

dimerization of the starting linear olefin) and 70 to 30 weight % dialkyl! alkylate

10
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acids with an excess of alkaline earth base. A second method of invention
comprises the sulfonation of the mixed alkylates and their reaction with
an excess of alkaline 15 earth metal. A third method of the invention
consists of separately preparing each of the alkyl aryl sulfonates used in

teezcomipositioiyofahe aribaaessebrithisil mikipgieratie yaduireara isomer as
e{ggpéﬁhqﬁ%aieh&ﬂ@h ethod is generally preferrecbhecayse, the compositions

sulfonates obtained usually éxhibit better solubility in"lubricating oils that

the esutfolvateer otrighieef Bipthetstkiel Te wetnoldl. 2oporBricthmetiéd

forahiaining the A SraERh ik f S0RRAEHERL IveRNion JBHURRGE with C,
outlined herein below in steps A through D. A. Mono'C14 to C40 linear

G slimraitote@nfoRa o FoiRinsU S RAtamRE rdRssibas 250 80 hibRs RS
) 59@'19{%{%51&%@%&?&9&%{;@%@%&%@ &E&%Hg%ﬁﬁ%&%@%&m

Alkylation of substituted phenyl (toluene for example) by a 25 linear aipha_
orsfierabhidpse draih b ‘comdanasnaiafisiabplesdhaon ofahatittBe gegposition,
alpha olefin. A large molar excess up to 10:1 of aromatic versus linear

alpha plefin is %Patigﬁgfcﬂfﬂg%ﬂsﬁﬂf&%@? Friedel and Craft reaction is
preferably selected from hydrofluoric acid, aluminum chloride, boron
fluoride, a sulfonic ion exchange resin, 11 an acid activated clay and a
zeolite. Mhesperidifins iovansoalky matvde etibrepEpEhechri thiextpeadfalkyl
Riadelpnd Salteatalystysrdyikibe RRSMAINARRU, BeUs. pat

perature Is preferably between 20 and 70C and the pressure between

AnokpheAt preduarenaind 0oxposeP A& s CAtaIg SorscanambgRikyl aryl
gride erhoran dyeride. these canditions arenhe 0068 Qﬁtﬁ%r@ﬁﬁ%iﬂé@ﬁlfonic

literature concerning this reaction. Finally, if a solid Friedel and Craft .
catallysiifh wseesach dbalisarreniciat. dxetmgenebiniotanvention comprises
a5icantivated clav.hedamneraiuie.of the AkYAIANARGHRR IS DeMRE ine
40 and 250C, and the pressure is between atmospheric pressure and 10
1entnostEalfhirdntitecd eiihredy Bae eikiassis RS SeHan i Yyprg each of
LI UL A RIRGERS, IRONRAIVIES (RAAIDA FOM. AR9U00K B @bBHLing in
250C. The process is carried out without the addition of water. As the
olbfimeshgite proportions. The first method is generally preferred because the

sulfonates obtained usually exhibit better soiubﬂi‘fy in lubricating oils that the

sulfonates obtained by the other two methods.

One such method for obtaining the detergent mixture of the present invention

is further outlined herein below in steps A through D.

A. Mono Ci4 to Cao linear alkyl substituted tolyl or xylyl sulfonate,
wherein from 15 to 30 mole % of the tolyi or xylyi ring is attached on positions lor
2 of the linear alkyl chain. Alkylation of substituted phenyl (toluene for example) by a
linear ajpha olefin which contains a conventional molar proportion of about 80 % of

alpha olefin.

A large molar excess up to 10:1 of aromatic versus linear alpha olefin is used.
The catalyst used for the Friedel and Craft reaction is preferably selected from

hydrofluoric acid, aluminum chloride, boron fluoride, a sulfonic 1on exchange resin,

11
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high boiling point, the process is preferably carried out in the liquid phase.
The 15 alkylation process may be carried out in batch or continuous
mode. In the batch mode, a typical method is to use a stirred autoclave or
glass flask, which may be heated to the desired reaction temperature. A
mmﬁnuwsfm@tdss minostdificiéhdy oatrisheaf thiselisdatived paitasdepend
e rates X nge from 0.01 to 10 or more
etﬂ%ur yi%?cf@gocrty{%%%ﬁffeﬁg tg)%d process, the alkylation catalyst
is 20 charged to the reactor and activated or dried at a temperature of at
least 150®m¢rdelrysriathmmﬁnﬂdwh¢@ﬁeﬂt@r;pga@rﬁ\fi%p@&m@ﬂmh@‘twe@ﬂ
pvesonapysiiseadlecda. Anbien AR A0 A o L e
aromatic hy rocarbon compound is introduced,” optionally toluene.
Pressure is increased by means of a back pressure valve so that the
pressuré ibeabovythie dubbtenpaihiopréssolwufitibierdmaticshypdarseasbenre the
fesd aR.comaastion aLine desiiedsacipniampgrature. After -
pressurrzrng e system to t esrre pressure, the temperature is
increased to the desired reaction temperature. A flow of the olefin is then
mixed vithalhe Hrorudticingdedeadior Birdtalioivisdisodloweclhoases gadfonic ion

RIS Rdlen SIS AOMALS) gegﬂrxgéﬁ%%%%%c AR R on is

URreacted olefin and excess aromatic rocarbon compound are

cbékem@d 4Thedl2 é?@e&siammaﬁemsydrmmn compohmt isrehaire and
?flbél distillation, stripping, evaporation under vacuum, or any other

means nown to those skilled in the art. Suitable zeolite catalysts are

known in the art; they may be formed naturally and may also be prepared

synthetittilyeSyntisatidized|fesafclatien forekamislyricabplitasiad Xty process
d ome ?.BS(%;[LQ I mﬁten%@@%ﬁ% gogggmgf%u@ iron or germanium,

may e use rep acet uminum or silicon in the framework
structure. A patrticularly preferred zeolite is produced by the process
comprisrﬁkye peontactinguaiz@olitevitheith theviddsidn @fﬁ@fpﬁ@sé‘ﬁdb@fbieﬁns have a
latiles. o form |xture wherei inthe
Hadg il
B R R
thaél«ﬁsuttmgoaa&iysapbmweﬁé oanm\bh‘e;rem ﬂwtmkatﬁe@qrhetﬂe thixareh mode,

o1e A 05 oL APOULIQ NSO POLCRL0A0H TO MBI REFESNLEL o

O USe 4 Stirte
thé W?xture shapmg he mixture to form a‘tomposite;

cahepisite acd (o) d:aimmnagﬂhe%mnpomteaglacmsbstame;lquﬁmﬁnﬂy carried out

enviranment Qther. preferred alkylation. clalsIS CoMmRHE AR A% 01 to 10 or

280t s?ruc?ur% ype selec cted From P
more weight hourly space velocity. In a fixed bed process, the alkylation catalyst is
charged to the reactor and activated or dried at a temperature of at least 150°C under
vacuum or flowing inert, dry gas. After activation, the alkylation catalyst is cooled to
ambient temperature and a flow of the aromatic hydrocarbon compound is introduced,
optionally toluene. Pressure is increased by means of a back pressure valve so that the
pressure is above the bubble point pressure of the aromatic hydrocarbon feed
composition at the desired reaction temperature. After pressurizing the system to the
desired pressure, the temperature is increased to the desired reaction temperature. A
flow of the olefin is then mixed with the aromatic hydrocarbon and ailowed to flow

over the catalyst. The reactor effluent comprising alkylated aromatic hydrocarbon,

unreacted olefin and excess aromatic hydrocarbon compound are collected. The

12
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15 BEA, MOR, MTW and NES. Such zeolites include mordenite, ZSM-4,
ZSM-12, ZSM-20, offretite, and gmelinite. Of the above, mordenite is
preferred. In particular, to catalysts having a macropore structure
comprising mordenite zeolite having a silica to alumina molar ratio in the
rexngesai abatic 5otracrdsouronas ishis isersmeredduakisHibéiopaiepping,
dséggg%gﬁ&{ thasatalEmeasy el AAITM I esh NemRsA 28 aB;d e ss:.
20 than or equal to abouf 900 angstroms, and the cumulative pore volume
at pore diameters less than or equal to about 500 angstroms, measured

by ASTRritellieNeo iics284yve3, 4k (kue whs Srcedtidhey boutoleunetersly
PRIGIAT  RECIR AR A e%géamﬁt.emé&@égoﬁli&qﬂah&,aﬂ%%kﬂﬁgxe,

angstroms less than about 0.30 milliliters per gram, and more preferably

atgpditesdtanietérs: [exb anao Cbberanwcaslabbgh 200 HABsEBHEBTINIEAB O
range.afahout0- 9o pllilteisPrLHamHo ARk Gl 8RS REY LMWk

is"presumed that the alpha olefin reactors with the Friedel and Craft
csitalyistetafonniaHriieprédiadezealio BiuPIBIs W RICRSDISSATE GBI RS

”&%‘?a%?rﬁ%ya%ﬁﬁté %’I%\fﬁ? %%Ji&ntﬂé ﬁ@%@é‘%ﬁlﬁﬂ%% fEHﬁ a mixture

alkylation"of this carbonium ion 30 takes place by an aromatic electrophilic
swibstieinitie reeichd petidrelmer HigdYo el theornst hierbeizZEhi jgbout 99 percent

SH?@H‘&?ﬂq@¥o@a§@¥4§?%i%§9r8ff{9é7}é§9t'ﬂﬂg@5191%%8&6@&%, L3 Paticuiany.

preferred C14 to C40 linear olefins are obtained by oligo-polymerization
oV ekdijlienia, thaaniviien 26 i e 6 2bewnt) 2001 Bhe ARy D akesbr0 weight
1%&&% 20r AR%RQ H?e,p(%ﬁeﬁ%g@@%&nréfe@am@ﬂ &ﬁ%%@it%tﬁ'&/bsd@ﬂ% the
wherein the molar proportion of mono alpha olefin is at least 70 %.

Sprivifiesiratnpled sabflinedho ARG Arig hefaniaE fntior grament. Other
g%%igﬁg@ﬁ i@ﬁga@&ﬁ*@l@éﬂﬁngéﬁa%g 16,6id E‘ﬂ'&%ﬁ@{%&%@e@ed from

4 olefin cuts, or by combinations of a plurality of these. The C14 to

CHE find4PFrd¥d Wihe DiBRinSushtaminyninsta BRatpoty etz sa ¥r 12
ethylane, havean infrarediahropianspeciumich-exhiRisA0. m particular,

absorption peak at 9038 cm 1, characteristic of the presence of an

etidfeHYTEUBEBORE AT S TATBEIHE CRONPREIAE GROINETEkT e it diRgng 2 silica
OGEURYING PRRIENS:L 81gi2:2h e Plafin: 3l8q rHisinayishedheraiR &Fahe peak

two other absorption peaks at wavelengths of 991 and 1641cmt. The aryl

hydretenexsTsamgionpichoresly fhaaasishfd n o TENE IR he4284-03, 1s less

than or equal to about 900 angstroms, and the cumulative pore volume at pore
diameters less than or equal to about 500 angstroms, measured by ASTM Test

No. D 4284-03, is less than or equal to about 0.30 milliliters per gram, preferably at
pore diameters less than or equal to about 400 angstroms less than about

0.30 milliliters per gram, and more preferably at pore diameters less than or equal fo
about 400 angstroms in the range of about 0.05 milliliters per gram to about

0.18 milkliters per gram.

It is presumed that the alpha olefin reactors with the Friedel and Craft catalyst
to form an intermediate carbonium ion, which is isomerized, even more easily if the
relative proportion of alpha olefin is higher. The alkylation of this carbonium ion
takes place by an aromatic electrophilic substitution reaction, wherein a hydrogen

atom of the benzene is substituted by a carbon atom from the linear olefinic chain.
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aromatic hydrocarbons substituted by at least one methyl radical and in
particular 15 toluene, xylene and in particular ortho-xylene because they
favor the mono alkylation by the linear mono olefin according to the
Friedel Craft reaction due to the presence of the substituents already

presentfertitvdagromaficTing:: BioHeavinetkyl plerrenseBiiforhby is derived
dEGHSé:: %Sigll}f&l%%%rpgfl% ERE Xﬂmlxgltgogtja%lW%akefm%la%bﬁ%@erably

previously. Parti cularly 20 preferred heavy alkyl benzene

s)aﬁfvmarelér@m@e@m@mmmpﬁb@@fsﬂ@&vﬁ@m@@ @rigulfsaiesasi
T»Oﬁepe%ﬁr?é‘%ﬂo%ﬁa?oﬁkllft‘?&%P&&ﬁ@éﬁﬂ@&@&QM %&W'% Specific examples

hydrocarbons or of the mixture of the different alkyl aromatic

hyﬂao@@rrbl;ﬂfm@méswrﬁﬁﬁgm@ faEmEanisie s ofited nvention!iS effdetied Ci
by, pethods kpown A ihemnee ves (U eXAMpE. D uieaging dhe RRIHE! & these.

the a?lf<ylat|on siep, with concentrated sulfuric acid, with an oleum, wit
stilfeCridRite dinges maierelds olchns b it Gl atieapasiedaption of

Seéﬁs»ie%@w@e Thissafanationreaction:ean alsibesiinated QJs&HRf&%@Qﬁc at

the mgredlents (alkylate and sulfur trioxide) in the form of a falling filmin

stiems of?ﬁﬁéagﬁ%ﬁm@hh@@W“teﬁdﬁeét@ﬁsdm@ﬁhlﬁ)%ﬂb% cagig! the
ofhe differentb MUIPHGACIIS éf}u?g’i?d&%%aﬂ H pWiHigd Hygenyentional

methods, such as washing with"water or by thermal treatment with stirring

~ bghmmgg@heﬁab@im@ ey Iorlestabnsien bl raelh ot vaEsksriists pf Fhdrent
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Patent.Ne. 9311709 to the Applicant). D. Alkyl aryl sulfonate 5 The next
step of the sulfonic acid or acids with an excess of alkaline earth base
can be affected by the addition of an oxide or a hydroxide of alkaline earth

metal, Slehaas edjresibens cafbiorhidhdtiern laser oiefioalemy ted Paisbe
nentralization.SiaR, i catried: oLk in A Ajlutien, Qi %ﬁ@m&mm@ﬂ%ﬁcm

boiling point higher than 80C and preferably with a Carboxylic acid
céphzinimgvicrs aplancapinistonidoin thaphesaredisiifarer, the meseriieriation

iInRACHAE NS it Nl 06 M-IRERIRPEIEE REERIL RN LRICHRNER Bnce

its entirety. Among the alcohols with boiling points higher than 80C, linear
obthaehlesditediph alicsAp ocatobhoida reopreterably selected, containing 4
to 10 carbon atoms, such

B. Heavy alkyl benzene sulfonate is derived from the alkylation of
benzene with Ciq to Ci4 linear olefins has been described previously. Particularly
preferred heavy alkyl benzene sulfonate are the commercially prepared Heavy of

LAB.
C. Sulfonic acid

The next step of the sulfonation of each of the aikyl aromatic hydrocarbons or
of the mixture of the different alkyl aromatic hydrocarbons corresponding to the
mixture of the invention is effected by methods known in themselves, for example by
reacting the product of the alkylation step, with concentrated sulfuric acid, with an
oleum, with sulfur trioxide dilate in nitrogen or air, or with sulfur trioxide digsolved in
salfur dioxide. This sulfonation reaction can also be effected by contacting the
ingredients (alkylate and sulfur trioxide) m the form of a falling film in streams of the

same or opposite directions. After sulfonation, the acid or the different sulfonic acids
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as isobutanol, 2-ethyl hexanol and Cs to C10 oxo 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 step, are the paraffinic oils such as 100 Neutral oil, as well

abtpmehurarhe prMIE @ oSN Methadantreh afcBRdl BEEhBYEE OF by
theselidmatslis eneavedhy 2afikatian,and the atkybandsulferateiand

sulfonates of alkaline earth ' metal obtained are collected. If the
csreatsenaiftpatiyl dRRRYRIrBERHBEh & Sherabe&Ponding sulfonic acids

have not already been mixed, the alkyl aryl sulfonates can be mixed at

this stage to obiainthe MmixiHsges of the invention in the desired
proportions. 25 The mixtures of alkyl aryl sulfonates of the invention are

preferably weakly super alkalinized, that is their base No BN, measured

accordiRbanestaird s MfTmenerbosedn MARGRTFSATS ) asaline carth base
Referabin 1040 Al e BPm 3:40120: .anchtbevican NRusediRn metal,

particular is detérgent/dispersant agents for lubricating oils. The mixtures
cualkes BSERiORatei BIth 8aTVERABA BEipAltICUIAMY- advantageous if
their base No is low and corresponds to a range of BN between 5 10 and

40. Itis yworthwhile: so meationdhat-the JevyBNialid /i sulfonatacauldibe a

prepared with and without chloride ions. Therefore, the detergent mixture
draliage Beynt Siglsridhes SPikanterebrib Mavils e wheTliertah capieng 1 to
PEepALEd ﬁééﬁnﬂeﬂyefﬁ%@sa{c@tamggr[%%e%%éé\mﬁga%%umqﬂmy.@nmﬂ

will be further |]Iustrated by following examples, which set forth
phifticuTary2 AelvaenErfEdGd hestHoby ariBsaimeniss SUHIEXhe examples are

provided to illustrate the present invention, the are not intended to limit it.

These exanples COIMBI WHMRATHRS IRFHICRIIR ARIAIBEALYARE: or branched
following 15 methods of measurements. VISCOSITY AT 100C IN CST

THipbposposrebRl g refse by istadtdre ontppotsier ditrbAbtEHeS, such

as isobutanol, 2-cthyl hexanol and Cs to Cyy oxo alcohols.

Among the carboxylic acids which can be used are preferably formic acid,

acefic acid and thelr mixtures.

Among the dilution oils which are suitable for the neutralization step, are the

paraffinic oils such as 100 Neutral o1, as well as naphthenic or mixed oils.

After the water and/or aleohol are removed, the solid matter is removed by
filtration, and the alkyl aryl sulfonate or sulfonates of alkaline earth metal obtained

are collected.

If the corresponding alkyl aryl hiydrocarbons or the corresponding sulfonic
acids have not already been mixed, the alkyl aryl sulfonates can be mixed at this stage

to obtain the mixtures of the invention in the desired proportions.

The mixtures of alkyl aryl sulfonates of the invention are preferably weakly

super alkalinized, that is their base No BN, measured according to Standard
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product sample to be measured in | OON oil, until a solution is obtained
having a total 20 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 method ASTM D 445. 16
Q@W@Tﬁ%ﬂﬂ'&n Siaredeostabitityiigsi fayatiain ®hjed) woflitberitasts o 20,

te the stabilit f.the lubricating o tion: b) . .
R SR ARt RS 5 GEEE 8 SOrBEH OB TP o

perlod of 15 days. A deposit means the product is not 5 stable and its
utiIizatiménﬂu&wraddﬂh\?Eﬂ ig-yliotléeocmmentiedn Atrithenend of-thislapgriod,

if no deposit appear roduct is on5|dere as a "stable ﬁdt} t" for
R R D A LSRR 1P dIHRS HEBeereeh
dpperirgthe product is considered as a "non stable product” for storage
at high temperature and classified as "fail". 10 Appearance a) main

ObjeCtI “toe he a ear C |f d at roo
temperahita: HIE BB AR, EELLER A LR b0 WAL Ol be
rpfqmﬂaﬂesub)am psbemgmt@tﬂondmﬂm te”&‘érﬂferp;cIMta@mmmaddmmu@l aryt
om te ture: a clear roduct is desired. Classifica
At B GRS SRB Bl e e A AN RGeS e of
ﬁhﬁbﬂfdﬁlg)@@pearance of 15 the product is light cloud or moderate cloud.
Appearance in 10 % 600N after 15 days-1.0 g of the product is dissolved
@@gggf\l | diluent oil under agitation at 80C. The quantity of 600
b t oil in such a solution of 1.00 g is obtained, so the

concentration is 10 % wt in diluent oil. The test evaluates appearance as:
bright (Dhégnteaioud €2)) bﬂ(fdﬂfﬁtélhk@udf@by‘\fé’ﬂbwm@ﬁﬁaﬁplﬁah@iﬁm

% ve on bﬁ;f the gggge@r%gl %?g bri ?f.é%hqls case, R%Q%fel

Pﬁﬁpﬁﬂaﬁm milaiiwtaﬂ%ptm;*alkymmwlﬁmmxta i 0f:BthFedtkyitaluane and
25 20 % of heavy of LAB. A) Alkylati.on of toluene with Normal alpha
olefins %Ses%agtlgrgp tlaj:“;[ (?osn.ta%%sa? QEI% etl)reolp %Ie\:/ét results, obtained by the following

methods of measurements,

VISCOSITY AT 100°C IN CST

The viscosity ts measured at the temperature of 100°C after dilution of the
product sample to be measured in 100N 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 method ASTM D 445.
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17 A fixed bed reactor constructed from 15.54 millimeters internal
diameter schedule 160 stainless steel pipe was used for this alkylation
test. Pressure in the reactor was maintained by an appropriate back
pressure valve. The reactor and heaters were constructed so that
adiabatic temperature control could be maintained during the 5 course of
aliopnativn itind TX 192 gram bed of 850 micrometers to 2 millimeters
Alundum particles was packed in the bottom of the reactor to provide a

pre-heafrzone . Nexd, 100 grams,ofigealiie of GAtRlYSIComPAs Bl dability in

which is‘described herein below, was charged to the fixed bed reactor.

Theagsacttravelyigetitly vibearepbdiiiong bloaimengienohibrifiiinihe product is
%&%ﬁ%%&k% ensideaf catalystn e reaetor Einalyyt.vaid RS 18 not

the catalyst bed were filled with 351 grams 150 micrometers Alundum
paticlesdisintdrztiian pulbikingdditie ae ictor Wweerthendidsad theandd Hhts

pressure-tes i itro vlati tal .
B e e for
ritroyerehhesinetestarn bishe kasiedateres arld sres sgre aheabians cBsiggrduct

12 19, A00¢ vnder nitragen. Toliene wasdhen introdueed inta.the.qatahdiched

bed In an up- flow manner at a flow rate of 195 grams per hour.
Tehipdrature (under adiabatic temperature control) was increased to a
start-of-run temperature of 170C (measured just before the catalyst bed)

and thegﬁr %;%%%#ﬁgé&%f%%%%& 19 a}gﬂ&%m}?gg%p%&tsmes I8t if

and pre out at desired start-of-run conditions 20 of 17
a¥idrdd Amosphenssaarfedd erirnieasonsislirgibeddiene amdsopy 19y

Né&%&%%g'm%%a&%& Aanfldried Quer agtivated AMMIAZ, WRS at room

introduced in an'up-flow manner. As the feed reached the catalyst in the

rezotorarencioheheyahbrebt cuedisd 19sesired Gledyificpeontemperbithes
‘regge%s&@ P& INGdRletoMmpeIAte Aften AROHL & RO APBLSAPRathRce of

tor exotherm was 20C. At 26 hours on-stream, the olefin 25
ctirvensiont iy tdiprotdcrwasloats oourhe run was stopped after 408

hours on-stream, although the run could have continued. At this time, the

olefin CopyEISION. YRS P9 HRik Alkylpied arqmatic Hudsasarign RIRGHEIS in

containi oliene were ™ colfected during the course of the run.

Afte0 Wistiltaltidinto rethowbsexgiésisoaraniafic. Sbhyarasarpbh0@ntaysi diluent

sawed et ARAISE 11BPR FSMYEE Al QUInaSon is 10 % wt in diluent
oil. The test evaluates appearance as: bright (1), light cloud (2), moderate cloud (3). A
product is usable if lube additive only if the appearance is clear and bright, in this

case, it is classified "pass". If any cloud appears, it is classified "fail".

EXAMPLE 1:

Preparation of alkylates ~the alkylate is a mixture of 80 % alkyltoluene and

20 % of heavy of LAB.

A) Alkylation of toluene with Normal alpha olefins was carried out as

described below.
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achieved during the course of the run. 18 The 1 or 2 -tolyl-eicosane (C20)
isomer corresponds to the longest retention time because it is known
from the literature that the isomers having the alkyl group furthest from
the end of the alkyl chain have the shortest retention time and that for the
same nifibat bfdcadstrscdnstecaésemt trfaf4201 ot e mtyheplalipragter

fixed,0 e.carbon 1 or2 Ther ipi 80.%..0f r r
R
resgeonwignitian (oeT) was getemmned 4ot racsamplebkaldonmemelwially heaters

available zeolite Y CBV Z60(r: i 0 I rnati .
L R A S R e o
percentielayiisminrthne. zZe dlite tdvathl lvéidiy usedonoletslés ithenzelolite
powd ' ENer iaht 9 ight 20, .
T AR PO A A ST ot e
eres, 1085 igsarh € emde AT Bagyants iespéetivelyhithe SitesowebigHiosiof

Bearie Ao ng AR al HegPatie ARG IS ALIIRR Wi during

preparation was 0.7/5% and 12.9 grams of nitric 15 acic issolved in
3oadiramsgofedeinimadwatskcliaiiolgdsrs alerdahisiad therepldastid budly,
for.5 myoutes, and IR0 N BakarPaTking meh IR A SIS S tund
Add |t%r€g%d§§%z{:§?dﬁ\ggter, 619.7 grams, was a@éé%yt%e mixture over
2emidetes inkngineigdediution was pumped in over 8 minutes with

continued mixing. Mixing was continued for an additional 40 minutes. At

this time,t ' i . f Xl
acdition B e o b T . Nox
iy 2hpltsofcatikisyvan dadidonz 28rmahistobiteiAlXEd watsr was liters per
: IXtur the iani I
B e 2P A o
56 rfifttesndtr mikirggntholusinglwesiage 98 Ciueig ottt retaet erlirdvasn up-
extruded, dri ized. t i ' g
B S MRS DR YR AIRREOG adiabari
fotiopimgtencpeiaiireaprograme T eeskutidates warpdngated bt TUNCowesured

to 5 , ided.
o R ARG Sy e
Porosimetry showed the peak macropore diameter to be 900 angstroms

and the Edmulativersons wollipyesatre has lined out at desired start-of-run conditions
of 170°C and 10 atmospheres, a feed mixture, consisting of tolnene and Cyp04 NAO at
a molar ratio of 10:1 and dried over activated alumina, was introduced in an up-flow
manner. As the feed reached the catalyst in the rleactor, reaction began to occur and
internal catalyst bed temperatures mcreased above the mnlet temperature. After about
8 hours on-stream, the reactor exotherm was 20°C. At 26 hours on-stream, the olefin
conversion in the product was 99.1 %. The run was stopped after 408 hours
on-stream, although the run could have continued. At this time, the olefin conversion

was 99.45 %.

Alkylated aromatic hydrocarbon products containing excess toluene were
collected during the course of the run. After distillation to remove excess aromatic
hydrocarbon, analysis showed that greater than 99 % conversion of olefin was
achieved during the course of the run.

18



10

15

20

25

30

30 diameters less than 300 angstroms to be 0.144 ml/gram. B) Heavy

alkyl benzene derived from the alkylation of benzene with Clo to C14

linear olefin 19 Description of "heavy of LAB" 1 -A commercial material

called "heavy of LAB" and coming from the heavies obtained during the
productibn lof 1L AB dikytigisanef Gen ieriech g @ECIaslEfitialoa srabise Hhen

%%'48\9{&@%9 FseRoVisHRsy 240N 4 & BURImBOICRARMCION group
number) = 355. By gas 5 chromatography, the level of "LAB" comin

frothethdretatingolefii {cab:Camin ke v Bestretcang W Tedg K 1hap for

fheinfasied,indieaieds40:3 %h-prreR kyiates ‘(@%’f(‘t’i@&gaﬁrﬁ?rﬁi@: are fixed on

polymerization of the starting Co-C 4 olefins), 34.5 %para dialkyl 10 24.7

ShernetzosidlRy LS Tbp rgreaiminke bl gyl sybBtaimed uiiferandhe other
rogyction of "LAB" obtained by the alkylation of benzene by linear olefin

C10-C14 in presence of hydrofluoric acid or aluminum chloride with a

large molar excess of toluene versus olefin around (10:1). 15 After ,

separaffenlisy HistitatishGrmppesienkanPieongisnifeaid ) theas dgermined for

%}%ﬂ%ﬂeh@fvd%ﬁﬁl@}%] 20 {1810 £elQife 14 (§:RP1RINE IS DR 2Eolyst

eing the heaviest part. Sulfonation 20 The alkylate coming from a

rhiscovasion® Py atikifitolbe iRl 20 38 vy srn. ABe HEd @ieigss prpyided
examplewasisuifanated by.aicaeutientsireameal suiskidbigxide £SMB) powder

and-air with a tubular reactor (2 meters long andl centimeter inside
dindrrdten)Tin RodORIYRIW e devauihl thenfblldWihy dehtiitiorrspresstsr

MPEIAHEG NS QUG 703U SIS 4 3 S5ARS Refows lkylate diow
rate 327 grams per 25 hour at a SO3 to alkylate molar ratio of 1.05. The

SoB mersgeresnestsypAbsifiga waighire of $gpincarddseiifbe doxitaeht of
(RO7hrodh ALAlRMIS HRACSGORRINNG 1Y aradiumPXide (M2Q)r 2lric

acid was dissolved in 300 grams of deionized water. The powders were mixed in a
plastic bag for 5 minutes and then mixed in the Baker Perkins mixer for 5 minutes.
Additional deionized water, 619.7 grams, was added to the mixture over 20 minutes.
The acid solution was pumped in over 8 minutes with continued mixing. Mixing was
continued for an additional 40 minutes. At this time, the mixture was still a powder. |
After 3 hours of mixing, an additional 50 grams of deionized water was added to the
mixture. After 3-1/2 hours of mixing, an additional 25 grams of deionized water was
added to the mixture and another 15 grams of deionized water was added to the
mixture after 4 hours and 4-1/4 hours of mixing. After 4 hours and 55 munutes of
mixing, the volatiles were 45.2 weight %. The wet _mix was exfruded, dried, and sized.
The extrudates were calcined in a substantially dry environment in a muffle furnace
according to the following temperature program: The extrudates were heated at full
pawer to 593°C. Temperature overshoot was avoided. Next, the extrudates were held
at 593°C for one hour and cooled to 149°C. Mercury Intrusion Porosimetry showed
the peak macropore diameter to be 900 angstroms and the cumulative pore volume at

diameters less than 300 angstroms to be 0.144 ml/gram.

B) Heavy alky! benzene derived from the aliylation of benzene with Cyy

10 Ci4 linear olefin
19



10

15

20

25

The crude mixture of alkylaryl sulfonic acid was diluted with 10 weight %
1.00 neutral diluent oil based on the total weight of the crude alkylaryl
sulfonic acid and placed in a four liter-neck glass reactor fitted with a

stainless steel mechanical agitator rotating at between 30 d.350.rpm,

a coﬂi&éﬁ@éﬁ@h@fé'}g‘fé’é’ﬁfrﬂé{*t%%e 56 Ffﬁ’ﬁﬁﬂ%‘i%‘?g fﬁ%ﬁ%a%?glrr%égteﬁefglgggq

1 dust ahove ihe agitater blades taribecdntiedyatien afhitroger! g3 Theylation
contents of thé reactor was heated to 110C with stlrrigsg and nitrogen gas

ofivarzbubbletl thfougie IR P RAITE HER S8 S A Rere ber hour under
vacuum for between about 30 minutes to one hour until the weight % of
H2SQAdis, less.than abaut D3nveighictedaasenastite totabweight biByezas
product. 10 This final alkylaryl sulfonic acid (80 % alkyltgluene-and-2Q.\%

R okeme Nt R AT sk

e Rradpetweight d¥aof HSER amkweighi%ani2S04 are reported in
TABLE 1. The sulfonic acid obtained in the previous step was converted
into a low overbased sulfonates. In this step, relative mola o]

tions of
Ca(OH)B Shareurcmia 1215 Aeoabtding e proeBinE St R

p are reacted in
Cgrg@lr t&aﬁ@}in a proportion of around 30 - 50 % of lime non neutralized
())/ stifonic acid in the final product. This proportion of 30 - 50 % of non
neutralized lime makes it possible to obtain a BN of about 20 in the final
sulfonate’ Heeordidigiey’standard ASTM D 2896. To achieve this, a

quantity of Ca(OH)2 is added which does not correspond to 20

stoichipmetric, begtadization of the quantity of sulfonic acid reacted, that is
0.5 mole of Ca(OH)2 per mole of this sulfonic acid, but an excess of

Ca(OH)2 is added with respect to the stoichiometric quantity, that i$-g.

proportiedhof @Tsaieid é&@%ﬁ@ﬁﬁ’@é?%@%#bﬂ&@%@%ﬁ a&B%géf

Freutady the sondilansekreasiop uses alefithoseCiessribediodlbsS.
at. No. X,764,9 5. 25 EXAMPLE 2 The starting %I?I;ylate IS afrgg'?(ture of

iyérsAnmialigihms BEERERIL AU e BRSSORTOH &8 Gifercnt 607407
g\{%glhggggﬁggqgoq{@/zo. 21 Sulfonic acid and the corresponding
sulfo

nates are done following the same process as Example 1; operating
conditions and analyses are described in Table 1., . . " "
After separatign by distillation of benzene and the light fraction, the "LAB

fraction having an alkyl chain from C10-C14 is obtained. The "heavy of LAB" being
the heaviest part.

Sulfonation

The alkylate coming from a mixture of 80 % alkylioluene and 20 % "Heavy of
LAB" described in this example was sulfonated by a cocurrent stream of sulfur
trioxide (SO3) and air with a tubular reactor (2 meters long and1 centimeter inside
diameter) in a down flow mode using the following conditions: Reactor temperature
was 60°C, SO; flow rate was 73 grams per hour, alkylate flow rate 327 grams per
hour at a SO to alkylate molar ratio of 1.05. The SO; was generated by passing a
mixture of oxygen and sulfur dioxide (SO2) through a catalytic furnace containing
vanadium oxide (V:Os).
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EXAMPLE 3 5 The starting alkylate is a mixture of the same alkyltoluene
as Example 1 but another "Heavy of LAB" called "Heavy of LAB" 2 having
the following analyses were utilized. Viscosity at 100C : 4,78 mm2/s,
molecular weight (number) = 380. By gas chromatography, the level or

"L AB"Ttemingddromtthe ofaltiigroleitfeoitod aas dilptedouiiy 19 ovoishira
infra-red indicated:, = 69 ¢ n j IZatien
A S S e A T e
antbpdacialkykHenz e 15 alfohic it Shadme bormsaipdmgirgesimshamne

2 Aene alouing e sane pioseenas Fxamaled-Qperalindiconitions

nd analyses are described in Table I. EXAMPLE 4 This example is
@imiliintotEx amide diexctp) theatajhichoridlaes P PONSPFEFalpha
olefins C20-C24 s done | lyst insieadof mbtxestn
Lz-raé?uﬁ“%%néigﬁg%sgl%s%%tr?(%?gg%%qéga%n?%gi;glkylation Pilot plant with
firdrofluticiaoin(ass ceralyshlpddbreisis theoni fasctersren. 109 hildemmsr
1o liter setl ' ' s seRatRed iiaMHbe BRass; of
@%‘Htg?nﬁbﬁ%%%@ﬁ%ﬁégﬁ%%%?gﬁ?ﬁg %éstiipment’being maintairEfed °
Hpier & presbancibeiibiitveiz!s, Snbassopah T e Hergatmolaf PaRBeCt
toluene / olefin is 10:1. The volume ratio hydrofluoric acid / olefin is 1:1.

The residential, i, 1L§3ﬁ TiRies. 200 e ieMRRIAIE: 84S0 Therprganis
phase is Withdrawr vid a valve and expandedto atmospheric 5 pressure
andtheétolberiellswaraavepctiesdpshibomhaddidanaighs doberapduct: weight

amespheric piesaie Sulforasione TheAliyiateasing from a mixture of
8}6(%% of the a ‘g§§g%§|k/§,|to uzene4an%r2 % of "heavy of LAB" described in
Example | was sulfonated in similar conditions as Example 1. Operating
conditidits: andoanaiysésanindése firepriryious step was converted into a low

overbased sulfonates. In this step, relative molar proportions of Ca(OH); and sulfonic
acid obtained in preceding step are reacted in order to obtain a proportion of around
30 — 50 % of lime non neutralized by sulfonic acid in the final product. This
proportion of 30 — 50 % of non neutralized lime makes it possible to obtain a BN of

about 20 n the final sulfonate, according to standard ASTM D 2896.

To achieve this, a quantity of Ca(OH), is added which does not correspond to
stoichiometric neutralization of the quantity of sulfonic acid reacted, that is 0.5 mole
of Ca(OH), per mole of this sulfonic acid, but an excess of Ca(OH); is added with
respect to the stoichiometric quantity, that is a proportion of .73 mole of Ca(OH}),
per mole sulfonic to obtain a BN of about 20, The conditions of reaction used are

those described in U.S. Pat. No. 4,764,925,

EXAMPLE 2

The starting alkylate is a mixture of the same alkylates as Example I but the
proportion are different 60/40 weight instead of 80/20.
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10 Table 1. COMPARATIVE EXAMPLES Comparative Example A 15 A)
Alkylation The starting alkylate is a mixture of same alkyltoluene (80 %) as
Example 1 but the second alkylate is different. It is described in US
6,204,226 as branched monoalkylbenzene in which the branched mono
alkylsubstfuenecdraiidsrentraspapdiig salivonatetdnrsiqpsiobeaimegithe same

el HBWIng-laR:0 heialivdal sy ihesized R GPNINKONS.

ylation Pilot plant with hydrofluoric acid (as catalyst). It consists in one
reactor of 1.125 liter and a 15 liter settler wherein the organic phase is
separated from the phase containing the hydrofluoric acid, all the
equipment being maintained under a pressure of about 3.5 x 105 Pa. The
Yrganifppase is then withdrawn via a valve and expanded to 25
atmospheric pressure and the benzene is removed by topping, that is
heating to 160C at atmospheric pressure. As the target is to have

predomitiantiytingaiotitedatnirtrs of tinsymealkido olarekeagpls | but
\%5%%? ol Undrl0ity 23, The alin ot Ry drpiluoric AGido e QIGTINBY yses

ume is 1:17In this case, the starting olefin is a heavy propylene
oligrghgedhich molecular weight is from 196 to 256). So a light fraction
is produced during the catalytic alkylation reaction, and this fraction must

be rem%@éj%stii‘?tay kg dhe %ﬁ%%ﬁrﬁﬁ)%?%?&ﬁﬂ%%@%ﬂ%%? laven By gas

column. Light fraction means any alkylbenzene having an alkyl chain ™
lowertiaar@hs, tre lremlovelshén eoligheffastiche therfingbdisulEtors ars

Jg QWS %temg%@ty_@@ﬁ](ﬂgag&golumn : 262C - temperature at bottom
of column : 302C - pressure : 187 x 102 Pa (187 mbar) 10 B) Sulfonation

of a mixture of 80 % alkyltoluene of Example 1 and 20 %

monoalkyib&mrere wkulaich (treriranttre dhe pnbymikyistiostivh ént geritams o-Cu
4 to C18 carbon atoms (see Example 1). Operating conditions

llyses are described in. Table 2. 15 Comparative Example B

1‘%:15@-1 (o
ana an
- 20 % para-dialkyl benzene
- 11 % meta-dialkyl benzene

Sulfonic acid and the corresponding sulfonates are done following the same

process as Example 1. Operating conditions and analyses are described in Table 1.

EXAMPLE 4

This example 1s similar to Example | except the alkylation of foluene with
Normal alpha olefins C,p-Cays is done in presence of HF as catalyst instead of a "fixed

bed".

The alkylate is synthesized in a continuous alkylation Pilot plant with
hydrofluoric acid (as catalyst). It consists in one reactor of 1.125 liter and a 15 liter
seftler wherein the organic phase 1s separated from the phase containing the

hydrofluoric acid, all the equipment being maintained under a pressure of about
22
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The starting alkylates are a mixture of the same alkyltoluene as Example
1 and a second alkylate called "Heavy bottom of BAB". This last alkylate
is synthesized in a continuous alkylation Pilot with hydrofluoric acid (as
catalyst). It consists in one reactor of 1.125 liter and a 15 liter settler
wheréin the Drgahicphastisdepachtecefif oe20 thEiphdde cohtainingithe

) gﬁgxrgffl?%riiccﬁ%gédfboggf?ﬁseﬂlll.i SALbeing, mamtained ynder , %peﬁ%sl‘t%#ﬁfe%ture:

out 3.5 X arge molar excess of benzene versus the ole
(Hefe propylene tetramer) is utilized, and the ratio hydrofluoric acid to the
olefin by volume is 1:1. The organic phase is then withdrawn via a valve
and expan l ress i
By top R B Rt et
ancsigd ehdihddoleethanr@ldydd bgrieppetizdhatins thetlagttcdliiin aBAB
ong %Iglg{lcberrédgﬂg wherein the branched alkyl chain is from C1I to 24
1S remdved at the top; the product at the bottom of the column is
called "heavy bottoms of BAB". It is a branched material. Monoalkyl
benzenguisdirainn30 The@9sluit qarmgitiyhbemzemess fithy 26! thSehoy vt
5 dialkyl Z is fram: 25, %.wi Molegyl ight. f .
A i

ciaiipl; A8 mestasdiatikybantl (ecradiectiaditieighirid 330ysCompdestivesd m

'e%ﬁlayeplle B is the following mixture: 80 % alkyltoluene (of Example 1) and
20 %

heavy bottoms of BAB 10 Sulfonation and obtaining of alkylsulfonate
are done in the conditions described in Example I. Operating conditions
and analyses are described in Table 2. Comparative Examples C and D
Here, the predominant alkylate utilized is a mono linear alkylbenzene

hééll?% ”ﬁ}ﬁé%g@éﬂgfr%%%i” a molar proportion comprised between 0
an % (preferably between 5 and 11 %) in position 1 or 2 of the linear
alkyl chain and wherein the alkyl chain is a linear chain that contains

between 14 and 40 (preferably 20 to 24 carbon atoms). 20 Synthesize of
this linear monoalkylbenzene

Comparative Examiple A
A) Alkylation

The starting alkylate is a mixture of same alkyltoluene (80 %) as Example 1
but the second alkylate is different. It is described in US 6,204,226 as branched
monoalkylbenzene in which the branched mono alkylsubstituent contains from 14 to

18 carbon atoms, it is obtained through the following step.

The alkylate 1s synthesized 1o a continuous alkylation Pilof plant with
hydrofluoric acid (as catalyst). It consists in one reactor of 1.125 liter and a 15 liter
settler wherein the organic phase is separated from the phase containing the
hydrofluoric acid, all the equipment being maintained under a pressure of about
3.5 x 10° Pa. The organic phase is then withdrawn via a valve and expanded to
atmospheric pressure and the benzene is removed by topping, that 1s heating to 160°C
at atmospheric pressure. As the target is to have prédominantly a monoalkylate, there

is always a large molar excess of benzene around 10;1.
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The alkylate is synthesized in an alkylation pilot plant with hydrofluoric
acid which consists in two reactors in series of 1.125 liters each and a 15
liter settler wherein the organic phase is separated. from the phase
containing the hydrofluoric acid, all the equipment being maintained

under d pressurs by dmdups satobip hosdfHeerlame/ sidfih hidlde cage the
L%aﬁfakf?éé_ N dhediret 168610 2iteBRM PR IGREN ILING REEANGTEBRIA6 1o

about 6:1. Furthermore, the ratio of hydrofluoric acid to the oléfin by

vofunte is ght frac firspsiersk Bnbng He o theisefodetenitertifive and this
iesidsntialds:® mingtes in.sanh Sieactes apddhetemperating: 4% tiiation

There is no formation of a light fraction. Hence it is sufficient to effect a
foppmiy bishieitoaciaehzenk (o ertens tiessrasiordhgalryraidhan Cis.

Themixuras phalkylata wbichyoakeupsGempatative Hxamples C and D
are depicted in Table A 10 TABLE A - Formulation data Alkylbenzene

Heavy of LAB 2 1 Comparative Exam Ig) C 80 20 Comparative Example
D 80 20 tSusAaEs At Sbtalning théZfkylsulfonate are done in the
conditions described in Example 1. Operating conditions and analyses

are descyiped in Tahie,2udd 3BdidR T30 N EY_N DmmOW N
O!'p4oOmy ,

- pressure : 187 x 102 Pa (187 mbar)

B) Sulfonation of a mixture of 80 % alkyltoluene of Example I and 20 %
monoalkylbenzene in which the branched mono alkylsubstituent contains from Cja to
Cig carbori atoms (see Example 1). Operating conditions and analyses are described in

Table 2.

Comparative Example B

The starting alkylates are a mixture of the same alkyltoluene as Example 1 and
a second alkylate called "Heavy bottom of BAB". This last alkylate is synthesized in a
continuous alkylation Pilot with hydrofluoric acid (as catalyst). It consists in one
reactor of 1,125 liter and a 15 lifer settler wherein the organic phase is separated from
the phase containing the hydrofluoric acid, all the equipment being maintained under
a pressure of about 3.5 x 105 Pa. A large molar excess of benzene versus the olefin
(here propylene tetramer) is utilized, and the ratio hydrofluoric acid to the olefin by

volume is 1:1.

The organic phase 1s then withdrawn via a valve and expanded to atmospﬁeric
pressure and the benzene is removed by topping. There i1s a second column, the light
fraction (alkylate having an alkyl chain lower than Cy;) is removed and in the last

column , BAB mono alkylbenzene wherein the branched alkyl chain is from C;; to
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Monoalkyl benzene i1s from 30 to 60 % wt
para-dialyl benzene is from 25 to 50 % wt
meta-dialkyl benzene is from 12 to 25 % wt

Molecular weight from 310 up to 355, The material used in this example has

37 % mono, 47 % para dialkyl, 16 % meta dialkyl and the molecular weight 1s 330.

Comparative example B is the following mixture: 80 % alkyltoluene (of

Example 1} and 20 % heavy bottoms of BAB

Sulfonation and obtaining of alkylsulfonate are done in the conditions

described in Example 1. Operating conditions and analyses are described in Table 2.

Comparative Examples C and D

Here, the predominant atkylate utilized is a mono linear alkylbenzene having
the aromatic fixed in a molar proportion comprised between 0 and 13 % (preferably
between 5 and 11 %) in position 1 or 2 of the linear alkyl chain and wherein the alkyl

chain is a linear chain that contains between 14 and 40 (preferably 20 to 24 carbon

atoms).

Synthesize of this linear monoalkylbenzene

The alkylate 1s synthestzed in an alkylation pilot plant with hydrofluoric acid
which consists in two reactors in series of 1.1235 liters each and a 15 liter settler
wherein the organic phase is separated from the phase containing the hydrofiuoric

acid, all the equipment being maintained under a pressure of about 5 x 10° Pa.
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Furthermore, the ratio of hydrofluoric acid to the olefinn by volume is 1:1. In

the first reactor and 1.5:1 in the second reactor, the residential is 6 minutes in each

reactor and the temperature: 64°C.

There is no formation of a light fraction. Hence it is sufficient to effect a

topping of the unreacted benzene to obtain the corresponding alkylate.

The mixtures of alkylate which make up Comparative Examples C and D are
depicted in Table A

TABLE A — Formulation data

Alkylbenzene Heavy of LAB
2 1
Comparative
Example C 80 20
Comparative
Example D 30 20

Sulfonation and obtaining the alkylsulfonate are done in the conditions

described in Example 1. Operating conditions and analyses are described in Table 2
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1. 1A detesgentrpoxiuig afialiof Ayl suifionatesefalkalingiaauhvmatalss
comprising: a) 50 to 90 % by weight of a mono C14 to C40 linear alkyl

substitut&8"tEYF 5 xylyl sulfonate, wherein from 15 to 30 mole % of the
tolyl or xylyl ring is attached on positions 1 or 2 of the linear alkyl chain; b)

10 to 50 & by wrightofa B?W@k&!ﬂé&ﬂaﬁa@%&Oﬂ@tﬁmi‘éﬂ@ﬁ@%tiwtm tolyl
alkylation of benzene with C10 to C14 linear olefin, wherein heav

benzene suIfonﬁf@?égégmﬁ%m}%em%ﬁ%@B}ﬁﬁ“a‘l’é ﬂi‘ﬁ tolyl or xyly}

monoalkyl benzeng isulfeiRata, wheraitviie alkybsubsiivantisyHeriead
from the dimerization of the linear olefin, and iii) mixtures of i) and ii). 2.

The detergent mixture according to claim 1, wherein the linear al%é chain

as defin® in cothpbrnt &Y SBHEh o rRctEY Dl s TB A dqeyed from
detergent mixtusgkangidipghanghaimndivdigrein tha dinean atlkyhahaiinagavy

benzene sulfonate is selected from:
i) dialkyl benzene sulfonate,

1i) monoalkyl benzene sulfonate, wherein the alkyl substituent is

derived from the dimerization of the linear olefin, and
111} mixtures of 1) and 11).

2. The detergent mixture according to claim 1, wherein the linear alkyl chain as

defined in component a) contain from 16 to 30 carbon atoms.

3. The detergent mixture according to claim 2, wherein the linear alkyl chain as

defined in component a) contain from 20 to 24 carbon atoms,

4, The detergent mixture according to any one of the preceding claims, wherein
the substituted tolyl or xylyl sulfonate as defined in component a) is a tolyl

suifonate.

5. The detergent mixture according to any one of claims | to 3, wherein the
substituted tolyl or xyiyl sulfonate as defined in component a) is a xylvl

sulfonate.

6. The detergent mixture according to claim 5, wherein the xylyl sulfonate is

ortho xylyi sulfonate
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defined in component a) contain from 20 to 24 carbon atoms. 4. The
detergent mixture according to any one of the preceding claims, wherein
the substituted tolyl or xylyl sulfonate as defined in component a) is a tolyl

f 0. L ' - ' laims . -
oo R AR SR OSIR B AL SIIARE
is a xylylirsedfopatentahendétergdhtmeiktiireoftivotaivigotosstaimitg is attached on
wherein ‘Ei%%h’é ?HF?%?ﬁéﬁir?ﬁﬁ%ﬁ%h%ﬁfpnate 29 7. The detergent

ep

mixture according to any one o eceding claims, wherein in

component a) from 18 to 25 mole % of the tolyl or xylyl ring is attached on
pdsitionshod@eapfthe dindareadkybshaitodiibhend etetyemtossidiugelaims, wherein
accordin Q r ' laj erein alkyl.
Penzene e A PP P ived from
alkylationhefdbeyizbne witre@tnee 018 lirne 4 olefies. defihe detergent

mixture according to any one of the preceding claims, wherein the heavy

alkyl be If - efi | mponent k) anaverage . .
olecuat gt ra S BB AR A Wi, i
any one tfetheapredédinyetaimsplfiereins thdihedhuy @tkyldyenzbpkas an average

sulfonaten%q e%%IL{}%Qe%%}% _§§6“i$));b?),a dialkyl benzene sulfonate. 11.

The detergent mixture according to any one of claims 1 to 9, wherein the
heavy alkyl benzene sulfonate as defined in component b) is a monoalkyl
beHzene Bufdeiatecimitierdetergémyrhixtoyeoaccdrdingraalymprieinf, wherein

claims 1109, wherein 1t%8nzh?%%‘.@(i§§|§§t€%sr‘é%ﬁ%esﬁ“llﬁoc”o%e 83968 %dﬁ'ﬁéalkyi
component b) is a mixture of dialkyl benzené sulfonate and mornoalky
benzene suifenateliBiakhe detergent mixture according to any one of the

preceding claims, wherein the heavy alkyl benzene sulfonate as defined

in ?f.r_“ PopRILD ei%l HOAUERE 3R AR RONSL L INSARIENCTION QTR En the
C14 linear alkylbenzenes.
heavy alkyl benzene sulfonate as defined in component b) is a monoalkyl

benzene sulfonate.

12. The detergent mixture according to any one of claims 1 to 9, wherein the
heavy alkyl benzene sulfonate as defined in component b) is a mixture of

dialkyl benzene sulfonate and monoalkyl benzene sulfonate.

13.  The detergent mixture according to any one of the preceding claims, wherein
the heavy alkyl benzene sulfonate as defined in component b) is produced as a

byproduct in the production of Cy to Cy4 linear alkylbenzenes.

14, The detergent mixture according to claim 13, wherein the heavy alkyl benzene
sulfonate as defined in component b) further comprises less than 5 % by

weight of a mono Cyg to Cy4 linear alkyl benzene sulfonate.

15.  The detergent mixture according to claim 14, wherein the heavy alkyl benzene
sulfonate as defined in component b) further comprises less than 3 % by

weight of a mono C;p to Cy4 hinear alkyl benzene sulfonate.
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14. The detergent mixture according to claim 13, wherein the heavy alkyl
benzene sulfonate as defined in component b) further comprises less
than 5 % by weight of a mono CIO to C14 linear alkyl benzene sulfonate.
13, The dtsrgentapyie.aosording (o claim. it wheteln e Neav Al cnvene
benzene sultondte as detined In co onentn%) arther comprises-less
than 3 %WfonvtsighidefinahoncoGi@terChylimber atybberdenetsulfdiatey
3016. T gﬁ ent mixtur cording tq claim 14, wherein the heavy
oyl berc o BT G e e IR reee
less than | % by weight of a mono Cio to C 4 linear alkyl benzene
sulfonatd ht7cTrecdetergent achdute aicerdingde bty prealitipeclaims, wherein
preceding claims, wherein said mixtur ains fr to 60 %.b
Ieight oF B T S kb g from 20
18. The tetérieny mbtaitecceomphngrtobany one of the preceding claims,
wherein said mixture is essentially free of chloride ions. 19. The detergent
mixture agcording to any one of the preceding claims, wherein t%%.base :
BN o e S R Btk Sehrein
2896 is fsenh1Bikn60 12GsTedp tergerftadixtdeiaccording to claim 19,
wherein the base No. BN of said mixture as measured according to
Standard ASTM-D-2896 is from 10.t0 40. 21. The detergent, mixture .
i B e e R R T g e
metal is daidiayn N22 BNlobsgdtingroitcompesstion! eonopdising tandpd ASTM-D-
amount af.ap Qil-of lyhricating viscosity; and a detergent mixture of alkyl
aryl sulfc?ngaatge]éso Og’ﬂ?a Pn(@téarth metals comprising: a) 50 to 90 % by
weight of a mono C34 to C40 linear alkyl substituted tolyl or xylyl
sulfbnatel hehiktergdnomitGito B0anbhe % ofaiine 0]y bexidythaibggésNo. BN of said
attached on positions for 2.0f the linear alkyl chaip; ]# 50.% b
etght of SHA Ay Mo B SR R BB Bigeto o <o
benzene with CIO to C34 linear olefin, wherein heavy

21, The detergent mixture according to any one of the preceding claims, wherein

the alkaline earth metal 1s calcium.

22, A lubricating oil composition comprising: a major amount of an oil of
lubricating viscosity; and a detergent mixture of alkyl aryl sulfonates of

alkaline earth metals comprising:

a) 50 to 90 % by weight of a mono C4 to Cyp linear alkyl substituted tolyl
or xylyl sulfonate, wherein from 15 to 30 mole % of the tolyl or xylyl

ring is attached on positions lor 2 of the linear alkyl chain;
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benzene sulfonate is selected from: i) dialkyl benzene sulfonate, ii)
monoalkyl benzene sulfonate, wherein the alkyl substituent is derived
from the dimerization of the linear olefin, and iii) mixtures of i) and ii). 32
ALKYLARYL SULFONATE DETERGENT MIXTURE DERIVED FROM
LINEAR OLEFINS ABSTRACT Disclosed are detergent mixtures of alkyl

aryl sulfonates of alkaline earth metals derived from linear olefins having
a relativety highlar 5@%&5@%@@@&'@%3&}@ﬁ)@mnmsllﬂfwateglkgiwed from

chains. The co éﬁgg% E{lé agglatvely ? QULRI f%e% yf%leg{ry

xylyl isomer oft linear a ry sulfonaté an oy a heavy
benzene sulfonaﬁelmn\s@&ﬁrmﬁ@ linsdewidifigrand exhibit improved
stability and compatibility. 33

1) dialkyl benzene sulfonate,

i) monoalkyl benzene sulfonate, wherein the alkyl substituent is

derived from the dimerization of the linear olefin, and

iii)  mixtures of i) and i).

3z





