" PROCE él OR PREPARI NG A DETERGENT- DI SPERSANT ADDI TI VE FOR LUBRICAT!N@w'
aLs € present invention relates to the preparation of addlthﬂﬁ'_ €h
i nprove the detergency and di spersion properties of. | ubricati ] fi
According to the present invention, a detergent- 5 dispersant ) or

| ubricating oils, having a TBN (i.e. 2 qgtal basic nunber detern1ned I n
accordance with ASTM St andard D2896) of at | east 225, and containing nore
than 3.8% by W!PBOCESS WO PREPARING A)DETEHARNT-UISEHRONE AR IRve 3% IYA
wei ght of cal cium_and whi ch FOROUUBRICATING Ggxdit i on to detergency and o
di spersion characteristics, good. anti-wear propertres, Is prepared py a
process whi ch conpri ses: a) carbonating (in a first carbonation) a mxture
of : a magnesi um al kyl benzenesul phonate with a TBN which is 15 | ess than or
equal to 20, a sul phuri s8@eapkglsehéndnventdidnualatids tancire mgsststion
"m | k" conprising active magnesi um oxi de, a egcoI and an amne, until the
anount of sedlﬁﬁnﬁdﬁétﬂy§§ wharh1 1Bmrey endhghidetsingency tand i spsagiorof

the m xture, eutraI|S|ng and superal kalising with |ine the
sulphurlsed aIR§P$ﬁ§ﬁéﬁspP§séHPrFﬁ atABg HiHdhat ed m xt ure obt ai ned, -2

According to the present 1nvent10n, a detergent-

5 dispersant additive for lubricatjing oils, having a TBN
(i.e. total basic number determined in accordance with
ASTM Standard D2896) of at least 225, and containing moré
than 3.8% by weighf of magnegium and, generally, of the
order of 2 to 3% by weight of calcium, and which provides,

10 in addition to detergency and dispersion characteristics, .
goqa_aﬁti4wear properties, islprgpargd by a process which.
comprises; |

a) carbonating (in a first carbonation) a mixture
of: a magnesium alkylbenzenesulphdnate with a TBN which is

15 less than or equal to 20, a sulphurised alkylphenol a

| diluent 011 and a magnesia "mllk“ comprising active
magnesium oxide, a glycol and an amine, until the amount of
sediment is less than 1.5% by weight relative fo the weight
of the mixture,

J20 b) neutralising and.superalkalising with lime the
sulphurised alkylphenol present iﬁ the carbonated mixture

obtained}

¢ s we W



c) =optional ly carbonating (in a second carbonation) the m xture obtained (i:;}
after renoval of the water, d) distilling off the glycol, and e) renoving
the sedinent. 5. ‘ - The magnesi um al kyl benzenesul phonate used is a
sol ution containing preferably from25 to 80% by wei ght, nore preferably
from30 to 70% by wei ght, of a nagnesi um al kyf benzenesul phonate in a
diluent oil which may or nmay rot be the sane as that used to prepare the
new-addi tive. Suitable magnesi um al kyl benzene- 10 sul phonates are the
magnesium sal ts of sul phonic aci ds obtained by sul phonating al kyl benzenes
deri cfrom[err] olefins or polyners phereof. The diluent oil used is
preferably a paraffin oil such as 100 Neutral oil. Naphthenic or m xed
oils are also 15 suit a) eptibeaddgucarbbnatingifin G |saddingh cazgbohatiisel i s
such that the anmpbunt of oil contained in the final product (including that
ori gi nati ng themixtudeachtainedgadteunreantyab ol diws Wakiegnat e) represents
from20 to 60% by wei ght of the said _product, preferably from25 to 55% and
especi al |y 20 from 30 %) Hsidtingi gh the gly<ol 4 3%bduct. The sul phuri sed

al kyl phenol is generally _a m xture, obtained by sul phurising an al kyl phenol
wi t h sul phur or sulphdﬁyéﬁ*ﬁ??ﬁg,%Pﬁesﬁék?fﬁ * consi sting mainly of non-

sul phuri segl al kyl phengh oailafifs Sl fg&iﬁ&e@i@d@ﬁeﬂa&%@é@ig%%muﬁm

represented by the follow ng formu
containing preferably from 25 to 80% by weight, more preferably from

30 to 70% by weight, of a magnesidm alkylbenzenesulphonate in
a diluent o©0il which may or may mot be.the same as that ﬁsed
to prepare the new additive. Suitable magnesium alkylbenzene-
10 sulphonates are the magnesium salts of sulphonic acids
obtained by éulphonating alkylbenzenes aerived_from C15C3p
olefins or pqumé:s.thereof.;_;. . .'
fhe diluent oil used is §referably a paraffin oil
such as 100 Neutral oil. .Naphthenic or mixed oils are also
15 suitable. The amount of diluent oil which can be used is
such that the amount of oil contained in the final product
(inéluding that originating from the initial magnesium
alkylbenzeneﬁulphonate) represents from.zo to 60% by weight
of the said pfoduct, preferably from 25 to 55%.and especially
20 from‘30 to 45% by weight of ﬁhe said product. ._

M o The sulphurised alkylphenol is generally a mixture
obtainéd by sulphurising an.alkylphenol with sulphur or
sﬁlphui-chlofide, the mixture consisting mainly of non-
sulphurised alkylphenol and of sulphurised alkylphenol |

25 which can be represented by the .following formula:



- 3- OH OH OH Rin which Rrepresents a C -C30,
preferably [err]) alkyl radical, x varies from1l to 3 and y varies' fromO
0 6. Asinplified representation of this formula is OH- - OH[err] in
Mich x' is from1l to 3 and generally has an aver age val ue fron11 4 to 2.5.
By "active" magnesium oxide is neant nagnesi um oxide (MO with a specific
surface area which is greater 10 than or equal to 80 [err]/g, for exanple
bet ween 100 and 170 [err]/g. Exanpl es=wBieh may be nentioned are "Nhglite
DF" 2 with a specific surface area of the order of 140 m/g, narketed
Merck, and "Ferumag" wth a specific surface 2 area of the order of 160
[err]/g mar ket ed by Rhone- Poul enc. 15 The glycol is preferably
et hyl enegl ycol . Suitabl e @Hi nes["whi ctEca be useggar e pon al kyl eneam nes
such as pol yet hyl eneam neg and et her-am nes
and especially tris- The am ne used
can be present

‘in which R represents a Cy—C;o (preferably C9-C,,) alkyl
radical, x varies from 1 to 3 and y varies from O to 6. A

simplified representation of this formula is

OH _ OH

R
in which x' is from 1 to 3 and generally has an average
value from 1.4 to 2.5. | |
By "active" magnesium oxide is meant magnesiﬁm

oxide (MgO) with a specific surface area which ia greater
10 than or equal to 80 m /g, for example between 100 and 170

m /g. Examples which may be mentloned are "Magllte DF"

with a specific surface area of the order of- lhO m /g,_

marketed by Merck, and “Ferumag" with a specific surface -

area of the oxrder of 160 m /g, marketed by Rhone-Poulenc.
15 ‘ The glycol is preferably ethyleneglycol

_ - Suitable amines which can be used are poly-.
alkyleneamines such as polyethyleneaminee and especially.

ethylenediamine; and ether-amines and especially tris-



in the nmagnesia "m k" fromthe start of the first carbonation or it can be(j}é
added to-the mi xture during the carbonation. The process for preparing the

new additive can'be 5 carried out with good results by using anounts of
reactants such thats the ratio of the anount of magnesi um al kyl benzene-
sul'phonat e, expressed in nols of al kyl benzenesul phoni ¢ acid, to the anount

of sul phurised al kyl phenol, expressed IE nol s 10 of alkylphepol, Is from
0.15710 5.5 and preferably fron10 25 To'2; the anount of active MO

f | f b
e ot Ao Mderyt LIBIAS, | TrR@Yenind, 481 Fg%fﬁﬁﬁx%aﬁpﬁs'ﬁé
e anly 1B ik Wﬁﬁ%ﬁ%ﬁ%ﬁ?%%l%% 5 8 Firke RrpORarion
of MyQ gl ydolewfif 'R bd sl ednch o RILE O%qulﬁé%ﬁg éax;ﬂoﬁq @E n20

t he -anount of am ne corresponds to a ratio f am ne basi c

magnesi um (i.e. unneut rﬁié%%dm%# apépslﬁn feihd oRg- Q%?iflé’e céﬁdbe

preferably fron10 04 to O and the ratio of he anount
expressed ish quiriéth mit lwith dabd hesuDEdtbpusihg et eees abkytekepghts

expressed in mols of al kylphenol, is from0.2 to 2.5 and preferably from
0°4 to 2 such that: _
the ratio of the amount of magnesium alkylbenzene-
sulphonate, expressed in mols of alkylbenzenesulphonic acid,
to the amount 9f sulphurised alkylphenol, expressed in mols
10 of alkylphenol, is from 0.15 to 5.5 and preferably from 0.25
- to 23 | .
the amount of active ﬂgo corresponds to a "base
ratio", that is-tg say to a ratio of mols of baeic-maénesium
_nef fixed to the alkylbenzenesulphonie acid/mols of non-basic
15 mmgnesium fixed to the alkylbenzenesulphonic acid, of from 5
to 14 and preferably:from 7 to 11;
the amount of glycoi corresponds to a molar ratio
of MgO/glycol of from 0.1 to 0.7 and preferably of from 0.3
%o 0.65; '
20 e :the~amount-of amine correéponds-to a ratio of mols
o of ‘amine/mols of basic magnesium (i.e. unneutralized magnesium
oxi&e) of from 0.0l to 0.4 and preferably from 0.04 to 0.25:
and | |
* the ratio of the amount of lime, expressed in mols
-25.of lime, to the aﬁount.of-sulphurised alkyiphenol, expressed
in mols of alkylphenol, is from 0.2 to 2.5 and preferably from
0.4 to 2. |



5 e first carbonation is advantageously carried out at a tenperature from
(go o [err] and preferably from 110 to [err], in one or nore stages, with

| p{roduction of the magnesia "m k" into the medi um containing the
magnesi um 5 al kyl benzenesul phonate, the sul phurised al kyl phenol and the
“dilution oil in one or nore stages, each introduction of the magnesia

"ml k" being followed by a carbonation. It has been found that it is
advant ageous to carry out the first=carbon- ation in two stages, the first

stage in the presence of, about 10 2/3 of the total ampunt of the magnesi
mlk and then a seéﬁﬁﬂ é%%@% FRTLRRA HEPR nbS r ad¥antageanslyit carried nagﬁgg}a

11k, It h I b f d ddj t | f : f
Cor r espof gt & RBGHTETSR | L0 F00FIO1C 1 Fath BraLosably, £F oo ds the
d of t ISt ' | 15 . {isfactorily.
The oper At GriaETTT o (s o B3ed PlAFRRL VERR S eretadhiok P

al kyl phe | | Ss Ay I Il ed. . : of 110
to [err] qg{r?d%érdg}éeérﬁl ynﬁégmail}&%&t 0 | e‘?{?fﬁéo‘?gneginﬂ?ﬁ%ﬁ%p? %ﬁ%#igxgcond ¢
car bona iy b HMAHE AR Y £ATERE dsPLbhidE 1 Sed €, fah§OPRd20 tO
170 C and pngerany from130 to 150 E?H%siﬁb aslig ?ﬁgégggséo? F%%r]. The
new addi tdiettifor 6l ris eftie i Sl ABFONstiges NCeaely Ak 8E6a0ELDEA NIE PEREECE | Y
conpatible with viscous oils, of 25 containing a small proportion of
sedi nent snagmbgifa MMAIKS deéinvg Vicowéd . by'®ncatiseniat Doh Ubr T€aha80bakAS,
t he new additive :

found that it is advantageous to carry out the first carbon-

 J

atién in two stages, the first stage in the presence of about
10 2/3 of the total amount of the magnesia milk and then a
second stage by adding the remaining amount of the magnesia
milk. It has also been found that the addition of an amount
of water-correspondingito g:weight'fatiosof HZQ/Mgo of from -
0.1 to 0.9, toQards the end of the firét carbonation; helps
15 the process to run s&tisfactorily.
The operation of neutralisation-superalkalisation
of the sulphurised alkylphenol with lime is advantageously
carried out at a temperature of 110 to 145°c and preferably
from 120 to 140°c. " |
20 | " The optional second carbonation-is advantagebusly
carried out at a temperature of from 120 to'170°C”and- ' -
preferably from 130 to l50°C, uéing a'slight éxceSS'of'cozo
The new additive of the present invention has the
advantage of being perfectly compatible with viscoﬁs oils, of
25 containing a small proportion of sediments and of having a low
viscosity. When added to lubricatiné oils, the new additive.

improves their detergent, dispersant and anti-wear properties.



i nproves their detergent, dispersant and anti-wear properties. - 6 - qﬁé;}
anount ,of additive used depends on the intended use of the lubricating

oils. Thus, for. a petrol engine oil, the amount of additive added is
general ly between:1 and 3.5% for a diesel engine oil, it is generally
between 1.8 and 5% 5 and for marine engine oils, it can range up to 25%
The lubricating oils which can be thysstproved can be chosen from anong a
very. wide variety of lubricating oils, such as lubricating oils with a

napQt heni ¢ base, a pagal fdmhinase Mafeileotsdd EephdS  of YHOCHE DM eq
& From coa

| ubr=eants, for 10 exanple lubricating oils derive products, and

synthetic Qides off e @Bt Foting BELPO! VRIS, £OF VATEStadl t &egih& YbEDE
oxi de type.and derivatives thereof, including al kyl ene oxi de pol yners

prepared bycHwlamiritsioR) ddidilvy |eddedxisigenetdblprisstnsen ol awdes. 5%,
al cohol s, for exanple ethyl 15 al cohol, dicarboxylic acid esters, liquid
esters of fexspEphdissakiasyire kylbenkzenes gemexhhlk\bdeweemel,8 and 5%,
wol yphenyl s, al kyl - bi phenyl ethers and silicon polynmers. Additional

addi ti ved @nd fiaw marinesngine ailbs| bl icrn irange |wpiro a?®Hiion to the
new additive, e.g. anti- 20 oxidant additives, anti-corrosion additives,
wmshl ess di spersant . adthe i krigating ¢ile virkeh mamgre sthips cHIPEPYed are

given by way of illustration. . ) 3 ) .
be chosen from among -a very wide variety of lubricating oils,

such_as lubricating oils with a naphthenic base, -a paraffinic
base or a mixed base, other hydrocarbon lubricanﬁs, for
10 example lubricating oils derived from coal prodﬁcts, and
synthetic oils, for example alkylene polymeré. polymers of
the alkylene oxide type and derivatives thereof, including
_ a;kylege oxide polymérs prepargd'by_polymgrisipg the alkylene '
okide-in.the'presence of water or alcbhols, for e#ample ethyi
15 alcohol, dicarbogylic acid esters, liquid esters of phosphorus
acids, alkylbenzenes and dialkylbenzenes, polyphenyls,alkyl-
biphenyl ethers and silicon polymers.
Additional additives can also be present in the
lubricating oils in addition to the new additive, e.g. anti-
20:oxidant_additives,_anti-éorrosion ;dditives, ashless |
dispersant additives and the like. |
The Examples which follow are given by way of

Q. _illustration.



e magnesi um al kyl benzene- sul phonate The following are introduced ihto a

litre round- 5 bottomed flask: an approximately 70% sol'ution, in 100
Newtral oil, of an al kyl benzene sul phonic acid with a nol e¢ul ar, wei ght' of
abolit 470 (melght of the sodiumsalt), 100 Neutral oil, an approximtely 50%
aqueous sol ution of- cal ciumchloride,_ agtive ICnagnesiunloxide, "Maglite
DE", to give a magnesi um al kyl - benzenesulphonate with a TBN of the ordemr

of 8, andpdaes sPdiNreRE U eriB iAo diiedl iyt oo. The r eactidh

mediumis c pressure and

then for 30 mnutesa)n alfilch G5 ttHe Mdqridisi ui Ly etbsbnd- t he
reaction. - B) 1st caré%%%?%%ﬁ-ﬂi??ﬁHTﬂﬁﬁT?gngﬁiﬁﬁﬁﬂTﬁﬁﬁﬁﬂ'TTIlﬁ

cont ai ni ngudlphidinat®o by wei ght of sul phur is then introduced. A nmagnesia

mlk is prepared in a beaker by m xing 20 active magnesi um oxi de, et hyl ene

gl ycol and a pol yaniThe felillowigig @renntamivded nindto is Jddictre ardured+edi um ,
to be carbonated. Carbon dioxide is introduced at |I10-[err] and then, after

3 hour s Sobotidopedhtfilaskst 135 C, water is introduced and the carbonation is

continued for 1 hour 30 m nutes. ¥
an approximately 70% solution, in 100 Neutral oil,

7 - Description of the general nethod of preparation A) Preparation of

of an alkylbenzene sulphonic acid with a molecular weight of

about 470 (weight of the sodium salt),l100 Neutral oil, an

approximately 50% agueous solution of calcium chloride, active
l0magnesium oxide, "Maglite DEf,-to give a magnesium alkyl-

benzenesulphonate with a TBN of the order of 3, and then

ethylene glycol over a period of fiVe-minutes.

. The reactlon medlum is heated for 30 mlnutes at llo C.

under atmospherlc pressure and then for 30 minutes in ggggg

15to distil off the water formed in the reaction. |

B) lst carbonation

The sulphurised dodecylphenol (DDP) containing about
11% by weight of sulphur is then introduced.
A magnesia milk.is.prepared in a beaker'by mixing
20 éctive magnesium oxide, ethylene glycol and alpolyaminé} with
agitation, and the milk is added té-the medium to be'cérbbnated, .
Carbon dioxide is introduced at 110-;20°c'and then, -
after 3 hours of carbonation at 135°c, water is introduced and
the carbonation is continued for 1 hour 30 ﬁinutes.
25 _ A vacuum is applied to the carbonated medium for

30 minutes.



25- . A vacuumis applied to the carbonated nmedi um for 30 m nutes.
- 8 - C) 'Neutralisation-superal kal i sation of the sul phuri sed al kyl phenol

with tine After the vacuum has been broken, slaked linme is introduced at

120 C, a progreSS|ver i ncreasi ng vacuum 5 (120 x 102Pa) is then applied

to the nedium and the nediumis heated to 130 C. The vacuumis then

broken and the mediumis heated to 145 T8 D) Optional 2nd carbonation The

m xt0re obtained is carbonated for 2 hours 10 at [err]. E) The glycol is
dlstvihed off for 2 hours at 190 C under 66.5 x[err] F) The product is

then filtered of f Characgeri d . rement
of the proportion of se ) 2 e L EXaaml °§m%§¥ing to
ASTM St andard 73-6 nDdlflcatlons speed of
rotation of 't J% £ ed ﬁJffJf% ﬂg’centrlfugal force: 10, 000;
the product to be analy , didatGs K98 Bl Brolsh I od1 £kd @51 e of
product to be analysed + 5 rr of petrol E); and the centrlfugatlon tinme

IS 10 minutes.jg introduced at 120 Oc, a progressively increasing vacuum

° 5 (120 x 10 Pa) is then applied to the medium, and the
medium is heated to 130°c. The vacuum is then broken and
the medium is heated to 145°C.

D) Optional 2nd carbonation

The mixture obtained is carbonated for 2 hours

10 at 145°C.

E) The'glycol is distilled off for 2 hours at

2Pa

190 C under 66.5 x 10

"Fy The -product’ is then f11tered off -

Characteristics of the product
15 Measurement of'the,proportion of sediment.
The % of sediment is measured according to ASTM
- Standard D 2273;67, but with the following modifications:
speed of rotation of the centrifuge: 6,000 rpm; relative
‘centrifugal force: 10,000; the product to be analysed is
3 .

20 diluted fourfold in petrol E (25 cm™ of product to be

o analysed + 75 cm3 of petrol E); and the centrifugation

¢ time is 10 minutes.



- Petrol Eis a special aliphatic petroleumspirit containing | ess
5-10% of aromatic conponents. Its volatility measured according to

M Standard D1078 is: initial point, ‘[err]; 5%point, [err]; 50% point
err]; 5 95% point, 135 C, end point, 139 C. [ts density-is 0.734 g/m at
15 C, and its aniline point accordingga ASTM Standard D611 i s'[err].
Conpatibility tests No. 1 10 This test is carried out by adding
10% by wei ght of product to be tested to a SAE 30 mneral oil, storing the
solution obtained for 1 nonth at [err] and studying the appearance of Eﬁ@?
sol uti on afge¥rélha id ne.specidk 4Diplatiy peterekeamespppited: 1 for a~
clear, bright product 2 for a very slightly turbid product 3 for a turbid
product. 5 containing Noes® tiHen {5+l Ghealf paveoiuzti¢ scompenenbsan BA& 50 oil
of paraffinic character, so as to give a solution containing 125 millinols
of cal ci umvoketgiebtymeasured| ac¢ording to ASTM Standard DI078 is:

initial point, 104°C; 5% point, 110°C; 50% point 119°c;

5 95% point, 135°C; end point, 139°C. 1ts density is 0.734
g/ml at 15°C, and its aniline point according to ASTM

Standard D611 is 55°C.

Compatibility tests
io This test is carried out by adding 10% by
weight of product to be tesﬁed to a SAE 30 miner;l 0il,
storiné the soiution obtained for 1 month atszooc_and

'studying the appearance of the solution after that time. -



. L

stored for 24 hours and then centrifuged under the followi ng 10 conditi ons;
speed of- rotation 6,000 rpm relative centrifugal force 10, 000,
centrifugation time 41 hour; and.the proportion of sedinment is neasured and
givem as a percentage. 15 Exahples 1 to 9 The anpunts of reactants used in

the various steps are indicated in Tables | and 11, and the results
obtai ned are shown in Table I1I. Exanpl§ 10 20 The various steps
deserjbed in Exanples 1-9 are carried-guf with the ethyl enedi anine bei ng

|'Rced b i val . Of IS (3- - 6-am noh | )-am ne, 'l ed
o anpres 1) andT8s EESNBHARG HradaR RS apptiedt Y ) TR U8 Chs ¢
operations are carried%ogg 'g EggagbsgggsrgnggﬁE% The % of sedi nent
e

i ,
obt ai ned "bef ore neutralisati on-cannot €s ant5 and 4 respectively,

even after increasing bhgogasbggg&igﬂibhqu tuﬂBTafbﬂbﬁﬂak [err] [err]

[err]
' 3 for a turbid product.

N
5 No. 2
The finished product is added to an SAE 50 oil of
paraffinic character, so.as to give a solution containing
125 millimols of calcium + magnesium. The solution is
stored for 24 hours and then centrifuged under the followiné
10 conditions:
speed .of rotation 6,000 rpm:
relatiVé centrifugal fofcé 10,000
.ceﬁfrifugation tiﬁe 1 hour,

and the proportion of -sediment is measured and given as a percentage.

15 Examples 1 to §
| The amounts of reactants used in the various steps
are indicated in Tables I and II, and the results obtained
are shown ianabie II.

Example 10

20 - The various steps described in Examples 1-9 are.
. carried out with the ethylenediamine being replaced by an
equivalent amount of tris-(3-oxa-6-aminchexyl)-amine,

‘ called "TOA"..

Examples 11 and 12 (comparison Examples)

25 The various operations are carried out in the
absence of amine. The % of sediment obtained before
‘neutralisation cannot be less than 5 and 4 respectively,

even after increasing the carbonation time.
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\r] [err] - 12 - Exanple 13 Preparation of the nmagnesi um e
yl benzenesul phonate with a TBN of the order of 16 The fol l'owing are
iptroduced into a 3 litre round- 5 bottomed flask: 500 g of an

pproxi mately 70% solution, in 100 Neutral oil, of an aIkbeenzene

sul phonic acid with a nDIecuIar wei ght of3#470, 615 g of 100 Neutral oil,
and 10 4 g of an approximately 50% aqueous sol ution of s
Example 13 o - Egef

Preparation of the magnesium alkylbenzenesulphonate
with a TBN of the order of 16

The following are introduced into a 3 litre round-
5 bottomed flask: |
- 500 g of an approximately 70% solution, in 100 ..
Neutral oil, of an alkylbenzene sulphonic acid with a
molecular weight of 470,
615 g of lOOINeutral cil, and
10 4 g of an approximately 50% aqueous solution of
calcium chloride. | .
151.5 g of Maglite DE and 432 g of ethylene glycol
 are'mixed_in a beaker. 87 g of the said mixture are _
introduced into thé round-bottomed flask, whicﬁ is heated.
15 When the temperature reaches 110°c, the maximﬁm vacuum is
applied and the mixture is heated to 130°Cc. At this stage,
the % of sediment is 0.3. |

Carbonation

The vacuum is broken and 411 g of a sulphurised
20 dodecylphenol containing about 11% of sulpﬁur'are introduced,
followed by the remaining 496 g 6f MgO + glycol mixture.
The introduction of CO, is started. After 2 hours of
carbonation under atmosphéric pressure, the % of sediment
is 4. 19 g of ethylenediamine are then introduéed;.
25 Whén the carbonation-hés'ended(after 5 hours 30

minutes in total), the % of sediment is 1.2. A vacuﬁm'is



calciumchloride. 151.5 g of Maglite DE and 432 g of ethylene glycol are(Liii)
m xed in.a beaker. 87 g of the said mxture are introduced into the .

round- bottoned flask, which is heated. 15 Wien the tenperature reaches 110
C, the maxifum vacuumis applied and the:.gixture is heated to 130 C. At
this stage, the % of sedinent is 0.3. Carbonation The vacuumis broken and
411 g of a sul phurised 20 dodecylphenclléontalnlng about 11% of sul phur are
|ntngduced followed by the remaining 496 g of MgO + gl ycol m xture. The

i ntroducti on 8PPEéeA] tPs thearpERonAted mediym-s of carbonation under

at nospherj c pressure, the % of ,sedinent is 4. 19_o'of et hyl enedi am ne are
then introduced. 25 Neutralhgati ~-3=a-;" - ended(after 5 hours
30 minutes in total), t % of sedlne ) acuu ied_to
the carbonated nedi um Egﬁt bV F‘S’n ?f??‘a ey r]'g tgoﬁIPTl’?é‘%éﬂ&?ﬂes are
br oken and 10 I ke T

1150C under gggrﬁgp eé ghﬁﬂg%gﬁeaﬁ ?pﬁﬁh?i C?err ih%%%%a%Zg%

346xI 2P | t f
o6, 5x| CoPa, STREoFASE hRaPeR EREcs, ﬂ.f"fé’ro%% Lo Bller YL
épa|y5'5 of thRel giehedinr @duelilled off for 2 hours at 190°C under

66.5x102Pa.. The gross % of sediment is 0.8,

gheggrodﬁct is filtered

Analysis of the finished product

10 % of sediment 0.04

% of Ca - 3

% of Mg 4.6

 TBN 270

visdoéitﬁia£'100§c .500 cst

15 compatibility: test 1 1
test 2 0.1% of sediment
after cehtrifugation.
Example 14

The operations described in Example 13 are carried

20 out, but the 19 g of ethylenediamine are introduced into the

ko6 g of Mgo + glycol mixture.

The magnesia "milk" thus obtained is introduced

in 3 portions into the medium to be carbonated, each

introduction being followed by a carbonation and the interval

25 between each introduction being about 1 hour.



% of sedi nent : 0.04 % of Ca L
3 /% of My 4.6 TBN ' 270

/i scosity at [err] 500 cst 15, ©compatibility: test 1
1 test 2 0. 1% of sedinment after centrifugation. Exanple 14 The

operations described in Exanple 13 are carried 20 out, but the 19 g of

et hyl enedi am ne are introduced into.the 496 g of MgO + gl ycol m xture. The
magnesia "m | k" thus obtained_igyiatroduced in 3 porti-ons. into the nmedi-um
to be carbonated, each introduction being followed by a carbonation &g the

| nter V?"A@él?si&eéﬂ enehsiAt sRdUChir-eAubei rg about 1 hour. - 14 - 77
Anal ysi s~ 0 € 11 nisnhed proaduct - % of sedi nent 0. 04- % of

Ca % of sedifnbniy 0.04 -4.6 5 TBN
270 viscosity at 100 C - 350 cst conpatibility: test 1 1 -
test 2 -0. 1% %f ofe@anent after | 3

% of Mg 4.6 - ¢

5 TBN | 270 | i
viscosity at 100°C o 350 cst |
compatibility: test 1 1 .
| test 2 0.1% of sedimént after
centrifugation.

10 The word "Maglite" is a registered Trade Mark.-

vt



centrifugation. - 10—+he word "Ma T%@%'is a registefed Trade Mark.

- 15 - CLAI MS 1. Proce ‘“‘& n of an additive useful in
| ubri-cating oils having a TE“\“““ "225 and contai ning nore than 3.
by wei ght of magnesi um whi ch*cofprfses: a) carbonating in a first :
carbonation a mxturg 5 of: a magnesi um al kyl benzenesul phonate with a TBN
which is | ess than or' equal to 20, a sul phurised al kyl phenol, a dil uent

oi | ,~and a magnesi a "nilk"conpriéﬁng active magnesi um oxi de, a glycol and
an agkme, until the anount Ofc? dinment Ls less than 1.5% by wei ght based on
the werght 10 of the-nixture:—g+ég2ubﬁélhsing and superal kalising with
[ime the sul phurised al kyl phenol present in the carbonated mixture
obtained, c) optionally carbonating (in a second carbonation) 15 the

m xture obtained after renoval of the water, d) distilling off the glycol,
amd e) renoving the sedinent. 2. Process according to claiml1, in which-the
gmne used is a pol yki hytrwess fer PPeparation of Zan Ridtidsiveamsefdlng to

claim1, in which the am ne used is ethyl enedi ani ne. .
in lubricating oils having a TBN of at least 225 and containing

[ £

more than 3.8% by weight of magnesium which comprises;
a) carbonating in a first carbonation a mixture
5 of: a magnesium alkylbenzenesulphonate with a TBN which is
less than or equal to 20, a sulphurised alkylphenol, a |
diluent oil, and a magnesia "milk" comprising active
magnesium oxide, a glycol and an amine, until the amount
of sediment is less than l.5%lby weight based on the.weight‘
10 of the mixture, .
T ': | b)-heuiraiising éﬁd'supefalkalisiﬁg:wiih lime tﬁe'
sulphurised alkylphenol present in the carbonated mixture
obta ined,
c) optionally carbonating (in a second carbonation)
15 the mixture obtained after removal of the water,
d) distilling off the glycol, and
e) removing the sediment.
2. Process according to claim 1, in which the
'_amine used is a polyethyleneamine.

20 3. Process according to claim 1, in which the

)

aﬁine used-is ethylenediamine.
b, Proces$ according to claim 1, in which the
amine used is an ether-amine.
- 5. Process according to ¢laim L, in which the

25 ether-amine used is tris-(3-oxa-6-aminchexyl )-amine.



Process according to claim iam ne used i s an ether-am ne.
Process according to cI ai mlmlnlmlmlm:“llmml% et her-amine used is™"

s- (3- oxa- 6- am nohexyl ) - am ne.: ¢ 68 Process according to any one of
~preceding clains, in which the annunts of reéactants used are such that:
the ratio of the amount of magnesi um glgkyl benzene- sul phonate, expressed in

nmol s of al kyl benzenesul phonic acid, 5 to the anpunt of sul phurised

al kyl phenol , expresseg. i proelessOh &UM@E&@J anys B0 the Pretedi

anount of active nmagnesi um oxi de corresponds to-a base ratio-of from @gr
14, the anopnhifs,the Ghied tHer eRRAE O reattaitsl Qded idrosumgnastim
oxi de/ gl ycol of fromo0.1-to 0 77 the anmount of am ne corresponds to a ratio
of nols of ami ne/nolsthe Fratic wigths amovnt B madhkdinn alkydsbrideng-at i 0
of the ampbunt of linme, expressed in nols of [ine, to the anount of

sul phuri sedsallphophteol expresseed ibS mol sTolfs adkydkerizenesilphonifa @oi@ .2 to
2.5. 7. Process_ according to claim6, in which the ambunts of reactants are
such that5 thethet pmoyntt hxf amﬁwhuroisaéagdéradlmheamayl epraased dirp M e, -
expressed in nols of al kyl benzenesul phonic aC|d 20 to the anount of

sul phuri sedo&l RykydPhenolex gise Srem Ph1§DN§ - s

the amount of active magnesium oxide corresponds

to a base ratio of from 5 to 1li4;
the aﬁount of the glycol correspondé to a molar
lO!ratio of magnesium oxide/glycol of from 0.1 to 0.7:
the amount of amine corresponds to a ratio of mols
of amine/mols of basic magnesium of from 0.0l to 0.4: and
the ratio of the amount of lime, eipressed in mols
. of lime, to the amount of'Sulphuri-s'éd'alkylphenol,-' expressed
15 in mols of_alkylphendl, is from b.z to 2.5.
- 7. érocess according to claim 6, ih which the
aﬁounts of reactants are such that:
the ratio of the amount of magnesium alkylbenzene-
sulphonate, expressed in mols of'alkylbenzenesulphonic acid,
20 to the amount of sulphurised alkylphenol, expressed in mols
of alkylphenol, is from 0.25 to 23
the amount of active magnesium oxide corresponds | .
to a base ratio of from 7 to 1ll; ‘
the amount of glycol COrreSPOnds to a molar ratio
25 of magnesium oxide/glycolldf'from 0.3 to 0.65;

the amount of amine corresponds to a ratio of mols

of amine/mols of basic magnesium of from 0.04-t6 0.25; and



of al kyl phenol, is from0.25 to 2; the anount of active nagnesi um oxi de

correspondsd to a base rati-o of mmMJmumlrmmze anount of gl ycol
corresponds to-a nolar ratio ki de/ gl ycol of fromO0.3 to

0.65; the amount of amine correSponds t8 a’ratio of nols of anine/nols of

basi ¢ magnesi um of from 0.04 to 0.25;-_and -.17 - the ratio of the anmount
of lime, expressed in nols of Iinef.gg Che anount of sul phurised

| kyl phenol , d,i I f calkyl phenol , is.f. 0.4to0 2.8 P
%ﬁ nG 1o any one- of R0 Eh: Hires SRR OF A1 c PPRER e AR |
mor oot ages, PR En ot e B Per SHRENR, S euibhatl skt efitpnelol o' o
magnesi um al kyeazseRe ARIRALE. TN ARNERI] kpalenol, ol i | uent of |
in one or nore stages, each I ntroduction of 10 the magnesia "mlk" being

fol lowed by a carbonat gQnpr8ceBi0aeesrd36e ¥ AnkO oRlY oENene ptﬂa%ewi%ﬁdi ng
clainms, in which the amne used is present in thé magnesia "m | k" at the

start of theclaimgyr Bandhieh @hel FixddedakBohdtion lils' cduiiiikd@ e 2 @
carbonation. 15 10. Process according to any one of the preceding
clainms, in whempegzatareufironf 90ater 14gr Cgs andnieg oro mdreeistlaigasat iwd thf
H20/ MgO of from 0.1 to 0.9 is added to the
introduction of the magnesia *milk" into the mixture of
magnesiumlalkylbenzenesuiphonate. sulphurised alkylphenol
and dilueht oil in one or more stages, each introduction of
10 the magnesia "milk" being followed by a carbonation.
9. Process according to any one of the préceding
claims, in which the amine used is present in.the'magnesia
' “milk“_a£ the start of the lst carbonation or is-added to
. the "milk" during Ehe'said carbonation. - -
15 _'10. Process according to any one of the preceding
‘claims, in which an amount of water éorrespcnding to a .
weight ratio of H20/MgO of from 0.1 to 0.9 is added to the
mixture towards the end of the first carbonation.
f . | 11, Pfocess according.to an? one of thé preceding
20 claims, in which the neutralisation-superalkalisation of-the
sulphurised alkylphenol with lime is carried out at a

_i . temperature of 110 to 145°¢.

12. Process according to any one of the preceding

(G

- claims, in which the optional second carbonation is carried

25 out at a temperature of 120 to 170°c.



ZANVC towards the end——e%—thonatl on. 11. Process accor di?ng to

ane of the precedin “‘\“m,hl ch the
‘Bl i sati on- super al ﬁﬂ ‘ﬂ“ﬁ sul phurised al kyl phenol wi,th I'ime

is"carried out at a te ure £10"to 145 C.' 12. Process accordl ng to
one of the preceding clains, |n whi ch the optional second car bonati on
is carried 25 out at a terrperatur-e}@f -120 to [err]. - 18 - 13. Process
according to claim1 substantially”as described in any one of the foregoing
Exanples 1 to 10, 13 d3d Prockss Accaddling dqraiduged Eubstanricledss of’aaaﬂy
5 of the preceding clainms. 15. A lubricating oil conprising an additive-
produced byashdescyibed dn any on<iof rhhel fioyegping Examples 1 to 10,

13 and 14.
14, an additive produced by the process of any
5 of :the preceding claims. ' | - | f
15. A lubricating oil comprising an additive 4

produced by the process of any of ‘claims 1 to 13.




