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| east 3: 1 carBor@tionDAnloverBhsodt Gakdilin saltlof Dmethflens Bridgad gRbndl-sBiRyticlacid USiRElgener@ formula:
Al t hough tenperatures during the al kylation with Al Cd3 can range as high-as

60 C, it is preferred to use Lenperatures of between -3 to 30 C. Weight
rati os =of polymer to catQfystf will be in the range o®B30:1 to 7:1.

Addi ti onal | ygoioe I I}&‘H s HCI can be added
I n an amount of froml 40 wt % dased on the Al Iff a liquid HF
catal yst is used for | atijon, it is preferred t sgq an 1-4

HF- t o- hydr ocar bon rgdctants vol une ratio of Opl:1td 1.0:1, and
terrpera"Pures |n the range of fromO to 20 *C. The concentration of this

‘catal yst ca e fro 5to 10 fVHF r cntent bei ng
mai nt ai ned’ fdefige "9 3 's(;ﬂ’ghﬁﬂ i '"O:’E: Lﬁg’w‘% r be|
di ssol Ved hy eﬂ\ler tﬁ‘ég n%n ¥ tt eneral y omula

the al ky 1 on re I on mass an e 3'[( nown manner, e.(g. b
cont act vmth an excess of concentrat ed sulfurl C aC| d, oleum C SCBH, sulfur

trioxide, etc. 30 The iglfonatlon can bejcarried out at temperatures up to

about 60-C. Acid upnl 0 wt%concentr on can be errpl o] , and
.preferably ol eum ining ugto 20 wt % @ SZ3. Wt h higher

aci " cagcentratio rsreation ; g €d ired{&®lg. 3 to 4 hours
with 98 wt % acid, 2%hours % e ably from0.5 to 1.0

hour with ol eum VoPBne ratios.of suPHuric aC| d Jo hydQiarbon can range
from0.8:1 to 1.25:1, with a 1:1 ratio being S“itablrﬁ' 35 The :
-sul fonated product can be recovered as described in S. Patent 3, 367, 865,
the diselosure of which is hereby incorporated in its entirety. The alkali
“and al kal where &z f 19r A 210, § a1 2:9r ¢ golymeric dasa ofauch ggomimynd, Mhere R isigs defined absyg, ¢ s)
of the suPMbpANeE AP ARkt inteoeis frem jTatest tThel"l?B‘ﬂ/s%‘r'ﬁd’[R?P'é%I by ApAcHg 3rRolyariagpene n g
known manfghstited p th%"“&'oﬂ&V@ﬂt"‘f"B r?af“"lc@@h‘ﬁ‘ia‘i‘.fﬂegf m%‘ﬁ'c‘l’?"‘é@'“&r“@%é‘s‘& rinpastythe qogifed;

Patent 3, 8¥alinigy i ne eart s are usuzgluI
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metal vt eaﬂaﬂgaspsﬁedoslem %ytp i Wﬁftﬁ@ﬂ Phdtord

‘earth met agut,gﬁmgun ing WhiGion BEetdd 4 il etidr. N€Ut ral i zi ng these al kary

sul foni c acifhs nEtﬁraerQBhrﬁﬁsutfﬁiﬁe&Méﬁltbﬁaﬁﬁ§ arb Mok il Ahich h8 rals lofR&taldd)henol nucleus
hydr oxi degs abdiitke TRt Soverbdsedalr DEER Sfifuriz6d e@NKpHemtited  areSsilfdriz6tEmotlpHératkE Whéréle,
nitrate, borates and ethers of nagnesium calcium and barium Exanples are
cal ci um oxi de, cal ci um hydr oxi de, magnegl um acet ate and nmagnesi um bor at e.

As noted, the alkaline earth netal conmpound is used in excess of that

required to conplete neutralization of the



al-karyl: sul fonic acids. Cenerally, the anmobunt ranges from 100 to 220%
although-it is preferred to use at of the stoichionetric anount
of netal required for conplete neuté'?&?’é%\%g%ﬁq Vari ous ot her
preparations of basic alkaline earth netal al karyl sul fonat es are known,

such as U. g (RRtR Mebil 1 pharidl £ 3RaRP flani it sEBRFodiR! &, g Tbal Slifhad Metal Soiy-n-buteny
acconpl i shgghsiied pibnab,YwohBinGhe polybatyl kd?&ﬂpd@den@é%lrfm Sy--BUIBRb PlymbrioR thishfvention

al karyl  sulphvitigadt Rmosr a%ermedﬁa&aﬁ.bmghsefl 6RNE00 € 400536 a@hokal cdrteRf |'th Bkl @bdiktian €
earth sul f QpeY & exdskstor ¥ SmeM) Rrebstk i tHETCEHREPORTHL RUh ! Buifalides Imet phEALtb wherein the
sul fonate lardssdvgetal is MbdutedamnsiBsobig DEdispoRBBIfHG (isyTeacita vith )0 Wi th the
magneési um sul fubrivadirg oil @orhysasitions avilGtypiclly contiindihet addiivesSb customaysamairds o Ipeovide their um
sul f onat e momniakatendaainignctions fsudnas2ispbroantOie\gl, 4shldss Siembrsane such lae ldng thdin hyelrogdrby! Of
t he additi webstityted ewrcidimides [esgacholyisobvieny rsadcinimidis]; iag-thaip hyfiocartideMannizh Basst didper-
sul f onat es senteleg.c¥anaioh [Bpseudisndrsants piasared bshcandensation oPpolyisabitylene-suistityted aohenpl,

sal i cyl ae fasneldehydehtand n atkdengatrelyarpinesl aend klqegnghain d dvdreopebyl-sphstituted b amines | ieg-

oi | conposirelyigabyty Eﬁ'ﬁum%ﬂ?'ea“vh@ﬁ polyamigpsli aaekberpiad derivatiyes thergoh anti-wepy additiyessle.g.,

per f or nancé'“&ﬁ'ﬂyqﬂ!?a'@ﬂ ienhasphates) SRtsPHdagsh (adF. cerpeh#tiQidants and spplementshany ?’%"L"’B‘ﬁs
(U.S. Pat et disc °F&‘3f "0‘6‘9‘)"93%?#?“?1 4148 uisqopjty, raQdiipts {o.g, ethylanp-styrspe eqpalyreys.

metal al ky inated, ipphisgpranecstyrang ﬁf"ﬁ’eWgP@ %’é B”’?dé’a? PiyRLe ERpolPeT: B §°“a‘°"

al kal i ng® e &PY¢§oRyge-hutadigne Xt Ur es
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salts of al
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and hydrgl ys'ﬁxe(‘s H/e§|on '?@tﬂﬁiﬂ&r n’ﬁus?rﬁéd 8y e Whiv&ﬂ Sapics m&@lngﬁncé?@‘ﬁ?rﬁeﬁﬂt s
hi é«h¥y basiofherdftb indicktiayt echni ques gener al Known and used for such

conversion. The reserve basicity of these met al - contai ning rust inhibitors

I s useful | examplEH8N-4 evel s of between 60 and 150. Included with the useful
pol yval ent netal salicylate and naphthenate nmaterials are the nethyl ene and
sul fur i dgda aseres bf @hs liquafiedhanbydeus adbirbam chipossd df 1.8 @M% lsbbulens adicthe $elsicied

70 sal i cylquantigrof nehuiend 2 butena,ci-bisane randiisobutareswand miied Harr prerreadsion lwithnithiehsedectey |
subst i t ut e @mpimt nbgaseouBastivdrogautiClufnalyeiel shawed dep$ thee s pam dHGh ramainbd unréagied.t The ipre-
prepar at i oreacied fdwas invpduses in ¥unefior forg abthe raraf 56 8Nl per mivuteinte 4l continyrus tygle stimed

al kal i ne ea9ectar meintained g-the pelagied tqrype W%WW ot & watereRolingt athin £islvrry 2h4 whi% um
salts of“a%‘ﬁsd“"&ﬁ‘f inlo 408 ragFtar ARd qpaviueualy adipsted fp fainjalg the desired molecular weight of
HOOC- Ar R1- ('A?'R‘ °ﬂ pm&!ﬁ" é'a%‘f"“‘F’@W'éFP“Q’E"?‘I'S'Vr%G|'%§%11’°"8?p°'1d"196° o rate) r’? é“"'°ﬁéf°“‘?“s°f
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by 20 conventional techni ques such as by al kyl ation of a phenol fol | owed

by phenati Qj&MPﬁﬁAﬁ%MM&g& jpydrol ysis, nethylene bridging a coupling

agent such | ide foll ovved by salt formation concurrent
h  car bonatjgihrocird df kdibRCvdadbpehtbdin 33bres of rus, BRbM HafibeHA Whsl&6H and water,

ph 0l - s@l ikCinb isQecdisal dhoRit, WdiCorORAREd Aih the EMbbd The %sults thereby obtained are summarizédiin
OH HOOC  Table I below. 2 1- RuU ~~1-4 30

wherein RL is as defined above, with a TBN of 60 to 150 is highly useful in
this invention. The sulfurized netal .phenates can be considered the "netal
salt of a phenol sulfide" which thus refers to a netal salt whether neutral
. or basices of a conmpound typified by the general formula: 35 R

Vg

RI R1 240 -SIC Y

-S3C OH OH OH n 45 where x =1
or 2, n =0, 1or 2; or a polyneric formof such a conpound, where R IS as
defined above, and n and x are each integers froml to 4. The netal salt is

prepar ed®by reacting an pol y-n-but ene



substi tut ed phenol

naterlal to inpart the desired alwﬁ
"Regardl ess of the manner in
phenol s whi ch are usef ul
preferably 4 to 12 w.
The sul fdr
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met al cont ai ni ng
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the prosluct to a
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sul furizgd
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sulfide with a sufficient quantity of netal containing

Béi# %g the sul furized netal phenate.
? y are prepared, the sulfurized

generally contain from2 to 14% by wei ght,

% sul fur based on the weight of sulfurized al kyl

zed al kyl phenol may be converted by reaction with a

ht eri al including oxides, hydroxides and cgnpl exes in an

0 neHbral i ze s@ixigh#nol and, gf desi rg@ Sto 855 overbase

=5| 6611«&4 kal i ni by Hys @rocedur es= el | nkndwheidiatdie art.
Fes® of The@® ral "Zation util'i zi'ng a s®lFut i"on of @etal in a

neutral or normal sulfurized nmetal phenates are those in
nmetal to phenol nucleus is about 1:2. The "overbased"” or
nmetal phenates are sulfurized nmetal phenates wherein 8
b ratio of netal to phenol is greater than that of
g. basi c squur;,z,,ngrgt al pol y-§- but enyg, s4ibst izt ut ed

0'1 Lg‘”l‘t“‘derl ved™f®om a_ poT" ' n- b&tene
/en e f-:ha\ﬂ ng 8 hUR8r av@rageinol eg of from

far-« wel ghi

et al cont ent up to and great er than 100%in excess of

n the correspondi ng normal sul furized netal phenates

bss metal is produced in oil-soluble or dispersible form
h G2). Lubricating oil conpositions wll typically
lees in customary anounts to provide their nornmal

5 sueheas di spelshlithR(e. g., &bl ess di8@ersaldts such as

byg webst ig ut egl agEnni m d'e:s ~[@. g., zppHyt Jopetenyl

succi ni m des]; |
Manni ch Bas di SH
pol yi sobut yl®ne- qupstituted phenol,
pol yamaaes] ;-dand {l png- chai n hydr ocar byl

n
af
nP chai n hydy ocar byl Manni c® Base di sP& - sants fe.g.,
e
u
I
pol yi sobut yl ene-qupstituted al kyl ene pol yam nes];
r
g
p
c
g

sants prepared by condensati on of
Jo fornmal dehyde and al kyl ene
-substituted amnes [e.g.,
and borated derivatives
thereof, anti-wedrjadditives (e.g., zinc dihydrocarbyl dithigphosphates),
anti-oxidants (e. cQppes anti oglgjgrgg and supppenent al Sahts 01&' dants as
di scl osed in Eur dppanemaGent 24, 14@; é/hSCOSlot Bdi i Qs e(esg; & 2
et hyl er@- st yrene |cppolyhErs, ﬁwydr 8de- “hated p-o yi Sopr eRer stVrehe &
copol yners, hydrdqgenat ed pol ybut adi ene-styrene copol yners, hydrogenated 15
pol y(i soprene-butlafli ene styrene) terpolyners, etc) and the |ike.
"Lubricating oil cofpositions will usually contain detergents in anmounts of
fromO0.Q1 to 20 wt{% and have typically fromO0.01 to 5 w.% preferably
from0.01 to 3 wt% Detergents are conveni ently packaged and di spensed in
‘the formof solutipn concentrates containing 5 tg@70 wt. %{e.g., from20
to 60 wt. 9% detergents in mineral oils. 20 TBe inventiwon is further
illustrated by thelfoll ow ng exanples (wherein pa'rit are by Rwei ght unl ess
ot herwi ge i ndi catefl). EXAMPLES 1-4 25 g a seriesg,of runs, liquefied
anhydr ous feedstream conposedu of 1.8 wt. 9% sobutene.-.and tHe sel ect ed
quantity of 1-butehe, 33’ Butenre, gn- butane agd |sob§t a§e wer egm xefd_for
‘pre-reaction with | hef’-‘;sg| Pect gﬁarmuhm,p\" g&seous d@nhydr ous ‘H@ “Ahal ysi s
Gl r

-showed |l ess than 1 nedg gnteac ed. Thé ple- reacte ﬁged was
.introdu€ed in I|qu«r |g E'qu t tlﬁeg 56 mvpeg mnute; o a

conti nuous type stixr Feact 3153@ ed"at t hessefiect ed e @-ature by
nmeans of a water c#b@l ﬁbfiatl‘g 2 1@y 2of 40. 4 wy %30 ALGi'sg &
.introduced into thtwr m;g gdﬁcgn{g Y QUS ysgaﬁrust no:an'a rg @gt he
desi red_nol ecul ar | wm@rg $REQ@ct ifo

‘continuBusly at a g‘bﬁr‘f es"ﬁ)o dfdy ™™t h& Ea??gf ?‘n\#a%?%ﬁ ¥ 3f the

.feed and the nDIecuIar wei ght of the product was continuously eval uat ed.
Aver age residence tine was between 25 to 35 m nutes. The pol yner product
was recovered, stripped with dry N2 (at 150 0 Cto renove the |ight

nol ecul gr wei ght fraction <200) and anal yzed. The data thereby obtained are
summari zed in Table s5 | bel ow. COVPARATI VE EXAMPLES 5-12 The procedure of
Exanple 1 was repeated in a series of runs, except that no HC was added
and wat er,
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Conpar ati ve Exanpl esy5- it:cga,g&lﬁeo' segafghat the pre-reacted HCI/C4 feed
permtted the use of&hi yne rization reactor tenperatures (35 to 44-
C bath tenperature) -85 es red to the | ower reactog tenperatures (6 to
23 * C) asith a premfed \ 'é&'él gR& 80 achieve polly-n-butenes with
about the sane M. s i ;a@ti)r Ntmeratugg adv tageously permts
the use of a water oling systen1 as opposed to

costly liquid
anmonia or |liquid pr@pang coollng system for
a D) 48 dp g0
30 AF=a33 AgnK

- L d
"add idgy

. |d .55 sas

]
¢ ddas

(2)luharawraqanlem1arweigmdet_amimdbygelpetnea

(6) Weight (based on total product before stripping) of li.qn:

(7) Naber average molecular weight. Determined by GPC.

/ w© g g .
5 :—ggg% i

*® 383+ 88§ g F
isgéugg Hiftt

so HilEL giig E 33

From the foregoing Examples 1-4 and Comparative Examples 5-10, it can be seen that the pre-reacted

HCI/C. feed permitted the use of higher polymerization reactor temperatures (35 to 44 * C bath temperature)

s5 as compared to the lower reactor temperatures (6 to 23°C) with a premixed water co-catalyst to achieve

poly-n-butenes with about the same M, This higher reactor temperature advantageously permits the use of

a water cooling system, as opposed to a more costly liquid ammonia or liquid propane cooling system, for
cooling of the polymerization reactor. .
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cooling of the polynerization reactor. EP 0 367 386 Bl Further, the
above data.-indicate that AICIs cata ncies are surprisingly
greater with a pre- reacted HClI/C4 Fés&d%?gdts%ﬁ invention (1.3 to 1.8 w. %
Al C13), as conpared to a pre-m xed water cocatalyst (2 to 3 w.% Al C13) at

the desired h:gaR&T b oREJeOdatd HURRE MatiARE, cataydt BR8EnciRE Gle3surdtsRbly TreaRl Witk 2836y
(0.70 W . %reabid8 HOPGOBNES thislinGeNIBIAN Bltd V.8 wEHERICS, ad Gorfardd6'a PloRRIHEVaRE cocatalyst
decr easi ng (4 363 Va8 WIORY htamd dedied HRAGH rBdctdd tendpBalRRE A hifiir M ANt efiiciGhcy THIRD wt.%)
desired polwss pbunisana (unpdiatle BEdmpleoT0Tar that experse V& I dec@hsirigy thé / flymetidatidny Ractor
rati o Tns Exawistatse fo-abo(tds €. The dddirad Adly-dbButardrpaiuitwdsdortriae at a lower catalyst/co-catalyst
cat al yst / caoatioait siixgbles dtd (16 roc@UiR:t)ess icompaled Gothp aratatystice-calaipstphtivs reduited it the
74.5:1). Tioempargive Ezanipies (B togéS:tht al yst/ C4 feed of this invention also
resul ted in sthepre-eagied HClomrsatalystiSn fdey ohthighinvettion aiso tesulted irhewrrsiniaglp consistently high
conver si ondule@H! ang tadeng-B genversions @ tndfishuiane-d ranveigiog 39¢ FeiStnutepeg sarversionlagr
over o0 a arangget srctpreeopdiians.ciaiers Phangss iInvhe waiescecaializpd polvmenzgtion reactor conditions
wat er - cocat'efiegdria ﬁ@?’?ﬁ‘@f"r’bﬂé}t in gpchrcenersiops (63 4193% Bitenericaonyersion and, 35 tofisutane-
variability 9°H"°£stﬂ9 Tﬂbﬁﬂ?é?%cfeerﬁc gaiglyst of thjs BU?‘E'%”.’E""&%‘O%F%W)F? iRy Pdesn-pygene
65% but ane¥itH "E PR |88rt’) buteng2 cAmersion, Mharpes fouigep: %&?"é{?';‘?'g‘t tQPerttPﬁ‘“ 65% was not

@H*“t AR f b b 3%
but one. Foce p'ewée?%fa Pt =5 BEipt PR g Mo nai eke Ry

nv
achi eved wi%PH" eﬁ’mwg T9C8 EHL S '°nt. 15 The principles, pref erred
enbodi ment g, Ed nDdes of operation of the present invention have been
descri bed |n the foregoing specification. Clains - 20 1. A process for

pr epa ng 11owWa &%wcs‘se%ra,rreﬁamggm rRRbNar WelHi SoREn-BlAshb Heavic lan i, in'ihd BRye’ ARER 360 to
from: 0 0 950 dAAG AolaBblal RHIbRTcisHBLBA lesS tfsh 11l Dkbint @NeekiStfolm tnkiadre Bt &, hydABaBons
f eedstream m xdntdinfrgQéss GHanherll b9 GRIGRORSOUERAG Bhd)bdMiningSE 1daBar2 W% Rymidu@hds in a
i sobutyl ene asgtired AAELBh BbridAnahitaied at4 tethperiifiooNPdnined ~(id 198 & vhich candisést I ed
reacti on zone n@jinjeing &id! it ancantoind frad LIK0S 16 10.6f paasTbyl eihtGet ©00ORRAFs Gy welghtadh the
conprises: (a) featisesatn migtutdGhtoithe feststeapumixtue infthesnbStadibl dbser@e 6f hamitigm lirichloride
wei ght per 100 qatlystsardyundei gérditiofs suffisiefiSto substantifityechaipfetehinreattkihel rinjectedt C!t with
f eedst r eam mi xtngrneal-bitenes.Heerghylpsadueing aireatadJeadstireamfmixting whigh gentainsinohgreater dhan 1.0
catal yst and urRpeYfreedidi t i ons sufficient to substantiall y conpl etely react
the injected HGEP infredycing rthinreler dapdsivean Haixlugy and, alumipiufmglighiqride patalyst as sepa"ate
f eedst r e8m ni xtHPANSIAP e '8WHIARY not greater t han L 0 m free HC : 2

i nt roduci ng t hed®kqoatagting thedairpdyqed trgated ream, pitucg Padgafalyst ify dhe redction
catal yst as se P%t b2 e and ““deéfqng'ﬁ?fﬁ "E'?S‘t f°nf8"'r %BQYT?S'ﬁat?B FPécth &jixture containing
contacting the fee 0] nd t he J nt r oduced

{
catal yst_in the 8 )grmé eaj"gezﬁ onr aCt "" i °) ’"aia ?rloq.qg (%hfrtmgljeent to

forma polyrrerl on ron m x ure conar (d)

Wi t hdrawi n “irre ﬂ%ﬁé@&l& ﬁ@ i Wordire 16 tloQB bt nt,&@mmﬂr..ﬁa&txrcﬂramre%erys@atd
m

(€) EpaiQrbdit budly muta%aéa b e Weedctidn 2088, ¢ drawn
|zat|on reaction mxture. 2. The process of claim1 wherein the
treated beeadsineansbess of tidinf1 o hind b WbrBih td dofymGiikatiil télfipePatirélis)idi 1830 SPRAT at e

streans are sinultaneously introduced into the reaction zone. 30 . The

process of 4| Therprdcesy of elaiti Nrwhbratd e polymériaatiop empertureziatroro R0 tGRBOrat ure i s
from10 to 80 C. 4. The process of claim 3 wherein the polynerization

t enper at ur &. | Shef proges@s cldim@i inparg(f The mEeceding Flhigs prhetsinsthe alumipiug triehtpriden calalyst if
t he prec€di nginkddytadsintaithe edaption ronefnusn amaewn efr fah PEr e Rewlabaged on the waight of the
i nt roduced |nt‘tﬁ°®ﬁﬂ§'tf°efaéiﬁ°6§*r°%ﬁ@m4’?1 an amount of fromO0.2 to 2 wt % based
on the wei ht of the |ntroduced treat ed feedstream m xture, 6. The process
as cl ai med the %?cﬁﬁ'"%\,ﬁ'éif“é|‘Y{'3'[°Weth%1P'H'H1"HI“JH‘F’f°I"f’§Fﬁtﬂ¥# Be
catal yst_1Is aﬁ‘ﬁ' '"Hm&trrﬁ ’Ehtﬁ" y9\'/'|° e hydrocar bons. so 7. A process as

cl d ¥n.a f th di t
gyal:gf r yI n g 2 Hfz?ggsg 8?6 ﬁ%{{z;g{ghanygggh %'e({eum alrarn]s cameH out ina cor(%t%ﬂtgdsr}rya%kl T bgacgrpy?nrg

8. The process of claim 7 wherein the withdrawn polymerization reaction mixture is quenched with
65  aqueous alkali and the poly-n-butene product is recovered from the quenched polymerization reaction
mixture.
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8.7 The .process of claim7 wherein the withdrawn polymerization reaction

m xture i-s quenched wth 55 and t he pol y-n-butene

product is recovered fromthe queﬂ%‘e&g&pﬁ l%lerl zation reaction m xture. 14

EP 0 367 386 Bl Further, the above data |nd| cate that AICl. catalyst

ef fici.enci esudief, the!biitivé htd Idica@tRal (Af01, Vitdiydt BtidkrRios bRAuIRSINg okt Wihel praf

this i nVerbienHEIL, foell @f thisGvihtion H13Ab CBIL % AR, QETRMpaAd ta profied WhISERBCAENSET

cocat al yst2 t¢ 3 wt.% AlCh)at e AbsicddBNighdt rehdie teiipaiatu@e, AMiGhBEAICK easlysOsfiidiehoP@I7TaWL%ES .

A hi gher #sCbissenad al Cainpaediile Ekaply 16 Gt T sMperk® ohalecredsing rikee golymerizaion asagtor Ve
| 1@mpbratifecio ebique AS@ Thé desred pcly-n-hgjertelprodoct] wasdarinadh bti s0lawer eatalysiico-Eatalyst

t enper at urabo tiro Esdyaplas 64 *(4.€.10 PAE:1)X es iconapirquotoythe -cotaly slaecabalysti rties veeiredoinriel  at

a | ower c&ompayative Bemples AT-§0t7454)i 0 in Exanples 1-4 (4.6 to 20.2:1) as

conmpar ed t o Thegredeactell 6t pacestalysiiCalfeagtot thistinvertion algeifesuliad jnrsutprisinalycaepsistently bigh

Exanpl es putgnes) and) butgnes? cppversioh: (80 te-94%:bitene cpreprsien andH8:88% Jutere-2 sasyaision) oveh s

i nvent i"&n2 &"ge) o raactr cenditipns. Wheress changRs '9/‘"86‘14?1’ Qceyzed pﬂY'@?ﬁ'zﬁ'ﬂ'E f—ﬂﬁ%“’"lc"'m

but ene- 2 tasHio ing gppter vasigoifity, incueh gonyersicas $2 é?)?%?‘g‘?"ﬂﬂ Ry FL@”‘Z

conver si oAFNYEP: e °'F°5‘ﬁ NG co-rtalyst gfy this iuontien 'Q'“’d ?%\?Hg]aﬂ rgggé‘ U188 he

wat er - coc Eﬁ %E’vﬁ” bw el & iﬁ PR A" BPCD H‘P’fe'zoﬁ‘g“'?’%@uﬁ" gt & der
vari abl &
i,

65% but an fer mhi‘fx a%je(ff um%rg? 8 mdfisl QULERGZ bt 53 l'])Ye%%rﬁ' RBBR Yo b

|nvent|one Ited t ytoformpolynbutene W|th up to about 83%
but ene- 2 gpfyersion, whereas a butene-2 conversion higher than 65% was not
achieved with the water co-catalyst. 16 The principles, preferred
n‘tggl BENYS,A GBcbs R BSpdihg RRSHoRChIS Weitht Soyen-BUidhs BiVing af WENA 1he Range¥ikiroRES00 to
deseri bed i raod s & @ioREMdr WRighBGAbLIIchAéss Aian 164l R 1H feddibtrean miktupy 6100} Iydrb&akbons
preparing | aentamihg sd thn BMBi tyiveight lsybulyidns! i Contaiming raf) lest 18| wide motnfabbuteneg i Of
from 300 to sBdd raactionczonsinahitaihearat avmpbratudiostram 10L1(Cite 00 10z ehict doaprisbs:4 from a
f eedst ream m ¥ injestingf H@4n By dm@otbeffomD.0100 0S8 paitnby weighs pert@n prs tyywaight oftthe
i sobut yé ene afrddstrean giburen iptocthe feedstrean] Mixinted/inriiesr suhétartial tabsencs of plupiniim trighintide
reaction zone c#elyshtand moedpr zonditionse pyffisient tor aubgantigly empletely react dhegiegtedC HG\\WIHE h
conprises: ( aormal l‘el@!‘?sr]!?eflakm prpdyicinga Hpatad feedgifeam mixiyre) whigh goptaips pot @@P‘PE‘“QM 0

wei ght per 108PP §PQ§C'b wei ght of the 25 feedstream mi xture into the
f eedst rg ?eam m ﬂ) d?‘?’ﬁg‘)’}q }‘;?él"’gfﬁﬁé‘fe&ﬁfe?’al mixiyee - Fidcalygpiniup Jf‘ﬁ“}?r"{?nﬁ‘?"!s&ﬁfo’??%e
cat al and Buffi nt to subst nt.i all co et react
the i %J ected °f"W %13%’ & ff' 3}1? gb ﬁe feaction

f eedst ream m' W"ie,(‘:?? é’B‘]’ﬁr 5P °'}?os{" 8? °t ﬁo ei'z i '@é‘uﬁd‘)mmf"%

| nt ;FS;C' ng t gﬁ o S5AShRA Rl &mh@u ofgﬁ'w ;na'&ch'(ng;' de
~contacting t he’i nt ro ucee%dxfr}-%uat eg ?%edst ream m Q?g'?e ran e'°‘|“ nt ru(r)educed

catal yst N #hBrdc830k ciaih 7 WRGeih Ho tRatbd fEBaHEGh HRERS a.ﬁqmmdno{aasm&aas Eataysea; to

~forma pol y%ﬁr&@wearﬂsareaaﬁhnaaaouayiﬁtrwueequ&@Ir&u&ez&Aae pol y-n-but ene;  (d)
Urawl ng t pol ymeri zation reaction m xture fromthe reaction zone; and

4w B.£)The PRESLE b didim t RECIEHE2)whBrein HiecHoBMPrizaikbd Gdmpbiatiia it hiém W0 folsdF @wn

.' poI yneri zation reaction mxture. 2. The process of claim1l wherein the

treat ed f dedihe poeess of otdirn B evhersid thel pulgmnerization temiperatueris ithen 20IC6 §&°tC. as separ at e

~streans are simultaneously introduced into the reaction zone. 40 & The
process of- clhaipracasscas claimedrin anw i direcprecetling: clpiois ywiersin Ahet sluspinivre fjshipride petelystds

from 165t o @groduced info ipHeactionozoes i af ameunt fh fPMAAE e 2riviehkasprh PR ferrelast piohe

t enper at ur e HtQdyced fpalegdeedsitegmetiturs.Cc 5. The process as clainmed In any of

t he precedi cl ai ns \/\herelnthe alumnlumtrl orj de catal

i nt r oducel .;ﬂ%g R it ol e R e gt (G Bt

on the vvel g IR WL o, f?cal'?"@%it ed feedstream m xture. 6. The process

g:t g: glst I's O%ﬁﬁgé (fs il gﬁo@ﬁﬁd A g?’ﬁg&@bgﬁ roca gﬁgpgg%lﬂ”&hmngme; £y &gy 1 de

8. The process of claim 7 wherein the withdrawn polymerization reaction mixiure is quenched with
65 aqueous alkali and the poly-n-butene product is recovered from the quenched polymerization reaction
mixture.
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7.© A process as clainmed in any of the preceding clains, carried out in a

conti nuous manner by carrying out Sﬁfﬁ%&gﬁ?gﬂg (d) continuously. a The
r

process of claim7 wherein the with i zation reaction mxture is

guenched with 55 aqueous al kali and the pol y-n-butene product is
recovered fg Offhd PiBcdds! 88 Clamidd P ki T8 the’ dlobddihg rcﬁbﬁrﬁé wR&teif 1t plyen-buléhe product has a
111111 11111 1mblbcular wbight diblribitibh bf fomG.2 tolt.a. M EP 0367386 Bl 9. The

process as claimed in any of the preceding clalns wherein the

pol y- n- but emeTigr prdtess ohary dl clibiser tol B whakein glat podri-rsﬂiweinblptoidann hay a visesitylofd o8B0

. 4. J0. sThe pantstekes(moiSdyey1@0Cclains 1 to 7 wherein the poly-n-butene
product has a viscosity of 5 to 30 & 5 centistokes (Mm2S-') at 100 e
C. 11. An ditkén alkylpshistitated aromalic bydiecaiborhgoshpisingrad arematimydiocaran. alitylated witmthe poly-
hydr ocar bon, Bbitgrearasictaf ey of he pigesdipg climsut ene product of any of the
preceding clainms. 10 12. An al kyl substituted aromatic hydrocarbon as

cl ai med 1on '@ Ap gy subsiityfed;grpmatic hygdsocabeman qlaimed i) Figimld 4 Wh'P*bthﬁ@’ﬁ?Etﬁé‘Yd'?@FbB@ﬁe
xyl ene, nap ht H%TF%!ﬁem'“?ﬂeﬁH@FSr r‘aamhala"eh%w*z?@é "3 qg%’h?el"\’ﬁé"’ec hepddof . 13. An

e i SR o e B A
acCl C

An al kar(ygl su ng the product of sul phonatl ng an

al kyl ate esioRl 6 g Hohati 3 QJ Bc™
12, opti ona ﬁ' ﬁ%‘\ agh gen q’f&y c1a§,l,l tb( gf%%(g&h 5&&,{?&{1&5
bo

20 15. A |Ubrhrﬁﬁ£tic'?|9dr9&a conpri si ng 2l karyl
sulphonlc acid, an al kyl phenol, a sul phurized aIkyI phenol , an al kyl

sal i cyl aje wr Aanbraétiﬁylou ruwgeheaﬁtpasmg/\/eeﬁ&an rsak RE all@Csuiphotic G6d)LaA Ay Pheropast
one| Kyl gr osiphGifds &k iphighol, Breall® balicylatd) bt 0 Hikyapiéihenite, lherel @heDdotsgRftScoRtins at
cl ai med i n angashbnecalion grdugd comprislig. the? SolyliBbutehe lprbdtidt ofthé gceds bs clhed ig @mf of @ims
clainmed in cl armol5 conprising an alkali or alkaline earth nmetal salt of a
sul phonic acid as clainmed in claim13 or claim14. 17. A lubricating oil
det er gends 6. Allubricatioh silndetergentnasloBimegiimplrimsiSragmarising gih [alkalber sikeling lerthl metal seitbeftah
net al sul f onasuphgrinehittaschiamedteelaimig oeclamtt.ure conprising the al karyl

sulfonic acid with an excess of al kaline 30 earth netal conpound above
t hat requi r‘@dAf't'H""% Il Setergpnt a8 roaimesaip | daim Je. @H&’"%‘lﬁll 3 Highly basie G'kﬂ'f‘%§@'ﬁ‘t mafld
t hereafter foF‘f‘fP r’?@&géaﬁ”ﬂ'ﬁﬁé?’ﬁp"é' p alary pulfopig @gid P’(g;" Fhexcesy obalkaline
netal wi¥h caP B required {r cpmelptp 8 "8 @‘PB&%?“H%' ig agid present and
| ubricating ol t 81’ SR PR CRPRIPCRYTP T oXRAT 1 djogfge to
earth netal CB% R °d #'"95 neut ralizi ng the al karyl suI fonic

acids is sells_egt, faifed ol ?.N, S5the Qi Cédhn @sttf'sﬁd
car boxyl gte @%%ﬁ% § I B{ :ﬂ 1 a xf‘aEBt‘%f onate:
nagnesi um ca £k‘> te%[?l }déﬂ?i borkh énﬁ%fhbr@gfrﬁ ne %{lﬁ&'}ﬁ‘ n@ﬁanﬁ ai med
in claim1l7 or which 15 & calcrum or magnesi um a aromatic
' SU| fonate hl%.Vh']ﬂ)r@atlﬁd)&ﬁéeté?g%ﬁteasrﬂmrm BIRIROI7E claiP18, 3BiEh Q@ éﬂﬁlm o Phaghbsiur alky)

R Entrate C @Biatic3Lilogaté RNy 3 totd? basd nWbBér Ringing ¥R 200gedo. as cl ai med i n any of
cla o to 19 in mneral oil. 21. A lubricating oil conposition which

cont ai ns a aleAabgapenttateacontainiaf el § 1 ZNWt%06F acdictrgept dseidimedl@ dnp ofidiaidhd 15 to 19 in
anount of fromingraDdl. to 20 W\t % 22. A lubricating oil conposition as clainmed .
in claim?21 which contains 0.1 to 5 wt% of the detergent 23. A lubricating
oi | conposiali 8riusicating ail pampositipnofhich epmtging vh detergent s clpimed i, any tof clgma1§cta #9 inaa
~det ergents. 50amepnt hirpm 901 &AWWY- oi | conposition for use as a marine diesel

| ubricating oil conprising a detergent as clainmed in_an clainms 15 to 19
in an armu%z ubﬂcﬁthgcpllgzemms%n as claimed in claim 21 which contains 0.1 t 5wt% of the detergent.

23. A lubricating oil composition as claimed in claim 22 which contains 0.1 to 3 wi% of the detergent.
50 .
24. A lubricating oil composition for use as a marine diesel lubricating oil comprising a detergent as
claimed in any of claims 15 to 19 in an amount of up to 20 wi%.

Patentanspriiche
55 .
1. Verfahren zur Herstellung von Poly-n-buten mit niedrigem Molekulargewicht mit einem M, im Bereich
von 300 bis 900 und einer Molekulargewichtsverteilung von weniger als 1,4 aus einer Einsatzmaterial-
strommischung von Cs-Kohlenwasserstoffen, die weniger als 5 Gew.% Isobutylen enth&lt und minde-
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Pat ent anspr Uche 55 1. Verfahren zur Herstellung von Poly-n-buten mt

ni edri gem Mol ekul argewi cht mt ei %@rgn%*glﬁerei ch von 300 bis 900 und

ei ner. Mol ekul argewi cht sverteil ung Vo r als 1,4 aus einer

Ei nsatzmateri al - stromm schung von CG Kohl enwasserstoffen, die weniger als
S Gew: % | sORighy/ | EEewSR nBal-BUEAE ohRCR indrYertinrton Reaktionszone, die bei eiter TéMpbraulrlén 1
11111 liii) 1btc bikbo+c gohhlel wikd beiz8@ 61 stens 12 Gew. % nor nal - But ene ent hal t,
i n einer ger ay HeninBReKMeBSE0061 bidios devchBioiRAaraufl f0TERIvithtstsileVddN EihéhtzmaferidH S
90 * C gehal t etrommischung lrewesestithérafowbiehheit RoreAlinsiniunvidcHiptidhatalysdlor Qidd it Badifigun-
Gevxd@&st ei | epemainf did EbsdBewtetiliétomeisciaing dnjiziért wisd t dienasssicher, -umsdas dnjigec HOINiy | N
wesent | i cher issatichaneiliténdgrmibharmalButamsnrumeisetzen, ekdwrchl sine sishendalte Binsatreterial-
Bedi ngun- 6  strommisciung produzibirtavirgi dirsricht meltr alsi1 @ potnrfeissHSiddemepnigenenthdier t wi r d,
di e ausr ei chefb) dignpehandelie; Fipsazmalpraistreamnis¢huag endeMuminivhideniosidiatalysaion chlsggetrpante
nor mal - But enefitrdmain dietReadionsagse airgshraghtwerdiiehandel t e Ei nsat zmat eri al -

st rommi'schung (°b F"B (@ifgehiachte hphandeite Einsaizmaterialstiopynisshung pndhdes sngetrachta Katalysatas ey
weni ger ent ha ?" "sd‘i”E "ﬁéﬁ%&'@?’tzé"t EP%&’&?"ZEF?H'E‘%‘W%H koptaldiget e Bl frgichen.

Al um niuntric tiongmisc %H’ %ﬁ‘ﬂ"'{"ﬁ“fmaé' akti onszone
ei ngebr acht BROIVT?"ISS onsrea e%ll\iy g.l \o{lr und

Ei nsat zjmat e i ds"f‘? i it it o S 2% S?ﬁ"a ?lﬁ"é"" ?“S'iea Iategischune geyonnen
Reaktlonszone M\&hrend einer Zeit und unter Bedi ngungen kont aktiert werden,

di e ausr ej CReRnre rngclﬁénffruap{ Wtfe'!rls&:}r%ﬁeﬁ@bhéa%& Midctutg Ej; o Althniurfthi

das Pol y- N- RpibRRatSyHaPAE getbible Sttt BRIKIHRE ik ROIRSh&aNd didBStnBhersbAg aus  der
Reaktlonszone abgezogen vmr (e) das Pol y-n-but enpr odukt aus der

qf_éoae N&N VBRdYEREaLHS Ahdpfia i Ecailsit ARPREA 3,001 Bén GRVEIRRRAsatidhstemperaturor sls 86%.C
erfahren naektghnspruch 1, bei dem di e behandelte

E| nsat zmat eri al st r omm schung und Alum niuntri- chloridkatal ysator als

get r ennt ed.Stveliahesngkeh Anlspradht3, bpi dem die ColiRearisitionstssperatr 20 biged Caetigt.wer den. 20

3. Verfahren nach Anspruch 1 oder Anspruch 2, bei demdie

Pol ynerd s&t iVerialtepmpelr eitam ddrOvotheiget®0den ﬁ@smwe.dlgt dem] der \Alurtiridmtdghloridietalysates [ir uch
3, bei dem diner Werigy ver 0.2 Aisi2ofew%erhseoan ayf d2DGeicht 3@ aidgelrachige behagdpitensEinsatz-

Ver f ahr en n&'&#ﬁ"é?‘@é\ﬂ'&ﬁ@#ﬂg\}@)ﬂh&mﬁﬂmﬁ@ﬁFMe bei dem der '

Al um niuntrichloridkatal ysator in el ner e von-0,2 bis 2 Gew. % bezogen
auf das Ciwiverahreerach |°|'? bqeédﬂf‘%i??h%‘&rﬁﬂ%ﬂ”{ % hef fem (dsr Aluminiumtrichioridkatalysator
mat er i & st r SPTRSHERi e Koplanwassersiefion Fupeaqly °Z‘df’f ei ngebracht wird. 6. Verfahren
nach ei nep r VOr den An dem der

Al uni ni u ﬁ?;'f)ernlﬂﬂ'\%' %’g ?{E g'de" s%aﬁt'" WY""@M%WF'@%WS@P@P'S‘I"T en
d a

zugegeben WI o hTEen Hac (déd"mhrg er vor her gehenden Ansprache das

() o O SR b o btk

di e ent nommg e | sat | onsreakti onsm sch ung m t vva r| gem

gequencht wi rd und das Poly-n-buten aus der gequenchten

Pol; 1>_/|ger | SGit iveréhFeRakdn SR ided GMBEbhEHRVDARBACNS] Beil den? das\iRlyirblteAProdlREdIneeMsIskin der
Vor trer gehenaegowidhsgpktbiui®von 12 bisthefauiast. Pol v- n- but enpr odukt el ne Ml eku- 40

-l argewi chtsverteilung von 1,2 bis 1,4 aufweist. 10. Verfahren nach el nem
der Anspr 1 erfahrenirgch/einereder despriibes 1 Bis |7y bel diro denPohotikténpeduke eibé Vikiositét edn 8/0n
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14. Alkarylsulfonsdure, dis das Produkt der Sulfonierung eines- alkylierten substituierten aromatischen
56 Kohlenwasserstoffs nach Anspruch 11 oder Anspruch 12, gegebenenfalls vermischt mit anderen
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14 Al karyl sul foneSure, die das Produkt der Sulfonierung eines alkylierten

substitui-erten aromati schen 6s Kohl enwasser st of fs nach Anspruch 11 oder
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metal alcalino-terreux d'un acide sulfonique suivant la revendication 13 ou fa revendication 14.

17. Détergent pour huile lubrifiante suivant la revendication 16, comprenant un sulfonate de métal alcalino-

terreux extrémement basique produit en chauffant un mélange comprenant I'acide alkarylsulfonique

55 avec une quantité d'un composé de métal alcalino-terreux en excés de la quantité requise pour la

neutralisation totaie de fout acide sulfonique présent, puis en formant un complexe de carbonate

dispersé par réaction du métal en excés avec I'anhydride carbonique pour obtenir le caractére
surbasique désiré.
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