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ALKYLARYL SULFONATE DETERGENT 5 M XTURE DERI VED FROM
LI NEAR OLEFI NS FI ELD OF THE | NVENTI ON The present
invention relates to oil soluble alkylaryl sulfonate
detergent m xtures derived fromlinear olefins. The
conpositions contain a relatively high anmunt of 1 or
2 tolyl or xylyl isonmer of the |inear alkylaryl

- sul fonate and enploy a 10 heavy al kyl benzene

sul fonate derived fromlinear ol efi ns. BACKGROUND OF

THE INVENTION I n the prior art, nethods are known for

preparing we Qe i nNed

sul f onat es f?%tkggf¥%¥Fc aC|%s UEEgaln the

sul f onat i orMBXTURE DEMMED&FRQM&UIWE@G)I@EEI% ns and

fronran excess of alkaline earth netal base. 15 These
ounds are useful detergents when enployed in a

F D Of [THE BYYE N@Hﬁ’r%sition. The al kyl aryl

hydrocarbons subjected to the sulfonation reaction are

obt ai [ [ f

react 1 ONF rQ%’e nf%’f\éxrket?)e nft%ée\ré t? of H&E rg%caglgg%qgag%%t?rdtgtef%eﬁt
AR Hadveditidi tineur didihe. r"ﬂreatcotrrppasmﬁé cartahi |amclamerm high
branched ol efins and |inear olefins. Typica

HreE REdorod tolyl 98 xuivbisemeretibelinsar ey %1 sarlfprg%re and employ a
ﬁ%&?gﬁgi%%%§&ﬂ%g% @%g afﬁ9ﬁ¥&ﬂn§%?%%y ene tetrapol yner
di neri zed to an average of C24 ol efin. The useful
BACEEGROUTED i0E THIRINWENTI®Ne obt ai ned by the

ol i go-pol yneri zati on of ethylene to Cl4 to C40

hydrocarbons. Wile it is relatively easy to obtain a
good i tb@pm(sn vty miethady ereri@@mrfpnpreemw wedkiner %amgly

* §BRGuRDhiskd Ot SRR STl obich Pl dsg b gL or

diffedehedlkgnarfhy@rocarishs hkkﬂfr@rﬁ&h@@es@rot hikality @un@rectal base.
olefin. Tt is difficult if the alkylation is effected .

Thash compeunda pregiseful detengents svhsn empéayieg in ¢ hhroptienypil

éo%rpotsﬁrl%naﬂfé/ J&%a@él q%&bﬁﬁyéubﬁ%e rﬁﬁg\%&?o o}‘i%%neﬁ &&t dnsare X

@lrtaéhechw alﬁylanbrom tlilﬁal?@edeh mﬂﬂuﬂﬁ remﬁmloﬁ”uﬁmrem aryl

positions 1 and 30:2 of the linear alkyl chain due Eo
tnaatwuéﬂﬂwr%naawslwh me Qiﬁféwnhrypes qipleting ggpuely,

Sasieh %le%s hﬁd ﬁRJa‘P oftHifRE! mﬁﬁﬁy) a.tltxc{lllod %Fe‘i‘ﬂnH eadb‘fﬁned by the

proport nat e,

a:ligoqm}nmmaﬁd:s of laropylemh todC s o G HdRcaB96s, pamcaldrlyvrhe

base nunber = (BN _bet.ween and 6 h oaJlo

RIgPYlens teEppal rréa JimggzedHg atlﬁ@eraﬁ%%%% ot 2515 gopful] hneaf |
e heoligd-pGerit AR n @iy Rk 89 Cyy to C

(?igg%étt?% akqnsgt vveg%ﬁ%gn a[ne |ér31J Ig Frée mgl | ar éxcess a4n8 0.

isydoddagronar omati ¢ or aryl hydr ocar bons around 25 mol e %

of the alkyl aryl hydrocarbon has the aryl

substituent. on positions 1 and 2 of the linear alkyl
chai nWisile it igredgivaliseagn o phduiB e diserisiondn 815 @wlem of

mﬂﬁre%ﬁﬁﬂ ﬁﬁs%qlopﬁxéc{]ﬁ tﬁc?f&?ﬁ%fqgﬁ Beh gﬁfonfl@c{c:ld is derived from a

.hydrocarbon obtained by alkylation of an aryl hydrocarbon with a branched olefin. It

i_s' difficult if the alkylation is effected with a linear olefin. It is particularly difficult
for the alkylation of an aryl hydrocarbon where it is monoalkyl and where 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
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exanple in U S. Pat. No. 4,764,295, this high
proportion al kyl- aryl hydrocarbon 10 having an aryl
radical on position 1 or 2 of the linear alkyl chain
results in a sulfonate that exhibits hygroscopic
properties such that as superficial "skin" is forned.
dispasioti $kinnte prak@mctdif shepmoediunt alsonantanst skl pagpodmn of

Flipate, Bt 87y i RePting oSS TE G20 4o base mumver

a%q ‘B@%&h 8hnRY0R héREMo Q¥ icbhich@df R linid4:R tha ableB¥e of carbon
viscosity, a low incorporation of calcium a

dexeiciapd atibonatef anti-rust- 15 performance, and an
undesi rabl e turbi d appearance or even sedi nentation,

when S Ifo ate thus dis added at the rate
o ol i, S e arearton B ikan Dor4sBe LA Bl Cxied and
tﬁl&(ﬁﬁ&%(ﬁ ki AR RBrboAl 5BaMIPSs fhold %fbfm&eomﬁtarﬂn of

aryl substituent on positions 1 and 2 of
hydreearbcat kaslthe iyl substimentdesgposisivns pend 3 pﬁﬁmdmear alkyl chain but

nef he_f i
H V%%I}S F—chi?sg%g %@c&%g W:hgn Bﬁgﬁrgﬁgxglhe mFt#Ql Led § for
e;pe@ﬂlm@ #0245t SR 1 |764>I 2084 tthis R GIRbAGTaR kgl argliafdysdsbdno

identify each of the 'di fferent isoners differing by
hinang ers putyl adicgt on h@sﬁarryl or 2 afithe dincasralleyh shatm rasg s b pywlfonate

&nfgg%gg 1&5{}5{%%%55?1?15 é oggglaelﬁg %ﬂﬂ%tra’ég{l‘ %}ﬁgaf Qg 1s formed. This

Coliri a6 1R ¢hid grodukitinagdeptab s faandigive &ir lalbﬂmhng\ 611 eRurtHermore,
met al s obtai ned fromthese different isoners.

I n
thedornmiion afighe pgriigiat gan iy gracElyIacerRand fhtf‘gy 7 low filraton

' galtg' Scbg‘l\f@{(? gc&sﬂg;a fr{}gvc Ex&}fégraﬁgﬂ &f f’a‘?ﬂ@nt gﬁetﬁlré a0 E);/?fgf ézﬁ?ﬂ%gt

pydsroacd) and amtximmmatﬁamrmdrappemandaaw eveg defienentation, when the
he _|jinear al

' bsti kyl
SH AT prerHielis 29ceh il s Sh P e Py Been
| E%)ﬁ@gtlr%‘o Vﬁrﬁi’@oremr%x%f LG ko gﬁﬁthwleﬂ}o Iﬁﬂﬁi 0#@1@ %1

weve such a process has sone awbacks

- eubatipient, omztﬂme laod Qabf ﬂ[ﬂhrtmer aikgiccham rivades &;Olme performance
dr.oc e it rmati on of the
B BB ooy i Tokpn” RS e S relR b aan 6 He

'process a 2 st aggered reactlon (two reactors in

seri eg) ¢ ggﬂ%ﬁg@gh@gﬁ; Bt Hab cahgab@ttdh?&nmgrapmc

conduct & I Xe process two reacto
Mﬁeatcsﬂemtdgwaﬂmf thadiffers ercradifforing batteqosition of theraryl

to.decrease the | ev f doubl e bound betwe car bons
ladéﬁ%%ﬁ@&ﬁbop&tqf%gth@ﬁ 13%( Wechg apd gxpryn ‘? ﬂwmpsﬁwe

' frﬁﬁ’z@ &r fon tﬁH El’bp@ﬁ%? of ﬁﬁ%%h@éb%ﬂdm@r ﬂégl?ﬁxﬁrl Bfforates LERbline carth

orine i1s utilize d two reactors
memlsdnanecbﬁomfthcsetdhﬁerahthngB on reaction. In US .
Pat. No. 6,204,226, the applicant has di scovered that

T R TR A

8%’&901‘?@&16 a eﬁllaﬁ deﬁ %ﬁ%kﬁs ﬁ'ﬂ? RS agft}het}ﬁ?léeﬁ Bf fhe aryl

aromati c hy roca y enploying t I ow ng

 hidebearborgfottak &ahlbﬂmeae,rﬁalmngﬁhahgd klmsmmgnt @) pdfsitimm 26 267 the
t.o 70 % by wei ght of npno . al k ny
- lipgar gkl ghain Wae\ﬂWﬁeI% & énfi AR ﬁw ?ﬁ&i #1d,Ehto and

GRIE ARSIk PR thed P 240169 ?R)Qve%l? B¥oh 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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preférably from20 to 40 carbon atons, and the nole %
of the phenyl sulfonate radical fixed on position 1
or 2 of the linear alkyl chain is between 10 % and 25

Y% preferably 15 between 13 % and 20 % and, b) from 30

%to 80 % by weight of a branched nono al kyl phenyl

st depitateaction (W @hctbién berdusy vadraqpired. dlhkyefors il slkiytationtwas
contains from %4 t.o 18 carbon atons. ver ue to
pHEUEg HrewEh eH¥oddred Frofest %ﬁ%ﬁ%ﬂwﬁe%ﬁwm F Pbnat e
%Qm%HPzﬁfo‘ntrH&c?cQ ih BrdRPRI ddcRiAselth@lev@] Of ddubR HduR€ BEtwRlK ¥hrbons

chain, a large quantity of branched nono al kyl phenyl
$ahd ddawe té h:ssr\man (3 t/hendthan e i lation acagldry$uch afore mentioned

Erg’?i%ﬁtsl : %gtt 8%5 @f%IE’Ef“%(rS? %H»l%lilﬁt 18 H}ﬁﬁegiaaﬁg%g? a?aé:ms are requlred
SR 4licylbfion reBtionas the average nol ecul ar wei ght and

-the level of |inear nono al kyl phenyl sulfonate

having a Cl4 to C40 linear alkyl chain is too |ow,
somre pelUiSoPatmiNoes, 2046224 ¢he gwpliswit hbs diiisttcyferad that de\conld

fg%rg(}igl}%a ieog%glgg%tg)%g@p{:ﬁ%bﬁ%ﬁvqlﬁqé@%e% Yy of ﬁ% ving I‘woelteactors
& M8t tdpmaanPbiieRn) Wiasthd uSeaiRheshetab afonkiftic Hyatdcerbon

overcone the aforenentioned drawbacks with the use of
be empleyinggha folloaingumiteretof dikebng ¢roth rastals heyiagsi ng t he
| evel of total linear nono al kyl sulfonate 3 having a

Cl4 tq C40,] in d fact that. th |
o opofk 1 onfiBR S0 b AarpPS Weighf e arEfigap PlRybHEe S fate
Hlosﬁhﬁ:h e IﬂneQ[rmgnd ﬂkﬁ%‘ﬁbﬁﬁﬁ&ﬁ combPREE Lo ol W88

to 25 %to dowmm"to 0 %to 13 % Through the
mefetrahie frotn 20 foyd0 carbon atern, endthesmale % slithephbiod isitifonaéeiradical

B PR L LR R A Pl b8 8 Rty

bérheas 1 T%Adna 20hgragin the nolar proportion of phenyl
sul fonate substituent in position 1lor 2 is between O

and13%nd, b) 15 to 50 % by wei ght of heavy al kyl aryl
sul f obat e, frome0io rﬁoﬁfh%byyflelghtaﬁhbtancheé rlphv@r@dtyl@hembdt

b Db S ol 35 A Srvon

gbm@. plurality of branched al kyl chain with on
average a total nunber of carbon atons of 15 to 48. In

‘as much as theses m xtures contain | ess than 10 % of

| i neaHoweny, dicky lthe hipie nyiter wif lioemtmeorsslist iphemé dulifonate

2_of .t |
Fiititaedin oSt et 7 Bhsrea g e s Roey Qg limRpranchd
ﬁr%ﬁ§ bikhd pleviyt éﬁlfﬁﬁit@ 'in wBith iBSbraféheli evslo My Jﬂ?osh@leﬁts contaln

|’ near “nmono” al kyl phenyl sul fonates (having a Cl4
fdm 14 tnd&rcarblok plonghwdsrequithdde esieid skindormeatisarand msiu@s
n _severe

h th | bi | 80C,
Pl B Tl AL R e p I A Bria B Jevkor RN RS alio
f)ltfﬂn%l afdhbte dbliAp a8 to?CHNmehatis chiil 8 486 0w, soRf%eRemances

Is nore toxic than toluene or xylene, the
such as solublhty 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 level of total linear mono alkyl sulfonate
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necessity of two reactors at al kylation step. 20 The
structure of the alkylates (linear and |ong al kyl
chain) which give a high nole percentage of aryl
sulfonate radical in position 1 or 2 of the linear

al kyl chain is inportant for inprovenment of

ﬁ@ﬂﬁga i foi .Y lins@ chhth ldht ¥ th BeE fRt thsthadthd prbYortib@8ihe $henyl
di spersion and reduction of sedinent in the fina

pelbivatyeubsivuant il apiticar 1y¢r Ligldeemmaned sFromrpreierabbbetvesn 10 to

PSR 355 A ReaR 3 TSLER B oF
Bipetdlk Binhad lahglife Birghmen] @opelsagnt age or the aryl

-sulfonate radical in position 1 or 2 or the |inear

chai n, which does not quickly develop an unacceptable
skin, ahit i 5RtesS Yy wieightt of i meneepheayicuifopato v a Gie to Cao

R R e BB Pl DS e npsion

quQﬁgh&ﬁeﬁﬁogmjﬁyuﬁﬂﬁLn part to a detergent m xture
whi ch overcones nany of the issues identified above.

More particularly, is directed to a detergent
m xt ubk of Lalddd %dnwelghﬂ dfdwantyealk dfarylskdpnate rftuh the aryl

i sin o 90 %

3] § R or AR R g e Rl Y Sig ot B im
ﬁ%itlfrfaﬁibfeﬁof SRRIE 0P 16 £c040 difore@r AP1UFRIIS oYbRchdiEalkglcHbin with
or xylyl ringis attached on positions | or 2 of the
ph recingced tolal nemberni cabonrtaes &0 59 B§: wei ght of a heavy
al kyl benzene sulfonate derived from al kylation of

benzene I|n ar .ol eav
D et s ek B2 Bl AR B

B e AR fonbtlefsoPaih@ed id posiRNOadkyd f tReRERR Bk UEH00) e avoid the
wherein the al kyl substituent is derived fromthe

Gikare rfomeatiosrand flo miakdisplae tno ronady sepsibidifigtoj watyr. Puk es tpedevel of

N e S e

H8dr&dse IR ber@irmhbesqhich thefrhdl atabilly ¥i S0°05 kdlﬁblﬁfﬁnaevere
m nor anount of detergent m xture descri bed above.

fematatiens 2lsverressponsingly degseasps dloseovsr dbigappligpgion has
n i . f
# PR HR L PR En it N b BrBffmbrEh ot te

hms@@ldfywaréabemht@tky@arommpcuts, whi ch depend in 20
part on the process that it enployed to prepare it.
Thus, both narrow and wi de carbon distributions are

av ai | Bbe struchae of Gelalplaesilineas ané inigialied chainkyhich gied high

bR By Py B OV & PLELEI AP o
fhpdriahefos afiplogyfertt 0|faélﬂﬁatﬂﬁ@tyFﬁohﬂfihﬁyhﬁleh@il)é;tabﬂfty, ﬂsmhidg,

“ring is attached on positions_1 or of the |ine

| émwm@ ad redugiromrfisgdinent yndhe fumal Paclfa@e zélerﬁoaﬂéyi%fyléﬁﬁonates

rrng ta I ons
tevedar m]&idh)lﬂe dhierigant mixtire titvie b hiphtrholg psicadthfpé drythebryl

sulfonate radical in position 1 or 2 or the linear chain, which does not quickly develop

I ﬁx';lilxg&’ {vfh @ﬁﬁﬂe@ k?)k%l}‘ﬁ)é%ﬁ'yﬂ?ﬁp% eﬁ%@? T'ﬂg#e?o{% %GX%Q‘%%LUHQ % need to

an unacceptable skin, mitigates the health issues and improves the solubility and

compatibility of the detergent mixture.
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conpatibility problenms. This interaction appears to be
due to the particular selection 5 of heavy al kyl
benzene sul fonate derived from al kyl ati on of benzene
with C10 to Cl4 |inear olefin. O her conbinations do
not share this synergy. Particularly preferred
deihveroant oF red pSveENTIDN | nvention preferably contain
from60 to 80 % by wei ght of conmponent a) define above
and from20 to 20 % by 5 wei ght of conponent b)

def i nétle pigsant invenkdreis aliested inpritaseieMygend nikiuee which

det t i d di t t.andar d
RSP EoBg T G S0 botg. Horaorprr Dy uf JoRhe =
d&eto@ntiixtdrB of @1@:?1 ar§BhufFonitdd M BB el MeflS®impising:
properties of solubility in the lubricating oil,

filtration rate, viscosity, dispersion of inpurities
( car benacebdis Phvibycheght df@ memdripde Btd loreandlkyll skbstitated tolyl

eart al._in the .nedi { he | .stabjlit t . 80C,
v e ade P EiRg | 3 PLattals ‘aBL R bp TG rink I stachcd
bRpBBESRN PD R tRURRES dikyIdhaiKi N after a storage of 3
days in an open beaker at roomtenperature, which

makes them particularly attractive as

det er gent / 0 sp#)r %ant weightrdfedteangalkyl beopmpaslfonadaderived from

TAI.LED. DESCRI PT| OF, THE | NTI 18 Injts ‘
BlkalatE F Rt ik e By Cae et PIFUBnY RO HApY baeng sulonate
16 olcbied ffm:al kyl aryl sulfonates of alkaline earth

~nmetals, 1ts application as detergent/di spersant

additives for lubricating oils, and nethods for
preparing Bai d dialktyllbezeRrsutfondte, di scussi ng t he
invention in further detail, the following terns wll
be defined; Definitions 20 As used herein_the . .
fol | owi ng tkr nsmeagakyl henzeap Feianaty, wbarsimibs alkyl abstituent is
- tated t. . e term "al kal i ne
gﬁ%@%?@%“%%ﬁg?%Egltegﬁlg%(?éef?% alt-{% an al kaline earth
metal salt of an al kylaryl sulfonic acid. 1n other
words, it ii§ anmatdeabbhgag@iij.h netal salt of an aryl,

- tolyl or xylyl, etc., that is substituted with (1) an -

al kyl group and (2) a sulfonic 25 acid group that is
capabhsotber dspedtiofi theanyamtiah issditected Th bibrigamng’ conkisitions

eart.h. netal." refers_,t. ciym bari. magnesi u and
S St B i of RbSiate oyt ing TR syt

BéterpihtthixBib HERAbE] ARAE TterbbXQAnMtraRe Shi 2166 1bd pRpardd by
of the linear alkyl chain" refers to the nole

pueplosimgayerganicdilucnhia pdaoglof theradl gfi lubnicaing yiscesifiyf onat e
radicals fixed on the |inear alkyl chain that are

* al oyt v b R SRS A o1 Bl whih Fpepd n

Eaﬁ Bﬁﬂﬁ%ﬁ&ée&é’ﬁa@i& e Ef%y&&{orﬁr&]?dre fiRf bdthRakb@iafd witkecarbon
d ad

econd position is I mred ately jacent to the first

gisibuiions are available. Particularly preferred linear alkyl contain from about 16 to

30 carbons and more preferably form 20 {o 24 carbon atoms.

Surprisingly, the detergent mixture can have a large amount of the tolyl or
xylyl ring is attached on positions lor 2 of the linear alkyl chain; preferably from
18 to 25 mole %, and even more- preferably from 20 to 25 mole% of tolyl or xylyl ring
is attached on positions or 2 of the linear alkyl chain; without exhibiting stability or

compatibility problems. This interaction appears to be due to the particular selection
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~comng fromthe po ymsrlza

The term "LAB" neans a mixture of |inear alkyl benzenes
whi ch conprises a benzene ring appended to any carbon
atom of a substantially |linear Cl10-Cl4 al kyl chain.

.10 The term "base nunber" or '"BN refers to the anount

of base eqUi valent to mlligrans of KOH in one gram

9{ }t( ! be-{lg%  sulTbBAE HerBNA HUTP 81k S1a6i6h bEBENZBRE ®ith Cio to Cia
al1ne”products, and therefore a greater alkalinity

lisseplefin. Tther Bimh;hatwmdnpbwhamﬂnstﬁen@tetfer m ned by ASTM

Test No. D2896 or any ot her equival ent procedure. The

term!' overb sed al i ne earth al | aryl sul fgnat e" )
r ef er Barfigulgr Bﬁgﬁﬁﬁa‘iefﬂﬁgm&@m&tﬁ?ﬁ P%ﬁ elf‘éltlap P ?f?lﬁfy contain
EFE{‘%(’{‘S :sglk% Fbg%JeﬁgTﬁ opbarﬁp@eﬁt aqraeﬁhm@aéhd $lohi 2RI % by

ul-fonat e or al kyl xylyl sul fonate, wherein
weight ¢ omoaipoakid &) dﬂﬁneﬂ abqua ii’mfmabky the bassNoi efthodetergent

excess of an @I kal %ﬁ{rﬁgimga%@glb%se %?%d?nedmore

bﬂé%r%l&%%ﬁﬁi(ﬁm@nough d| | uent shoul d be i ncor porated
I n the overbased sulfonate to ensure easy handling at

" safe operating tenperatures. 20 The term"| ow

ov er bbsfack, sdik ;duetngd exbibiit amattﬁ‘prmwﬁmss:rﬂsoluhﬂltmueﬂlb hshsigating

[ine eath | kyl ar | f onat
B o Bsths R SRR G EFBAeBPATRED ne
8Rb{pBratish b ARhEne dafthhctallif tiRMANERLDBSARAI sBibkial aN®0°C, an .
earth al kylaryl sulfonate having a BN of 250 or nor e.

Senarcal fityrbidityant en abstnexofithe foreatinmaf a puperiiaiali skivpfies

- RO Pr Ul P BIT PER Ry oL OB RP R B vl o

pRtialladPas@ractivelddldeespeat/iepert e ubpie sty Ghcon@dsitions
percentages are in weight percent, all ratios are

mol ar ratios, and all nol ecul ar wei ghts are nunber
BEH?rAdgEDrﬂEé‘ﬁRH’rTIWéI Ot BHE ANSEENTIQN on of Cu to Coo
Linear A efin The Cl4 to C40 Iinear ol efins can be a

m xture of ol efins, preferabl m xt.ur es
C14- Clrgits @edeelaép%zée pisgent e%n mve!zas wéxﬂlﬁ%fo 2l aryl
SAfhatch PRI QR eeaciy a0 géxs idt @mmlggewaﬁtsa@a@ves for

et h ene. These
[whritatmgl cdls, andtmethtais bepIﬁpﬂrniggmdhhmmiechcu te dsaussing the

di stinct bl.en |ff rent carb r cuts wthin
e o e drat, SRR fte PAlee SHIREL, ol of | ns
contain a high degr ee of N-alpha olefin typically

er than 70 % by wei ght and typically greater
tﬁiﬁﬁiﬁn—@%ﬁ% of ten approaching 90 % by wei ght. Linear

ol efins derived fromthe ethylene chain growth process

are 1@spERO@miN &tbilowinghamslhabe e follhiihgPieaRys unless
yi el ds even nunbered straight chain 1-olefins froma

peesshy Stater tei the peirags| ymerization. Non-Ziegl er
et hyl ene chain growh oli gorrerl zation routes are al so

knovvn n the, ari _the
Al phaTbf tnaaye g SRR RrRaE R ARyl meca
St dﬁh‘ all%f!a:ggémuicla@m ﬁﬁcﬁtﬁ@iﬁ@&ﬁﬁ at isQR alfalin@e4RH metal salt of an

par af fins wever, these latter processes typically
aryl, tolyl or xylyl, etc., that is substituted with (1) an afkyl group and (2) a silfonic

acid group that is capable of forming a metal salt.

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

strontium.



10

15 require further processing techniques to provide a
sui tabl e al pha olefin carbon distribution. The
procedures for the preparation of al pha olefins are
wel | known to those of ordinary skill in the art and
are described in detail under the heading "Qd efins"

I Nt herERewEHaPaRdie® Qff tkh@¥l, ety dasnellgate RaRantxed on

~ Edition, Kirk and O hmer, Suppl ement, Pages 632-657,

Inosisio dics Ao timlincas llsylschamy’ weterstto Soshmolnmeespnsgg opail the aryl, |
n, 1971, i.ch i [ [ r

0L sty i SRR Sy P LR R8 e fi

alnpRacoali @bsitiok Ul She linuatatiag chiihoBle fimt kaittm dithlisaar omin is

Philli ps Chenical Conpany under_the nanes of  Nornal

dheypesinmestithe tepomeband ot thgorher): TAp sereng pesifipn ézemggﬁ iatgly

[k 1] t nder the nane of Normal C20-C26
c%dgt'{eﬁ,%kﬁ)%%g{ﬁmegém cal s under the name SHOP ( Shel |

25 Higher Oefin Process) C20-C22 also referred to as

NEODENE ¢ kbfm UrAB'S nighot dhnext@fe oflinegalloib@zems wilie ¢omsprises a
from these conpani es havi n% fromabout. 16 to 28 carbon
dreompe rvsfapende o anearhan ey of gispbstaptially lippardipfon
FﬂﬁifirSt of the two ingredients in the conposition of
the m xtures which are the object of the present

i nvention, in a preponderant proportion with respect

t 0 t hert? 1&@¢ Wde hemBerMoPBHE!' kafbrs $ofigtaniowhedl Baet yuivdlent to
xylyl sulfonate wherein the |inear npno _alKk

. _ |
suilgrame e AKOkbin aps@ran of samplpnbas, ek BN ngyibers reflect more

_ ga;i/]feay'i g %I%d%ctg ecftt{dr{ﬁ&efo@g ?Be%%é g%%ﬁﬁgfl%ﬁ?rgggﬂéﬁlg ?})k % lgalg/gyle can

ng in a propor
5 deesmincdnylASTMZesf No B2 396neany athey bquitaent.prddedsre.
stated in another fashion the tolyl or xylyl group is
5 attached to the ‘primary or secondary carbon of the

| i nearTheltemh 2avieebassdalkalinesaph alylardrsabfpyate' hiefes fosa composition

15

20

25

PR R B 8 Wi oling 3R et fufbiach Bytoty
tslfphatobr mu%d)diylys slifonse] @helehiesdditionhl dkalithtytiopro3tledhlye
y

% of the to or xylyl ring is attached on positions .
stejehiometriciegess phamtlkalingsarth ol basep basadyandbe apopgrequired to
t i i | ! 5 ted
e
dh kiyd @icitencd eabhate iwkesues sasy anghingal safe operetisg efnperatures.
aromatic is used with - respect to the linear ol efin,

routinely up to 10:1 and wherein the nmole %of the i
aryl rEhsitemn "lpwmavarbasedydkylasybpplfongic” pefers tp pe overhased alkaline

aryl resitom oy F 2 e
Rt ST e lihe b e £ GPURAL BBt BO LECTLEP 1 om

about 15 18 %to 25 % and even nore preferably from

about BR% o aPRerBR¥ alkiBne driduBtbhR8" Festd Aovesbased
effected conventionally with Friedel and Craft

Gdk?iiny soath alk}ﬂ]@twl aulfongre ]m’w’dllgﬁa lENaI)fﬁlé p Oéﬁ?ﬁﬁl@newlﬁw qagpon
i o 0 i

ak bylieveg REeRRs forkik eRANGdhINIigRESMES hetarpdsbe al kyl ation
of benzene 20 with Cl0 to C14 |linear ol efins; thus,

it can be a dial kyl benzene sul fonate, a nonoal kyl )
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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_‘benzene or m xtures of dialkyl benzene sulfonate and
nmonoal kyl benzene sul fonate. The nonoal kyl benzene is
. derived fromthe dinerization of the linear ol efin.

The starting linear olefin typically contains at

| east 70 nol % of l|inear al pha olefin and preferably
EQ&%%ﬁggoF@lu‘c’m | BguofrROr mal  al pha ol efins can
enpl oyed, typicalTy 25 the |inear olefins result from
t he dehydration of |inear paraffins. These paraffins

- commoTthy Caste (g Dakac et finy carhle: extixtaretof otefins, @it priferhibly to

Bt e Ron ol GO 2 e 2L B2 B G 5o et
gﬁ?‘g’}l‘?ﬁﬁgﬁshy‘!he&erﬂ%ﬁ@s A4 lchRARR Borh $hé%§2irﬂg&¢zafti6@6f LihPRAE. These

t'hus the nunber of “carbon ms in the
moticabkalts bertrednghetiléroled tecreatn dissingti Hlend of differestnarion

h | | kyl in.the.dialkyl h :
Ay g A ey BT i
Bk ¥ESIN AV i pRENy FREer DR TonAbY Yot waenpaiigattaer

carbon ‘atoms. 9 These heavy dial kyl aryl sul fonates
Ban 8% oftanappedching 80 3 by #ieighy: of ways and thus not’

‘restricted to the followng. One nmulti-step nethod

 Corr e bbbt RER s S RIS aREREDOh PRePLAR ¢ ne

Pfcﬁ@ﬁ‘ﬁnanﬂ? BRhAblehs "Bt ket JReldd Wes ARNbESH s&Righithain

ength of " carbon atons, followed by the 5 al kylation
dfolethisdramy d corenllsd itaferpol yrerization. d¥dunZieslet efhhileng chain

| ea nunber. of _carb tons. which J f i Gl ent . '
st phePHE ping s iy ae BT Pk &8 0P il Pt prdfring
TREANGH demEioTtids Bveatich elitle Mak ytaakingas efcllan caabmiet i
carbide by a mxture of linear alpha olefins from

dehydaezensfionrinognelnasaiipg. Blaneyer, 8rese lais] BOoFesessdyRIc

to 0, i i i al

P LRl ApRll T idyetthe g
Hisaeation T prededunts feahe sfdpmsitivmef slpler elofimd arometi known to

definition. Another nethod consists of dinmerizing the
fiose af orginary FKiK 1 Wi AR B resdss e an Aol kpfeihofieadthe

ggiefﬁ?l@gﬁl'tﬂ@‘ﬁn GiGlo2\0nY i%gmm%%égtbgo@%&@gﬁ}c Birkc and

rived from al kylation o nzene
Otineat Sopeémas, Rages H3DANE doteessicacdydrlisbiers tDivnof Jobin Wiley and
gr oduction of linear 15 al 5)£)I b%%zene sul f onat es (LABS)
BRIy VISR & Detehy e R LY JREFS et er gent s.  The

petrochem cal industries standard process is to

pr odu [ j [
par af ?& Fir‘{ S E%e%?i?lg,:tgg ﬂg?%f%ﬁ%s g% d" %@nﬁr%oa%ﬁ% ﬁ%ﬁgtc}lﬁ’gsu(:h as
?f:iaé aacketdd by @I:n@m_)ﬂ Phﬁﬁﬁﬁlmie_ﬁigéam S)oitﬂ&ba?ﬁ&r_lm dﬁaemme:ls @f NdEmal
ess_conmon, al umi num chl ori de) al kyl at.i.on_ catal ysts.
Citha P1o501 bl N RGIEREA oLl L1y Con BB B Vet the
ued j i : Juee

Al o B ol e el BRI R LR SIROP (Shetl
Higlier Iefir ProcéspBreCheboyeferrad td iNEQDENENE or abawdyre of

the light fraction_is routinely .used in ehol
- thepe e 9leng SomshescomRags g S gt T8 eatbon atoms.

neutralization. The heavy fraction is a by-product

Egmm lﬁ ﬁ % $ F 5@& %ttorrs" or "heavy of
‘ﬁk b El%{t&ﬂ%l 13 291 | benzenes substituted

int he par a and neta positions, and of
The first of the two ingredients in the composition of the mixtures which are

the object of the present invention, in a preponderant proportion with respect to the

8
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25 certain heavy nono al kyl benzenes resulting from
the oligo-polynerization of the initial |inear

olefin. LAB bottons could al so be obtained by

al kyl ati on of benzene by a mxture of partially
dehydrogenated |inear paraffin. Typically LAB Bottons
s§coﬁd 1949 phbHS K9 sxﬁ:@@tufEﬁﬁ@@i &pyaiiasal femde Ghaleltythaliggar mono

which i f desiréd, coul be further fractionated into
talkel mﬂb@lbﬂnydeawe@ framc: lmear «klyﬁm@sareva@smqﬁnaé pg be attached

i d ecies 30 therein C
17 e s G B T R onel el R BLRE s S pesion o2 of

FhddWlear ARGIZBAR. THubstitb i@ttt fafshmmtmom oBQyMaEg@hp 196
nmono al k%leate benzene (fr omthe di marlfatl on of t he

,§tt@ﬁhtedﬁg PREWEY of senfaryeaiborpof the Hacapalipinticadkyl groupi
%fglltagb/et{’lél grﬁ’@ g { @g 1%&% ﬂ%&ﬁraﬁoﬁ% t8%ha; b\y welght of a
Iy W th the para isone
trﬁtthop@;@ choQiimesar aik;dlskbdtms:ﬂéml}dsﬁr xylpt aﬂﬁmaedwhmiem:[ﬁxbra 5 to

wei ghts of th se co osi tians ave a. nol ec
P mcriarﬁ o o1 ds S 58 it HAglsd BRISTIRL |19f¥9ﬁ@1e i Al
%ﬁ{t and/ or al kyI benzene sul fonate derived from

yl ati on of benzene with CITO to Cl4 linear olefins
may contain a minor amount (less than 5wt % of the
mono  Alkyleddn 0t thesomGhd Ca foyC,pEneae atkypsudtitited(thBBonoylyl

renmoved during distil]atiogn), . and refera ess

tswéwaé,esme 0%%0%%1@551@%@%@@ neeed Wh%ﬁa? mplag excess of
at F‘P&'ﬁ'&ﬂﬂpﬂa &2k RORE Uh&r bR ERBREIG P%‘ 1@f1 aﬁhmerem the

ary onat es aspect of thié inventfon is methods

foodle % efithe huryd rashiozh ﬁaedrmrxpmsutmm]f o} fythe liiGaratlgd chain is higher or
sul f.on s as.define er ein. r|o S
IeABAliC i o kIR tyPiCa %‘3@ abgiyf 1 143 %fug%‘fﬂz@@fﬂﬂﬁ}’ frogy about

RIS UTRAL 86 thee p‘i‘éféﬂa’ﬁ@ Bfm bhsut 2097 @BeNdi 394 By -

aryl hydrocarbons, the sul'fonation of the m xture,
atigylation reastion ixaffeofedtchavangondllyl wigh Exeded and Crafceagalysip, tshch as

H AR B R Bt SR elieBRGistn "of “The mixed

al kyl ates and their reaction with an excess of

?![éﬁ@ hflik 1 argl ohg'teg'ﬁ Bled #Ont AVEHoRbIRG e 28y oleﬁn

Separately preparing eac
the al kyl aryl suI fonat es used in the conpositi on of
t he niThcliees dkyl beheine suiifosiaregis derivddhieom elegilisylagon of benzene
proportiagns., The first nethod i eral eferred
w&a@@éo Cindineap,pleBnn s, 1&5%?%51 ﬁ@ﬂé@zyn%&ﬁf pie, a monoalkyl

{I%C%EO )HQ.L Iof Yial %){)ml. néﬁfl{?ﬁ&e%h %&Bﬂkﬁfﬂbﬁzene sulfonate.

ona tai ne he ot two net
Srllxahnomhlkgﬁb dmaeneoi tdamvndnfg)m e dieedzag@ntof mhmlmnazeobﬁnt The:

S o Sl e b onins AEea S IS ot Bl Mg pfetil dha
FH0glbl B, SOhK] Y OMKNN not b A0 Sema bl fdiomyikatly

e tolyl or xylyl ring is attach
pbsimeao nkfits msulp frofm thideliyidraimn of Ihktyar p@tﬁﬁm Thbmaaafﬁm

OB LRGB! PR EREHEaH i s (BB RSP eg Som a
']%hﬁftre%@ R%o%é&'%oﬂﬁngqgﬂggpe%gle&rpﬁactﬁbhpﬂ§ statedfabbve, fhe heavy

rge nol ar excess u 1 of arommtic versus
|allrye Aenzahe b foplatefis dem@dlf@m{hnear olefing, thus the number of carbon

atoms in the monoalkyl 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.
. 0 _
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The catal yst used for the Friedel and Craft reaction

is preferably selected from hydrofluoric acid,

al um num chl ori de, boron fluoride, a sulfonic ion
exchange resin, 11 an acid activated clay and a

zeolite. The conditions of this alkylation reaction
depenphes® Hed@%zﬂkfﬂ%ﬁfsuﬁbhzﬁ&ﬁian B dbi{dtin & @hﬁhl)/t?bf ways and

used. If the catalyst is hydrofluoric acid,
thusmetregtieted fosthp rf‘éﬁlﬁé’fl%l Qneyaplfiesep mothog, ﬁ@sm@saﬁ@t glifgeting
S eS s?s Cl&q%l\l\? sscgr@%)llﬁ%ﬁg) glr'.!%? zﬁ‘? d?oc%%n%e)feﬁlr% 1frar
S um nu ori de or boron

ﬁxbﬁk@ﬁlkﬁl&adichﬂ&e tlcefmﬂrt&*.t @hsin &gt dfrartanesore Selidvizeltyi the
the literature concerning this_react.ion. F| nally, if_a

Jylpeorrof thudiydeacarbon iy @ logwrnlgln cqniaigigg 4t leagy aypuberof
éa?lggno.ﬂ{n%s WAk iS ¥ GRRRE 0 sﬁﬁéhfg s¥edibi@fhdr¥iahiife. Another
e tenperature of t alk ation reaction is
ineﬂm& eonsddds afddired Akyiation vha ppmatccebids byetnmeéne of linear
re and 10. 15

SR PR st Coria Lt Wy P AoBHi Deide O ih 21l 18 gfag 0 0, in

| SﬁEﬂ'tb%@ta%'E AR RAE R &oc&s@%ﬁa&wtﬁé shARGHHRG oA Moms of the

about 100C to about he process is carried out
Wct lhwat alklechathd isatisdies dfe aferementionsd dhBnifbefAmshdranathed

o AR G e et- RIS a1 by e Suane s sfELEM

- here@idd. ed out in batch or continuous node. In the

batch node, a typical nethod is to use a stirred
aut ocl ave or glass flask, which my be heated to the
desir @dnman:tlho hedveriazeat snidonate damved frooudkyrioaesfdengene

ef fi entl gars ed,o i xed .bed
W3R e e Sray oot plsaairep ant Budoticl T e gRo P8R B ae
ﬁiﬁylﬂagﬂz%ﬁe sﬂanﬁte&\@lﬂBS) ERLhbYy SBECS neakaeld Mundrg detergents.
fixed bed process, the alkylation catalyst is

Eh@paj@dh@mwah?detsmdam@rms W40 prodoee YABdy thaby@rogenatmg
b £ psfariags BRSk ol e mob hlfh B et Ve e

. EanbMGhs InSthé gfas@;d;efogﬂ k 8thmbe mlﬁﬁmrcﬁlo@ng) dAk-flhoom

of the aromatic |1a|ﬁ(droca on conpound is introduced,

eptalyssn Ather sugphle alkylapee safalyats pre knewinda deccprh hﬁ@mdsw%@n 13
BratipBrERELhipd Bkl G GRUph I BSARU § sbpuRORKE

diethtidh fR@iR Bedvlyi fiRtian, ot batedebove thy I fiacion is routinely used
tenperature. After pressurizing the systemto_the

indwusehgldetasenivalirisulionatipn aad Gustic seltiplicaige dhe BeatVHe
PRI RPN IR, P oy LhorBlonk o S

in@inty @:\Msmt}s\(ﬁ"rdldl]kgﬂ bemeabsyﬁibstlﬁlﬁm im ﬁmqiam aef #kraeositions, and of
conpr|5|ng al k ed arona rocalr bon, unreact
eATiBR heagy ose @ﬁ%@ %%&Zsmrr:fdl é‘?%‘gkg%ﬂﬂ%% ign gt fhe

| @g bl ﬁﬁéa&%ieﬂh Eéhzbcﬁtgtl R33p ra‘iHSBJé d’bteﬁﬂéﬂgpélkﬁ%rpmﬁk@fi by

then renove atlon strippi
exaporeatf] partiaﬂlyaﬂehydtagauami hnearqxayafﬁm ril‘e_,rplqaﬁarlis%B(BotMms oa

those illed nthe ui ta eol.ite ¢

i b e T s andLillyHeg, B et et Bp fipiner
fracuonated into the monoalkylates and dJaJkylates, 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
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and may al so be prepared synthetically. Synthetic
zeolites include, for exanple, 5 zeolites A X, VY, L
and onega. O her materials, such as boron, gallium
iron or. germanium nmay also be used to replace the
alum numor silicon in the framework structure. A

bPatzEACphiatativy ﬁfr@faﬁﬁ hRfh #BSitiied ahd pREGEMGSH N e b isomer as

. process conpri sing: cont acti ng a zeolite Y with a

wpmd@iomlmtw ﬁl@mﬁi enseissle Pesfervast melepdar wejghis offhgsheompasiions
ﬁ\a@e atho EuIT 1g tf RF %ﬂ% 3%&0 a%ghf KIO% ? Jm nehl {h@ @,
range of 'a ef' 0'to & 8 on t

BOﬂt(ﬁhs"Ch’anwalkghbelﬁénd duifonsts dbmeralg‘rmhmmm oﬁlmrzsné mth Cio
and wherein the volatiles in the m xture are

fodrg dinetr ol MmayFoRRiyhINNE FEOHEL (5S BB 0 VT 6) aﬁ‘iha fRono

RkE eno 1015 aﬁ&g Ghathe pfodu&ﬂmmt@ana% % ldzsgn)llﬁﬂorf)%rm
03| ry conposite; an

pr&fdrabiy fegs tham 30)@1%@8&1 rerd preferahlb Ssatitan dlWiyYoaf fhis composition.

environnent. Ot her preferred alkylation catal ysts

conprise having a zeol ite structure type selected from

Broceiure fquBrepaation of Al arvl sulfenaieso| i t es i ncl ude

nordenite, ZSM 4, ZSM12 ZSM 20, offretlte and

oo | Bhiect S AR s RBSR! BrepdioRisfih B nBppe e alio

ﬁ?ﬂﬁflfoﬁh@g ad Qe héRin Watibiembiuddge an@wil irCie aftOsee U s Pat.

um na nolar ratio in the range of about 50:1 to

Mpohio4e%- A Arstmethed epmprses t&@ﬁk{%@;ﬁb@ epreesppichipg atkybaryl

BY
SR 5SSl ORIIERS oo 4Bl g
Sdidavak by exdesy of allallineeardt baer & seioadeiethial dfdswentibanomprises
equal to about 500 angstrons, .peasured by ASTM T gﬁ( .
16 sukfpngsign opthe npixeq alkglatep apd Breiragaskipn pt gesg ogglkaline
I r
S8 8 S R of A0S BB o of
thio @iktyl @ryBﬁulfunIaies hsddan ﬁlqcxmmp@smnn ofitlet mimtigepanaftbeinbiiying in

d t bout . 400
 BrgbRiSeroorie. T Ba BROR SUeTaregs PHPFR] PEETE e
| Qﬂﬁﬁhﬁe?oﬁ?ﬁh‘& u&aﬂl? eﬁi‘lﬂ) t'bleﬂtér%f)ﬁlbﬂﬁ{z irPluBatin 0'11§ that the

presumed that the” al pha olefin reactors w
fulioptes obtaieChpfite atldratvy siethads. f orm an inter medl at e
carboniumion, which is isonerized, even nore easily

if the relatlve roportion af alpha ol ef i s hi gher
The aPRypuchirgsth hest oy pbtaineng e prame%rﬁlwetogﬂwrﬁea%@vwmn

S R gé&ﬁ}ﬂe@mm ipsARbigip on react i on

wherein a rogen atom e benzene is substituted
by a carbon atomfromthe linear olefinic chain. 13

. -Partigul aripng 0@4‘ ter@4@ﬁn@x41kt3rbs1$4@tutedrte@l ook susfoﬁatte

obtai ned b nmeri zation, of et hyl ene,

. WheTER %thlglt% 3%@1%"2& 1he tal3i onbylyhiieg léra%w OBé’PWé‘é?HS lor

L5 QR RO TR €480 LSRR o i

 Iimse aphpblfiabdfidhcontaiad a dodasitiondl MolaSpepbftion of abogtl 86 of

5 of liinear olefins answering to this definition are
#pbwPlgE® by C 6 and C13 olefins, Cl4 to Cl6, Cl4 to
C 8 and C20 to C24 defin cuts, or by conbinations of

a pl uka}%“lg% %w%{r &%P &3 S% i g@? 8931%11{21?10 %rgué iu'i]ﬁea?%rlgﬁg Qf?: 1s used.

al pha o NS I rec I'T'go- po riza
Dhe catalyst used for the Friedel and Craft reaction is preferably selected from

hydrofluoric acid, aluminum chloride, boron fluoride, a sulfonic ion e_xchange resin,
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. m xture of th

et hyl ene, have an infrared absorption spectrum which

exhi bits an absorption peak at 908 cm 1,

characteristic of the presence of an ethyl ene double
bond at the end of the 10 chain, on the carbon atons
occupying positions 1 and 2 .of the olefin: also

dh 8dill RO 28AQ Tt PRSID1IRT Bhd YA IS lof BRS Ak PaliONrdaeRdBdepend
at wavel engths of 991 and 1641 cm'. The aryl

by threager ¢fdiricdel and Graft catabyiewsed] i near ol efins are

reacted can be aromatic hydrocarbons substituted by

at le one mnet adi cal, and in rticular,15

ol uehahe Syfutte: Mo Mt O s PeRins Iy rERb It use

bp 2 T Ondthe prdRee Btk ¥EPLtHRIBhdRY prdiSurkiaR@ 30 XA Pa.,

olefin according to the Friedel Craft reaction due to

the presence of the substituents already present on

t he arlfabatdtalystiimgumBiuneldeyidabiklydroi 8narddee theat Eamiatiensiase the

derived. fromthe al kyl ati on of. benzene with Cl0 to

1% Jesqribsd ”bthH’itﬁgt %’%E‘@H‘%&@EW’H@B‘ previ ousl y.

Particularly 20 preferred heavy al kyl benzene

sulfo 3 ~alkl

& salafly3F € shbFRRERTEICEAR diaB RAEE ohifEads Alnfon

easthangd resin@r ah koili-aaii onadt ¢lay,iycteoparahen of tre allgflatidnereaction is
e different alkyl aromatic h%ﬁdr ocar bong

befvican oA i) CodtdiBe PESTHIS RtV enn AmasalsUE REGSIHC 78

effaetpd by methods known in thenselves, for exanple

by" reacting the product of the al kylation step, with

concentrated sulfuric acid, with an oleum wth

sul f ulf 4 #eotitel igletiliticldpthe alkylatioh regeon ortypically enried b at process

sul fur trioxjde, dissol ' r._dioxide. This

|
EMTHHWCE B abp%\éﬁgﬁﬁ Qebgat 2P Ect od by

~contacting the ingredients (alkylate and sulfur

trioxide) in. t . . li;Rg: fi i , f
e 5 ek SR el Bl g Tl A4 6 v
Wi g pint! e peickdsds prifferabllyfoaitied cacindhe liduidiphasa dtie

can be purified by conventional - net hods, su

h

wHcating DYgcess TR i capricdygnt i bie e CanOgiRfaRpds At fhe batch mode,
Nad Ni i : . P

FEG 0 51 SO95-ASREL AR oA 0K RRS iR o

' Apnlesieainde)ction. terApdeytiurea By donsinh o @sTisanose xficinely cafried out

the sulfonic acid or acids _w n excess of. al kal |

b BRebaddrocen SpaceipRacs 88464 befrodare rco Fotnd b fo 10or
R Greftht RoutiAhaed ‘%ﬁ)bc‘?cﬁz. Al Mked%dzmese, MR AkylatiSEda198 is
magnesi-um cal cirum bafium and particularly |1 ne.
Thargedieuhe sdactpasrdoavtisted or driciatiaitedperaturd of & letist UG0°6under

il with Lcohol w't il i nt. hi th —
SR PRRITEh GOt A O SRR e AR SRR g oed t
it %g%%falﬁﬁ‘e afd RBw dfithd BenRhE Egd}(%t@arﬁl\tibn ahSfundas introduced,

escr | In particular in U S. t. . 4,764, 295

ioptorapiyteltet. Reseinisiycreesked by msans of 4 backgnessunstvplve so that the
g‘%ﬁ? %slp?z)g?é &%%L@lﬁgﬂ}@g plbe%i".tjria 0PthR %&o%aﬁicﬂy%%%%rﬁo%%ed
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 allowed to flow
-over the catalyst. The reactor effluent comprising alkylated aromatic hydrocarbon,

unreacted olefin and excess aromatic hydrocarbon compound are collected. The
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al i phatic nono al cohols are preferably sel ected,
containing 4 to 10 carbon atons, such as isobutanol,
2-ethyl hexanol and Cs to Cl0 oxo al cohols. 15 Anpbng

t he carboxylic acids which can be used are preferably
formc acid, acetic acid and their m xtures. Anong
@ sdhdonatio ﬁy&bhﬁb@i\@ b&hpaind i§ theh ddtheved By didiflation, strlppmg,
neutralization step, are the paraffinic oils such

o orsionparergiacuugsonpaly othes meaphire te theserkilisd 1 Fhesaft

. After the water and/or al cohol are renoved, the solid

tt 20 .filt dt
oL et L STRYE B 20 LAk o R LG AL oy
qm aiaga;bo tRpeepRtdd sathedeallyl SikiBetkOlbRED aitfidRgforlckithple,
drocarbons or the correspondi ng sul fonic aC|ds
ﬁm,lée IXaYrba@tifoméﬁm Qﬂm@eaatemﬁé su¢tkad bogesy| galivnt drpatQss

ERR Rl A0S bl IR 15180 h %*%%éﬁﬁg%ﬁﬁ%ﬁ# fiinBhork

- Birxdtfees pafticaldsyl préfeyttd seolftonRaireticed by e prosesntompriding

preferably weakly super alkalinized, that is their
lsaEactiE @qoll%%ﬁh@obla@f‘éd? &eﬁeﬁeaceszf’a%ﬂéﬂ?f tgdorm a mixture

e o

pagedionuthatotal drydwb@hgeﬁ’ﬂlé disaihiep satatysbgpamicsité,and wherein the

L LR e eyl Bt s ot 0w
?g%%tm&tﬁrgkfﬂg&iaﬁmgme So ko %}ﬁﬁﬁé%})@@% the

0 a range of tween 5 10 and 40.
mmpbsm; arel (dd cateinitigahe corapostithdn b envbsamtlalﬂﬂkslﬁy wbmnent Other

| f d th th hl
PR B o B B g s U 8 e kg om
HHA, QneREMTON a8k Kt S. 8 cle dddlifesTREIAdSmBFdehild, ZINMS IEMADY,
can be prepared essentially free of chloride ions. 10

EZSMAR0RE LTS, andanelinge. G the ab@vqa mordraiteils prgfuvedt bpapycular,

fgg %,%%?%& g% ﬁn‘g‘[agf'dgo}!\éh rﬁlou%htllﬁne: % s\lj\iﬁ 81%‘; ﬁlteC %eo"i‘ﬁé ?favmg a silica

86 FumPhz0MbELehtiban thd rasdd c&te@oﬁm ploaboit 105nyam Wﬁéhemt the peak
are not intended to limt it. These exanples contain. a

AasEperetiamelst of the gatelyst, ssasiredly HTMsest &a. B 3fg-03; & less
%Fa'.;ﬂrb? %altleﬁ fto 5@0%? H()(? erg%{r Vzkxﬁ%?&ﬁul?g ]1,%9 %'!)l%gg{— gﬁ{}:

enper ure o

dialmater@ Ibs@fhah he eql.ml agateit SE0gigeirdns, becaswas lbyeﬂcSTM "ﬂe@o N
oi-l, until a solution |s obt ai ned haV|ng a total

ot D 42$tHBnisdess thm o, ealga Iofp Bhouih Yrmil ﬂrltﬁr8m|% gﬁ%dla%fﬁraw at
gsgggﬂ?@%i%{%l%g%%@ gl%ltn?orteﬂﬁﬁ to ablt Ay gﬁ@%hﬁ Mss E an

e viscosity I neasure out

. 0i30uhilkilitersfpet brawi, agd metdyrdfeAdTiValpodelGiameters Iess than or equal to

about 400 angstroms in the range of about 0.05 milliliters per gram to about

0.18 milliliters per gram.

It is presumed that the ‘aipha 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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.16 COVWPATIBILITY Storage stability test: a) main

objective of the test: to evaluate the stability in
storage of the |ubricating oil conposition; b)

i npl enentation of the test: the product is stored in
tubes at 80C for a period of 15 days. A deposit neans
the peadidalarly prefarredCstalSlirkatoletits attiobiafmdibgn in

| ube additives is not recommended. At the end of t

pEgs-belymeriz#ipnpe sevilancamidonineh contain hebyrcrl 4jand 40, prefetably

- %Q%%ﬁj% Gl 36, 4 gdc cgggafg gﬁgﬂ&weep]ﬁ % fm&ﬁ@eagsn alopddi S

tenperat ure” an pass sone deposit
amp&m the nidier popeltion of nsne @Ipha diefinds #deat Tthbn Speaht examples

D Bt biefns mmavorina e tos dhrhe st Bl Dby 290d Cys olefins, Ciq
9(?(3? Ch"’t@ é} 1} SRl @Eﬁol&ﬂ’k?cxﬁ? % @%{%Bﬁiﬁuﬁﬁoﬁm A1OAUBL of these.

S ore room terrper ature. he appear ance 1 s
dlhaﬁy toi (&xdl hbyarmmaahﬂsmﬁefwstOhtameéfberrtbmb@hgobgolymenzatlon of

ment at f. th t: the d
eBleR et S g i e o g bR GBI e il epsk «
083 8891 EiRehctdelsts OF fHe@padsbmid oﬂ%ﬁ%&iyldnfe dobkle bapPeathass®of the

of the product is clear and bright. Cassification
hain) on the cathen ajepsacaryengifosi®ns hang 2o fee olphin:|alsght

S R 4 B ORREY B BRI R

Neut ¢all. di l uent oil under agitation at 80C. The
quantity of 600 Neutral diluent "oil in such a
solution of 100 g is obtained, so the concentration is
10 % (e aryl 8 figearbonsovith witish thess linearailefinsare repgied Fambe

SmppisaitoopBou i SR R e PRI o e st
@cﬂﬁéﬁ%r Rylek drfdl i paicuRdl Grtbcﬁ-lxgl he bédauddthey faﬁ'aﬁme nhdnoi a¥kylation
classi fi ed "pass”. If-an oud appears,

by dheslineaerrong plofin aeminng to the Fﬁeé r&ﬁlfﬁﬁ?tl@fl dbw foythg presence

95 55T At S Fp Rt Ry o1 1 ol mene wi th

Normal al pha ol efins was carri ed out as descri bed

bel owp, 17 HehiyfybRdzaRaal o atERBHLSTHEM the ot hEoR4f
mllinmeters internal dianeter schedule 160 stainless

rewshe pithbsCudbgaraefinsiias begnideseriicd preeensly. Praieslaly
R e S R

qgsu;truct ed so that adiabatic tenperature control

coul d be maintained during the 5 course of alkylation
runs. A 192 gram bed of 850 microneters to 2

m | |i Gt er Sulfdpigadidm particl es was packed in the

bottom of the reactor to provide a pre-heat-zone.

b ch The nREsE afdle HEPERIOn Wharg HBEGhAPGRLS Fiipkgbons o

g&'ﬁﬁqn)‘iﬁﬁie bEAC i Ferediifkyi 8RARE hY@DcABBA %r}@sﬁﬁrﬁh%dto the

rrlljnrcéure 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 dilute in nitrogen or air, or with sulfur trioxide dissolved in
sulfur dioxide. This sulfonation reaction can also be effected by contacting the
i—rigredients (alkylate and sulfur trioxide) in the form of a falling filin in streams of the

same or opposite directions. After sulfonation, the acid or the different sulfonic acids
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| oading to give a maxi num packed bul k density of
catalyst in the reactor. Finally, 10 void spaces in
the catalyst bed were filled with 351 grans 150

m croneters Alundum particles as interstitia

packi ng. The reactor was then closed, seal ed, and

Bh@FRH N bEpieRk vélitiohlgasthodNe Xiich dsReashilnls it water or by

. .catal yst was dehydrated during 15 hours_at 20QC under

thepmal treagment puth Stisdeg bY RiGwedT Dyhblips (g, e ssample the method
AR08 L SORS! Bl P08 PRSIS e @daddflen cool ed 15 o
under nitrogen. Tol'uene was en introduced into
the catalytic bed in an up- flow manner at a flow rate
of 199.gr ampkyerylReMénateTenper at ure (under adi abatic
tenperature control) was increased to a start-of-run

temperature of 170C (measured |just before the
cat al bt nbddjepanfdha swfopicassinracida svithroraxges i elkalige carth base

t ‘ ) 1. t | i.ned
i b pGE e Sl ST RE ATt Rae SRR Apel Bibep.
6L RSRRANAS calduie B&HuHh, Yl hesticiRAYilistd. ng of tol uene
and C20.24 NAO at a nolar ratio of 10:1 and dri ed

over activated alumna, was introduced in an up-flow
manneThisAsutrhlézatiorn step eamimis quén z ditetionsail with eh elcohol with a

e point et bAD PSP A e R B amsuil A3l popraipine 1 0
ueaRRhatMAE in AbpesserRUftwaferNQUeSciiitd $h pR@idulat MEU.S. Pat.
react or exothermwas 20C. At 26 hours on-stream the

- dloefti784,295 insornossted bereinbytrhErqnee Uikt eniigely99. 1 % The

run was stopped after 408 hours on-stream although

(e G545 SORELS WA A S

| 'a}iﬁllia%%&%fhlwheﬁ%é SrefRAI Rk, R¥H@FIngd AILBNGIMY foms, such
0

col lected during the course of the run.” After

@b ssobuitheelj 2nathybhexanehead 63sde Es0 eomtenhiols: 30 hydr ocar bon,
anal ysis showed that greater than 99 % conversion of
ol ef i

was . achjeved duri t he course of the run.. 18.
The 1 Aspon the G dic A6 MPRh BB e St r PESPRBL HOTE S

Eﬂ&mh&ﬂﬁﬁﬁﬁhﬁﬁh%ﬁEEQn tinme because it is known from
the |l1terature that the isomers having the al kyl group

furthest. fromthe end of the alkyl chain have the
shor t gghongahe dilativn diisvehieingte thigdbld for thet ieatrsbaation sighgare the

of carbons. |n the present trial, 20 %of the aryl
GrEkiHe pHs fYchey 150 Neugglole a5 e asln@?ﬁhfmﬂﬁémﬁécﬁ%@f% ng
(80 %9 of the aryl group are fixed on the other

car bo 2\ _e%‘tal-?el \er.‘Itth' ax(d%\ga@oﬁgltar oqf%h ttﬁe g%bdr matger g% 1;%1}0&/6% Py

Loss- fgnition was determned

@leaiorened the bikybygl suidohste o€ eklfdnateY oCBWalO4aith metal obtained

avai |l abl e from Zeolyst International by heating the
geapsllected 538C for 1 hour. The LO obtai ned provided
10 the percent volatiles in the zeolite Y batch being

U, 1B B Pohg A RS-SRS e A Bt rnie
ERD 86 MR alfeady®REA ASRANHHe itk R BBY BlilforRfes 28@bé tixadnd this stage

al um na powders were 1185.1 grans and i
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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341.6 grans, respectively. The final weight % of the
nitric acid of the dry weight of the zeolite and the
alumna in this preparation was 0.75% and 12.9 grans
of nitric 15 acid was di ssolved in 300 grans of

dei oni zed water. The powders were mxed in a plastic

| ReBVLBL2896 TR Y, eﬂ;d?ﬁsw 80, gresedly 1) fohie, Bakddo fRah kite o0,

m xer for 5 mnu Additi onal "dei oni zed water, =
Aitlahdy gnawsisedvagpasitoiba is deteigentidisperseret agorts fardubriating gils.
The acid solution was punped in over 8 mnutes with
conti nued. m xi ng. xi.ng was nt.i nued for a
caa TSt fh ot e SO R o VO RE o B P Ehas

Lth o ub PEEF bast NAL UG ad BRFsBorRfs 18 X438 of BN between
agfggillt%%oﬁa?qgo grans of deioni zesgowaster E\k/\ﬂa%g added to
tthend 40. xt ure. After 3-1/2 hours of m xing, an
addi tional 25 granms of deionized water was added to

the m xture and anot her .15 gr.a f. dei oni zed wat er.
was aré)gﬁe‘goﬁﬂﬁ’_"lill%éo g A0 ARy BN Al %}’%H@%F&‘%‘i be
%Qéﬁréd Qfth Tht HWiBou i&fde‘}oﬁh‘??g&gﬁ?&j _ﬂ%ﬁdé@;@éﬂt%xﬁﬁe of alkyl aryl

ng, the volatiles were 45.2 wei ght The wet m X
sudfonsted ofrdledine dertie thetadmef this Zmantigbcafe prrparediessentialigfise of

~calcined in a substantially dry environment in a

H4€d®ir nace according to the follow ng tenperature
program The extrudates were heated at full power to
Jegperature overshoot was avoi ded. Next, the
@%ﬁﬁ% gTs) were held at 593C for one hour and cool ed
to 149C. Mercury Intrusion Porosinetry showed the
peak TREHOANIA viilldedinelier iltushatcd 0§ faligsihg exmmplag viltieh st
curul ati ve pore volune at i aneters, | ess than 300

30

g e tiswiaryadpatazeonymethod cappdigientse ihyle e gramples Aln

i ] . i it - to
EEY T AR IR R B APnhe RETEFIReAE B it )
-A-commercial material called "heavy of LAB" and
com nghdsk exarples fimtiih @ aumbtedMed raults, Ritalivd byribel tutlomwding
of LAB al kylation of benzene by C10-Cl4 ol efin and
mathefyoh measpesimesti ng anal yses. Viscosity at 100C. 4. 27
m2/s, nol ecul ar wei ght (nunber) = 355. By gas 5
chromat ogr aphy, the | evel of "LAB" comng fromthe
starting olefin (Cl0-Cl4) are neasured and was |ess
than 1 % The infra-red indicated: 40.8 % nono

@b EgNTC@m t he pol ymeri zation of the
2?%??%381& 110- C(g4 oqefi ns), 34.5 Y%para dialkyl 10 24.7

% meta dialkyl Such a commercial alkylate is obtained

dur i NPhd Niecapttp atdsordat thelidBberatate i 1062C bftert dibition of the

al kyl ati on of benzene by |inear olefin Cl0-Cl4 in .

piodudsamplsito baygaBKed sy YogN.gil- s splufipm e ApiERed ?lﬁ‘_aag a fotal
. r e

e e LRIt Tk g

becinenententlowlee tHah GLRS %orbyordight, the MiscOditkBs measured without

dilution, following method ASTM D 445.
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fraction having an al kyl chain from C10-Cl4 is
obt ai ned. The "heavy of LAB" being the heaviest part.
Sul fonation 20 The al kyl ate com ng froma m xture of

.80 % al kylt ol uene and 20 % "Heavy of LAB" descri bed

in this exanple was sulfonated by a cocurrent stream

of sulfur trioxide (SO3) and air with a tubul ar
géﬁ@ﬁ grieters long and lcentimeter inside

raneter) 1n a down flow node using the follow ng
conditions: Reactor tenperature was 60C, S03 flow

r at e Swasgd Stabiliayresipe) mhmubjecabv& yf tht st It@wadw@ﬂ@zmbﬂity in

o e S B, A 0 P
{lﬁﬁéﬂ S RBGar P E Y R0 d% 16 9% W d@ﬁﬁﬂﬂ@a& tﬁ@f)@m{@t'l@ not

urnace containing = vanadi um oxi de (V205).
stahlelendhitscutiizatiof inalukeg hdditpyes damdt @momnafmdéd \A‘?atéh@l Blildj‘t’fetlils

0 % 1 t di | t Qi,l d
Pt R Gh PP s ot ke PaiRdes Araane pRag? g
abﬁg@sk Hifh RnfpRibiurk ah@ ErBEEMd ‘PadtSSIFEERE H@;iosftlapf)@(ﬁs \ﬂhdﬂroduct
ai nl ess steel nechanical agitator rotating

iseonaidared a0 tnou sEbbe ppdict Bfos slowren sbhigh tRINperYaLe mﬁwéqwﬁed

_tug g5 (2 mllimeters inside dianeter) |ocated just

the agitator blades for the introduction of
nitrogen gas. The contents of the reactor was heated
to 11@%9 Mdnle aPhbindbi@tieedo BidlhAg8R RS opulredct if
t hr oug %e m)il?ure et ween 30-40 a?gfag per  hour
stcmtd at xomoutempErature Eheeppeatwgts @@ssrﬁqdlbbfé@mp@nm\vﬁb ur

%r%jjrlfﬁes 3’5 @Big%ﬂm{% of %]?g? %\tg? Eﬁ?fi ucst? S %’E’e DY o ?e at%om

fEﬁi rafcdreed cladriawd Briyht prodcoRti desiadl. dldsGbcafical *pyist'd)ﬁthene
20 % "Heavy of LAB") has the follow naéFr operties

m@r@n@ﬁpﬁth@pmév@us 9\1@@1@%1 beeht: flaspifisatan faifidf Gappogrece of
e reported in TABLE 1.
{ﬂﬁgﬁsﬁ]@? cgg{’:ﬁl Hjé?dglgﬁgglolﬁﬁ the previous step was

converted-into a |l ow overbased sulfonates. In this

- step, ApSdadde¥ &1 TPYAS00BT RPN S dANS1 P oStk gwcﬁwﬁfs dhssoived in

sul fonirc 15 aci d obtai ned. recedi ng st egq
G o gbunde sghesms: 80765 Gisranaity of 63 Diaweel digent

T R Ly O35y

Hie Uthieabst 2edudtés® sam astbrﬁgm $1)blight chua i pintodaraBNelodd (3). A
about 20 in the final sulfonate, according to st anda‘;J§
metntis pRbk.if Inge a@@nwgﬂm the appegisags isicjeappn
0 N igCdi ometri c
A in S Re8 58y P anS HBEREY g chifi f%{?. d
reacted, that is 0.5 nol e -of Ca((}|)2 per nole of this

~sulfonic acid, but an excess of Ca(OH)2 is added with

respect to the stoichionmetric quantity, that is a
proportion of 0.73 nole of Ca(OH)2 per nole sulfonic

. EXAMPIE h: a BN of about 20. The conditions of reaction

used are those described in U S. Pat. No. 4,764, 925.
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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25 EXAMPLE 2 The starting alkylate is a m xture of the
sane al kyl ates as Exanple 1 but the proportion are
different 60/40 wei ght instead of 80/20. 21 Sulfonic
acid and the correspondi ng sul fonates are done
follow ng the same process as Exanple 1; operating
condi 4 iFBS baNa@BAtosesctal BoleSOH glimtlrsiakhel diameter
EXAMPLE 3 5 The starting al kg{l ate is a mxture of .the
ssherleal 60dainlesrvries] pemeamsebion thvelkylation ek Proseug o be

st BRI pls Ry 2o hng P b g and heters

WE [cEnstiioled Gul itait a&iﬁbgﬁttmﬁp&tﬁﬂn&r JonoB&Ad Bymgmined during the
chromat ogr aphy, the |level or "LAB" com ng fro e
CoREse o AR PR S0P @I bPGORE OaiSTATIErSge Sempciers

Aﬁ&l& [elicl A £ 3hEEd iR} re BomBRAS Ky fe@&t@?’to( QﬁH@ g Pﬁr _RdBk-zone.

pofymeri zation of the starting ClO i ns)
Ne}ﬁ,Ol (Waamas df Eéd&y&: Yhesialgst€Compokite ¥3,métich xildakdqbled herein

zene 5 Syl f oni id and di
Hcbare &0 Borech bd By RS S gldbraged during
BEPI b e et

mmln;paaes mdh@xzaaipd;téaed wereBiitd witle 331 gpmstlis miofontegirs Abmdum
‘5 '\%nﬁ@ haolef|nsCZOCZ4|sdonein
Rﬂné GRS dnigrs 1t’“ﬁlﬁt alyst instead of a "fixed. bed".

The al kylate is synthesized in a continuous al kyl ati on

Pi | otrp) @ifioi i theYHER Eééféﬁ' GufeASste ey ﬁft:)ogeﬁ Next

&1(%%
consists In one reactor l'iter and a 15 liter

‘&eaﬂdyblnon\/naab'strwwrhahgdlgwdld@npm 4% bolrs ab2PRCamder 4 EQ)hrﬁerS per

the e. conﬁ 31'1 e,r%llg n the %g Iﬁ%@gé\%&%@%&%ﬁ%@@ S tN81ed

t%21 0@"(5 uﬁdé@lﬁr n, ’f'&lﬁcrfé'%%nﬁﬁir@ducé@lﬂt@ thetdA{a%&ﬁﬁ)eﬂ in an up-
olefinis 10 The volune ratio hydrofluoric acid /

Béve friannérat a flow rRkeeofi 198 it peahows. Femperagime{Underatiahstic

B I A eI e T i
jaBichetdie tHeWati@yse béd ane MM ekshin WaRtBabel BA10 hisndipldrésIg

to 200C at atnospheric pressure. Sulfonation - The

- alkylate conming froma mxture of 80 % of the above

When temperature and pressure has lined out at desired start-of-run conditions
of 170°C and 10 atmospheres, a feed mixture, consisting of toluene and Cap.24 NAO at '
a molar ratib of 10:1 and dried over activated alumina, was introduced in an up-flow
manner. As the feed reached the catalyst in the feact’or, reaction began to occur and
internal catalyst bed températures Increased above the inlet 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 hydrocarﬁon 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

al kyl t ol uene and 20 % of "heavy of LAB" described in
Exanple 1 was sulfonated in simlar conditions as
Exanple 1. Operating conditions and anal yses are
described in 10 Table 1. COVPARATI VE EXAMPLES
Conpar ative Exanple A 15 A) Al kylation The starting

al kylpiee1 652 ato16iddkeqT ) dbenen kbiydshohdsan ¢hd 18Rz redesition
Exanple 1 but the second alkylate is different. It is

. tifee bedabeait isknggngram thedstgragse thehtheawaners having the alkyl group

lkyl benzene..i ' - _
APOERHLBERRERE Rl PO, B SOELE 0 s ot o
the sirSe alrhbémddatbono g thetphesehiotria) @0 #g oSthe pryl 2Bupheee fixed on

~al kyl ate i

s synt hesi.zed in. a_continuous alLkyl] ation
thp carbop L gk - ﬁqwmﬂwe& &M"Eb?ﬁ f@ea'aﬁl &g areaxed Qpdths other
jsts in one reactor of 1.125 liter and a 15 liter
settler wherein the organi c phase is separated from

"t he phase containing the hydrofluoric acid, all the

equi pp&e Yaiagysaionipishe 12 uhodaronigpiteagLOE) wis debantined for

~.3.5 x 105 Pa. The organic phase is . then W@L"E’Sﬁ[ wn ita '
asapatly of AFRIT BRI o odie GG 7 P00 grlably Bom ggolyst
%{E&%ﬁﬁ%&?ﬂ;ﬁhéaﬁngﬁ{&gﬁ 134 5@39‘@&'{%&1’l%oﬁhlgqghe'L%mﬁiiﬁ%?%arbﬁded

nmospheric pressare. arget 1s to
fha yercpriteadutilexdin the/zealitedi batick hbiap esed Neitatildsof thavpplitegpowder

| | f b d 10:1 23 Th
L e b R R R T

Eortesphflih§ b0 GRS 8f zdohf: arndlMrhind$oRtEE Werd $188.10 and
propyl ene ol i gomer (which nolecular weight is from 196
149.6 26, reSuechively ghie fimahwieighh % of the nittieawdd afithedyy wiskeht of

atalytic,al kyl ation.reactign, an ' ction t
{58 2Pl pa e Hufiog BB P tn B 1 o 14 8 Syt it
YA Wit dd a0 QRands SRlcibiized b3 The REvdROweR ARk ed tYa
al kyl benzene having an al kyl chain |ower than C13. @ To

plestovimggochminutesynd theramixed in thetfakes Praking mixer| iy mipiges.
R B B Sk ey 2868

pressure .

18 a0id d81RtidrewhslSuinpdddn bvd® BinutssithatiatedhixdngrMixingewas
of 80 % al kyl tol uene of Exanple 1 and 20 % . :
eavioueddor pe additiengl 40 wHnetes. A dhip fmee the g was still a powder.

K FIb i fr .Q -
AP BHDSLHBASRL G0 A BN e o e
anahies afend-¢/2emes ofeiting) an Iddilienal 25 ghntSorfaioatzed avater was
Exanple B The starting_ al kylates. are a m xture_ o tFe
added tyheynixBire airbangther ko gives of dgiggized Vet 5vd agﬁﬁi@fpd ®

ﬁlﬂt{tﬁ%ﬂeﬁ g&)(rs hRikam Héur?@ﬁﬁixif%} 'Afftejr aHoud 4&1'5@9&11{1&3 of

synthesized in a continuous alkylation Pi.lot wth _
mydngftheroslatileawint 45sweiaheloy The wel mixcwasixsmged, driodend 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
power 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 alkyl benzene derived from the alkylation of benzene with Cyg

to Cy4 linear olefin
: 19
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SEHORUONG | of i n by volume is 1:1. In

The élk_ylate coming from a mixture of 80 % alkyltoluene and 20 % "Heavy of

" LAB" described in this example was sulfonated by a cocurrent stream of sulfur

trioxide (SOs) and air with a tubular reactor -(2 meters long and]1 centimeter inside
diameter) in 2 down flow mode using the following conditions: Reactor temperature
was 60°C, SOs 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 SO3 was generated by passing a
mixture of oxygen and sulfur dioxide (SO;) through a catalytic furnace containing

vanadium oxide (V20s).
| 20
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ir&r%d%ct{&mf nitrogen gas. The contents of the reactor was heated to 110°C with
stirring and nitrogen gas was bubbled through the mixture between 30-40 liters per
hour under vacuum for between about 30 minutes to one hour until the weight % of

H,SO, is less than about 0.3 weight % base on the total weight of the product.

This final alkylaryl sulfonic acid (80 % alkyltoluene and 20 % "Heavy of
LAB") has the following properties based on the total weight of the product: weight
% of HSO3 and weight % of HSO, are reported in TABLE 1.

The sulfonic acid obtained in the previous 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 prop;ortion 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 in the final sulfonate, according to standard ASTM D 2896. |

To achieve this, a quantity of Ca(OH), is added which does not correspond to
stoichiometﬁc neutralization of the quantity of sulfonic acid reacted, that is 0.5 mole
of Ca(OH), per mole of this sulfonic acid, buf an excess of Ca(OH); is added with
respect to the stoichiometric quantity, that is a proportion of 0.73 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 1 but the
proportion are different 60/40 weight instead of 80/20.
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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 3

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 100°C : 4,78 mm2/s, molecular weight (number) = 380. By gas
chromatography, the level or "LAB" coming from the starting olefin {C;p-Ci4) is
around 2.9 %. The infra-red indicated:

-'69 % monoalkylates (coming from the polymerization of the starting C1o-Cia
olefins), . |

- 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 is similar to Example 1 except the alkylation of toluene with
Normal alpha olefins Cy9-Cy4 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 -
settler wherein the organic phase is separated from the phase containing the

hydrofluoric acid, all the equipment being majntained under a pressure of about
| 22
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3.5 x 10° Pa. The charge molar ratio: toluene / olefin is 10:1. The volume ratio
hydrofiuoric acid / olefin is 1:1. The residential time is 6 minutes and the temperature:

64°C.

The organic phase is withdrawn via a valve and expanded to atmoéphen'c
pressure and the toluene is removed by topping that is heating to 200°C at

atmospheric pressure.

Sulfonation - The alkylate coming from a mixture of 80 % of the above
alkyltoluene and 20 % of "heavy of LAB" described in Example 1 was sulfonated in

similar conditions as Example 1. Operating conditions and analyses are described in

" Tablel.

COMPARATIVE EXAMPLES

Comparative Example 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 is synthesized in a continuous alkylation Pilot plant with
hydrofluoric acid (as catalyst). I consists in one reactor of 1.125 liter and a iS 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 is heating to 160°C

at atmospheric pressure. As the target is to have prédominantly a monoalkylate, there

is always a large molar excess of berizene around 10:1.
23
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The ratio of hydrofluoric acid to the olefin by volume is 1:1. In this case, the

starting olefin is a heavy propylene oligomer (which molecular weight is from 196 to
256). So a light fraction is produced during the catalytic alkylation reaction, and this
fraction must be removed, just like the excess of benzene, on a vacuum distillation -
column. Light fraction means any alkylbenzene having an alkyl chain lower than Cys.

To remove such a light fraction, the final distillations are as follows:
- temperature at top of column : 262°C
- temperature at bottom of column : 302°C
~-pressur.e : 187 x 102 Pa (187 mbar)

B) Sulfonation of a mixture of 80 % alkyltoluene of Example 1 and 20 %
monoalkylbenzene in which the branched mono alkylsubstituent contains from Ci4 to

C3 carbon 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 Jast 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 wherein the orgénjc 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 is then withdrawn via a valve and expanded to atmospheric
pressure and the benzene is removed by topping. There is a second column, the light
fraction (élkylate having an alkyl chain lower than Cy1} is removed and in the last -

column , BAB mono alkylbenzene_wherein the branched alkyl chain is from Cj to
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C;3 is removed at the top; the product at the bottom of the column is called "heavy

bottoms of BAB". It is a branched material.
| Monoalkyl benzene is from 30 to 60 % wt
péra—dialyl beﬁzene 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 is 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 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 a pressure of about 5 x 10° Pa.
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The benzene/olefin molar ratio is relatively in the first reactor 1.2:1 and it is

higher in the second reactor about 6:1.

Furthermore, the ratio of hydrofluoric acid to the olefin by volume 1s 1:1. In

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

5 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
10 TABLE A — Formulation data
Alkylbenzene Heavy of LAB
2 1

Comparative

Example C 80 20
| Comparative

Example D 80 20

Sulfonation and obtaining the alkylsulfonate are done in the conditions

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

15
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WHAT IS CLAIMED IS:
1. A detergent mixture of alkyl aryl sulfonates of alkaline earth metals
comprising:

a) 50 to 90 % by weight of a mono Cy4 to Cy 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;

b) 10 to 50 % by weight of a heavy alkyl benzene sulfonate derived from
alkylation of benzene with Cyg to Cy4 linear olefin, wherein heavy

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

ii) monoalkyl benzene sulfonate, wherein the alkyl substituent is

derived from the dimerization of the linear olefin, and
iit) mixtures of i) and ii).

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

sulfonate,

5. The detergent mixture according to any one of claims 1 to 3, wherein the
substituted tolyl or xylyl sulfonate as defined in component a) is a xylyl

sulfonate.

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

ortho xylyl sulfonate

29
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ol %f i ndhe 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 Cg 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 C;g 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 Cjg to Cy4 linear alkyl benzene sulfonate.

30



9. The detergent m xture according to any one of the
precedi ng clains, wherein the heavy al kyl benzene
sul fonate as defined in conponent b) has an average
nol ecul ar wei ght from 350 to 400. 10. The detergent

1 xture according to an ne of the preceding clains,
wbfer oi e TSl e A0S RSP el [ pYieEre et ¢ Repenzene
i N conpeRahte ablefifeddn dbbbdnt bPRIEENGNIIHEORE Ban 126 b
- The detergent m xture according to any ‘one of clains X

to 9, eofre mpveo Chda s ikday hlkiybberaene silfohgaat e as
defined in conponent b) is a nonoal kyl benzene

syl fonate, 12. The detergent m xture_gccording tqQ an .
ohle of TR dgtsrgent g ige acepEing i anyoneE] T%HGQV% Airs oNercin
sul f ongt Emdaud@bhBd fidh SOEPENSI Yy Vi i%h@oﬁ:oﬁigéhéﬁt &) 8hd from 20
di al kyl benzene sul fonate and norioal Kyl benzene

sul f ortat49.% b3 weighd ofl etrepgremt b)yi xt ure accordi ng to any

one of the preceding clains, wherein the heavy al kyl
benze sulfonate as defiped in conpqgnent b) is_ . )
plre%d ohe detergent BYBIUERACPI4RE Y 916 ahtheimreeging elaimg gherein
CL4 || pefhi@hiYd &@&&ﬁﬁ%ee%%pm?;ﬂge ﬁﬁ&.efgem m xture
according to claim 13, "wherein the heavy al kyl benzene

sul fonate as defined in conponent b) further conprises

| ess tTiardeberfond ynixtoed glabrddig @ 4 Rae 6f Betppededibg|cldi®ar wherein
al kyl Be zene sul‘f;ﬁon% e. 15. The detergent m xture

accor d ﬁBaSFé\IQﬂBSi spid mgptareas meanE of a¢pyding (8, Ptapdard dd M-D-
sulfo : fi.n@d in conponent b) further conprises

| ess tr%gﬁlsgﬁg}g%ytb%&éi ght of a nono CIOto Cl4 |inear

al kyl benzene sul fonate. 30 16. The detergent m xture

e or ditiegletepget aiigtuicdaccutidteciortldifel oh adescithl bhsdIeo. BN of said
sul fonate as defined in conponent b) further conprises

| ess tHITG aspggsuregeacsprding toStapsdard SPEM-B-28P4 13 framal0 to 40.

al kyl benzene sul fonate. 17. The detergent m xture

cor g .one of the precedin | ai ns. er ei .
Ao el B A0 o bR 55 BB OBiE e S Mheren
conponknilkaineaatth hiahi2 Oalcium. 40 % by wei ght of
conmponent b). 18. The detergent m xture according to
any one of the preceding clains, wherein said mxture
i22. esJembrigating dit eampeition) comipgisingon g1ajor amophiof an oil of

or ecodis B S GEER A 408 e JRNCRERU - uiigpages of
mi Xt Unatkafise BRASMEAN @aGRIsHgng (0 Standard ASTM D- 2896

is from3 to 60. 20. The detergent m xture according
to claim19, wherein the base No. BN of said m xture

as neasur ed@04e 80 dbnyeight of anwae €1AST 4 DneB adkyil sulfstired tolyl

10 to 40. 21. 4T rgent. m xt ur conrdjng. t o _any

one of theoﬁﬁg@gggﬁéggigﬁﬁ??“&ﬂ@ﬂéﬁﬁg 016 Y% St the ttflor xyiyl
ring is attached on positions lor 2 of the linear alkyl chain;
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‘the alkaline earth nmetal is calcium 22. A lubricating

oi | conposition conprising: a major anount of an oi

of lubricating viscosity; and a detergent m xture of
al kyl aryl sulfonates of alkaline earth netals
conprising: 50 to 90 % by weight of a nono Cl4 to C40
linear al kyl substituted tolyl or xylyl sulfonate,
wherein from15 to 30 nole % of the tolyl or xylyl

al kg1 Bhai nTO 4550 P pEREtehBYhedl affyDher b SBRRE derived from
al kyl benzenkkyktibh ofibdrzentewitk élih ﬁor(mrhnair loYefimt wherem‘ heavy
benzene with C10 t? Cl4 linear I;(r)l efin, wherein heavy
benzene sul PEFEReSHnagizssleded M di al kyl benzene

sul fonate, nonoal kyl benzene sul fonate, wherein the

al kyl subst L1t uen m the di nmerization of

the |inear iI ef i ﬁmlk}%%& %/Sﬂfofn %’r es of i) and ii). 32

ii) - monoalkyl benzene sulfonate, wherein the alkyl substituent is

derived from the dimerization of the linear olefin, and

iii)  mixtures of i) and ii).
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