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(54) Lubricant formulations and methods of lubricating a combustion system to achieve improved 
emissions catalyst durability

(57) Different zinc dialkyldithiophosphate (ZDDPs)
exhibit different volatilities and have different effects on
automotive emissions control catalysts. The ZDDPs and
their respective decomposition fragments that have low
volatility will have a correspondingly lower detrimental
effect on combustion emissions control systems, be-
cause there are simply fewer phosphorous atoms that

will pass through the combustion system to reach the
emissions control system. Specifically, it has been dis-
covered that ZDDPs that contain a significant fraction of
MIBC ZDDP exhibit significantly lower volatility than other
ZDDPs.
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