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Overview

Additional research neededReferences

Research advancements

Standards

Depending on the industry, the production and use of
lubricants must follow specific standards for performance
and environmental regulations established by numerous
international standards organizations and environmental
protection regulators. ASTM issues international standards
for lubricants through their D02 Committee. Other
institutions that set standards for lubricants and the
petroleum industry include SAE International, the American
Petroleum Institute (API), the International Lubricant
Standardization and Approval Committee (ILSAC), and the
International Organization for Standardization (ISO). The US
Environmental Protection Agency (EPA) lists different
categories of environmentally acceptable lubricants
(vegetable oils, synthetic esters, polyalkylene glycols, water,
etc.) along with specific limits on the percentage of
components of the lubricant that are non-biodegradeable as
shown below.

• The global market for bio-lubricants 
is expected to grow by 20% in the 
next five years.

• Growth in healthcare and food 
processing industries demonstrate 
a need for biodegradable and non-
toxic lubricants 

• Research in enhancing the 
performance of current bio-
lubricants are key to meeting this 
need.

Chemical modification processes such as those listed in the figure to the
right can be performed to minimize these disadvantages at the cost of
additional processing complexity and cost. Transesterification has been
used to synthesize biodegradable organic polyesters using plant oils that
displayed improved low-temperature properties and oxidative stabilities.
Additives, such as plant-derived cysteine Schiff base esters, have shown
excellent anticorrosion, antiwear, and antifriction properties, while non-
toxic inorganic nanoparticle additives, such as ZnO and CuO, provide
similar benefits regarding antiwear and friction performance and are
already used in many petroleum based lubricant formulations.
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For the future, more research needs to be done to
determine the actual biodegradability of new renewable
base oils and on the cost-effectiveness of the currently
known chemical modifications. There is much
consideration regarding the use of bio-lubricants in the
automotive industry but for this to move forward, further
studies on the tribological performance of bio-lubricants
need to be completed.

Biolubricant Properties 

Common Chemical Modification Processes of Biolubricants

Common Conventional and Biolubricant Properties Bio-lubricants are regarded as any lubricant that is completely
biodegradable and not harmful to the environment. It is well known that
bio-lubricants, in comparison to mineral oils, show a large degree of
biodegradability, a low amount of toxicity, high flash points, high
viscosity indices, and better adherence to metal, but suffer from low
pour points and oxidative stability as shown by the table comparing
common conventional lubricants with those of numerous vegetable oils
used to make biolubricants. While these properties are highly
advantageous, the disadvantages and additional cost of chemical
modification processes that attempt to minimize them have heavily
limited the market penetration of biolubricants. However, as
environmental regulations grow stricter and chemical modification
processes improving in cost/performance with each passing year, these
cost concerns will become less of a priority in comparison to demands of
higher operating efficiency and biodegradeability.
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