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CLAIMS: 

 

1. A method for improving wear protection in an engine lubricated with a 

lubricating oil by using as the lubricating oil a formulated oil having a HTHS 

viscosity of less than 2.6 cP at 150°C, said formulated oil having a composition 

comprising a major amount of a lubricating oil base stock and a minor amount of 

metal phosphate nanoplatelets; wherein said metal phosphate nanoplatelets are 

dispersed in said lubricating oil base stock sufficient for the formulated oil to pass 

wear protection requirements of one or more engine tests selected from TU3M, 

Sequence IIIG, Sequence IVA and OM646LA, wherein the metal phosphate 

nanoplatelets comprise alpha zirconium phosphate (ZrP) nanoplatelets. 

 

2. The method of claim 1 wherein the lubricating oil base stock comprises a 

Group I, Group II, Group III, Group IV or Group V base oil. 

 

3. The method of claim 1 wherein the alpha zirconium phosphate (ZrP) 

nanoplatelets comprise platy particles having diameters less than 1500 nm. 

 

4. The method of claim 1 wherein the alpha zirconium phosphate (ZrP) 

nanoplatelets are grafted with a hydrocarbon polymer to form hydrocarbon polymer 

nanoplates that are dispersed in said lubricating oil base stock. 

 

5. The method of claim 4 wherein the hydrocarbon polymer comprises a 

homopolymer, random copolymer or block copolymer that is amorphous and has a 

molecular weight below 25,000. 

 

6. The method of claim 1 wherein said formulated oil further comprises a long 

chain hydrocarbyl dispersant containing oleophilic portion and polyamino segment. 

 

7. The method of claim 6 wherein the dispersant comprises polyisobutylene 

succinimide polyamine (PIBSA-PAM). 
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8. The method of claim 1 wherein the oil base stock is present in an amount of 

from 70 weight percent to 95 weight percent, and the metal phosphate nanoplatelets 

are present in an amount of from 0.1 weight percent to 10 weight percent, based on 

the total weight of the formulated oil. 

 

9. A method of improving wear protection in an engine lubricated with a 

lubricating oil, said method comprising using as the lubricating oil a formulated oil 

comprising a lubricating oil base stock as a major component and metal phosphate 

nanoplatelets as a minor component; wherein said metal phosphate nanoplatelets are 

dispersed in said lubricating oil base stock; and wherein wear protection is improved 

as compared to wear protection achieved using a lubricating oil containing a minor 

component other than said metal phosphate nanoplatelets, wherein the metal 

phosphate nanoplatelets comprise alpha zirconium phosphate (ZrP) nanoplatelets. 

 

10. A lubricating engine oil having a composition comprising a major amount of a 

lubricating oil base stock and a minor amount of metal phosphate nanoplatelets; 

wherein said lubricating engine oil has a HTHS viscosity of less than 2.6 cP at 150°C; 

and wherein said metal phosphate nanoplatelets are dispersed in said lubricating oil 

base stock sufficient for the lubricating engine oil to pass wear protection 

requirements of one or more engine tests selected from TU3M, Sequence IIIG, 

Sequence IVA and OM646LA, wherein the metal phosphate nanoplatelets comprise 

alpha zirconium phosphate (ZrP) nanoplatelets. 

 

11. The lubricating engine oil of claim 10 wherein the base oil comprises a Group 

I, Group II, Group III, Group IV or Group V base oil. 

 

12. The lubricating engine oil of claim 10 wherein the alpha zirconium phosphate 

(ZrP) nanoplatelets comprise platy particles having diameters less than 1500 nm. 

 

13. The lubricating engine oil of claim 12 wherein the alpha zirconium phosphate 

(ZrP) nanoplatelets are grafted with a hydrocarbon polymer to form hydrocarbon 

polymer nanoplates that are dispersed in said lubricating oil base stock. 
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14. The lubricating engine oil of claim 13 wherein the hydrocarbon polymer 

comprises a homopolymer, random copolymer or block copolymer that is amorphous 

and has a molecular weight below 25,000. 

 

15. The lubricating engine oil of claim 10 further comprising a long chain 

hydrocarbyl dispersant containing oleophilic portion and polyamino segment. 

 

16. The lubricating engine oil of claim 15 wherein the dispersant comprises 

polyisobutylene succinimide polyamine (PIBSA-PAM). 

 

17. The lubricating engine oil of claim 10 wherein the oil base stock is present in 

an amount of from 70 weight percent to 95 weight percent, and the metal phosphate 

nanoplatelets are present in an amount of from 0.1 weight percent to 10 weight 

percent, based on the total weight of the formulated oil. 

 

18. A lubricating engine oil having a composition comprising a lubricating oil 

base stock as a major component and metal phosphate nanoplatelets as a minor 

component; wherein said metal phosphate nanoplatelets are dispersed in said 

lubricating oil base stock sufficient for the lubricating engine oil to exhibit improved 

wear protection as compared to wear protection achieved using a lubricating oil 

containing a minor component other than said metal phosphate nanoplatelets, wherein 

the metal phosphate nanoplatelets comprise alpha zirconium phosphate (ZrP) 

nanoplatelets. 


