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- The present invention relates to the production of highly basic
calecium sﬁlphonates and to lubricating oils containing such highly basic
sulphonates. The term highly basic calcium sulphohate refers to the
calcium salt of a sulphonic acid which contains a stoichiometric excess
of calcium over and above that required to neutralise the sulphonic
acid. Frequently the excess calcium is present in the form of colloidal
calcium carbonate suspended in the caicium_salt of the sulphonic acid.

These highly basic calcium sulphonates are particular1§ useful as
additives in lubricating oils especially automotive lubricants where
their high basicity neutralises aeids férmed during operation ofhthe
engine.' In addition the dispersant effect of the calcium sulphonate
retains particulate ﬁaterial in suspension in the oil thus inhibiting
the formation of harmful deposits in the oil.

It ié well-known to produce highly basic caleium sulphonates by
‘éarbonating a mixture of an alkylaryl sulphonic acid, calcium oxide or
caleium hydroxide, hydrbcarbon.séivent or solvents, reaction promoters
énd optionally water. Typical solvents are the aromatics such as .
toluene or.xylene or aliphatics such as hexane. The requirements of a
highly basic calecium sulphonate that is to be used as a lubricant
additive are that it should combine o0il solubility, high basicity and
low viscosity. The current trend replacing naphthenic mineral oils with
paraffinic oilé has resulted in increased difficulties of oil solubility
leading to unﬁesirably hazy lubricating oils.

An economic reqﬁirement of the process is that the gixture when

reaction is complete should filter ss quickly as possible.

N
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It is the aim of the present invention to provide an economic
process for the production of highly basic caleium sulphonates which
have an atceytahie solubility even in the more highly paraffiric mimeral
oils,

The present invention therefore providésra process for the pro-
duction of highly basic calcium sulphonates comprising caernatingra

»

reaction mixture of:

(i) a sulphonic acid or an alkaline earth metal sulphonsate
(ii) caleium hydrdxide
kY
(iii) a hydrocarbon solvent
(iv) a.CI-C3 alcohol
(v) water

removing the volatiles and obtaining the product by filtration wherein
_ carbonation is effected at a temperature in the range 20°¢c to 35°C
preferably 20°C to 30°C the amount of water is from 4 wt.Z to 35 wt.Z

based on the weight of calecium hydroxide and a stoichiometric excess of

+
.

:mlgium hydroxide used.

The sulphonic acid that may be used iﬁ the reaction mixture im-
ziludes oil soluﬁle sulphonic scids snd these msy be natural or syathetic
gulphonic acids, e.g. a mahogany or petroleum alkyl sulphonic acid; an
3lkyl sulphonic acid; or an alkaryl éulphonic acid. The alkyl sulphonic
gcid should preferably have at least 25 carbon atoms per molecule, and
the alkaryl sulphonic acid (e.g. -alkyl benzene sulphonic acid) should
yreférably have at least 18 carbon atoms in the alkyl chain. Most
euiggble are sulphonic acids having a2 molecular weight of betweeq_§00

mnd 790, 2.g. between 400 and 5CO. BAD ORIGINAL
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Instead of a sulphonic acid, an alkaline earth metal sulphonate
(pfeferebly having a molecular weight of between 300 and 700) can be
used, for e#ample a ca}cium sulphonate.

. We prefer that the sulphonic acid Qr sulpﬁonate be used as a mineral
““o0il solution preferably consisting of 50% to 90% more preferably 60Z to
80% by weight of the sulphopic acid or sulphonate. ~;

The hydrocarbon solvent may be an aromatic or aliphatic hydro-
carbon. Aromatic hydrocarbons are preferred, and examples 6f these are
toluene, xylene and ethyl benzene. Suitable alphatic hydrocarbens
‘include paraffinic hydrocarbons such as n~hexane, n-heptane, n-decane,
n-dodécane, white spirit, naphtha or iso-paraffins and cyclic paraffins
such as cyclohexane,

The Cl--C3 alcohol that is usedris preferably methanol sinee if
other alcohols are used there is a tendency for gel formation to occur
during carbonation.

We are aware of U.S. Patent 3830739 in_whieh excess caleium hydro-
xide is used in the productionqu highly basic calcium sulphonates. We

-have found however, that the presence of added water in the reaction
mixture results in faster filtrationm, provided from 4 wt.X to 35 wt.Z.
preferaﬁly 6 wt.Z to 35 wt.X more preférably from 8 wt.Z to 25.% most
preferably 15 wt.Z to 25 wt.Z based on the weight of calcium hydroxide
in the regction mixture, This amount of water generally corresponds to
about 2.5 to 5 wt.%Z preferably 3 to 4 wt.Z of water based on the total

reaction mixture. We find that the presence of this amount of water

enables a product with acceptable solubility in heavy paraffinic base
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<¢zcks to be obtained. These oils generally contain more than 50%
paraffinic carbon atoms as determined by infra-red spectroscopy by the
method of Glnther Brandes described in the October and November of 1958
editions'ofAErdﬂl unt Kohle. In particular, our invention yields
products soluble in such paraffinic oils which have a viscosity at 100°F
greater or equafﬁfo 500 SUS. The products also have imptovgd filtera-
bility. The exact amount of water that should be used depends’ﬁpon the
amount of excess calcium hydroxide ugsed and the purity of the calcium
hydroxide.

We have found that the use of a stoichiometric excess.of calcium
hydroxide leads to a product of improved oil’solubilityréarticularly in
paraffinic mineral oils. By stoichiometric excess we mean an excess
over that required torréact with the sulphonic acid and the carbon
dioxide. We have also found that the improved oil solubility may be
achieved by introducing the excess of calcium hydroxide into the re-
action mixture aﬁd controlling carbonation so that some unreacted
calcium.hydroxide remains or by ca;bonating the reaction mixture tc
completion of uptake of carbon dioxide and then adding extra calcium:
,véroxide before filtration. We find that to achieve the improved oiil
golubility the product should exhibit alkalinity to phenolphthaleim. Ui
-refer that from 5 wt.Z to 50 wt.X more preferzbly from 10 wt.Z to 2
wt.%Z of the total ﬁeight of calcium hydroxide used constitute the exé&ss.
We have found that the rate at which the product filters.and its solubi-
1ity 'in heavy paraffinic oils depend upon the amount of water added and
¢ng quality of the calcium hydroxide and we prefer to use a calcium

hedroxide containing less than 3 wt.% of calcium carbonate impurity

sr=fucmely Tess than 1wt of eslelws carbouate. BAD ORIGINAL
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The reaction mixture is an o0il solution of the components and

suitable oils include hydrocarbon oils, particularly those of mineral

origin. Oils'whach have viscosities of 15 to 30 ¢S at 100°F are very
suitable. Altérnatizely other oiis which may be used are the lubri-
cating oils which are described later in the specification.

The relative proportions of the materials in the reaeti;n mixture
are n6t critical but we prefer that for every 350 parts by weight of the -
sulphonic acid from 150 to 350, preferably 250 to 300 parts of the
alcohol be used together with 300 to 800, éreferably 400 to %00 pérﬁs of
the hydrocarbon solvent and 180 to 210 parts by weight of calcium
hydroxide.

The reaction mixture is at a temperature in the ramge 20°C to 35°C

preferably 20°C to 30°C during carbonation since we find that if higher

- temperatures e.g. 50°C are used the product tends to be a grease whilst

if lower temperatures such as 10°C are used the préduct tends to be
milky. Where carbonation is continued to saturation point and the
excess calcium hydroxide added'I;ter we find that from 95 to 115 parts
by weight of carbon dioxide are taken up for evefy 350 parts by weight
of sulphonic acid present in the reaction mixture.

After carbonation is complete and any excess caleium hydroxide

added, we prefer to subject the reaction mixture to a soaking period

. before filtering since we find that this significantly increases the

rate of which the mixture will filter. We prefer to hold the mixture at
a temperature in the range 20°C to 35°C, preferably 25°¢C to 30°C for

at least } an hour, the product may be held at this temperature for many

" hours but for economic reasons we prefer to do so for about 1 hour. As

a further modification diluent oil may be added to the reaction mixture

before the soaking steﬁ.
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The reaction mixture is then heated to remove the volatiles, being
the hydrocarbon solvent and the 01-03 alcohol and then filtered
generally using a filter acid to obtain the highly basic calcizam

sulphonate as the filtrate,

The overbased calcium sulphonate detergents frepared by the process

of this invention are suitable for use as additiveﬁ in 1ubtic§ting cils,
both mineral and synthetic. | o

The lubricating oil may be any animal, vegetable or mineral cil,
for example petroleum oil fractions ranging from naphthas to spindle oil
to SAE 30, 40 or 50 lubricating oil grades, castor oil, fish oils or
oxidised mineral oil. In particular the products are ﬁseful in tke
paraffinic mineral oils as hereinbefore des;ribed in which previously
known calcium sulphonates have limited solubility.

Suitable synthetic ester lubricating oils includé diesters such &%
di-octyl a&ipate, dioctyl sebacate,ydidecyl azelate, tridecyl adipats,
didecyl éuccinate, didecyl glutarate and mixtures thereof. Alternsei-
-rely the synthetic ester can be a polyester such as that prepared &y
reacting polyhyd;ic alcohols such as trimethylolpropane and pentaa-—
rythritol with monocarboxylic acids such as butyric acid, caproic aeid,
caprylic acid and pelargonic acid to the corresponding tri~and tecva-
@esters,

Also complex esters may be used as base oils such as those formed
by esterification reactions between a dicarboxylic acid a glycol and 2=
alebohsl and/or a monocarboxylic acid,

- ™
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Other additives may be included in the lubricating oil together
with the additive prépared by the process of this invention. The choice
of additive will depend upon the use to which the lubricant is to be put .
and examplesrof suitable additives include the alkyi succinimide disper-
sants, copolymeric viscosity index improvers and the zimc dialkyldithio-
phosphate antiwear additives, ;

The present invention is illustrated but in no way liﬁited by
reference to the followiﬁg examples,

'«In the éxamples the filtration rate was measured in a Puehngr
funnel for either 1 hour or until 500 grams of filtfate was obtained,
whichever occurred sooner; A filter paper of 77 sq cengimeters area was
used at 150°C and 7 grams of filter aid Clarcel (Registered Trade Mark)
DCB were formed into a layer over the filter paper.

Example

52 parts by weight of an alkylaryl sulphonic acid and 90 parts by
weight of toluene were mixed in a reaction vessel until the sulphonic
acid was completely dissolved. .41 parts of methansl and.;.7 parts of
yater were added, the mixture stirred and 28.5 parts of calcium hydro-
xide (95X pure containing 3 wt.Z calcium carbonate impurity) added
whilst maintaining the temperature. around 25%.

Carbon dioxide was theﬁ passed through the reaction mixture at a
rate of 4.2 parts per hour until no further carbon dioxide was absorbed
which occurred after about 4 hours. The temperature was held in the
range 25 to 30°¢ during the introduction of the carbon dioxide.

After carbonation had been completed a further 6 parts of calcium

hydroxide were introduced and the mixture stirred for 1 hour at about

30°%c. 46 parts of a paraffinic mineral oil were then added and the
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wisivre neated to remove the volatiles, a toluene/water azeotrope
-=:+7311led off at around 105°C and the remainder of the tolueme was
Fgi:ved by stripping with nitrogen at'lSOOC.

Finally 7.5 pérts of the filter ai& Clarcel (Registered Trade Mark)
DCH were added and the product filtered by the method described above to .

=

y.21d a filtrate of Total Base Number-(TBNirin the range 300 to 320 mgs
3/ gram. ' -
Various preparations, some comparative were carried out using the
negle proce;s described above but in some instances, carbonation was
«~opped before uptake was complete and in others the amount of calecium
I /droxide added after carbonation and the amount of water included in
;e reaction mixture were varied. In each instance the produét had a
2.1 around 300 and its filterability, appearance and solubility in a

i2avy paraffinic mineral oil having a viscosity of 600 SUS at 100°F and

~:n-aining 607 paraffinic carbon atoms were as follows:

—
BAD ORIGINAL
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Ca (OH)2 Amount Init:i_a_l Filterabilivy Product
_C_(_)_z uptake after Carbonationl_. ‘ g_zgi " Solubility ; gjht/m2 Appearance
757 max 0 0 Soluble 20 Clear
85‘» max | 0 (¢} Soluvie 55 Slighely
_ 7 | 7 - Eazy
85% max 0 7.52 Soluble 53 . Clear
100% max o - 0 Insoluble - witay
1003 ' 15% 0 Soluble 130 Hazy
1002 52 . 7.5% : "Product Hilk‘yv
100% 10% 7.2% " Soluble. 25 . . Clear
1002 152 7.5% Soluble 25 ear
1608 202 6.5% Soluble 35 Clear
10aX 202 13.1% Soluble 80 Slighely
Haay
1007 " 207 19.7% Soluble 120 Dles
1007 207 | 26.3% ' Soluble 120 Clest

1 Based on the initial amount of Calcium Hydroxide -

2° Based on the total amount of Calcium Hydroxide.

In all instances where water was included the products had =n
zeceptable viscosity.

Solubility is assessed by adding 5 grams of the filtrate to 95
grams of the oil and visual observation of room temperature solubility.
Example 2

The process .of Example 1 was repeated using a calcium hydroxide
from a different source which was 387 pure and contained luss thes 1

wt.Z calcium carbonate., In this Exsmpic zll the calcium wydroxide was

BAD ORIGINAL
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included in the initial reacfion mixture and carbonation was stopped
when 82Z of the stoichiometrié amount of carben diexide Tequired to
react withiallr the free calcium hydroxide had been taken up by the
reaction mixture., Various quanitities of water wefe,added and the

products obtained had the following properties:—-—.

-~

Water _

wt.Z on Total Filtration Rate ' Soiubiiities at 5%
Amount Ca(OH.)2 kg/hr/m2 Initial After 3 Weekg

0i1 1 0il 2 . 0il 1

6.5 52 Cleaf Clear Clear

8.5 82 Clear Clear . Clear

9.8 146 Clear Clear Clear

11.1 225 Clear Hazy : Hazy -

13.0 270 Clear ) Hazy Hazy

In this Example 15 grams of the filter aid were added to every 500
grams of the sulphonate befﬁrérfiltration.

0il 1 was the paraffinic oil used in Example 1 whilst oil 2 was a
blend of 70 parts of the oil of Example 1 with 30 parts of a paraffinic
oil containing §02 paraffinic carbon atoms and having'a viscosity at
100°F of 2500 SUS.
Example 3 |

The process of Example 2 was repeated using the calcium hydroxide
of Example 1 and including 7.5 wt.Z water based on the weight of calcium
hydroxide. The time for which the mixture was held at sbout 30°%

before filtration was varied with the following results:-




-1
Time at 30°C
0

1 hour

2 hours

0000264

Filterability Rate
xg/u/M
53
66

67

Both products were clear after filtration by the method of Exzmple

1. In a similar test in which the product was heated to 50°C for 1 hour

the filtration rate was only 48.

It was found that the filtration rate was the same whether the

diluent oil was added before or after the soaking.

B
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Claims:~

1. A process for the production of highly basic calcium sulphonates

comprising carbonating a reaction mixture of:

(1) a sulphonic acid or an alkaline earth metal sulphonate
(ii) - calcium hydroxide

(iii) a hydrocarbon solvent " -

(iv) a 01-03 alcohol -

{(v) water

removing'the volatiles and obtaining the product by filtration wherein
carbonation is effected at a temperature in the range of 20% to 35%
preferably 20°¢C to 30°C, the amount of water present is from 4 wt.X to
35 wt.Z based on the weight of calciumrhydroxide and a stoichiometric
excess. of calcium hydroxide is used,

2. A process according to claim 1 in which the alcohol is methanol.

3. A process according to claim 1 in which from 8 wt.% to 25 wt.X of
water is used.

4, A érocess according fo any of the preceding claims in which for
'every 350 parts by weight of the sulphonic acid from 150 to 350-9;:&1 of
the Qlcohol, from 300 to 800 parts of the hydrocarboﬁ solvent and 180 to
210 parts of calcium hydroxide are used.

5. A process according to any of the preceding claims in which from 5
wt.% to 50 wt.X excess calcium hydroxids is used,

6. A process according to any of the preceding claims in which all the
calciym hydroxide is included in éhn initial reaction mixture and

carbonation stopped before all the calcium hydroxide has reactsd.

®
[t

£
&



0000264

7. A process according to any of claims 1 to 5 in which the tosciios
mixture is substantially saturated with carbon dioxide and further
calcium hydroxide added after the end of carbomationm.

8. A proéess according to any one of the preceding claims im vhick iiv

reaction mixture is held at a temperature in the range 20°c te 35°C

—

following carbonation Qnd before filtration.

9. A process according to any one of éhe preceding claims iw ;hich fTive
calcium hydroxide contains less than 1 wt.Z calcium carbonate.

10. A process according to claim 1 substantially as hereinbefore
described with particular reference to Ex;mple 1,

11. A process according to claim 1 substantially as hereinbefore
described with particular reference to Examples 2 and 3,

12. A highly basic calcium sulphonate whenever produced by z pricess

according to any one of the preceding claims.

-ﬂt
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