-1- PROCESS FOR THE PREPARATI ON OF DETERGENT- DI SPERSANT ADDI TI VES OF VERY

H GH ALKALI NI TY BASED ON CALCI UM AND PRGDUCTS THUS OBTAI NED The present - - \
i nvention-provides a process for the preparation of detergent-dispersant

addi tives--bf, very high alkalinity for lubricating oils; as well as the

products ‘ebtained. 5 It has al ready been proposed |%F%2p : g\;ﬁtents _
Nos. 3,694, 6,796, 7,260 and 7,257, granted in the nane ﬁSgY cant (
Conpany, to prepare additives of the alkaline- earth netal

al kyl phenoxi des- al kyl benzenesul phonates type, of TBN (Total Basic Nunber -

ASTM St a W]k Iggﬁk =X ' hows that the
processe%%t#%%?t’lﬁg%ﬂ#%no pe%r}’ﬂi M%ﬁ%% obt ai ned whi ch

coul d reqgfy m@p%ﬁy%ﬁ&@m@ﬁ %@@56@% gD RepMits the 15
preparatlonIgF cal cium al kyl phenoxi es-ﬁy\% enzenesul pho- nates of TEN
equal to at |east 300. Eropyeaseny\GHEANED!r ovi des a process for the
preparation of detergent-di spersants, Ich conprises: a) mXxlng together
an al kyl benzems priesent doiven tdon @rdkideheanarocksaitfon thé, hal i de
ions, and line : L '
preparation of detergent-dispersant additives of very high

alkalinity for lubricating oils, as well as the products
obtained.

5 It has already been proposed in European Patents

Nos. 3,694, 6,796, 7,260 and 7,257, granted in the name of
the Applicant Company. to prepare additives of the alkaline-
earth metal.élkyiphenoxides-alkylbenzeneéulphonaﬁes type.
of TBN (Total Basic Number - ASTM Standard D2896) high.r
10 than 200 or 250. | o

- Experience shows that the procésses described therein
do not permit additives to be obtained which éould reach
a TBN of 300.

A process has now been found which permits the

\_~ 15 preparation of calcium élkylphehoxides-alkylbenzenesulpho-

nates of TBN equal to at léast 300.

The present invention provides a process for the
preparation of detergent-dispersénts, which qomp:ises:

a) mixing together an alkylbenzehesulphoﬁic agid. an

20 alkylphenol, dilution oil, halide ions, and lime
| b) eliminating the water formed
c) sulphurizing the product fomed with sulphur in

the presence of ethylene glycol and at least one heavy



& .
b) elimnating the water forned c) sul phurizing the product forned with

sul phur in the presence of ethylene glycol and at |east one heavy -2-

al cohol otHher than ethylene glycol of boiling point higher than [err] d) ..
carbonating the sul phurized product. e) elimnating the ethylene glycol
heayy. al cohol 5 of high boiling point. f) recovering the liquid )
detergent di spersant forned. Preferably the |iquid detergent-dispersa

step f) is recovered by f||trat|on An- rnﬁroved vari ant of the said process
consists in 10 carr fir ta resence of _a

carboxylic acid, %ﬁ§%§$bl 5?%3? gcﬁiggoio?ﬁ1§° +?9 %&%ﬁ#gh%éh?F
glycolic acid Okﬂgﬁﬂ led By "al kyl benzenesul phoni c acid" is neant the
aci ds obtai ned by sulp onation of al kyl benzenes, the al kyl 15 radical or

radical s of which cogfyai RaldohdtifgC 2hBOSuELANES gadlegi ved from I inear
olefins or olefin oli'goners, as t acl s obt al ned by sul phonati on
of e) ellmlnatlng the ethylene glycol and heavy alcohol

5 of high beiling point.
| £) recdvering_the liquid detergent—dispersant formed.
Preferably the liquid detergent-dispersagt in step f£)
is recovered by filtration. | |
An improved variant of the seid process consists in
10 carrying eut the first stage in the presence of a cl-ch _
carbo#ylic acid, possibly hydroxylated, Such as formic “
acid, acetic acid, glycolic acid or oxalic acid. |
| By “allebenzenesulphonic acid" is meant ﬁhe'acids
cbtained by sulphonation of alkylbenzenes, the alkyl :
15 radical or radicals of which contain 15 to'30.carbon atoms
and are derived from linear olefins or olefin oligomers.'
as well as the acids obtained by eulphonation of
\/ | petroleum cuts: their molecular mass, expressed”as the
' sodium salt, is generally from 430 to 560, They are
20 generally used in solutien at about 70% strength in
dilution oil. - _ | _ | |
By "alkylphenols" are uhderstood the alkylphenols
bearing oﬁe orfmore cg-c15 alkyl eubstituents,-and
preferably nonyi-, decyl-, dodecyl-.or tetradecylphenol;'
25 Among the dilution oils whlch can be employed, there

may be mentioned parafflnlc 01ls such as 100 Neutral



»

petrol eum cuts; their nol ecul ar mass, expressed as the sodiumsalt, is _
generally from430 to 560. They are 20 generally used in solution at about

70% strength in dilution oil. By "al kyl phenol's" are understood the :

al kyl oI S bearing one or nore C9-C15 al kyl substituents, and preferably
nonyl ~decyl -, dodecyl- or tetradecyl phenol. 25 "Anmong the dilution .-
oil's which can be enpl oyed, there may be nmentioned paraffinic oils such ass

100 Neutral -3- oil, and al so,naphthenic or mxed oils. The quantity of

oi |l favourably enployed is such fhat the quantity of oil contained in the

final Biqduahol bagodlaachidal VB hisgas: bom g ahlxkbepzgpesul phonic

acid used at the start represents from y welght "of the said

pr oduciog 10 aRGRrALAR Ympd oledss¥ %ﬁéh”%ﬁ&teéﬁéchﬁlahii§? be 49% by weight of

the said product. Anong the halide ions, there nay preferably be nmentioned
[err] conepined unedhen fihalf pradattagineluding tRateihlichakbsessuch as
ammoni um-chl ori de, calciumchloride, zinc chloride, etc.
from the alkylbenzenesulphonic acid used at the start)
5 represents from 20 to 60% by weight of the said.prodﬁct,
or preferably 25.td 55% énd:most especially 30 to 40% by
weight of the said pfodﬁct;
among the halide ibns,.theré'may preferably be -
mentioned cl; they.are”used in the form of ammonium or
10 metél salts, such as ammonium chloride, calcium chloride,
- zinc chloride, etc; |
The first stagé is fa#éurably carried out at a
.température-above 70°C and below 130°c, in the presence
of éuantities of réagehté corresponding to the following
15 mo;ar_ratios: |
. alkylphen§l/élk?lbenzenesulphonic'adid of from'Q.h
to 10, and preférabi& from 0.8 to 5
| ._lime/(alkylphenoi'+ aikylbenzénesulphpnic acid) of AU
£rom 2.6 to 8, and preferably from 2.8 to 6 .
.20 . halide ion/lime of ffom 0.005 to 0.15, and
preferably from 0.015 to 0.09 o
. optionﬁlly?hydfokYiéted C,~C, cafboxflic aéid/lime
of'from.ﬁ.to 0.2, and pieferébly from 0.61 to 0.2.
This firs£ stage cén'lést from a few minutes to 1
25 hour, éenerally about h#lf an hour.

The stage involving elimination of the water formed



The first stage is favourably carried out at a tenperature above [err], in
t he presence of quantities of reagents corresponding to the following 15
nmotar ratios: al kyl phenol/al kyl benzenesul phonic acid of fromO0.4 to 189~and
preferably from0.8 to 5 |ine/(al kyl phenol + al kyl benzenesul phonic ﬁﬁié?(ﬂ
frqg)z 6 to 8, and preferably from2.8 to 6 20 . halide ion/li -
from0.005 to 0.15, and preferably fromQ.015 to 0.09 optionally _
~hydroxyl ated [err] carboxylic acid/line“of fromO to 0.2 and preferably
fromO0.01 to O.2. ThIS flrst stg%%(uu1last froma few mpute

hour , generallylsalﬁﬁﬂe Ofife 3%t AgESPRETRYIRE RF it ﬁai"?%ncof t he
t f d ' | t at t t f d

pref erab y o [aé}#]P'ﬁ%oe?f#Xa o A3RSABSE 01 T ng poi he. hi gher t han' 15500

(desi gnat ed bel ow * % Ceo gl %:%lQWBEO)SSQlEHg BSJ.BQ' higRes! 8En 15816

may be nentioned: t an
(designated below "heavy alcchols") employed in the third.

| 5 stage, there may be mentioned: the 06-c1h alkanols or
cycloalkanols such as ethylhéxanol, the oxo alcohols, decyl
alcohol, tridecyl alcohol, trimethylcyclohexanol....: the
ethers of the élkylene glycols such as 2-butoxyethanol),
'2-butoxypropanol. 2-(hexyloxy)ethanol,'the methyl ethers of
10 dipropylene glycol:; the alkylene glycols other than
ethylene glycol such as propylene glycol..hexylene glycol_
and the butanediols. | ,
Ethylene glycol and the heavy alcohol can either be
introduced in their entirety at the beginning of the third
15 stage, or preferably portion-wise during the_third stage.
The sulphur'needed for the sulphurizatioﬁ can be
introduced at the beginning of the third stage, or else
{_ can already be present in the first stage.
‘The sulphurization procedure is carried out at a
20 tehperature rangihg from 155°C up to the boiling point of
the heavy alcohol at normal pressure or under slightly
'_reduced pressure; the proéedure-generally lasts froﬁ lto
2 hours. | _ |
The quantity of reagents which can be employed for
- 25 carrying out the sulphurization proceduﬁe corresponds to

the following molar ratios:



cycl oal kanol s such as ethyl hexanol, the oxo al cohols, decyl alcohol, >
tridec al cohol, trinethylcyclohexanol....; the ethers of the al kyl ene-

gl yco ch as 2-butoxyethanol, 2-butoxypropanol, 2-(hexyloxy)ethanol, the
met.h Iegg ers of 10 dipropyl ene glycol; the alkylene glycols other than -
et hyl gl ycol such as propyl ene glycol, hexylene glycol and the _ .
but anedi ol s. Ethyl ene glycol and the heavy al cohol can either be introduced,#
in their entirety at the beginntn® of the third 15 stage, or preferably
portion-wi se during the third stage. The sul phur needed for the .

sul.phuri zat i onSEPREE/2 1Y ERRARRIL FanFNGHEHFMMI S J0 tdhe and rd stage, or

el se can_already b resepnt, in the first stage. The sul phurization

~proceduP®® %r%a}é¥¥i uﬁ' %tt%nlmg]t(e‘?ﬁﬁ%ﬁ Fhd Mﬂ’{.eﬁa{ﬁlﬁ uphtf) the
boilin (o] : e ohol r,al essure or.under slightly
r_edu-cegogréetg%%l?"fg} ﬁ%@p%%%ﬁ e g%’%éé'a‘?’?yt‘f 1%t -p%ﬁe&'ag’i%’our s. The

quanti tyrGf &eggend Sso vy £h can be enployed for 25 carrying out the
sul phuri zati on procedure corresponds to the follow ng nolar-ratios:

5 . ethylene glycol/lime ranging from 0.03 to 0.6, and

preferably from 0.05 to O.A4: |
| . heavy'alcohol/ethylene~glycol ranging from O.i to
30, and preferably from 0.5 to 25.
'  The carbonation operation is favourably carried out W/
10 at a temperature ranging from 155°C up té the boillug ”
point of the heavy alcohol, for a period of time ranging
from 1 to 4 houré, and generally of abgﬁt 2 hours; the
quantity of CQZ introduced is between that which can be
campletelyfabSOrbed by the reaction medium and an excess
15 of 30% above this éuantity;
Since it is exothermic, this carbonation_procédure
can be_perfofmed in the presence of a.supplementary‘
quantity of cold'gthylene'glycol to compensate for ethylene : '¥
glyébl'pbssibly vaporised;
20 ~ The fifth stage is preferably carried out under
vacuum at a:temperature of 180—220°clfor about 1 hour.
| The present invention also provides detérgent-
dispersants of high alkalinity based on calcium obtaiﬂed
bY'thé prbce55'de3cribed above. Thus the quantity of
25 detergenﬁédispersant of TBN 350 which can be added to

lubricating oils is generally between 1.5 and 2% fof_a_



&

-5- sul phur/al kyl phenol ranging from0.6 to 2, and preferably from0.8 to
1.5 (corresponding to a nolar ratio of sulphur/line ranging from0.04 to
0.8, and preferably-from0.06 to 0.5), 5 . ethylene glycol/line '
_ranglng fromO0.03 to 0.6, and preferably fromO0.05 to 0.4; heavy l*-"
al §ohol / et hyl ene glycol ranging fromo0.1 to 30, and preferably from o]
25. The carbonation operation is favourahly carried out 10 at a tenperature
ranging from[err] up to the boiIing poi'ht” of the heavy al cohol, for a

Fhe Sﬂaﬁi.t;”ﬁfr%%?%riéﬁ”dﬁcm S P X BB e S
~absorbed by theyy M %ﬂﬂﬁ4ﬁﬁs% %@r&ke3%§§§HQVSLEh'S

quantlty Slnce I IS exo ermc, i's carbonation pr ure can be

performed in the preﬁ%l%ﬂﬁz@a&@@olﬂwwﬁhqaﬁtbteymbrs%d shhxheae
glycol to conpensate for ethylene glycol possibly vaporised. he

fifth stage is gdmiér addry BavdEibualtlubideia tingu oilat, aut:hrrasr ahure of

“[err] for about 1 hour. The present invention also provides detergent-

di spersants 03 mapiitledne|base y peascif ion baglec iamd olikadnbdse lubricating
oils, other hydrocarbon-lubricants, for example lubricating
oils derived from coal producté. and sYnthetic oils, for
example alkylene pblymers, polymers‘of the alkylene oxide
type and their derivatives, including the polymers of

10 alkylene oxide prepared by polyﬁerising alkylene oxide in
the presence of water or alcohols such aé ethyl alcohol,
the esters of dicérboxylic acids, liquid esters of the
phosphorus acids,.alkylbenzenes and dialkylbenzenes,
polyphenyls, alkyl biphenyl eﬁhers, and polymers of siliceon.

15 Supplementary additives may also be present in the
‘said lubfidating oils alohg with the'détergent-dispersants
obtained'according to thé process of the invention:; there

W o may be méntioned, for example, apti-oxidént additives,

| anti-corrosion additives, ashless dispersant'additiyes.
20 | . The examples'which follow illustrate the invention.
Examples 1 to 16 | | |
A) Stage A

The following are mixed with stirring:
"~ . .the alkylbenzenesulphdnic acid (sulphénic acid),
25 the molar mass of the sodium salt of which is 480, in

solution at 70% strength in 100 Neutral oil:



by the process descri bed above Thus the quantity of 25 y
det er t-di spersant of TBN 350 which can be added to |ubricating 0|Is is

gengt -between 1.5 and 2% for a -6- petrol engine oil, between 3 and |
4% f\o di esel engine oil and between 7 and 20% for a marine engine oil. )
The ricating oils which can b% I nproved in this manner can be various .-
| ubricating 0|Is such as the apht hene base, paraffin base and m xed tod

base Iubricatl 0|Is ogfrﬁﬂ%grocarbon | ubricants, for exanple

| ubri cating 0| d products, and synthetlc oils, for .
exanpl e al kyl MEE olyners of the al kyl ene oxide type and their
derivatives, ?’@ l%% J'he polynmers of 10 al kyl ene oxi de prepared by .
polyner|5|nq Adedien dy@(kaln the presence of water or al cohols such as:

ethyl al cohol, the esters of- dicarboxylic acids, liquid esters of the
phosphor us  aciagmordhisy ldhaeza@es candadicakieyLheszeass, pol yphenyls, al kyl
bi phenyl ethers, and polyners of silicon. 15 Suppl ement ary addltlves

may & so be .prldsment in the said lubricating oils along with the
det er gent - di spersants obtai ned according to the process of the invention,
there = The mlxture is heated at 90°Cc for 30 mlnutes.

Sulphur is added and the mixture is heated at 155¢C

2 Pa).

under sllghtly reduced pressure (930 x 10
Ethylene glycol and a portion of butylglycol are
10 added over ten minutes, then the rema;nder of the butyl-
glycol over fifty minutes. The-mixture is heated at 160°C
'under slightly reduced-pressure for'l hour. |

B) Carbonation

The mixture is heated at 1659C and carbonated for 2
15 hours at atmospherlc pressure. |
~ C) Elimination of the glycol and butylglycol |
The vacuum is gradually ralsed to 66.5 x 102 Pa, and
the mzxture is then heated to 200°c for 1 hour. |
- D) Filtration - | _ | . ' LA
20 . The quantities of reagents employed 1n the d;fferent |
stages are shown in Tables I to IV; the characterlstlcs of
the products obtazned are shown in Tables I to Iv.
Characterlstlcs of the product
« Measurement of the sedlmentatlon ratio
25 The percentages of sed;ments are measured accordlng to
the ASTM Standard D2273-67, introducing however the
following modifications:

. speed of rotation of the centrifuge 6,000 rpm
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may be nentioned, for exanple, anti-oxidant additives, anti-corrosion
addltlves ashl ess di spersant additives. 20 The exanpl es which follow
i 'Fustrate the invention. Exanples 1 to 16 A) Stage A The follow ng are,

m xed with stirring: .the al kyl benzenesul phonic acid (sul phonic acid),

t hé_pol ar mass of the sodiumsalt of which is- 480, in solution at 70%
strength in 100 Neutral oil: 4 -7- .. godecyl phenol (DDP) . 100 Neutral
oil . acetic acid . ammonium<chloride or calciumchloride. 5 .Iime The

.mxture is heated at, [s31dtived cHhuHifigRald. £ocehun,0poadded and the m Xt ure _
I's heated at [err] under slightly reduced pressure (930 x [err] Pa).

Et hyl ene gl ycol and a fiw tpmduaft ot )Heglayxad.lyseldeistdﬁddeédofenrt—écldi mt es,
then the renmai nder of the butyl- 3
petroleum sgpirit E (25 cm™ of product to be analysed + 75

cm3 of petroleum spirit E)
5 ; duration of the centrifugation: 10 minutes.
. Test of compatibility |
- The finished product.is-added to an SAE 50 o0il of
substantially paraffin nature, éo as to obtain a solution
};' containing 25% of ;dditive.
10 ~ The solution is stored for 24 hours, and then
centrifuged under the following conditions:
. speed of rotation: 6,000 rpm
. relative centrifugal force: 10,000
. duration of cehtrifugation: 1 hour
i5 - The sedimention ratio is then measured.
- Examples 2, 3, 11 and 12 are domparative examples.
Example 17 '
The quantities of reagents employed are those used
in Example l..
20 A) Stage a |
The folléwing are mixed with stirring:
. the sulphonic acid
.iDDP _
. 100 Neutral oil
25 . acetic acid
. lime.
The mixture is heated to 90°C, and ﬁhen sulphur and

' ammonium chloride are added.



gl ycol over fifty mnutes. The mxture is heated at 1600C under slightly
reduced pressure for 1 hour. B) Carbonation The mixture is heated at [érr]

and onated for 2 15 hours at atnospheric pressure. C) Elimnation of
- the ol and butylglycol The vacuumis.gradually raised to 66,5 x [err]
Pa, the mxture is then heated to [err] for 1 hour. D) Filtration 20

The quantities of reagents enpkoged in the different stages are shown in
Tables | to IV, the characteristics of the products obtained are shown in
Tabl es | toTh¥ mik&nzet ési beatedoatt hB5pCodndéer Mehighthentedhicede

sedi mentation ratio 25 The percentages of sedinents are neasured :
accordpﬂgsﬁgrﬁhé9AQTNIS@anﬂaﬂd D2273-67, introduci ng however the follow ng.

nmodi fi cations; speed of rotation of the centrlfuge 6,000 rpm . - -8-
relative ceﬁFPV#G@SIgﬁUFEé 2pdodoPPRELBRoBE CPUEY ﬁéyﬁﬂhlﬁgﬁd is diluted

Four- foh ed over 20 minutes, and then the remalnder of the
5 butylg;ycol'over 1 hour.
The migture is left for 2 hours at 160°C under the
'same slightly reduced pressure.
B) Carbonation stage _ _
The mixture is_heated to 165°C and then carbonated | 1;)
lb for 2 hours at atmospheric pressure.
C) and D) Stages identical to those in Example 1
The cﬁaracteristics of the product obtained are
similar to those of the product of Ekample-l.
Example 18
15 The procedufe described in.Examples 1-16 is carried
out, replacing the butylglycol by 1,3-butanediol.
The quantities of reagents employed and £he
characteristics of the product obtained are. shown in
Table V. |
20 Exgggie-lQ _ _ _ _
The.procedure described in Examples 1-16 is.carried
j°ut' réplécing.the butylglyéo; by he#ylglycol..
The quantities of reagents employed and éﬁé.charaCter-
istics of the product obéained are shown in Table V.
25 Example 20
The procedure described in Examples 1-16 is carried
out, replacing the butylglycol bf hexylene_glycol.

The'quantities of reagents employed and the character-



petroleumspirit E (25 [err] of product to be analysed + 75 [err] of
petroleumspirit E) 5 . duration of the centrifugation: 10 m nut
‘Test of conpatibility The finished product is added to an SAE 50 oi
substantially paraffin nature, so as to obtain a solution containin

additive. 10 . The solution is stored for 24 hours, and then centr Uged
under the follow ng conditions: . speed.af rotation: 6,000 rpm. relative
centrifugal force: 10,000 . duration of “Centrifugation: 1 hour 15 The

sedi ment ion 1 atj 4§ 5 TP LA BIRTELES 2red snbin?d H2nikey.
conpar ati ve exanples. anp 1 e quantities of reagents enployed are
t hose used in Xed 2204 A) Stage A The. followng are mxed with
stirring: . thgﬁggﬁ%ﬁﬁﬁTﬁ'atTd . DDP . 100 Neutral oil 25 - . acetic
acid . linme. The procedure described in Examples 1-16 is carried
out, replacing the butylglycol by Z;ethylhexanol.
5 The quantities of reagents_emploYed and the characteristics

of the product obtained are shown in Table VI.

Example 25
) 'The prpceduie described in Example.Zl is carried out,
— replacing the 18 g of acetic acid by 13.8 g of formic acid.
10 The results obtained are identical. |
Example 26

Thé procedure described in Examplell is carried ouﬁ.
replécing the (100 + 560 g) of butylglycol by mixture of
(100 + 193 g} of 1,k-butanediocl and (100 + 400 g) of

15_2-ethy1hexahol'ahd reducing the quantity of ethylene
glycol. | o

- The results obtained are shown in Table VI.



The m xture is heated to [err] and then sul phur and ammoni um.chloride are

.added.

“hour.

reduced pressure.
t hen carbonated 10 for 2 hours at atnospheric pressure.

identical to those in Exanple 1 The characteristics of the product obtained

4 9 The mxture is heated at [err] .under slightly reduced
-presgiyfe (930 x [err] Pa). and a portion of butylglyco
addeer_ 20 minutes, and then the remainder of the 5 butyl glycol

e mxture is left for 2 hours at [err] under the sane slightly
B) Carbonation stage-The m xture is heated to [err] and

Et hyl ene gl ycol

over .1

C) and D) Stages

are. simlar to those of the product of Exanple 1. Exanple 18 15
procedure described in Exanples |
butyl gl ycol by 1,3-butanediol. The quantities of reagents enployed and the

carried out, replacing the

Examgle'” 1 2 3 4
! Sulphonic acid g 440 440 440 440
I pDP g | 261 261 261 261
0il g | 432 432 432 432
Acetic acid ! 10 0 10 10
¥E,CL g | 1o : 10 10
Cac1, g 0 o 0 0
Lime g 378 375 375 375
s o 3 3 40 40 . 33
Ethylene glycol g 86 206 204 66
Bucylglycol g |l00+560 [ 0+0 0+a | L00+ 300
| co, g LS4 156 LS4 156
Crude sediment z 1 ] - 8 1.2
Analysis of the product
ca | z 12.63 | 1.2 1L.3 12,49
s - 4 2,74 3.1 3.1 2.7
Viscosity (100°C) cS¢t 330 460 470 302
co, | z 9.6 8.1 8.2 9.8
“T3N 321 280 285 316
%2 Seaiments. ! .01 0.1 0.l Q.02
Compatibility 1 cracgi_: l 1.2 race 

The

P

are
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characteristics of the product obtained are shown in Table V. 20 Exanple |9
The procedure described in Exanples 1-16 is carried out, replacing the
butyl gl ycol by hexyl-glycol. The quantities of reagents enployed and the ,
character- istics of the product obtained are shown in Table V. 25 Exanple
20 i[he procedure described in Exanples 1-16 is carried out, replacing N
butyl gl ycol by hexyl ene glycol. The quanti flies of reagents enpl oyed t
character- -10- istics of the product obtained are shown in Table
Exanpl es 21-24 The procedure described in Exanples 1-16 is carried out,
replacing the butylglycol by 2-ethy|hean | . The quantities of reagents
enpl oyed and the characteristics of the-éﬁbéai£

VI. Exanple 25 The procedure described in Exanple 21 is carried out,
replacing the 18 g of acetic acid by 13.8 g of form c acid.

Example S 6 7 8

U

Sulphonic acid g 44Q 440 440 440

oDP g | 261 261 6L . | 251

0il g 432 432 ses | sas

Acetic acid g 10 ‘10 1 oi.e | 1s

§E,C1 g 10 10 1 e 15

CaClz . g 0 0 25 o}

Lime g 37s 37% | 442 430

s g 33 40 33 33

- Ethylene glycol § 66 66 . 78 78 _

3ucylglycel g |(lo0 + Lé0 100_+ 560 ;100 + 525 | LOO + 325
\ ca, g | 156 156 195 | 187

«Crude sediment 2 L.5 L.l 1.3 .3
- Analysis of the productl

Ca z 12.2 12,5 | 13.85 | 13.s

s T | - 2.87 2,94 2.52 2.3

Viscosity (100°C) cSt | 246 612 | ant 363

co, 2 9.8 9.8 10.6 10.5

3N : ' 3os ' a1z 360 _ 346

T Sediments 0.03 0,66 | 0.06 0.06

CompatibfLity _ crace LTace:- ; STace -::aca

| S

obt ai ned are shown in Table
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The results obtained are identical. Exanple 26 The pfocedune
.described in Exanple 1 is carried out,

replacing the (100 + 560 g) of

< butyl g ol by m xture of (100 + 193 g) of 1,4-butanediol and (100 + 400 g) X
of 15', hyl hexanol and reducing.the quantity of ethylene glycql. The o
resul NS _Obt ai ned are shown in Table VI. - 11 - TABLE I [err] 12 -
TABLE |1 Exanpl e S 13 - 7 - 8
SuLphonic acid % 440 440 440 440 DDP
g 261 261 26 L 261 O L
432 432 444 444 Acetic acid g
10 LL.8 15 TABLE III

Examples 9 lo 1 1l i
!

| !

' !
SULphohic acid 8 440 440 440 440
002 g| 261 261 261 ' 261
0iL g| 432 432 632 432
Acetic acid g 135 20 0 i0
SE&CL g 15 Q c 0

. Cacly g o) 25 0 0
Lime 3 570 715 375 ;75
s g 3 33 33 33
Ethylene glycol 3. 90 107 66 66
3ucylglyeol g |100 + 680 | 100 + 560 | L0O + 560 |100 + 360
S, g 206 225 155 140

i Crude sediment 4 2 2,5 7 6.1 -

| .

Analysis of the product

Ca Sz 15.4 16.7 10.1 11.0
s - 2.35 2,2 3.1 3
viscosity (l00°C) cSt| 478 522 ° 132 158
co, 4 12 14,3 7 8.3
3N 414 451 252 275

‘% Sediments 0.1 0.12 0.12 0.08
cdmpatibitity_ trace trace 0.1 trace

- | '!

.

e
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[err] ) 10 0 15 [err]
0 . . 0 25 0 Line ' g 375
375 442 . 430 5 g 33 ' 40
33 -33: Et hyl ene gl ycol 66 66 X
78:8uryl gl ycol g 100 + L60 100 + 560 LOO + 525 100 + 352
[err] ' g 154 " - 13%4- 195 ' .
18 7 . Crude sedi nent % 1.5 ' 1.1 1.3
1.5 Analysis of the product Ca ' 12.2 12.5
13. 85 13.4 S % 2. 67 2. 94
2.52 2.3 Viscosity (100C) cSt  YAuBE IV 412 371
363 co % 9.8 ' 9.8 10.6 10.5
"TBN 309 317 360 346 Z
Sedi nment s 0. 03 0. 04 0. 06 0. 06
Conpatibi Lity tcrace trace trace
trace - 13 - TABLE IIl [err] .
Examples ' 13 14 15 18
IS I
% Sulphonic acid g 440 430 525 280
DDP , g 261 2Ll i76 421
oil g 432 432 L 432 LYV
Acetic acid g 0 ira 1.8 i1,8
NE,CL g 10 0 0 0
CaCJ.2 g 0 yA 5 25
Lime g 375 442 442 442
s | g 31 27 72 53
Ethylene glycol g 78 78 78 78
- Butylglycol g (100 + 3560 | 100 + 525 { 100 + 325 | 100 + 525
ca, g 140 196 200 194
Crude sediment & L. 8 L.2 1.2 Lol
4
Analysis of the product
Ca 4 12 £3.9 13.8° L3.7
S R 4 2.9 2.5 0,5 2,5
Viscosity (100°C) cSt| 340 362 303 380
co, 4 8.9 10.5 10.8 105
T3N 303 362 359 356
~ Sediments G.l 0,08 0.l 0.l
Compatibitity- tTace trace trace crace




-14- TABLE 1V [err] 4 - 15 - Jerr] - 16- [err] - - 16 - [err]. - 17
- CLAIMS 1. A process for -the preparation of

- 15 - o v

TABLE V
Examples . . L8 | 1 {20
} . . . . . _
| Sulphonic acid g 440 : 440 44Q i
oDP g 261 261 61 '
oL, g 444 ses | bb
| Acetic acid g 1.8 11.8 1.8
% ¥E,CL g e . 0 | 0
CaClz g 25 2S. 1. 25.
Lime. g 462 442 442
s g 3 13 33
Ethylene glycol g 66 90 66 o
Heavy alcohol g 100 + 525 100 + 525 100 + 525
o, g 195 195 195
Crude sediment % L.5 -2 L.5 T
Analysis of the product.
lea T 13.8 13.6 13.8
LS | oz | 2.8 s IR
-, Viscosity (100°C) ¢St | 410 365 340
- | ey oz 10.5 10,3 | 10.6
- | 359 357 T
i % Sediments. 0.06 0,05 . | 0,06
! Compatibility - e trace . trace. grace
B
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A

det er gent - di spersants, which conprises a) mxing together an

al kyl benzenesul phoni ¢ acid, an al kyl phenol, dilution oil, halide ions and
life 5° b)-elimnating the water formed c) sul phuri zing the=
product formed with sulphur in the presence of ethylene glycol and/agWeast -
ona.-heavy al cohol other than ethylene glycol of boiling point higher tlhan
1550C 10 . d) carbonating the sul'¥hmized product e). elimnating
the ethyl ene glycol and heavy al cohol "of high boiling point f) recovering
the |liquid detergent-dispersant. 2. A process according to C aim1,wherein
in 15 step f) the liquid detergent-diqgﬁﬁiaw& is recovered by filtration.
3. A process according to Caiml1l, wherermaris carried out in the
presence of a Cl-C4 carboxylic acid or a hydroxylated [err] carboxylic
acid. 20 4. A process according to Claim3, wherein the
carboxylic acid,1s tormc acld, acetic acld, glrycolic acrd or oxalrc acrgd.
5.. A process atcording to Caim1l, 2, 3 br 4, wherein the halidé ions are
chloride ions. 25 Examplias A procdss acc@eding te3C ai m 3 whereis the

492 : 525 : 536 : 513 : 440

: Sulphonic acid - 3

: ODP £ 300 : 3060 300 312 ¢ 281

: Qi g 30+ 477 310 ¢ 494 ¢ 432
U : Acetic acid g 18 18 @ 22 ¢ 19 : 10

: NE,CL - g 0 0 0 : 0 .: 1

: CaClz 2 2l 2l 6 g0 : 9

: Lime 2 480 : 480 : 59L : 300 : 375

L8 g 42 ¢ 42 : 42 : 43 3

: Ethylene glycols : 14 : 14 : 177 : I17 : 20.3:

: Heavy alcohol § 1200+646 :200+646 :300+720 :200+750 :200+393 :

: CO, g 204 : 206 : 270 ¢ 210 : 1S

: Crude sediment z: r 1T ¢ 1.5 : : L

:Analysis of the product . H : :

: Ca £: 13,9 : '13,8: LS : 13,6 : 12.5

: S - £: 2.8 : 2.7: 2.5 ¢ 2.7 : 3.1
o :Viscosity (100%C)cSt: 480 : 390 : 800 : 800 : 310
~ : €O, : T: 10,75 : 10.5 : 12.7 : 9.4 : 9.7

: TBN . _ : 353 as7 386 350 : 320
- : X Sediments t Q.04 : Q.06 : Q.1 ¢ Q.1 : Q.06

: Compatibility ‘! trace ‘' trace ‘ trace ‘' trace ‘ trace -




chloride ion is enployed in the formof amnmoni um -18 - chloride or a o

nmetal chlgride. 7. A process according to any one of the preceding
cl ai ns, ein the heavy al cohol is a C6-Cl4 alkannl or_cycloalkanol , .
al kyl en col ether, butanediol or 5 al kylene gl ot her t han ethyle

gl ycol

cO
. 8 A process according to any one of thel H lll
stage a) is carried out at a tenperature above [e
process according to any one of Cains 1to 8, 10 mhereln stage a)

carried out in the presence of- gqudht+ties of reagents corresponding to the

L

mhereln,~
r] 9. A ke
is _

followi ng nolar ratios: . al kyl phenol/al kyl benzenesul phonic acid of from
0.4 to 10. 15 . lime/(al ky|GRBEM8 + al kyl benzenesul phonic acid) of
from2.6 to 8 halide ion/lime of fromO0.005 to 0.15 . optionally

hydroxyl ated [err]. ca gpodéss aforl/ thepfepapdion @2,

15

20 -

25

deﬁergent-dispersants,'which comprises

a) lxlng together an alkylbenzenesulphonlc acid,

an alkylphenol dllutlon oil hallde ions and llme
b) eliminating the water formed
 c) sulphurizing the product formed with sulphur
in'thé éresence of ethylene glycol and at least one heavy
alcohol other than éthylene glycbl of boiling point higher
than 155°C | | N | |
d) carbbnating the sulphurized product
e) eliminating the ethyléne.glydoi'and heavy
alcohol of high boiling peint |
| £) recovering the liquid detergent-dispérsant.
2. A process accqréing to Claim 1,wherein in

step £f) the liquid detergent-dispersant is recovered by

filtration.

3. A process acéording to Claim 1, wherein a)

is carried ouﬁ'in the presence of a C;-C,, carboxylic acid

or a hydroxylated C,~C, carboxylic acid.

4., A process according to Claim 3, wherein the

carboxylic acid is formic acid, acetic acid, glycolic acid

or oxalic acid.

5. A process.according to Claim 1, 2, 3 or &4,
wherein the halide ions are chloride ions.

6. A process according to Claim 5, wherein the

chloride ion is emplojed in the form of ammonium



Fa

20 10. * A process according to Caim9, wherein stage a) is carried

out in the presence of quantities of reagents t he
fol [ owing nol ar rati os: al kyl phenol / al kyl benziﬂ“nﬁﬂmmw',muﬂ of fronFd
to 5. 25 - 1i me/ (al kyl phenol + al kyl benzeresfil phorfl ¢ sac*d) of fr
tolg. . hal i de ifon/lime of fromO.015 to_ 0.09 - 19 - optionally

hydroxyl ated [err] carboxylic aC|d/I|ﬂE1%f from0.01 to 0.2. 11. A process

according to a % one . of the reeg |n i ms, wherein the sul phurization .
stage c) is 5 CAIPFideRf ai™g % of fronl[err] up to the boiling

receding claim. wher o f PRECES A%@éggmﬁ it Fhd, of Bhe B dids 5
A process accordhifls! ouReyeDRCchl ﬂwaics&ﬂas% %rﬁhﬂﬂﬁhlgr s

present in stage A process according to any
cycloalkanol, alkylene glycol ether, butanediol or

5 alkylene glycol other than ethylene glycol.

8. A proeeés according to any one of the preceding
claims, wherein stage a) is carried out aﬁ_a ﬁemperature'
above 70°C and below 130°C. | |

\_/ . 9. - A process according to any one of Claims 1 to 8,

10 wherein stage a) is carried oﬁt in the presence of-
quantities of reegents corresponding to the following
molar ratios:

. alkylphenol/alkylbenzenesulphonic acid of from 0.4
to 10. _

15 . lime/(alkylphenol + alkylbenzenesulphonic aeid) of
from 2.6 to 8. |

. halide ion/lime of from 0.005 to 0.15
. optionally'hydrquleted C,-Cy cerboxylic acid/Llime
from 0 to 0.2. .

20 10. A process according to c1aim 9' wherein stage
a) is carried out in the presence of quantities of reagents
corresponding to the followlng molar ratios:

. alkylphenol/alkylbenzenesulphonic acid of from 0.8
to 5. | | _

25 . lime/(alkylphenol + alkylbenzenesulphonic acid) of
from 2.8 to 6.

. ‘halide ion/lime of from 0.015 to 0.09



precedi ng clains, wherein the quantity of reagents enployed for carrying
out the gtphurization stage c) corresponds 15 to the following nolar -~
ratios; A sul phur/ al kyl phenol of fromO0.6 to 2— ethyl ene glycol/line

of fro ‘]}} 3to 0.6 . heavy al cohol/ethyl ene gI MLO 30.
i 5. A'process according to Oaim 14, wherein the “ﬂ “Ml‘ “ agents_ E

enpl oyed for carrying out the sulphurlzatlon stage €) ¢t corr&8spdbnds to th
followi ng nolar ratios: sul phur/al kyl phenol of from0.8 to 1.5 ethyl ene
glycol/linme of fromO0.05 to 0.4_2%g - . heavy al cohol / et hyl ene

| p

gl ycol' of fromO0.5 to 25. 16. A process according to any one of the -20-

precedi ng cl ai ms, Weptebhallly Reabergalatedstage, ddarsofpli¢ced out a
t enper at ur e of from 155C up to the boiling p n. of the heavy al cohol. 17

A processddttémedbfigfromafy0dntoof.2he 5 preceding claims, wherein the
quantity of [erra introduced in stage d) is between that which can be
conpletely A process accor 1ng to any one of the -
preceding claims, wherezn the sulphurlzatlon stage c) is
5 carried out at a temperature of from 155fc up to the:
boiling'peint of the heavy alcchol.

12, A procesé’according’to_any cne of the’

preceding claims)_whetein the sulphur is introduced in o

stage c).
10 - 13. A process according to any one of Claims 1.
to 11, wherein the sulphur is present in etage a)...

14. A process eccording to any one of the
preceding claims, wherein the quantity of reagehts employed
for carrying.out the sulphurizaticn stage c) corresponds

15 to the following melar ratios: |
. sulphur/aikylphencl of from 0.6 to 2 .
. ethylene glycol/lime of from 0.03 to 0.6
. heavy aicohol/ethylene glycol of from 0.1 to 30.
| -15. A process according to Claim 14, wherein the
26 quantity'of reagents empldyedﬁfor ca:rying out the
| sulphur;zatxon stage c)' eorreeponds to the following
molar ratzos. |
. sulphur/alkylphenol of from 0.8 to 1.5
. ethylene glycol/llme of from 0.05 to 0.4
25 : . heavy alcochol/ethylene glycol of from 0.5 to 25,_

16. A process accordihg to any one of the



absorbed by’the reaction nedium and an excess of 30% above this quantity.
- 18. A process according to any of the 10 preceding clains substantially as
herei n described in any one of Exanples 1, 4 to 10 and 13 to 26. 19. A

oresedng ol 3 b, ac oo che i o conpoed AN IMDVMARRRIE' =059

detergent - di spersant according to Claim19. 21. . Gbrtcatirfg di
conp05|t|on according to C ai'm 20 cont ai ni ng fron11 5 to 20% by wei ght of
the tdet er gent - di spersant. : - 20 -

" preceding claims, wherein the carbonation stage d) is
carried out a temperature of from 155°C up to the boilihg
peint of the heavy alcohol.

17. A process according to any one of the

5 preceding claims, wherein the quﬁntity of coz'intrﬁduced
in stage d) is between that which can be completely
absorbed by the reaction medium and an excess of 30% above

Ky} this quantity.
18. A process according to any of the
10 preceding claims substantially as herein described in
any one of Examples 1, 4 to 10 énd 13 to 26.
19. A detergent-dispersant obtained by a procesé
according to any one of the preceding claims.
20. A lubricating oil composition containing a
15 detergent-dispersant according to Claim 19.
21. A lubricating oil composition according to
Claim 20 containing from 1.5 to 20% by weight of the

detergent-dispersant.




