A PHENATES WHI CH CAN BE USED AS ADDI Tl VES FOR LUBRI CATI NG O LS" The
present invention relates to the preparation of” sul phurised al kaline earth
metal, in particular calcium alkylphenates of high alkalinity, and to the
use of these sul phurised alkyl phenates as det er gent - di sper sant 2gﬁﬂt 25
for lubricating oils. It is known that sul phurised cal ci um al ky En'ates of
hi gh al kalinity can be prepared by sul phurisation- neutralisation of

dodecyl phenol wi th sul phur and linme in th& presence -af an oil and glycol

(or neutralisation of a 10.sul phurised al kyl phenol with lime in the

pi esence of an SPROGBESoFPROTHE PREPARAMION OFd SURPHURISED HLFALINE MARIH y
sol ution of the yﬁmahua?ummwmm HHICE GANa BE, USEDe ASIPODITINESOFQR t he
glycol. A large Z rr\u pg.out this
process, since it serves both 15 as the dil uent sol vent and al so as the

di spersant for t-he cal cium carbonate in the m xt ure. It has been found that

about 50% of the glycol Eﬁghé?g?ﬁﬂ% I.'.LBV ohn#%?. U(i:tl-xe gﬂjfggzgq:so%n
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2#%5?22 "PROCESS FOR THE PREPARATI ON OF SULPHURI SED ALKALI NE EARTH METAL
L

sulphurised alkylphenates as detergent-dispersant additives
5 for lubficating oils. |
| It is knoﬁﬂ that sulphﬁrised calcium alkylphenates
of high alkalinity can be prepared by sulphurisation-
neutralisation of dodecylphénql with sulphur and lime in
the pregenée of an oil and glycol (or neutralisation of a
10 sulphurised alkylphenol with lime in the presence of an oil
and glycol). carbonation and then filtration of the ocily
solution of the éulphurised calcium alkylphenate, after.
distillation of the glycel. A large amount 6f glycol must
be used for'carrying.out this process, since it serves both
15 as the diluent solvent and also as the dispersant for the
calcium carbonate in the mixture.
It has been found that'about 50% of the glycol
used remains in the finished product, whicﬁ has an adverse
'effect.on engines; that the viscosity of the mixture is
20 increased, especially at thé end of the sulphurisation-
neutralisation; that redox reactions occur between the
suiphur and the glycol, which has an adverse eéffect on the

performance of the finished product (in particular on its



\

-2- antioxidant prdperties); and that a | arge excess of sul phur is required _5
for sl phuri si.ng the al kyl phenol, which causes powerful evolution of [err] {
and a significant redox phenonenon with the glycol. 5 The present

i nvention provides a novel process in which the anbunt of glycol used is
reduced, which feduces the viscosity of the mixture, especially after the
sul-phurisation-neutralisation, and thus reduces the anount of diluent oil:
redwtes the anount of residual glycol, 10 reduces the evolution of [err];

and reduces the significance of the rgd@x_reactlon bet ween t he sul phur and

the glycol. The new process for the preparation of a sul phurised al kaline

earth netal al kytpbeidast Oprbb&br féLpi 'é}hdytmlﬁﬁfgé‘%eﬁéé %ﬂ%xﬂphur

sul phurised al kyl phenol 15 with an al kaline earth netal -base in the
presence of diisenéquitedofyrosubptturisingotind affkyipHergl pavhiichyomisys
than 150[err]; filtering, after distillation of water, alcohol and glycol
and carbonat i rgowcheftﬁllevqlvetlémld)i)v@és tgndila;tsign:t@.aﬁrft gtednt , al cohol
and, if present, water, and then filtering 20 to renove sedlnent t he

neut ral i zat i onPREROBERGR ¥E tlontlkei$kyedksied out in the presence of halide

i-oms and the_follow ng anppunts of reactants being use t he amount of
al cohol corr®sponds to a IEﬁe$%R?c}QNeQﬁ%Rﬂuﬂqéﬁﬁékﬁ RUAGesH in
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and the anDunttﬂ@ éi%&gﬁﬁtfqgfa%ﬁﬁ*ﬁ&E%ﬁre, especially after the
sulphur1satlon-neutrallsatzon, and thus reduces the amount
of diluent oil: reduces the amount of residual glycols;
_10.reduces the evolution of H,S: and reduces the significance
| of the redox reaction between the sulphur and the glycol.
The new process for the preparatlon of a
sulphur;sed alkaline earth ‘metal alkylphenate of hlgh
alkalinity comprises neutrallslng a sulphurlsed alkylphenol
15 with an alkaline earth metal base in the presence.of diluent
0il, glycol and an alcohol of boiling point greater than
150°c; filtering, after distillation of water, ahxmoladigkwnl
and carbonating the filtrate, followed by distiliing off
& glycol, aIcohol and, if present water, and then filtering
-20 to remove sedlment the neutrallsatzon and carbonatlon
| being carrled out in the presence of hallde ions |
and the following amounts of reactants belng
used. the amount of alcohol corresponds to -a molar
ratlo of alcohol/glycol greater.than or equal
25 to 0.4:1, generaliy of the order of 0.4:1 to 10:1: the ratio
| between the amount of alkaline earth metal base used,

expressed in mols, and the amount of sulphurised alkylphenol,



% - expressed in nmols of al kylphenol, is from0.4:1 to 3:1,-preferably from
6:1to 2.5:1, the anobunt of glycol used corresponds to a nolar rati o of\e
al kal i ne earth netal base/ glycol of ffom2.6:1 to 8:1, preferably from
2.7:1to 6:1, 5 the amount of halide ions corresponds to aratio of gram
atons of halide/nols of alkaline earth metal base of from0.01"1 to 0.15:1,
. preferably from0.015:1 to 0.09:1; and the anount of (C02 used corresponds -
to aratio of nols of [err] to granhggpqs of alkaline earth netal of fromy/
0.25:1to 0.75:1. 10 By "sul phurised al kyl phenol™ is nmeant the

i xture obt aléb@&é&aé&”ﬂhuﬁdww@rﬂq&y@heﬁwl BRe FHomMOL % :quleBh Ar: 107

sul phur chl or this m xture chiefly consisting of non- sulphurlsed

al kyl phenol gntkfatt 4By | s a0 Je/4Iphend . 3:Apr asrntambunt e glgcsll aseker ]
in which R represents-an alkyl radical with 9 to 30 carbon atons :
(preferably Scarrédpardhdo & amslar xatsid rofma:ﬂ.haimearaazyth settadnbased 6. A
sinmplified representation of this nmixture of 20 "sul phurised al kyl phenol"

i s given by toyed |afnifrpmdr&de qq)r&ﬁ}q.aprefqr@hl]y rom 2.7:1 to 6:1;:
5 the amount of hallde ions corresponds to a ratio of gram | ®
atoms of hallde/mols of alkallne earth metal base of from N
0.01:1 to 0.15: 1, preferably from 0.015:1 to 0 09: l- and
the amount of CO2 used torresponds to a ratio of mols of CO2
to gram-atoms of alkaline earth metal of from 0. zf 1 to 0.75:1.
10 By “sulphurlsed alkylphenol“ is meant the mlxture
| obtained by sulphurisation of an alkylphenol w1th sulphur or
sulphur chloride, this mixture chiefly consisting of non-
sulphurlsed alkylphenol and sulphurlsed alkylphenol

represented by the formula-

15

in whlch R represents an alkyl radical w1th 9 to 30 carbon
atoms (preferably 9 to 22 carbon atoms), X is from 1l to 3 ¢
and y is from o to 6 |
A s;mpllfled representatlon of thls mlxture of
20 “sulphurlsed alkylphenol“ is glven by the follow1ng average

formula:



in which x' is,froml to 3, and in general has an average value from1l.4 to
2.5.NAl kaline earth netal bases which can be used 5 include oxides and
hydr oki des of cal ¢cium bariumand strontium and especially linme. The
di luent ‘oils which can be used include, preferably, paraffin oils, such as
100 Neutral oil. Naphthenic oils and nixed oils are also suitable. The 10
armount. of diluent oil which can be used is such that the ambunt of oi
contdined in the end product makes up 25 to 65% by weight, preferably 30 to
50% by wei ght, of the said product. Al cBh0l3 of boiling point greater than
150[err] 15 include alkanols with 6 to 14 carbon atons, oxo-al cohols, and
al koxy-al kanol's, such as the prod s sold cg rcially under the nanes
‘et hyl - hexanol , decyl al cohol, tridecylgal cohpl’, 2-butoxyethanol,
but oxypr opanol and di propyl ene glj's PN t her. 20 . The halide
ions are preferably [err] ions; sed in the form of ammoni um
chloride or a netal chloride, su hl ori.de or zinc chloride.

; ed out at a tenperature from
120 to 180 C, preferably from 130 to 170 C, under a pressure slightly |ess
t h# at nospheric pressure (930 x [Brr]Pa to 860 x [err]Pa).

2 in which x' is from 1 to 3, and in general has an average
| value from 1.4 to 2.5.
Alkaline earth metal bases which can be used
5 include oxides and hydroxides of éalcium, barium and
.strontium,-and especially lime.
The diluent oils which can be used.inciude.
preferably, paraffin oils, such as 100 Neutral oii.
Naphthenic oils and'mixed_oils are also suitable. Thé
10 amount of diluent oil which can be ﬁsed is such that the
amount of o0il contained in the end product makes up 25 to
65% by weight, preferably 30 to 50% by weight, of the said
product. |
Alcohols of boiling point greater than 150°C
-_a 15 include alkanols with 6 to 14 carbon atoms, oxo-alcohols,
.and alkoxy-alkanols, such as the products sold commercially
 uhdér thé-names ethyl-hexanol, decyl alcohol, tridecyl
aIthol, 2=-butoxyethanol, butoxypropanol and dipropylene
glycol methyl-ether. _ |
20 " The halide ions are preferably C1 ions; these
‘can be used in the form of ammonium chloride or a metal

chloride, such as calcium chloride or zinc chloride.



The neutralisation can also be carried out in the presence of.
ami-ne in, a molar ratio of amne/alkaline earth netal base up to 0.2: 1.\
Av'nes whi ch can be used include pol yal'kyl ene am nes, such as the
pol yet hyl eneam nes and oxyam nes, and especially ethyl enedi-am ne and
tris;(3- 10 oxa-6-am .no-hexyl)am ne. This operation can al so advant ageously
be carfled out in the presence of acetic acid inh an anount correspondi ng tp
a molar ratio of acetic acid/alkaline earth netal base up to 0.2:1,
preferably up to 0.1:1. 15 : - glhe two distillations which follow
"the neutral- isation and carbonation respectively are carried out to renove
water, glycol and al caipel nelit@aldisheish 88 adveathgeduslly abrzibangaeature
from 145 to 180[err] under a pressure |ess than or equal to 20 atnospheric
pressure (93t a ftemperatiorel fabh 1 20erto] B8P CThprelﬂblﬁhbﬂ.ysfﬁ‘oﬁl kgbpkenol
may be preparedq in situ in the neutralisation m xture, fromthe al kyl phenol
and sul phur 176h € ,amder @fp@&ﬁpnua §dedh¢éwréepen@banoaamnspaerngt|o of
sul phur/ al kyl phenol of from The
suIphur|satfﬁﬁﬁﬁﬁﬂﬁ#épﬁ§hﬁiéﬁ BﬁeFQtﬁéﬁ Félgdyéﬁbageously carried out at a

t t f 145 I f b from 155 to 170 C, if -
ngggg;grygsn {gg]preséﬁfénﬁpg§ﬁi&ﬁF% PLsﬁgﬂeaigghgéecFﬁﬁﬁﬁ gaf.‘)f}ve foL ¢
the generaltﬂgyb&% Eﬁ%%'%% %Bagﬁine in a molar ratio of am;ne/alkallne e

earth metal base up to 0.2:1. Amines which can be. used

D
R

include polyalkylene amines, such as the polyethyleneamines
aﬁd oxyamines, and especially ethylenediamine and tris-(3-
10 oxa-6-amino-hexyl)amine. This operation can also
advantageously be carried out in the presence of acetic
acid in an amount corresponding to a molar ratio_of acetic
aéid/alkaline.éarth metal base up to 0.2:1, breferébly up
to 0.1:1. _
15 '~ The two distillations whlch follow" the neutral- :
_1satlon and carbonation respectively are carrled out to remove
water, glycol and alcohol.
The carbonation is carried out at a temperature
“from 145 to 180°C under a pressure less than or equal to R

20 atmospheric pressure (930 x 102

Pa to 1,010 x 10%pa).

The sulphurised alkylphenol may be prepared
‘in situ in the neutralisation mixture, from the alkylphenol
and sulphur. The amount of sulphur used corresponds to-a.
molar'ratio.of sulphur/alkylphenol of from 0.8:1 to 2:1.

25 . The sulphurisation-neutralisation operation is

advantageously carried out at a temperature from 145 to



The carbonation is.then carried out at a 5 tenperature from 155 to ,
18Q[err], preferably from 165 to 175 [err], in the presence of halide ions,{
as 1 ndicated above. The product of the new process described above is
useful as an additive for inproving the detergent and di spersant properties
of lubricating oils. The anount 10 of additive used depends on.the intended
use of .the said oils. Thus, the anmpbunt of additive to be added to an oi
far,a petrol engine is usually 1 to 2.5% the amount added to an oil for a
~diesel enginée is usually 1.8 to 4% and the anount added to an oil for a
mari ne engi ne ¢ u 9 °lubri ' LL,S ; Whi can
be inproved in fﬁé;%nhﬁ?]%érf%%rﬁlﬁé%gﬁfpo satv?A g'lg%r z?%gé%?%&%rslgc tf‘ﬁghgﬁ S,
'such as napht hen | Cod 14l falgnig T | Okbowed ey xed
‘'such oils. O he&" yé@}déﬁogcéar or??ﬂﬁ%dn%% gﬁgﬁ#;hﬁ%%rh:&%gt Pﬁg gi S
derived from coadhedti £ Ll igatieel istakd.s, for exanple al kyl ene
‘polymers, polynmers of the al kyl ene oxi de type and derivatives thereof,

i ncl udi ng al kyl ene oxi de EHeyrerbomadpizred shythenl weewiiednguinagl Ryl ene
oxide in the presence of water or an alcohqgl, for exanple ethyl alcohol, .
digcar boxyl i c & itemperatyre framl 155 &t 489 & preferebly fzpmsl65 to 175 C,
al kyl benzenes and di al kyl benzenes, pol yphenyls, alkyl -biphenyl ethers and
polymers of  -in the jRkagencs of 3’@31’1% &d’é‘sc'h'ésnéﬁd&&&ltﬁpv#"ﬁeher

acditives can also be pre&%Hg ﬂfgéﬂgi of the new process described above

is useful as an additive for improving the detergent and
dispersant properties of lubricating oils. The amount
.10 of additive used depends on the intended use of the said
oils. Thﬁs; the amount of additive to be added to an oil
for a petrol engine is usually 1 to 2.5%:; the amount added
to an oil for a diesel engine is usually 1.8 to 4%; and the
~ amount .added to an oil for a marine engine can be up to 30%.
15 - The lubricating oilé which can be improved in
. this mannér can bé any of a wide range of lubricating oils,
such as naphthenic lubricating oils, paraffinic lupricating
oils, and mixed such oils. Other hydrocarbon lubricants,
for example lubricating oils derived from coal products,
20 and synthetié oils, for example_alkylene polymers, polymers
e of the alkylene oxide fype and derivatives thereof,
including alkylene oxide polymers prepared by polymerising
an alkylene oxide in the presence of water or an alcohol,
for'example ethyl alcohol, dicarboxylic acid esters, liquid
25 estefs of phosphorus acids, alkylbenzenes and dialkyl
benzenes, polyphenyls, alkyl-biphenyl ethers and polymers of



' npl es of such other additives include 5 antioxidants, anticorrosion ‘<
ents, and ashl ess dispersants. The exanpl'es which follow are given by way
. of illustration. ExanDies 1 to 8 A) Sul phurisation, dehydration,
neut-ral i sation 10 ' Dodecyl phenol (DDP), sul phur, line,” cal ci um
chl*oride, zinc chloride or ammnium chloride and an oil are introduced into
the reactiaon vessel, with stirring. The nixture is heated to 160 C and a
m.xture of ethylene glycol and ethyl hexanbl™is slowy added under 15

slightly reduced.pressure | he ¢ €70 O muoutes. . The m xture is kept
at 165 C unde?lgfgaﬁtI§a$eﬁgﬁéd1%§g§é%r%h% ﬁﬂﬁdﬁég%ff¥%o for 1 hour. A
distillate [err] is col d 0L | . r ation is
carried out at 165-175 u%ﬁe?‘d%%%ﬁerl C %?%%%Jer g?%?eq%&qﬁiﬁ%les and the
remai ning di | ygpfigatih§ éﬂfs,aﬂésﬂdeébtﬁ@naa@éﬁ$§n£¢uaéﬁé¥53néswﬁpuun1Is
progressively applied up to 66.5 x 25 [err]Pa. The m xture is heated at 190

C for one houthénineehtiohed Exampleédpdfgsuich lothédr cgidi tivd® Qirielude One
hour. A distillate D2 is collected.. . _
5 antioxidants, anticorrosion agents, and ashless dispersants.

G%?yicating oil's, besides the detergent-dispersants of the Fnventi on.

- The examples which follow are given by way of
illustration. o |
- Examples 1 to 8

A) Sul hurisation-'deh dration, neutralisation

10 'Dodecylphenol (DDP), sulphur, lime, calcium
chloride.-ziné-chloride or ammonium chloride and an oil
'are introduced into the reaction vessel, ﬁith stirriﬁg.

. The mixture is heated to 160°C and a mixture .
of-ethflene glycol.andﬁéthylhexanol is'slowly added under

15 slightly reduced pressﬁfe in the course of 80 minutes. The
mixture is kepf'ét'165°e under slightly reduced pressure
(930 x 10%pa) for 1 hour.

A distillate D; is collected.
B) Carbonation

20 Carbonation is carried out at 1654175°C underxr

2

' atmospheric pressure for 100 minutes'and'the-remaining_ -

-diluent oil is then added.

-C) Removal of the glycol

A vacuum is progressively applied up to 66.5 x
25 lOzPa. The mixture is heated at 190°C for one hour and
subjected to stripping with nitrogen at 190°c for one hour.

A distillate D, is collected.:’



-8-.D) Filtration Characteristics of the product Measurenment of the anount

of §edlnent

The per cent of sedinent is neasured in accordance 5 with the

standard ASTM D 2273-67, but .with the followi ng nodifications: speed of

“rotation of
centrifuga

t he centrlfuge 6,000 revolutions per nminute; relative
force, 10,000; the product to be analysed is diluted to one

quarter in E spirit (25 cc of the product to be analysed + 75 cc of E 10
spf%ft) and duration of centrifugatior, 818 minutes. (E spirit is a
speci al aliphatic petr %qh%ﬂat Encontalnlng | ess than 5-10% of aromatic

conponents.

Its volatlllty—aeeﬁférﬁg to ASTM Standard D1078 is initia

point, 104[err]; 5% poiharagterdstigos ofi khe produet]; 95% point, 135 C

and end 15 point, 139 Headshtelent bf *helah8uhk b8 Bed €A . and its
ani l i ne point accordln% to ASTM Standard . ®TT 1S

test The finished prod

tibilit '
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Spltit) and duration of centrifugation, 10 minutes. (E
spirlt 1s a special aliphatic petroleum sp1r1t containing
less than 5-10% of aromatic components. Its volatility
according to ASTM Standard D1078 is initial point,-104°c; 5%
point, 110°C; 50% point, 119°C; 95% point, 135°C; and end
point, 139°C. 1Its density at 15°C is 0.734g/ml, and its
aniline point according to ASTM Standard 611 is 55°C.)

Compatibility test

The finished product is added to an SAE 50 oil of

- paraffxnic nature so as to give a solut1on containing 25%

of additive. _

The solution is kept for 24 hours and is then
centrifuged under the Following conditions: speed of
rotation, 6,000 revolutions per minute; relative centrifugal
force, 10,000; and duration of centrifugation, 1 hour; and
the amount of sediment is then measured.

The amounts of reactants used in the different

. stages are shown in Tables I and II in which the figures

30

. given correspond to we1ght in grams- the results obtained

are given in Tables III and IV.

Example 9 to 11

A) Neutralisation

Sulphurised dodecylphenol containing
about 11% of sulphur, lime, calcium chloride, and

~a diluent o0il are introduced into



given in Tables Il and IV. 30 Exanple 9to 11 A -
ralisation Sul phurised dodecyl phenol containing about 11% of " sul phur, V

|Tne, calciumchloride, and a diluent oil are introduced into -9- the
reaction vessel. The mixture is heated to 1300C and et hyl ene gl ycol, m xed
wi th et hyl hexanol or 2-butoxyethanol, is then added. The m xture is heated

to 145 C and then kept under a vacuum of 345 x [err]Pa for 30 minutes. 5

A distillate [err] is collected. The vacuumis broken. B) Carbonation /
Carbonation is carried out under atimgpheric pressure for 100 minutes. The
~tenperature at the start 10 of the carbonation is 145 C. The m xture is

then heated ¢ie aréfiprsmivesssl. 1 thd mixture el Hdatde toriguiad izg The B
remai nder of the diluent oil is added. C) Renoval of the glycol A vacuumis

progr essi vel gthylbénedglycod, Ghiked wHH esthykhewdride die-+ntdxyeitaral, The
mxture is kept at 190 [err] for 1 hour and is then subjgcted to stripping
wi th nitrogeks thagadieds ITheumixture sis heated ta K |@and ti@n The

mxture is filtered 2
kept under a vacuum of 345 x 10°Pa for 30 minutes.

5 A d;stlllate Dl is collected. ' r *
. The vacuum is broken.
)Qér_lxeaat_izl.
Carbonatlon is carrled out under atmospherlc
' .pressure-for 100 minutes. The temperature at the start
10 of the carbonatlon is th c _The.mzxture is then heated
to a temperature_of 170°c at the.enddof the.carbonation.
The remainder of the diluent oil is added;
| 3] Removal of the glycol
A vacuum is progresslvely applled up to 66.5 x'
"15 102Pa while heating to 190°c. The mixture is kept at
190 C for 1 hour and is then subjected to stripping with
nitrogen at 190 c for 1 hour.
A distillate D, is collected.
D) The mixture is filtered
20 The amounts of reactants used in the various
stages are shown in Table II; the resulte obtained

are given in Table IV.



20 ; The amounts of reactants used in the various stages are shown
in Wable |II; the results obtained are given in Table IV. -10- TABLE |
Exanpl es 1 2 ' 4 5 6 7 Stage
A DOP ~ 00 100 100 100 100. 100 100 S
12.8 --12.8 "12.8 12.8 12.8 12.8 12.8 Line 45
45 = © 45 45 45 49.5 49. 5 Sul phuri sed _
W _ _ _ _ DDP [err] 1.4 1. 4.
o 1,4 1.4  Jerr] : 1.4 [err]
_ _ e 1.4 - oL =10 - 35 35 35
35 35 35 35 d ycolL . TheLe 1 11 . 11 11
11 12. 6 12. 6 Et hyl hexanol 44 20 20 20 20
20 20 But oxyet hanoL _ _ . _ - _ _
[err] [err] 11 11 1111 11 12.2
12.2 dycol - 1 1 - 1 _ 2 4
Et hyl hexanol S Examples 7| 1 72 37 471 5 7 6 7
But oxyet hanoL - d- - - -Stage
B Ferr]. 14.6 _.{14.7 14. 4 15 14. 7 17 17
: Stage A '
. DOP 100 100 100 100 {100 100 [100
S 12.8 12.8 12.8 12.8 | 12.8 | 12.8 | 12.8
Lime 45 45 45 45 45 49.5 | 49.5
Sulphurised - - - - - - -
-bpp :
CaELZ 1-‘ 1-4 - - 1.4 1.4- -
~ncL, - - 1.4 | - - - -
0il 35 35 35 35 ¢ 35 35- 35
Glycol 16 11 11 11 11 12.6 | 12.6
Ethylhexanol |44 20 20 20 20 20 20
Butoxyethanol| - - - - - - -
"20 11 il - 11 i1 L1 12.2 12.2
Glycol 1 1 1 1 i 2 2
Ethylhexanol | 8 7 "7 7 7 7 7
Butoxyethanol | - - - - - - -
L 4 ) .
Stage B
. co, 1.6 | 14,7 | 146 |15 | 167] 17 | 17
il 35 35 35. 35 44 35 35
22 |
Glycol _ 9 6 6 6 6 7 7
Ethythexanol |35 12 12 12° 1 12 12 12
Butoxyethanol | -~ - - - - - -
HZS evolved | 4.8 4.8 4.7 4.9 4.8 4.8 4.8

@



35 [err]

35 .. 35 35 35 44
.9 6 6 6 6 7
35 12 12 12 12 12
~ . BuToxyet hanol _ _ _[err] evol ved 4.8 . 4.8
4.7 ~ 4.9 4.8 4.8 4.8 - 11 - TABLE Il Exanples - '
8 - .9 10 11 Stage A DDP
100 S 12 _
_ _ Line 25 45 45
44.5 SulLphuri sed - - 330_ 110 110
[err] 1.4 _ 1.4 1.4 1.4
[err] _[err] Gl TABLE 11 40 35
35 -~ 35 GycoL 7
7 Et hyl hexanol 15 20 N - 20 But oxyet hano
B : 20 [err] [err]
6 JExamples 11 8 91 aLyfoL 10 11 0J5
1 . = : 1 _Fthythéxanol ) J
7 But oxyet hang| _ _ 8
Stage A )
0DP 100 - - -
S 12 - - -
Lime 25 45 45 44.5
© | Sulphurised - 110 110 110
- |oop .
ZnCl2 - = = -
NHACL - - - -
oit 40 35 35 35
Glycol 7 11 11 7
 Ethylhexanol 15 20 20 -
Butoxyethanol - - - 20
il ]
HZO 11 11 11
GlLycol 0.5 1 1 X
Ethylhexanol 5 7 7 -
Butoxyethanot - - - 8
Stage B
co, 4.6 14.8 14.8 14.8
0itl 46 44 44 44
%2
Glycol 3.2 6 7 4
Ethylhexanol 9 12 12 -
Butoxyethanol - - - 11
H,S evolved - 3.9 0.8 0.8 0.9

/



Stage B [err] . - 4.6 " 14.8 14. 8

14. 88 | 46 44 44 44
[err] GLycoL 3.2 . 6 7 4
Et-hyLhexanol , ~ 9 12 12 _

But oxyet hanot - .. - L 11 H2S
evolved 3.9 0.8 0.8 09 - 12 -
TABME |11 ExanplLes 1 2 ' 3 4 5 6 Stage
D Speed of filtration (kg/ hours/ nR) éBO 120 140 110
160. - 120 - 40 % crude 1.4 %= 1.3 1 1.5 1.3

1.4 5 sedinent Analysis of the finisheaBpEoliLLt % Ca 10. 47

10. 48 10.5 10.34 10.1- 11.2 8:8 %S 3.6 3.6
3. 65 3.55 3.42 3.3 3.6 Viscosity at 1000C -

Examples "1 2 3 4 5 6 7

. ‘Stage D

Speed of
filtration

(kg/hours/ . .
-m2) 130 .| 120 140 110 160 120 L0
% crude 1.6 1.4 | 1.3 1.5 1.3 | 146 | 5
sediment . _ : :
Analysis of|
-the
finished
product

% Ca 10.47] 10.48} 10.5 10,34} 10,1 | 11.2 8.8

s - 3.6 3.6 | - 3.65 3.55| 3,42} 3.3 3.6

Viscosity
at 1000C

(cst) 380 330 320 360 1250 B4 370
* ' | o | : 1
TeN ; 281 281 282 277 R7o 3oz fso

% sediment | 0.02] 0.04) o0.03] o0.04| 0.01| 0.04| o.03

% €0

2 15.05| 5.1 5.3 5.2 | 5.2 | 5.6 | 4.8
% glycol 2 |15 s 15| 1.5 17| 2
compati~ _
bility traces | traces | traces| traces [traces |traces {traces

* total basic number determined by ASTM Standard‘2896.




(cs) 380 330 . 320 360 250 394 : 70 TBN * 281
2 282 277 270 302 240 X sedi ment 0.02 0.04 -
' 0,04 0.01 0.04 0.03 %[err] - 5.05 5.1 5.3

. 5, 5.2 5.6 4.8 %glycol 2 . 1.5 1.-5 1.5
1.5~ 1.7 2 conmpati- bility traces traces traces traces tgaces
traces traces total basic nunber determ ned by ASTM Standard 2896. -13-. .
TABLE |V Exanpl es 8 9 ' 10 ol
Stage D Speed of filtra- t ion (kg/hours/[irr]) 210 120
120 120 % crude sedi nent =13= 0.6 1,3
1.2 1.4 AnaLysis of the fini oduct % Ca :
5.85 10. 47 -10. 45 'iﬂEﬁ%ﬁ& % S 3.45
3.5 3.7 ‘3.7 Viscosity at 1000C (cst) 120
380 410 410 TBN (ASTM 2896) 161 280
280 2'9
3
Examples 8 9 10 11 ¥
Stage ©
Speed of filtra-
tion - .
(kg/hours/m2) 210 120 120 120
% crude .
sediment 0.6 1.3 1.2 1.4
'Ana(ysfs of the
' finished
nroduct
% Ca 5.85 10,49 10.45 10.4
XS 3,45 3.5 3.7 3.7
Viscosity at | ' _ -
100% (est) 120 380 - 410 410 e
"TBN (ASTM _2896) 161 280 280 279 »
X sediment 0.04 0.03 0405 0.05
%X Co, o 2 5.3 5.3 5.3
% Glycol 1. led 1 0.5
compatibility traces traces traces traces




%)sedinenp- Sy 0.04

. 0.03 0. 05 0.05 % \
[ er kg~ ’ 2 ’ 5.3 ' 5.3 5.3 X .
GLycol 1 ' 1:4 1 0.5 pY
conpatibility traces traceg, . traces traces
-14 -.‘ExXanples 12 to 23 and 28 A) Sul phurisation. dehydration and
neutral i sati on Dodecyl phenol, sul phur, linme, calciumor anmonium chloride

andwan oil and in sone 5 Examplles 3d@ctbc23candaR8 introduced into the
reaction vessel, while stirring. The mxture is heated to 155 C under |
slightly reduced préssured)oSglphunipation fdehydratienqand| pembralisation
consisting of a mxture of ethylene glycol  and 2-but oxyet hapol or

but oxypr opanol is sIomﬁy'Qﬂgéﬁg%BhFH°%heSEBBPEE:oilﬂﬁlh?ﬂ%?%@? f ol | owed by
a second batch of 2-butgxyethagaol Qr. but gxypropangl onlLy.in the course of 40
m nutes. The m. < °fg§eca8 e sIPbﬁtl?nﬁeﬂﬁcﬁﬂm%ressure (930

Car bonaxt 1 on cor BoRbRee rbelie pB3S, ARl 1B URRRT LPREsoHRi ¢ probsure
for 120 m nutes ybdih diddill, WHileS sltieR i Fnadagseut 6%@@&%&@2 the

gl ycol 20 _ A vacuum i's progressively applied up to
The mixture i s heatss ™ uierC dldight 1jowedardd pressure (930 x 10%Pa)..

-4

A first batch of alcohol consisting of a mixture of ethylene
glymﬂuami'zimmnxmaiwnol or butoxypropanol is slowly added

10 in the course of 30 minutes, followed by a second batch
of 2-butoxyethanol or b;toxypropanol only .in the course of

' ho'miﬁutgs. ‘The mixture is kept at 165bc under slightly

reduced pressure (930 x 102Pé) for 1 hour.
| A distillate D, is collected.

15 '~ B) Carbonation

. Carbonation is carried out at 165 C under

atmospheric pressure for 120 minutes and the diluent oil
is then slowly added.

C) Removal of the glycol

20 "A vacuum is progressively applied up to 66.5 x

2Pa. The mixture is heated-at_190°c for 1 hour and

10
a . then subjected to stripping with nitrogensat.190°c for
1 hour.
| A'distillaée D, is collected.
25 D) Filtration
The amounts of reactants used in the various

stages are shown in Tables V to VIII: the results obtained

are given in Tables VI and VIII.



t hen subjected to stripping mnth nitrogen at 190 C for 1 hour. A distillate

[erY] is col l ected. 25 D) Filtration The ampunts of reactants used
he various stages are shown in Tables ¥ to VIIIl; the results obtained
given in Tables VI and VIII. -15-  Exanpl e 24 The operatlon descri bed

I n Exanple 12 is carried out, introducing a m xture of 10 g of "glycol and
.10 g of 2-butoxyet hanol (flrst batch) fromthe start (and not when 5 the -,
tenperature reaches 155 C). Equi val-edtSresults are .obtai ned. Exanple 25 The"
operation described in Exanple 12 is carried out, introducing the 10 g of
glycol at the start, deEEMEbEJZEtW'the 10 g of 2-butoxyethanol at 155 C.

Equi val ent results are qbtai ned. Ex The oper at.i ons described in
Exanples 9 to 11 are ¢ EPHR "'°§’( Lﬁ[’)ﬁmlles d@dé’&ﬂrﬁ-ﬁéin

15, contatnt gy about bl S Al a?*@fs it A S R IR has ar e
given in Tabtﬁ%ﬂ%&é&ﬂﬂ%ﬁﬁﬂ”fﬁf%@t batch) from the start (and not when
5 the temperature reaches 155°C). Equivalent results are
obtained.
Exgggle 25
The operation described in Example 12 is carried
out, introducing the 10 g of glycol at the start, followed
10 by the 10 g of 2-butoxyethanol at 155°C. Equivalent results
are obtained..
__EEELE_ZQ
The operations described in Examples 9 to 11 are
carrled out, starting from sulphurised dodecylphenol
15 containing about 8% of sulphur. ' The amounts of reactants
- used in the various stages are shown in Tables VII and VIII:

" the results obtained are given in Table VIII.:

Example 27
- The operation described in Example 26 is carried
20 out, using sulphurised dodecylphénol containing 7%lof *
sulphur and an additional amount of sulphur. The _ T .

amounts of reactants used are given in Tables VII and’

VIIXI; the results obtained are given in Table VIII.



'The;oﬁeratfon described in Exanple 26 is carried 20 out, using sul phurised _
dodeeyl phenol contai ning 7% of sul phur and an additional amount of sulphur. |X

The anpunts of reactants used are gi'ven_in Tables VII and VIIl: the results
obtained are given i'n Table VIII. - 16 - TABLE V ExanplLes 12
13 .. 14 © 15 16 17 18 Stage A DDR g 87.5
87.5 . 75 87.5 87.5 87.5 75S g 10,9 10.9
9.2~ 10.9 10.9 9.5 13.5 Line g 44 44 44

44 44 44 44 Sul phuri sed g _ _ _ _

_ _ lerr} : g _ _ 2 _ _
_[err] ' g 2 2 _— 2 2 . 2 2
Ferr] g _ _ _ _ _al g 35
35 35 - 35 - 35 35 35 _Gygcal g 10 6.2
10 9.2 13.2 10 10 bUtoxy%Lquol g 10+70 10+70 10+70
10+70 10+70 10+70 10+70 but oxypropanol o _ _
N _ G.ycol g 4 1 4, 3 4 4

4 butoxyethanol g 15 15 15 15 15 15 15

but‘oxypr opanol g

&

Examples 12 |13 14 15 16 17 |18

Stage A

poP of 87.5 | 87,5 | 75 | 87.5 |87.5 |87.5 |75

s gl 10,9 | 10,9 | 9.2 | 10,9 | 10,9 | 9.5 |13.5

Lime 9| 44 a6 | 44 4 |46 fes 44

s i - - - - - - -

ulphur*t%%z; 9

NH4C|. gl - - 2 - - - -

cact, g 2 2 - 2 2 2 2

CHj\OOH - - - s - - -

oil - g 35 35 35 35 35 |35 35 -

6lycol 8| 10 6.2 | 10 9.2 | 13,2 | 10 10
v butoxyethanol g{10+70 [10+70 ]10+70 {10470 {10470 {10+70 |10+70

butoxypropanolg| - - - - - - -
|

]

21 .

H0 ' 9 1 11 1n jun {n 11 11

Glycol gl & 1 4 .} 3 4 4 4

butoxyethanot g| 15 15 1S | 18 15 [ 1s 15

butoxypropanolg] = - - - - C- -




17- TABLE VI Exanpl es . 12 13 14 15 16 17 -

8 Stage B [err] g 14 15 14 14 14 14 w7/
4 QL g 35 35 35" © 35 35 . 35 35 {err]
gl ycol g 1 1 1 1 1 1 1
but exyet hanol g 62 62 - 62 62 62 62 © 62
but oxypropanotg  _ _ _ - 17 - T _ _lerr] -
evolLved g 3 3 2.7 2.6 3.3 2.6 3.6 Stage D w
speed of fit tration (kg/hours/nR) 1%QBLE\H 95 100 95 96
105 105 % crude 1.4 2mm————= 1.8 1.4 2.4 1.8
1.8 sedinment Apalysis of the finigshed nro- X —l11.2 10 4
11.4 11.3 0.8 11.2 11.2 $ S 3.5 3.4 2.9
3.6 3.3 xamples 5 vikddsity 13t 1406 |15478] 16 404 17 3938 4B0
336 448 100[err] (cst) TBN (ASTM 23906) 3071 _ 28% 3809 308 o8
307 307 % sixfagentd 0.08 0.¢8 o0Jo7 ¢.07 ]0.08 | 0.07
0..06 % [err] & 6 b. 8 5.9 5.9 6.0 6.1 6.B %
gl ycol 2 1k 1ls .o (2.6 |2 2 1
conpatibilit traces traces traces tgaces tiracesftracey traces %
AT Teo, g 12 "'198° T[98 1% 1a7°°T 14 ““Fra S
oil gl 35 35 35 35 35 35 35 >
22
'gLycoL | gl -1 1 1 1 RS 1 1
butoxyethanol gl 62 62 62 62 62 62 62
butoxypropanot&. - - - - - - -

st evolved al 3 ._ 2.7 | 2.6 3.3 2026 3.6

'b)

. |Stage O

speed of fil-
tration .
(kg/hours/m2) .}130 . | 95 100 95 g6 105|105

% crude led | 2 1.8 | 1.4 | 2.4 1.81] 1.8
sediment _

{Analysis of the o " : e
|finished pro- : ' - "
duct

% Ca 11,2 | 10,4 {11.46 | 11.3 [ 10.8] 11.2 | 11.2
XS C 3,5 | 3.4 2.9 ) 3.6 3.3] 3.1] 3.5
visgosity at 406 478 404 395 480 336 J448

100°¢ (cst) '

TBN (ASTM 2896)| 307 |285 309 308 298 307 . {307

X sediment 0.08] 0.08f{ 0.07| o0.07| o0.08] 0.07] 0.06
xco, 6.6 | 5.8 | 5.9 { 5.9 ] 6.0 6.1 6.3
% glycol - 2 144 1.5 1.9 | 2.6 2 2

compatibility [ eraces|traces|craces|craces traces] traces|traces




- 18 - TABLE VII Exanples 19.

| 20 21 22 23
27 28 Stage A DDP 87.5 87.5 87.5 87.5 87.5
- .75 S 10.9 10.9° 10.9 10.9 10.9
10 Linme 44 44 44 44 44 44 44
sul phy- rised ° ' 82 . 82 DDP
g.[err] g _ _ _ 2 2 _
[ecr] g 0.5 0.5 2 2 _ _
[err] g - - 1 . | _ 1 oil
35 35 35 35 35 -38 - 35 35 glycol g 10
10 .10 10 10 10. 'T%ﬁ V1 10 butoxy- ethanoL 10+70
10+70 10+70 - - 10+70 +70 but oxy- propanol '
- 10+70 _ _lerr] 11 11 11
11 11 11 11 12 gl ycol 4 4 4
4. 4 _ 4 4 4 butoxy- ethanol g 15 15 15
15 i 5 —Srtyxy—proparotT— _ - ne B _r_'
- - Examples 19 20 21 22 23 26 27 28
¢ Stage A
DDP - 87.5 | 87.5 | 87.5 | 87.5 {87.5 | - - 75
S 10,9 10,9 | 10,9 | 10.9 | 10.9 0 _ 2.5 | 10
Lime ¢4 &b 44 | 44 144 44 44 50
sulphu~- : |
‘|rised - - - - - 82 82 -
DOP g ' '
NH,CL 9' - - - - - 2 | 2 -
: |cact, of - 0.5 | 0.5 | 2 2 - - 2
CH,COOHg ~ - 1 - - - - 1
" Jeit 3 35 35 35 |35 35 35 |35 35
SLYCOL 10 10 10 10 19 10 10 10
Ibufoxy- ' ) : ' : E
ethanol g 10+70 | 10+70 |10+70 - - 10470 110470 |10+70
butoxy- A |
ropanol - - - 10+70 - - - -
o -
u -
HZO 11 011 11 11 "1l 11 11 12
blycol j & 4 4 4 .} 4 4 4 4
butoxy-~ - o
thanolgﬁ 15 15 15 - - 15 - 18 15
utoxy- . ' _ | :
ropanob - - - 15 - - - -




' TABLE VI Il ExanpLes 19 20 21 22 ¢ 23

2 tl 28 Stage B [err] g 16. . 15 14 - 14 - 14
1 14 16 oil g 35 35 35 35 35
35 35 gl ycol g 1 1 1 + 1 1
1 butoxy-- ethanol g 62 62 62 _ _ " 62
62 - 62 butoxy- propanol g _ _ _ 62 _
| rr] evol ved 2.6 2.9 3 3 3.6 0.6 . 1 '
. 2,9 Stage D speed of fil tration (kg/hours/n2) 30 40 95 88
20 110 120 - 95 %rude sedtnd8ts 6 4 1.3 '
1. 4 8 1. 2 1.5 2 Anal ysis of the finished product % Ca
*3 . 9.7 11, 2 11 TABLE VIII3 - 11, 2 12.2 % S
3.6 3.7 3.5 3,5 3. 6 3.6 3.6 2.9
viscosity at 0 100 C (cst) 30 292 398 372 295 380
396 530 'BN,(ASTN 28961 30 20 308 304 215
308 306 332 . 3 '
Examples | 19 20 21 22 23 |26 |27 28
Stage B
co, af 16. 15 14 14 14 14 14 16
0il g 35 35 35 35 35 35 35 35
22
glycol . g 1 | 1 1 1 1 1 1 1
butoxy- kD
ethanol g{62 | 62 62 - - 62 62 62
butoxy- _ ' .
"lpropanel g} - - - 62 1 - - 1 - -
H 2,6 | 2.9 3 3 | 3.6 0.6 1 '2.9-
S evolwedg _ _ : _ ‘
éﬁﬂ&!
speed of filf
tration ' , i
(kg/hours /a2y w0 |95 |ss |20 fito fi120 os
X crude : -
sediments 6 4 1e3 1.4 _8 1,2 1.5 2
Analysis of '
the Finished]
Eruduct
% Ca k.3 9.7 | 11,2 | 11 7.8 | 11.3 | 1,2 | 12.2
s 3,6 3.7 3.5 3,5 3.6 3.6 3.6 2,9
vxscosxty at] . ' . .
100°C (est) |30 292 {398 |372 295 380 [396 |530
T8N (ASTH . _
2896) 230 268 [308 |304 215 [308 [306 [332
% sedinents | 0,07 0,06| 0.06| 04,06{ 0.04f 0.05{ 0.05| 0.l
% co, 5.0 Sed | 6.7 6.5 4.6 6.5 6,4 6.8
% glycol . | "2 2 |2 2 2 2 2 -2 -
CoR- .
patibility {trgces | traces{traces|traces|{traces{traces|traces|traces




9% erxy .0 5. 4 6.7 6.5 4.6 6.5

6:8 % gl ycol 2 -2 2 2 : 2 2

2 patibi-kity traces traces traces traces traces traces traces traces

-20 - CLAIMS 1. Process for the preparation of a sufﬁﬁﬁ??sed—a#kaLLng_garth

metal al kyl phenate of hi gh al kalinity, which conprls |S|ng a
sul pHuri sed al kyl phenol with an alkaline earth netal mw ﬂ”’ﬂmfnce
han

%sediments 0.07° . 0.06 0.06 0.06 0.04 0.05 0.05 0.1 <
5 6. 4 )
2

of a diluent oil, .5 glycol, and an alcoQﬁi of boiling poi
150[err], filtering, after distillation d wat er, al cohol and egcoP and
carbonating the filtrate, followed by distilling off glycol, alcohol and,

if present, water, and then filtering to renmove sedi nent, t he
neutralisation and carbonation being cafgigsgg 10 out in. the presence of
hal i de ions,. and the follow ng anount sTOf Teactants being used: the
anount of al cohol corresponds to a nolar ratio of al cohol/glycol greater
than or equal to 0.4:1; the ratio between the amount of alkaline earth
met al base used exprested Process, fandchepraparation K sulswiphurdged

al Ryl phenol , Eressed in nols of aIkyIphenoI Is from0.4:1 to 3:1, the
amount of gl yabd aébﬂ¢e§®bhﬂstéah.%%KE&PhQnaﬁﬁ(ﬂfzhﬂaﬂ|4%$4%%&4¥ﬁnﬂﬂﬂlch

base/ gl ycol of from=2.6:1 to 8;1, the anmpuynt al.i de ions corr ponds to
a ratio of gr GARRE bRES chenbr akibs ing sao?“]aﬂ’bl'ﬂ'hq’rsrfé'{] AV ERanaL 4 thyap

fromo0.01:1 tolgaign% gggtﬁ me €47 Qéséﬁ1ﬂ€¥ J presence of a diluent oil,

-5 glycol, and an aléohol of boiling point greater than 150°C,
filtering, afﬁer distillation of water, akxmdlémighﬂnl,and
éarbonating the'filtraﬁé, followed-by distilling qff glycol,
’aicohoi and,'if.p:esent, water, and ﬁhen filtering.to remove
sediment, the nehtralisation and cérbdnatioh'being carried

' lo_out.in.the'p:esence of halide ions, and ﬁhe foliowing

 amounts of reacﬁé&ts beiﬁé used:"the amoun£ of aléchol
cozrespéndshto a molar ratio.of alcohbl/glycoi greater'than
or equal to 0.4:1, the ratio between the amount of alkaline
earth.metaiﬁbasg.uéed, expreséed in mols, and the amount of

5,
\'\

15 sulﬁhurized alkylphenol, expressed in mols of alkylphenol, -

(I

is from 044:1_to 3:1, the amount of glycol corresponds to a

molar rat1o of alkaline ea:th metal base/glycol of from

rﬁg:' '

2.6:1 to 8:1, the amount of hallde ions corresponds to a
ratio of gram atoms of halide/mols of alkaline earth metal

20 base of from 0.01l:1 to 0.15:1 and the amount of'CO2
éorfesponds to a ratio of mols of'.CO2 to gram—atoms'of alkaline

earth metal of from 0.25:1 to 0.75:1.



corresp lo-of nols of CO2 to gram atons of al kaline earth neta

~NfromO0.25:1 to 0.75:1. -21- 2. Process according to claiml, in whi=¢h
ol a“”"l"ﬂmuﬂlltﬁulnlgl ycol is 0.4:1 to 10:1, the nolar ratio of

al i ne "al kyl phenol is 0.6:1 to 2.5:1, the nolar ratio of

alKal.ine éarfh et %ade/ 5 glycol is 2.7:1to 6:1 and the ratio of

gram at ons of halide/nols of alkaline earth netal base is 0.015:1 to o
0.09:1. 3. Process according to claiml1l or 2 in which the al kaline eart h ¢
nmetal base is cal cium hydroxide. 10 21 - 4. Process according to any

f th di | ai i which t l.cohol of . boi | i ng, poj.nt ter th
150 C 15 an al kanol wi { A6 PEBOLAS: APRBRIMAEOOP ARtk kY oY RLFD) R
5 . o : ! g o |
or - but oxyot Reaar. 2a€1R) B a1 oBnl/RTxEOE 18 STULAREOTOLL SeEREEET!
whi ch the hal rdeic0BE Q&ﬁa@ﬁh&rbﬂﬁthoﬂétai;bEB@?SiﬁyQﬁﬁQﬁ?i”ﬂst@.GLEi"‘6,

in which the chloride ions are introduced in the formof [err], [err] 20
orferr]. 8. Prec@sS:accehd mglhae 2aYiof ofhalRakindi egrthamétali Bagych the.

_neutralisation is carried out in the presence of an amne., in an anount
correspondi Bggllycal is 2.7:1 to 6:1 and the ratiq of gram-atoms of ¥
halide/mols of alkaline earth metal base is 0.015:1 to
0.09:1. | " | |
| 3. Process according to.éléim 1 or 2 in which
the alkaline earth metal base is calcium hydroxide.

10 | 4, Proceés éccording to any of the preceding
claimé, in whiqh the alcochol of boiiing point Qréaﬁer than
150°C is an élkanol with 6 to 1k carbon atdms or an
alkoxyalkanol. _ | | |
' | " 5. Process accoraing'to'ciaim 4, in which fhe

15 séid alcohol is ethylhéxanol or 2§butoxyethanol..
| 6. Process accérding.to any of the preéeding
cléims. in which.the hélide'ions are chloride iohs. |

7. Process acéording to claim 6, in which the
chloride ioﬁs are introduced in the férm of CaCl,, ZnCl,

20 or ME,CI. | |

| '8.lPrpcess acéording to any oflthe-preceding
claims, in which the neutralisation ié carried out in the
., presence of an apineg in an amount cbrresponding to a
- molar ratio of amine/alkaline earth metal basé up tb 6.2:1.
25: - o 9; Process according to claim 8, in which.the

amine is ethylenediamine or tris-(3-oxa-6-amino-hexyl)amine.



mol-ar ratio of . am ne/ al kal i ne earth netal base up to 0.2:1. 25 9.
ProCess accordlng to claim8, in which the amne is ethyl enedi am ne or
tri$-(3-oxa-6-am no- hexyl)an1ne -22- 10. Process according to any of

the preceding clains, in which the neutralisation i In t he
presence of acetic acid in an anpbunt correspondi ng ﬁ“ﬂmwn ﬁ“u ”" )
acetic acid/alkaline earth netal base up 5 to 0.2:1.* 1F. Pro&es%,&tcording
to¥aim 10, in which the nolar ratio of acetic acid/alkaline earth metal.
base-is up to 0.1:1. 12. Process accordiﬁg To any of ‘the preceding 10

clains, in which the sulghurised al kyl phe pre ar d jn S|tu i the
neutralisation mxture fﬂgﬁlgﬁ gfffléﬁfﬁﬁalﬁﬂd ? Eé

accor ding 10 cl gyRshgSUls Ay Laaeaﬁeg%;‘«g;aps@;bﬂ § Yl lga Hg l%ﬁfesﬂ i ng

Exanpl es. 15 hurlse I Ne ear na

prepared by thepdeQease ef %@:)étﬁE bBsaPiRCed]! Eﬁoﬁh%' EErr%ﬁﬁgt d p?ri:Ba&' ng

oil conprising a sul phurised al kaline earth netal al kyl phe epared by
the process of  mejagf r@ltdomoflabetie acid/alkaline earth metal base up

s 5 to 0.2:1.
3 11. Process according to ¢laim 10, in which the
molar ratio of acetic acid/alkaline earth metal base is
up to 0.1:1. .

12. Process according to ény of the preceding

10 élaims, in which the sulphurised alkylphenol is prepared
in situ in the neutralisation mixture from an alkylphenol
and sulphur. |

13. Process accordihg to claim 1 substantially as
described in any one of the foregoing Examples.

15 14. A sulphuiised alkaline earth metal alkylphenate'.
prepared by the process of any of the preceﬁihg claims.

15. A lubricating oil comprising a sulphurised

~alkaline earth metal alkylphenate prepared by the process

of any of claims 1 to 13.

Mok . S




