12123023 "PROCESS FOR PREPARI NG NOVEL METAL- BASED DETERGENT- DI SPERSANT
JI'VES FOR LUBRI CATI NG O LS""The present invention relates to the
aration of metal-based detergent-dispersant additives for |ubricating
§.’According to the préesent invention, a detefgent- 5 dispersant

ive for lubricating oils which has a TBN (i.e. total bgizggngﬁr
determ ned in accordance with ASTM Standard 02896) of at le Tand
ontains nore than 3.8% by wei ght of magnesium and, usually, about 2 tg 3%
7 wel Ot SpeRitds Bou bl Soben! Bddl addd sdncdrhes des \ g
deter gent ai <PEaIvY Obiobatvies SPOR' LBRIOAI M il activity, is

prepared by a p X of a
magnesi um al kyl - benzenesul phonate having a TBN of |ess than or equal to

20, a sul phurised cal cium al kyl phenate having a TBN of up to 15 200 and a
diluent oil, in the mMesgnaesait ainvgneion rellakescad aibd i apuretiomt ed
magnesi um oxi de, a glycol and an am ne, b) renoving the water and the

- glycol, andfcmetadrbased algtebyeft+ibspaysthd addidiszed Hiowrsedi nent. By
"magnesi um al kyl benzenesul phonate” is nmeant 20 any sol ution containing 25
to 80% by wabFdcating @isksy 30 to 70% by wei ght, of a magnesi um

al kyl benzenesul phonate in a diluent_oil, which nmay or, may not be the sane
as that used in the HCSEIMNIDtefthacPreseRtadavienfdon, a detergent-

5 dispersant additive for lubricating oils which has a TBN

\ (i.e. total basic number determined in accordance with
- ASTM Standard 02896) of at least 225 and contains more
than 3.8% by weight of'magnesium ahd, usuaily. about 2 to
3% by weight of calcium, which imparts to the said additive,
10 besides detergent and"dispersion characteristics,'good
anti-wear activity, is prepared by.a p%ocess which
comprises: a) carbonating a mixture of a magnesium alkyl-
benzenesulphonate having a TBN of less than or equal to 20,
a sulphurised calcium alkyiphenate having a TBN of up to
15 200 and a diluent o0il, in the presence of a magnesia "milk",
containinglan activated magnesium oxide, a glycol and an
amine, b) removing the water and the glycol, and ¢) removing,
e.g. by filtering the mixture, the sediment.
By "magnesium alkylbenzenesulphonaﬁe" is meant
20 any solution containing 25 to 80% by weight, preferably
30 to 70% by weight, of a magnesium alkylbenzenésulphonate
in a diluent oil, which may or may not be the same as that

used in the preparation of the novel additive.



.2 Magnesi um al kyl benzenesul phonat es which can be used include magnesi um
sal ts of sul phonic acids obtainéd hy sul phonation of alkyl benzenes der.i
from ol efins or pol ymeric ol efins having 15 to 30 carbon atons. 5
-Diluent oils which can be used inelude, preferably, paraffin oils, such
100 Neutral oil. Naphthenic oils or m xtures can al so be suitable. The
anmount of diluent oil which can be gsed is such that the anount of oi

; onta{ned in the end product (including that 10 originating fromthe

t’l ng nmagnesi um aMieghbeipmnalkylbpheeaeaslphonatliesy wirlods dan tbe 20 to

096 preferably 25 to 55% and especially 30 to 45% by weight of the said
product. Tasedeincludepmaghesdumaseltm alfk gujpboatic’ acdalss ckrbais@dit i on
containing€35 to 70% by welghtgreferabl 15 30 to 55% by wei ght, of a
sul phuri s cﬁPéPhﬁﬂéFk?Ppﬁ natkyilhenzenesederdved driosh odefims @y not be
t he sane as ihat used n.the, preparation of the_novel additive. Sul phurised
,cal ci um al Ryt yhehates 1gFies BaviBg dSed0i RO GaEPPRoSEHIR-ai ned by t he

*action of lime on a ﬁO sul hur sed al haV|n referably one or

nore al kyl substitueh?%uﬁp 9ot SBUh&S %%ng %LE & 9dto 32 ﬁarbﬁn
ol lowed. reESpiBLlr paR8RsiB biln e ikh artffiobentied fbhThy . T o

SU|phur'Saﬁ$Bch$h£Q oils or mixtures can also be suitable. The

amount of diluent oil which can be used is such that the
amount of oil contained in the end product (including that .
10 originating from the starting magnesium alkylbenzene-
sulphonateé) generallymakes up to 20 to 60%, preferably 25 to 55%
and especially 30 to 45%, by weight of the said product_.
' ' The term "sulphurlsed calc;um alkylphenate"
a means any solut;on containing 25 tc 70% by welght prefénﬂﬂy .
15 39 to 55% by weight, of a sulphurzsed calcium alkylphenate
inha diluent oil, which may or may not be the same as that
used in the preparation of the novel additive.
| Sulphurised calcium alkylphenates which can be
used inciude,ﬁhose obtained by the action of lime on a
26 sulphurised alkylphenol having preferably one or more alkyl
substituents of 9 to 30 carbon atoms (prefer;bly 9 to 22
carbon atoms), such as sulphurised nonyl-, decyl-, dodecyl-
¢ or tetradecyl-phenol, foliowed, if appropriate., by
carbonation:; and those obtained by sulphurisation, with
- 25 sulphur, of an alkylphéqgl having preferably one oOr more

alleLsubstituents of 9 to 30 carbon atoms (preferably 9 to



25 sul phur, of an al kyl phenol having preferably one or nore al kyf
substituents of 9 to 30 carbon atons (preferably 9 to -3 -.22 carbon
agQms) in the presence of |lime . and glycol, followed, if appropriate, by
onation. I n an advant ageous enbodi nent of the new process, a

huri sed cal ci um al kyl phenate having a molar ratio of 5 |ine:al kyl phenol
of /from0.2:1 to 2.5:1, preferably from0.4:1 to 2:1, and a nolar ratio of
sul phur/ al kyl phenol of from1l.1:1 t© 2.2:1, preferably from1.3:1to 1.§ 1,
can be use The term,” 1,0 ne nesi um oxi det
MO, havi né &% cho |ct°grt?1ér*a%;ee%é ?!ggge%r? %%an oF %’3‘5 %%,%830 nme/ g, for
exanpl e be #&Ek qgg# may be nentioned are
"Maglite ?’r egi st ere éﬁf%{% l!’:%/m C ﬁings@ié&gpem fic surface area of
about 140 Ter11/9 andd smidedtd¥odd sitvod mgnd cFotngnicw phbebslzs o

specific surface area of 2 about 160 m/g and is marketed one- Poulenc

Am nes whi gh RABHE ST ¢dldiige PDkYEbienLE&-h@WLRGSa ﬁamarasatme of

pol yet hyl eneami nes, especially ethylene- dianine; and ether-amnes,
especi al Isy Vifmesa13eyRighdnalyi oD-£26m exyi) e 2e5{ IO preferably from

0.4:1 to 2:1, and-ey a molar ratio of sulphur/alkylphenol
of from 1.1:1 to 2.2:1, preferably from 1.3:1 to 1.8:1,
can be used. |
| The term "activated magnesium oxide" means
10 magnesium oxide, MgO, having a specific surface area
' greater than or equal to 80 m /g, for example between 100
and 170 m /g. Examples which may be mentioned are
“Maglite DE“ntregietered TﬁadejMafk)! which pae a.speeific-'
surface area of about 140 mz/g-and is marketed by Merxck,
15 and "Ferumag", which has a specific surface area of
about 160 m2/g and is marketed'by Rhone-Poulenc.

Amines which can be used include polyalkylene-
amines, such as the polyethyleneamines, especially ethylene-
diamine; and ether-amines, especially tris—(3-oxa-§-amino-'

20 hexyl) amine (TOA). | |

The amine used ean be added to the méghesia'
"milk" ét the start of, or during, the carbonation.

In an advantageous embodimene of the new process,
the novel additive can be obtained using amounts of

25 reactants such that: the fatio of the amount of magnesium
- alkyibépéenesulphonate, expressed in mols of allebenzéne—.

sulphonic acid, to the amount of sulphurised calcium



~

¥

The amine used can be added to the magnesia "nilk" at the start of, or [g
during, the car.bonation. In an advantageous enbodi nent of the new process
the novel additive can be obtained using anobunts of 25 reactants such that:
the ratio of the anount of magnesi um al kyl benzenesul phonate, expressed in
mol s of al kyl benzene- sul phonic acid, to the ambunt of sul phurised cal cium-
al kyl phenat e, expressed in nols of «algkyl phenol, is fromabout 0.15:1 to
.5:1, preferably from0.25:1 to 2:1; the anount of activated MjO
CORy esponds tdkylphenateqt iexpreszaid in molsmpfa alkyilphenoinl S offdmasi c
magnesi um not 5 bonded to the al kyl benzenesul phoni ¢ aci d/ nol s of non-basic
magnesi um boadettt € .15e laltky Shéndenpeferahily fxiod f25:lorhc 210 the 1,
preferably 7:1 to 11:1; the anount of glycol corresponds to a nDIar ratio
of MyQ gl ycoRmeunt e @ctivated)Mgol coxrespomsls) tor em"bagel naFi®'s5: 1, and
the 10 anount of am ne corresponds to a ratio of nols of ami ne/nols of
basic magnesithatof s FOmsaod T@3P PT FYMof BasdcemATmES TP H4: 1 to

Drom 80 1 0% BERER e e SRS Qﬁ(upﬁaaaf%%%”e Y
i G TR G caR Rl T e o
from 5:1 to 1l4:1, preferably 7:1 to 1ll:1; the amount of
glycol corresponds to a molar ratio of Mgo/glycol of from
0.1:1 to 0.7:1, preferably from 0.3:1 to 0.65:1; and the
10 amount of amine corresponds to a ratio of mols of amine/mols
of basic magnesium of from about 0.01:1 to 0.4:1, preferably
from 0.04:1 to 0.25:1. | |
_ _ The carbonatlon is advantageously carrled out at
'a temperature ‘of from 90 to lho c, preferably from 110 to
15 140° C, in one or more stages, by introducing the magnesia
"milk" into a mixture containing the magnesium alkylbenzene-
sulphonate, the sulphurised calcium alkylphenate and the
diluent oil in one or more stages, each introduction of the
magnesia "milk" beiag followed by a.carbohation.- The
20 carbonation described is continued or repeated until the
amount of sediment-remains constant; this takes at most
6 hours. |
It has been found that the process is particularly
advantageously carried out if an amount of water corresponding
25 to a weight ratio of HZO/MgO of from about 0.1l:1 to 0.9:1

is added towards the end of the carbonation.



beifngXf/ol | owed by a carbonation. The 20 carbonation described is continued
. or peated until the anpbunt of sedinment ,remai ns constant; this takes at
mpst 6 hours. It has been found that the process is particularly

advant ageously carried out if an anount of water corresponding 25 to a .
weight ratio of [err]/ MO of from about 50-1:1'to 0.9:1 is added towards the
end of the carbonation. -5- In a variant of the new process, the ¢
carbonation is precededIByaavarigati efnihenh ngwrbrogessof thee aarheastian 2
al kyl benzenesuyl phonat e, the sul phuri sed c¢al ci um gl kyl phenate and the , B

di l uent oil i4SpPEESPHSRPY¥Id FtE9e Fre & MW oL, e Fpanasiium,

-sul phur. The géic bonati on.i s adyant ageousl.y,car.ri oyt .at a.te rat yre
880 0 15080KY PERaRhERIEBsRes Sy She SR Lsest srtie i BTSRA A
S| ycol cgrres QdE 9 1. v | ar .1 ti% %f g%l iq__ |'¥1Cq:1hn0f I]‘rorHO. Jbi%l to
0.77:1, 10 prggeraggy 8.99g%t01&.2§1,réﬁaanghﬁt O'JSquehF’5%¥%é§%ond- I ng

to a nolar Egafd h [ 0:1to 1.5:1, f bly 0:1t
5 %gcei ?“Egr %gﬁ:&ghﬁlﬂ e%fgl had, : prererably 0

1:1; and an a nt o I OXI ofresponding to a nolar ratio of

[err]/cal ciumof from OqRelpheclrBohatlbdf A2ldrahtbgbdusiy Carkied out .
at a temperature of 150 to lBro,.preferably 160 to 175°C.

di I oil in one or nore stages, each introduction of the magnesia “milk"

-

in the presence of an amount of glycol corresponding to a
molar ratio of-calcium/glycol of from 0.15:1 to 0.77:1,

10 preferably 0.2:1 to_0.6:1} an amount of sulphur correspond-
ing to a molar ratio of sulphur/calcium of from 0:1 to
1.5:1, preferably 0:1 to 1:1; and an amount of carbon
'dioxide_corresppnding_to a molar. ratio 6f_coz/calcium of
from 0.2:1 to b.Séi):préferably 0.4:1 to 0.65:1. .

15 - The novel additive produced in accordance with
the invention has the advantages of being perfectly
compatible with viscous oils, of containing a low level of
sediment, and of having a low viscosity.

The present invention includes within its scope

20 lubricating oils comprising the new additive and having
improved detergent, diépersant and anti-wear properties.
The amount of additive used depends on the intendeduuse;of-
the o0il. Thus, the amount of additive to be added to an o
oil for a petrol engine is usually between 1 and 3.5%; the

25 amount to be added to an oil for.a Diesel engine is usually

| between 1.8 and.S%y-and the amount ﬁo.be added to an oil .

for a marine engine can be up to 25%.



15 : " The novel additive produced in accordance with the inventié@?
has the advantages of being perfectly conpatible with viscous oils, of

containing a low | evel of sedinent, and of having a | ow viscosity. The

present invention includes withir its scope 20 lubricating oils conprising

t.the new additive and having i nproved detergent, dispersant and anti-wear

properties. The anount of additive used_depends on the intended use of the
il.>» Thus, the anount of additive to bé added to an oil for a petrol

5 i 1y bet d_3.5% 6,25 t to be_added .t |
P20 esor ongl o'l oT68, 1uBRcdrial 0135 RndRs Ban e RaRERERA 160" Do
added to an Eh} f&énﬂﬁEHEAHebsnQhBSeﬁa%rQ& ﬁpv%%gzéfberse %an@%bgén froma

| ubricating ol roved nner can

very di ver se1;8pggalinkUBihca! gﬂahoa'sslusﬁeagiggger 3163HaR4 g s having a

napht heni c basis, a pafaftin basis, or a mxe 5 ot e hydrocarbon

lubricants, hgpheKaARbebhYREl Cat padadichs gai¥ed ohT aMasal Baeduscts, and
“synthetic 0|Is for exanpl e al kyl ene pol yners, polynmers of the aIkerne

oxi de typesaaﬁhderhyatbwasbbheuabflchﬁebudEag akiynbdee 1anrdeagdhyer s
prepared by polynerising an al kyl ene oxide in the 10 presence of water or
®an al cohol , éblsedempiredefhpin abadhprpducts, and synthetic oils, for
example alkylene polymers, polymers of the alkylene oxide
type and derivatives thereof, including alkylene oxide
polymers prepared by polymerising an alkylene oxide in the
10 presence of water or an alcochol, for example ethyl alcohol,
esters of dicarboxylic acids, liquid esters of phosphorus
ac1ds, alkylbenzenes and dialkylbenzenes, polyphenyls.
‘alkylbiphenyl ethers. and silicon polymers.
Other additives can also be present in'the
15 1ubrica£ing ©0ils in addition to the novel additive of the
invenﬁion. 'Examples of additives which may be mentioned
are antioxidants, anﬁicorrosion agents, and ashless |
dispersants. |
The examples which follow are given by way of
20 illustration. . |

Exam ples l to 9

a) Pregaratlon of a magges1um alkxlbenzenesulphonate
of TBN 3

An approximately 70% solution of sulphonic acid
25 of approximate molecular weight 470 (weight of the sodium

' salt) in the diluent oil 100 Neutral oil, and 100 Neutral



of di carboxylic acids, liquid esters of phosphorus acids,’
zenes and di al kyl benzenes, pol yphenyl s, . al kyl bi phenyl ethers
.Isi/licon polyners. Qther additives can also be present in the 15
“lubXi¢ating oils in addition to the novel additive of the invention.
Exanpl es of additives which may be nentioned are anti oxidants,
anticorrospdl ageniatreddcedhlinte di Spdisxzet £1aske eThepl es which foIIow
are given by way of 20 iIIustraklon Exanples 1 to 9 * A) ~7
Pr epar at i ofilakaisaheatedntal BY Beandnmogneisdia €x3AeIBN 3 An apprOX|nathy
70% sol ution of sul phonic acid 25 of approxi mate _nol ecul ar wei
470( wei ght "MaglhtesbBI'unteoapiyei A @ﬁsnﬁﬁﬂﬁghPlBWﬁbﬁﬂ§QQ9§H¥Hh$§qte and 100
Neut r al oil areintroduced into a 3_litre flask. The. f ask is heated to

~ 80C and nebA¥sREnRoTRNeCL fRGItt é , DECALCI UG Bl riden Sohhion

al kyl benzenesul phona avin N_of about e | uti on,
5 and t ﬁenaﬁahfr?‘@ﬁe &;ﬁ)’gﬁpea é‘yﬁ‘?&r GEFc TR #"}?&%8‘3} él‘!:eriq OP'! Q:Fxlvsge n‘%sf'f])ut es.
The react.ign_m xture is h ted t .1 er r

m nutes an f’ﬁeﬂupﬁg\?&:uo f%cr‘f’il#nt gg'%q’%;es %Isgq%ﬁo%efc# %‘?ff“ﬁ% v%{‘&ér
reaction. atmospheric pressure for 30 minutes and then in vacuo for
30 minutes so as to distil off the water of reaction.

A sample is taken to measure the amount of

10 sediment.

B) Preparation of the sulphurised calcium alkyl-
phenate- | |
Sulphurised dodecylphenol (DDP) containihg about
11% by we;ght of sulphur, slaked llme and ethylene glycol
:15 are added, at llO °c in the course of five mlnutes, to the
- product prepared above. The mixture is heated at 120 C for
2 hours (1 hour 30 minutes under atmospheric pressure and 30

minutes under a vacuum of 120x 102

Pa), and the vacuum is
then broken.
20 ©) Carbonation
_.A magnesia "milk" is prepared in a beaker by
mixing activated magneslqm oxide, ethylene glycol and an
amine, with stirring. This milk is divided into three
approximately equal fractions.
25 ' The first fraction of the milk is introduced into
" the flask, followed by CO, at 110°C, the second fraction

of.the milk and Co, are introduced 2 hours thereafter, and

the third fraction of the milk and water are introduced 2



A sanpl e is taken to nmeasure the ampunt of 10 sedi ment. B)
Preparation of the sul phurised cal cium al kyl - phenate Sul phuri sed
dodecyl phenol (DDP) contai ning about .11% by wei ght.. of sul phur, slaked |ine
"and ethylene glycol .15 are added; at 110 C in the course of five m nutes,
to the product prepared above. The mixture is heated at 120 C for 2 hours
(1 hour 30 m nutes under atnospheric pregsure and 30 2 minutes under a
acuum of 120x 10 Pa), and the vacuumis then broken. 20 C
Caronati on Aomgaestter Nth&" ihérodepeiod 6F BhoeskedndyfruEtdgnact rHat ed
magnesi um oxi de, ethylene glycol and an amne, with stirring. This mlk is
di vi ded i nto ¢careenapponxopet 2t jorqial caratédoast £6r 2 hours. The first
fraction of the mlk is introduced into the flask, followed by [err] at 110
C, the secon®P¥raction Rémonal ndfkthedglyrale i ntroduced 2 hours
thereafter, and 2 the third fraction of the mlk and water are introduced 2
.-8- hours after the int¥eemcthencarbenatierohasfisterred, the flask is

2

5 put progressi&ely under a vacuum (40x 10°Pa), and is then
@ heated at 200°C for 2 hours.

E) Filtration

, Properties of the product

Measurement of the amount of sediment

10 _ The 3 of sediment is measured in accordance
with the standard ASTMD 2273-67, but with the following
modifications: speed of rotation of the céntrifuge: 6,000
revolutions per minute; ;elétive centrifugal force: |
10,000; the broduét.to Ee énél&sed is diluted to

15 quarter-strength in spirit E (25:cc of) the produét to be

'analysed + 75 c¢c of spirti E); duration of
centrifugation, 10 minutes. Spirit E is a special
petroleum spirit containing less than 5-10% of aromatic
components. Its volatility according to ASTM standard

20 D1078 is initial point 104°C; 5% point 110°C; 50% point
119°¢; 958 point 135°c;'§55 point 139°C.  Its density is
0.734 g/ml at 15°C and its aniline point according to

s ASTM standard D611 is 55°cC.

Compatibility tests

2 5 “ No - 1
This test is carried out by addinQ-lO% by

weightfof the product to be tested to a SAE 30 mineral



' carbonati on operation is carried out for 2 hours. D) "Renoval of the

gl ycag Wen t he carbonati on has stopped,

10

10, 000; the psdUycétdéping ﬁﬁe|s&Bdtt&ndbbuhedeHOai52QBGFEGE $t meAghh in

acuum (40x [err]Pa), and is then heated at 200 C for 2 hours.

E)

the flask is 5 put progressively

on Properties of the product Measurenment of the anmpbunt of sedinent

The % of sedinment is nmeasured in accordance wth the standard
- ASTMD 2273-67, but with the foll ow ng aogifications: speed of rotation of
‘the centrifuge: 6,000 revolutions per mnute; relative centrifugal force:,

spirit E (25 cc of) the product to be analysed + 75 cc of spirit E);
duration of candrstudpingnthéOappeatraace 8fi the BEolatdomspeciThk petrol eum

spirit containing | ess than 5-10% of aromati c conponents.
according to ﬂamlmu;agdaauiggsDagesgngennut|m

0C, 50% point [err]; 959680|nt [err]; end point 139 C. _Its density is

0.734 g/m at 150C and it
I?atlblhty te

[err].
addi ng 109

t
by vei ght of 21 FeF pRolSEY ebi8bel¥se1auiy BEeABEEs i noral

10

3 for a cldudy product.

No. 2

The finished product is added to SAE 50 oil of

a paraffinic nature so as to give a solution containing
125 millimols of calcium + magnesium. The solution is
kept for 24 hours and is then centrifuged under the

following conditions: speed of rotation, 6,000

- revolutlons per minute- relatlve centrlfugal force,

15

10 000 duratlon of centrlfugatlon, 1 hour.' The amount
of sediment is then measured and given as a pércentage;

The quantities of ﬁhe reactants used in the
diferent stages are shown in Tables I and II; The
results obtained are given in Table II.

Example 8 is a comparison. Example.

V"

Its volatility
point [err] C 5% point 110

oanalcheapoﬁn@ heddrdpng PEOASTHIst andard D611 is
est .is carried out by



-9- 0 oil, storing the solution obtained at 20 C for 1 nonth and studyi
t he appearance~of the solution. The following ratings are given: 1 for
clear and brilliant product; 5 2 for a very slightly cloudy
product; 3 for a cloudy product. No. 2 The finished product is added to SAE
50 oil of a paraffinic nature so as to give a sol'ution containing 10 125
mllinmols of calcium+ magnesium The solution is kept for 24 hours and is
then. centrifuged under the. follow ng conditions: speed of rotation, 6,000
revyl utions per minute; relative centrifeuagdl0 force, 10,000; duration of
centrifugation, 1 hour. The anmbunt 15 of sedinent is then neasured and
given as a percentage. The quantities of the reactants used in the diferent

stages are shpwn §n Tables | and Il. The results obtdined are given in
- [ f o O -&0-
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Y ] [err] -12- Exanple 10 The operations described.in Exanple 1 are
rgE ated, replacing the 16.5 g of ethylene diam ne by 8g of o

Q{. (-3-oxa- 6-am no- hexyl )am ne, called "TOA". The 5 results are identica
“to fhose from Exanple 1. Exanple 11 The operations described in Exanple 1
repeated, the start of the carbonation stage being carried out at 130 C
Instead of at [err]. The results are identical 10 to those from Exanple 1.

"Exanple 12 A) . “Preparation of 5§gnesiun1alkylbenzenesulphonate of -z ,f
TBN. 18 500 g of an approximately 70%s0l ution of al kyl- 15 N
benzenesul phoni ¢ acid of nol ecul ar weight 470 in 100 Neutral oil, 615 g of
100 Neutral oil, 25 g of activated magnesi umoxide and 7 g of an
appr oxi mat el y=5@9tby—wergtt—agueous—SorutT oM of_cal ci um chl or jde are
i ntroduced i*to _ L m :
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a3 litre flrask. The flask is heated to 110 C and 112 g 20 of ethylene [ )X
glycol are added in the course’of 1 hour. O Heating is-continued up to {6Q
C. B * Preparation of the sul phurised cal cium al kyl - phenate 411 g of
sulphuri sed dodecyl phenol ‘contai ning 25 about 10% of sul phur, 100 g of lime
and 45 g of sul phur are added. The reactor is put under vacuum 100 g of
- 13 - glycol are introduced in the course of 1 hour, heating being
continued. The mixture is kept at 165 CTunk®r=345x [err] Pa for 1 hour. O
recarbonatiqn 5 The vacuumis broken, heating is discontinued
and~tar bonat iERBRE&EQ i ed out for 1 hour at a rate of 0.5 g/minute. D)

2 beaker and 6. I ntr od iR TRGHET SRR et e BREEe of S8inutes. |
o o e UL AL OBIS e IR I SRR a0, 0
hours, and CyM Ofldsbaléldn G NS PPmIRE, called "TOA". The
5 results are identical to those from Example 1.
Example 11 |
The operations described in Example 1 are
repeated, the start of the carbonation stage being carried
out at 13ofc instead of at 110°C. The results are identical
10 to those from Example 1. |
- Example 12

A) - Preparation of magnesium alkylbenzenesulphonate

of TBN 18. B - e
500 .¢g of an aﬁp&oximaﬁely 70% solutién of alkyl-
15 benzenesulphonic acid of molecular weight 470 in 100 Neutral
oil, 615 g of 100 Neutral oil, 25 g of activated | ‘
magnesium oxide and 7 g of an approximaiely 50% by weight
agqueous solution of calcium chloride are introduced into
a 3 litre flask. The flask is heated to 110 C and 112 g
20 of ethylene glycol are added in the course of 1 hour.

Heating is continued up to 160°C,

B) Preparation of the sulphurised calcium alkyl-
phenate '

411 g of sulphurised dodecylphenol containing
25 about 10% of sulphur, 100 g of lime and 45 g of sulphur

are ad&ed.: The reactor is put under vacuum. 100 g of



her 2 hours. During the 6 hours of carbonation, the rate of

. of CO2 is controlled such as to naintain a slight excess of [err]
e anount absorbed. E) Distjllation The mxture is di'stilled
C under 40 x [err] Pa 20 for 2 hours: 2.3% of crude sedi nent

2 . B Filtrati-on Anal ysis of the product obtained % Ca

3 %M 4.4 25 - 13 % sedi nent 0. 06
viscosity at ‘100 C 350 cst TBN 266 - 14 -

conpati bi | ity ledhl are introduced in the%furse of 1 hour, hea?fhé”gﬁOf‘f“/
sedi nent afteéer “centrifugation. 5 Exanple 12a) (Conparison Exanple)” The

operati ons dgeinighbnitineedIP! GhE? nhe&uraP el adpt) dthaedenanidy

et hyl enediam ne. = The results obtained are as follows: 6.5% of crude

sedi nent rengiyss M@zpa for 1 HéUzE 2.9
c) Precarbonation .
5 The vacuum is broken, heating is discontinued '
and carbonation is carried out for 1 hour at a rate of "

0.5 ¢g/minute.
D) Carbonation _
A mixture of 129 g of MgO and 349 g of glycol

10 is prepared in a beaker and is introduced into the reactor

in the course of 5 minutes. Carbon dioxide is introduced

into the mixture. Two hours thefeafter, 16.5 g of

ethylenediamine are added, followed by 85. g of water éftgr_

another two hours; and éafbéhation isnfhén'carried.out for
15 a further 2‘hours. During the 6 hours of carbonation, the

rate of addition of CO, is controlled such as to maintain

a slight excess of CO, over the amount absorbed.

E) Distillation

2Pa3

The mixture is distilled at 200 C under 40 x 10
20 for 2 hours. 2.3% of crude_sediment_reméins.

F) Filtration

[\]

Analysis . of .the product obtained

«

% Ca 3
.. % Mg | L. 4
25 . % sediment ~ 0.06
viscosity at 100°C - 350 cst:

TEN | 266



% My ' ' . 3.2 0.1% of sedinent after filtration -viscosity
320 ¢st TBN, . 210 15 ~ conpatibility Test 1 7
2 Test 2 1.5% of sedinment after centrifugation, -15- 1

"Process for the preparation of ‘an additive for lubricating oils which ha

TBN of at |east 225 and contains nore than 3.8% by wei ght of nagnesium

whi ch conpri ses: a) carbonating 5 a mxture of a nmagnesium

‘al kyl'benzenesul phonate having a TBN ef, Less than or equal to 20, a
sﬁLnQurised cal cium al kyl phenate having a TEN of up to 200 and a dil uent

oil, in the presence egmﬁaqgggggk? "ml k" containing an activated magnesi um
oxi de, a glycol and an amne; b) fenoving the 10 water and the glycol: and
c) renoving the sedi npagt 2. Process-according to claim1, in which the

sul phuri sed cal ci um al kyl phenate has a nolar ratio of |ine/alkyl phenol of
fromO0.2:1 to 2.5:1 awdse @ol ar ratio of sul photsaldsy dedamentofadeyn 1. 1:1

{o 2.2:1. 15 3. Process according to claim2, in which the
_ ' centrifugation.
5 Example l2a) (Comparison Example)

The operations described in Example 12 are
repeated in the absence of ethylenediamine. The results
obtained are as follows:

| 6.5% of crude sediment remains
10 % Ca L 2.9
% Mg 3.2

0.1% of sediment after filtration

' '“Gi3¢osity_ o ‘320 cst -
TBN o %lO |
15 - compatibility
Test 1 _ 2
Test 2 - 1.5% of sediment after

centrifugation



Red cal ci um al kyl phenate has a nolar ratio of |inelalkylphenol of
1to 2:1 and a nolar ratio of sul phur/alkyl phenol of .from1.3:1 to
1. 8 Process according to any one of the preceding 20 clainms, in which
"the amine used is a polyethyleneam ne. 5.. Process according to any one of
claims 1 to 3 in which the amineggis ethylenediamne. 6. Process according
.to any one of clains 1 to 3 in ich the amne is an ether-am ne. - 16-

7. Process according to cl ahn3 65 i ich the ether-amne is .
tris-(3-oxa-6-anino-hexyl)2%?%@%‘%2ﬂggocess according to any one of the QJN—J
preceding clains, in which the amounts of reactants used are such 5 that

the ratio of the anobunt of nmagnesi um al kyl benzene- sul phonate, expressed in
mol s of al kyl benzenegyl phestesacEdr thet peepapantionf ofubphaddid¢d veal ci um

al kyl phenate, expressed in nols of alkylphenol, is fromabout 0.15:1 to

5.5:1; thefgaolibriéatihgveitd WhfchohasspolBd b at'Beestrati o of 10 from

5:1 to 14:1; the anount of glycol corresponds to a nolar.ratio of

MyQ gl ycol 225 &ndncéntainsomore: thanng .B¥ebynwedghéf oiniaegne&i®sponds to a

ratio of nols of am ne/nols of basic nagnesiumof fromO0.01:1 to 0.4:1. 9.

Process acebidhngompribesm 8, iA)whFarbppating

5 a mixture of a magnesium alkylbenzenesulphonate having a

TBN of less than or eqﬁal to 20, a sulphurised calcium

alkylphenate having a TBN of up to 200 and a diluent oil,

in the presence of a magnesia "milk" containing an activated

magnesium oxide, a glycol and an amine; b) remo#ing the

10 water and the glycol; and c) removing the sediment.

| ‘2. Process according to claim 1, in which the
éﬁiphufised'calcium alkylpheﬁate”has‘a mblaf ratié of
lime/alkylphenol of from 0.2:1 to 2.5:1 and a moiar ratio
of sulphur/alkylphenol of from 1.1:1 to 2.2:1.

15 3. Process according to claim 2, in which the
sulphufised calcium alkylphenate has a molar ratio of
lime/alkylphenol of from 0.4:1 to 2:1 and a molar ratio
of sulphur/alkylphenol of from 1.3:1 to 1.8:l. .

4, Process according to any one of the preceding.

20 claims, in which the aminé used is a polyethyleneamine.

5. Process according to any one of claims 1 to 3
in which the amine is ethylenediamine. |

6. Process according to any one of claims 1 to 3

in which ‘the amine is an ether-amine.

T



15 amounts of reactants are such that the ratio of the anobunt of magnes
al kyl-benzenesul phonate, expresséed i,n nols of al kyl benzenesul phoni c aci d\“t
t he ‘amount ‘of sul phurised cal.ci um al kyl phenate, expressed in nols of

“al kyl phenol, is from0.25:1 to 2:1; the anount of activated MyO corresponds
20 to a "base ratio" of from7:1 to 11:1; the anmount of glycol corresponds
to a nolar ratio of MgyO'glycol of fromO0.3:1 to 0.65:1; and the anount of
‘anming corresponds to a ratio of nols of amine/nols:of basic magnesi um of
ﬂquLp 04:1 to 0.25 1. -17- 10. Process accordlng to any of the
prec&ding clains, in which the catBomation is carried out at a tenperature
of from90 to 140 C |n one or nore stages, by_introducing_the nagnesia
"mlk" into a mxture’s BBﬁFSFﬁ|ﬁSCPﬁélﬁEgﬁesF&R#@l@ylB@nﬁ@ﬁ@@uﬁbﬁbnate

t he sul phurised cal ci um al ate and the djluent oill, in one or nore
stages, eachorTtTIULREi bf §¥1Bﬁ§ rBgfeSramiRerive &bﬁ@lﬁﬁ *l owed by a

' b 11. P di of th 10
Whi ch the ami ne i s adqedPEotRE AAGRESLRS: R RaY.PRB, % HhA PEPCSsHr | ng.
the car bonai ffing 124n PLASERSLACCRALATS! Br204aBkablS BBEPUL0 UM ™ 11

mhlch an anoun of wat er - correspon
5 that the ratio of the amount of magnesium alkylbenzene-

sulphonate, expressed in mols of alkylbenzenesulphonic acid,
to the amount of sulphurised calcium alkylphenate, expressed
in mols of alkylphenol, is from about 0.15:1 to 5.5:1; the
amount-of activated MgO corresponds to a "base ratio" of

10 from 5:1 to 14:1; the amount of glycol corresponds to a
molar'ratio of Mgo/glycol bf from 0.1:1 to 0.7:1; and the
amount of amine corresponds to a ratlo of mols of amlne/mols .
of basic magne51um of from 0.01:1 to O.4:1. |

9. Process according to claim 8, in which the

15 amounts of reactants are such that the ratio of the amount
of magnesium alkylbenzenesulphonate, expressed in mols of
alkyibenzenésulphonic acid, to the amount of sulphurised
calcium alkylphena£e, expressed in mols of alkylphenol, is
from 0.25:1 to 2:1; the amount of activated MgoO corresponds

20 to a "bése ratio" of from 7:i'to 11:1; the amount of glycol

[

corresponds to a molar ratio of MgO/glycol of from 0.3:1 to

(9}

0.65:1; and the amount of amine cofrésponds to a ratio of
mols of amine/mols of basic magnesium of from 0.04:1 to

0.25:1."

* [+ L M H *



wei ratio of [err]/MgjO of fromO0.1:1 to 0.9:1 is 15 introduced towards
t he of the carbonation. 13. Process according to any of the preceding
claPwg/ in which a m xture containing the magnesi um al kyl benzenesul phonat e,

thewsyl phurised cal ci um al kyl phenate and the diluent oil is precarbonated

e presence of 20 glycol and, optionally, sulphur, before the
carbopatlon in the presence of the magresia mlk. 14. Process according to
claim 13, in which the precarbonation’is carried out at a tenperature of

from 150 to 180 C. 188 $PocBLacapEoRagagitalahy ekail 3:keking whig/=/

the precarbonation is carried out in the presenc unt OP gl yco

correspondi ng1L&9ma, "Rhawhidhi €hef cagbehbEishy§al cakricambtlatlato 0. 77:1;
an armount of 5 sulphur corresponding to a nolar ratio of sul phur/calcium of

from0:1 to gedpératadeasfafivont 90f tealhonci axi daecorr popenditagesy a nol ar
ratio of [err]/calciumof from0.2:1 to 0.8:1. 16. Process according to
cl aim 15, |nbyhlnbrodeciﬁgptheamhgnesman“mslkarined aumiktutree presence of ¢
an anount of glycol corresponding to a nolar ratio of calciunglycol of }
from 0. 2: 15 t ecnt@iningnthapuagnesivn phkylbenzenesulphonate, the

sulphurised calcium alkylphenate and the diluent oil,

in one or more stagés, eaqh_introduction of the magnesia

"milk" being followed by a carbonation.

| ll. Process according to any of the preceding
10 claims, in which the amine is added to the magnesia "milk"

at the start of, or during, the carbonation.

lé. Process according to any of the preceding

',_'clalms, 1n whlch an amount of water correspaudlng to a
weight ratlo of HZO/MgO of from 0.1:1 to 0.9:1 is
1§ introduced towards the end of the carbonation.

13. Process. according to any of the preceding
claims, in which a mixture containing the magnesium
alkylbenzenesulphonate, the sulphurisea.calcium alkylphenate
and the diluent oil is preéarbonated'in the presence of

20 glycol and, optionally, sulphur, before the carbonation
in the presence of the magnesia hilk-

14. Process ‘according to claim 13, in which the

pPrecarbonation is carried out at a temperature of from 150

to 180°cC.

_—
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corresponding to a nmolar ratio of sul phur/calciumof fromO:1 to 1:1; and
an anmount of carbon di oxi de corresponding 15 to a nolar ratio of
02/ cal ci um of ‘between 0.4:1 and 0.65:1. 17. Process according to claim1
supstantially as described in any: one of Exanples 1 to 7,and 9 to 12. 18.
An-.addi tive useful for addition to lubricating oils. when prepared by the
process claimed in 20 any of clains to 17. 19. A lubricating oi
conpr|5|ng an additive produced by the process of any of clains 1 to 17,

\_as) 15. Process according to claim 13 or 14, 1n
which the precarbonation is carried out in the presence
of an amount of glycol correspanding to a molar ratio of
calcium/glycol of from 0.15:1 to 0.77:1; an amount of
5 sulphur corresponding to a molar ratio of sulphur/calcium
of from 0:1 to 1.5:1; and an amount of carbon dioxide
corresponding to a molar ratio of Coz/calcium of from
0.2:1 to 0.8:1.
16. Process according to claim 15, in which the
10 precarbonation.is carried out in the'presence of an
amount of glycol corresponding to a molar ratio of
calcium/glycol of from 0.2:1 to 0.6:1; an amount of sulphur
'_‘correspondlng to a molar ratlo of sulphur/calc;um of from
0:1 to l:1; and an amount of carbon d10x1de correspondlng'
15 to a molar ratio of coz/calcium of between 0.4:1 and 0.65:1.
17. Process according to claim 1 substantially as
described in any one of Examples 1 to 7,and 9 to 12. .
18. An additive useful for addition to
lubricating oils when prepared by the process claimed in
20 any of claims 1 to'17.
15. A lubricating oil'éoﬁprising an additive

-produced by the process oflany of claims 1 to 17.
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