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compound.  The use of glycol in the process necessitates the need for the process to be carried 

out at elevated temperatures as the step of alcohol stripping of the glycol must be done at high 

temperatures to be effective. 

[0011]     A problem with the above processes is that there is a low uptake of metal salt 

to form the resultant overbased sulfonate detergent product which results in a slow filtration 5 

rate of the product due to a build-up of solid which blocks the filtration pathway.  

[0012]     In addition, the disclosed technology provides a lubricant composition which 

exhibits improved frictional performance (i.e. lower friction), improved anti-wear 

performance, and improved fuel economy. 

Summary of the Invention 10 

[0013]     According to a first embodiment of the present invention, there is provided a 

process for preparing an overbased metal detergent in an oil  

medium comprising the steps of: 

(1) providing an organic acid selected from a group consisting of: 

 a hydrocarbyl-substituted organic sulfonic acid;  15 

a mixture of hydrocarbyl-substituted organic sulfonic acids;  

a metal salt of said organic acid; and 

mixtures thereof; 

(2) further providing at least one mono-alcohol; 

(3) further providing a basic metal compound; 20 

(4) further providing a carboxylic acid having 12 to 20 carbon atoms; and 

(5) reacting the mixture of step (4) with carbon dioxide to form a carbonated 

overbased metal sulfonate; 

wherein the resultant overbased metal detergent has a metal equivalent to sulfonic acid 

substrate ratio  of  5:1 to 27:1.  In one embodiment, steps (1) through (5) are performed 25 

sequentially, i.e., (1) followed by (or mixed or reacted with) (2) followed by (or mixed or 

reacted with) (3) followed by (or mixed or reacted with) (4), and thereafter reacted as in step 

(5).  In other embodiments steps (1) through (4) may be performed in other orders or 

simultaneously.
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 The Claims defining the invention are as follows: 

 

1. A process for preparing an overbased metal detergent in an oil medium comprising the 

steps of: 

(1) providing an organic acid selected from a group consisting of: 

a hydrocarbyl-substituted organic sulfonic acid;  

a mixture of hydrocarbyl-substituted organic sulfonic acids;  

a metal salt of said organic acid; and 

mixtures thereof; 

(2) further providing at least one mono-alcohol; 

(3) further providing a basic metal compound; 

(4) further providing a carboxylic acid having 12 to 20 carbon atoms; and 

(5) reacting the mixture of step (4) with carbon dioxide to form a carbonated 

overbased metal sulfonate; 

wherein the resultant overbased metal detergent has a metal equivalent to sulfonic acid 

substrate ratio of  5:1 to 27:1. 

 

2. The process according to claim 1, wherein the resultant overbased metal detergent has 

a metal equivalent to sulfonic acid substrate ratio of 7:1 to 20:1. 

   

3. The process according to claim 1, comprising an additional step (6) wherein steps (3), 

(4) and (5) are performed at least two additional times. 

 

4. The process according to claim 3, wherein the product of either step (5) or step (6) is 

heated to at least 150°C in an additional step (7). 

 

5. The process according to claim 4, wherein the product of step (7) may be cooled in a 

further step (8). 
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6. The process according to any one of the preceding claims, wherein the carboxylic acid 

has 16 to 18 carbon atoms. 

 

7. The process according to claim 6, wherein the carboxylic acid is stearic acid. 

 

8. The process according to any one of the preceding claims, wherein the carboxylic acid 

is provided as 2 to 20 wt %, or 4 to 8 wt % of reactants. 

 

9. The process according to any one of the preceding claims, wherein the at least one 

mono-alcohol comprises 2 to 10 carbon atoms. 

 

10. The process according to any one of the preceding claims, wherein between 10 and 20 

wt % of the total amount of the basic metal compound may be added at each 

occurrence of step (3). 

 

11. The process according to any one of the preceding claims, wherein the metal salt of 

step (1) is a metal salt of a hydrocarbyl-substituted sulfonic acid and is represented by 

the formula: 

(R
1
)k - A - SO3M 

wherein each R
1
 is independently a hydrocarbyl group having between 6 and 40 

carbon atoms; A is a cyclic or acyclic hydrocarbon group; M is a valence of at least 

one metal ion; and k is 1 to 5. 

 

12. The process according to claim 11, wherein M is a valence of calcium, sodium, or 

magnesium. 

 

13. An overbased metal detergent prepared by the process of any one of the preceding 

claims 1 to 12. 
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14.  A lubricating composition comprising an oil of lubricating viscosity and an overbased 

detergent prepared according to claim 13.  

 

15. A method for lubricating an internal combustion engine, comprising supplying thereto 

a lubricant composition of claim 14. 


