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__ovERBAsED PHENATES 
The present invention relates to the production of 

overbased sulphurized alkaline earth phenates. 
According to the present invention the process‘ for 

the production of an overbased sulphurized alkyl phe 
nate comprises heating together an alkyl phenol, sul 
phur, and between 0.2 and 1.3 moles of alkali metal hy 
droxide per mole of alkyl phenol and heating the reac 
tion mixture with atleast 2 moles of alkaline earth 
metal base per mole of alkyl phenol followed by car 
bonation at elevated temperature, and filtration of the 
resulting product. I l ‘ 

By “alkaline earth‘metal base” is meant throughout 
this speci?cation a base containing one of the elements 
magnesium, calcium, strontium or barium. 
Examples of suitable alkaline earth metal bases are 

an oxide or hydroxide of magnesium, calcium, stron 
tium or barium.’ ‘ ' ‘ 

The alkyl phenol may be one having from 8 to 30 car 
bon atoms in the alkyl chain. An example of a suitable 
alkyl phenol is the dodecyl phenol produced by the re 
action of propylene tetramer and phenol. 
The alkali metal hydroxide may be a hydroxide of 

any of the alkali metals e. g. LiOH, NaOH, KOH. 
The quantity of alkali metal hydroxide used is from 

0.2 to 1.3 moles, preferably at least 0.3 to 0.9 moles, 
per mole of alkyl ‘phenol fed to the reaction, for exam 
ple about 0.8 moles per mole of alkyl phenol. The mini 
mum quantity of alkali metal hydroxide must be above 
that required merely to catalyse the reaction of alkyl 
phenol and sulphur. It‘would normally require less than 
0.1 mole of alkali metal hydroxide to catalyse the sul 
phurization of alkyl phenol. . 
The relative molar proportions of alkyl phenol and 

sulphur fed to the reaction are preferably in the range 
1:1 to 1:2. The heating of the reaction mixture with al 
kaline earth base may be carried out simultaneously 
with the reaction of the alkyl phenol, sulphur and alkali 
metal hydroxide .or. may be carried out after the ?rst re 
action is complete. The quantity of alkaline earth metal 
base fed to the vreaction is preferably not more than 5, 
preferably 2 to 3.5 mole per mole of alkyl phenol. 
Where the reactions are carried out consecutively, 

the reaction of the alkyl phenol, sulphur and alkali 
metal hydroxide are preferably carried out at tempera 
tures in the range 140° to 200°C, more preferably 150° 
to 170°C. The alkali metal hydroxide may beadded as 
a solid or as a solution in water. A diol e.g. ethylene gly 
col is preferably added. The reaction time may vary 
over a moderately wide range e.g. to 3 hours. A suitable 
reaction time is 1 hour. 
The subsequent reaction with alkaline earth base can 

for example be carried out at temperatures in the range 
110° to 190°C, more preferably 140° to 180°C. Exam 
ples of suitable reaction times are those in the range 0.1 
to 2 hours preferably about ‘A: hour. 

It may be desirable to add a further quantity of alkyl 
phenol to the reaction with the alkaline earth metal 
base when this is carried out in a separate step from the 
reaction of the alkyl phenol, sulphur and alkali metal 
hydroxide. This quantity of alkyl phenol is to be taken 
into account in calculating the alkali metal hydroxide 
lalkyl phenol mole ratio. 

It is desirable to carry out the reaction with alkaline 
earth metal base in the presence of a neutral calcium 
sulphonate to give better dispersal of the base. It is also 
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desirable for the glycol e.g. ethylene glycol and/or a 
high boiling alkanol e.g. tridecanol to be present. 
Where the reactions with alkali metal hydroxide and 

with alkaline earth base are carried out in a single step, 
the preferred temperatures are those preferred for the 
reaction with alkaline earth base in the two step reac 
tion. 

After the alkaline earth base has been treated with 
‘the alkyl phenol/sulphur/alkali metal hydroxide reac 
tion mixture. water of reaction is preferably removed 
e.g. by heating under reduced pressure. The resulting 
mixture is then carbonated by blowing in carbon diox 
ide while maintaining the mixture at elevated tempera 
ture e.g. 120° to 190°C preferably about 160°C. The 
carbonation may be carried out as a single step. Alter 
natively the carbonation may be carried out in two or 
more steps with treatment with alkaline earth base and 
glycol between the steps. 7 
Water of reaction and any free glycol and high boil 

ing alkanol are then removed. This may be done by 
heating under reduced pressure. The resulting product 
is then ?ltered, to give the lubricant additive. 
The invention will now be further described by refer 

ence to the following example. 

EXAMPLE 1 1 

The following ingredients were mixed together and 
heated to 160°C: 
370g of C12-C22 alkyl phenol (approx 1 mole) 
54g of Sulphur 
32g of NaOH 
30g of a neutral calcium sulphonate 
The mixture was maintained at 160°C for 1 hour and 

during the ?rst ten minutes of this period 5 ml. of ethyl 
ene glycol were added dropwise. At the end of one 
hour the mixture was subjected to a sub-atmospheric 
pressure of 400 mm Hg, for half an hour to remove 
H25] 
The following ingredients were then added to the 

mixture: 
222g of Ca(OH)2 
100ml of tridecanol 
166ml of ethylene glycol 
300ml of lubricating oil 
The mixture was maintained at 160°C under a sub 

atmospheric pressure of 400 mmHg and water of reac 
tion was removed over 30 minutes. 
Carbon dioxide (88g) was then fed into the mixture, 

which was maintained at 160°C. When the treatment 
with carbon dioxide was completed the mixture was 
subject to sub-atmospheric pressure and heated to 
200°C to strip out any residual water and ethylene gly 
col and tridecanol. The product was then cooled and 
?ltered. 

EXAMPLE 2 

a. A sulphurized alkyl phenol was prepared by reacting 
an alkyl phenol (10 mole) and sulphur (14 mole) in 
the presence of lithium hydroxide (2 mole) for 2 
hours. The alkyl phenol was a mixture of 60% by 
weight of C12 alkyl phenol and 40% by weight of C18 
to Cmalkyl phenol. 

b. Product (623g) made as in (a) above was mixed with 
calcium hydroxide (230g). The quantity of product 
used was equivalent to that obtained from 1.5 moles 
of alkyl phenol. Ethylene glycol (l 10ml), mineral oil 
(150ml), and tridecanol (100ml) were then added 
and the mixture was heated to 150°C at 400mmI-lg 
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pressure for 1 hour to remove all the water of reac 
tion. Carbon dioxide (80g) was then passed into the 
mixture for half an hour, the temperature of the mix 
ture remaining at 150° to 160°C. The resulting prod 
uct was then heated to 200°C in a vacuum stripping 
step to remove the glycol and the tridecanol. 
The viscosity of the stripped product at 210°F was 

greater than 1000 cS and the acid value was 320mg 
KOH/g. 

EXAMPLE 3 

Lithium hydroxide dihydrate (60g) and alkyl phenol 
of molecular weight (100g) were added to the sulphu 
rized alkyl phenol (620g) prepared as in Example 20 
above. This weight of sulphurized alkyl phenol corre 
sponded to 1.5 moles of alkyl phenol. The mixture was 
then reacted for 1 hour at 160°C. Calcium hydroxide 
(240g) was then added to the mixture followed by eth 
ylene glycol (100ml), diluent mineral oil (100ml) and 
tridecanol (100ml). The mixture was then heated at 
150°C under 400mmHg pressure for 1 hour after which 
time the pressure was raised to atmospheric pressure 
and carbon dioxide (90g) was bubbled through the 
mixture which was maintained at 150°C. 
The product was vacuum stripped while being heated 

to 205°C. 
The acid value of the product was 350.8 mgKOH/g 

and the viscosity was 850cS at a temperature of 210°F. 

EXAMPLE 4 

This is an example of the process of the present in 
vention in which the reaction of the alkali metal base, 
the alkyl phenol, and the sulphur takes place at the 
same time as the reaction with the alkali metal hydrox 
ide. 
Alkyl phenol (555g) in which the alkyl group con 

tained CIFCH carbon atoms (average molecular 
weight 340) was mixed with sulphur (72g), sodium hy 
dloxide (32g), calcium hydroxide (230g), diluent min 
eral o'il (150ml), and tridecanol (100ml), and heated 
together foxll hour. 
Ethylene glyLTKTfUoYnl) was slowly added and the 

reaction mixture heated f0? ‘1 hour to remove water of 
reaction. Carbon dioxide (80g) was then passed into 
the reaction mixture. The resulting product was then 
vacuum stripped while being heated to 200°C, and was 
then ?ltered. 
The acid value of the ?nal product was 299mg 

KOH/g and the viscosity at 210°F was 527cS. 
I claim: 
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1. In a process for the production of an overbased 

sulfurized alkaline earth metal alkylphenate wherein an 
alkylphenol having from 8 to 30 carbons in the alkyl 
group and sulfur are reacted in the presence of an alkali 
metal hydroxide to form a sulfurized alkylphenol and 
wherein the sulfurized alkylphenol is contacted with at 
least two molar parts of an alkaline earth metal base 
per molar part of alkylphenol in said sulfurized alkyl 
phenol and in the presence of ethylene glycol to form a 
sulfurized alkaline earth alkylphenate which is thereaf 
ter carbonated to form said overbased sulfurized alka 
line earth metal alkylphenate, the improvement com 
prises (l) reacting said alkylphenol and sulfur in the 
presence of 0.2—l.3 molar parts of an alkali metal hy 
droxide per molar part of alkylphenol and (2) conduct 
ing said contacting and said carbonation steps in the 
presence of said alkali metal hydroxide. 

2. The process as defined in claim 1 wherein said al 
kali metal hydroxide is sodium hydroxide. 

3. The process de?ned in claim 1 wherein said alkyl 
phenol, sulfur and alkali metal hydroxide are heated at 
a temperature of 140°-200°C. 

4. The process de?ned in claim 3 wherein said con 
tacting of sulfurized alkylphenols and alkaline earth 
metal base is carried out at a temperature of 
1 l0°-190°C. 
5. In a process for the production of overbased sulfu 

rized alkaline earth metal alkylphenates wherein an al 
kylphenol having from 8 to 30 carbons in the alkyl 
group and sulfur are reacted at a temperature of 
l40°-200°C in the presence of sodium hydroxide to 
form a sulfurized alkylphenol and wherein the sulfu 
rized alkylphenol is then contacted at a temperature of 
110°—190°F with at least 2 molar parts of an alkaline 
earth metal base per molar part of alkylphenol in said 
sulfurized alkylphenol in the presence of ethylene gly 
col to form a sulfurized alkaline earth metal alkylphe 
nate which is thereafter carbonated with carbon diox 
ide to form said overbased sulfurized alkaline earth 
metal alkylphenate, the improvement comprises (1) 
reacting said alkylphenol and sulfur in the presence of 
0.2—1 .3 molar parts of sodium hydroxide per molar part 
of alkylphenol and (2) conducting said contacting of 
said sulfurized alkylphenol and alkaline earth metal 
base and said carbonation steps in the presence of said 
sodium hydroxide. 

6. The process described in claim 5 wherein said car 
bonation step is carried out at a temperature of 
l20°-190°C. 
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