
The generally accepted definition oJ biobased lubricants is that they're
 
Jormulated with renewable and biodegradable basestocks.
 

In the decades that followed, researchers hoping to bring 
biodegradable products to market encountered a number of 
hurdles-significantly performance and price. The same is­
sues persist with biobased lubricants. 

The good news is that biobased lubricant researchers are 

beginning to resolve performance problems in a way that's cost 
competitive with mineral-based and synthetic lubricants. 

BACKGROUND 

The University of Northern Iowa Ag-Based Industrial Lubri­
cants Research Center (UNI-NABL) has licensed 30 formu­

lated lubricants, greases and base oils made from high oleic 
(genetically mod ified) soybeans. 

Products currently available from soybean oils include: 

•	 Tractor transmission hydraulic fluid 

•	 Industrial hydraulic fluids for process and machinery 
applications 

•	 Metalworking oils and coolants 

•	 Food-grade hydraulic fluids 

•	 Chainsaw bar oil 

•	 Gear lubes 

•	 Compressor oil 

•	 Transformer and transmission line cooling fluids 

•	 Greases including automotive, machinery, rail curve, 
track and food grade. 

Currently biobased lubricants are operational in a limited 

number of environmentally-sensitive applications such as in 
transformers, building elevators and machinery used in or 
near forests, agricultural land and waterways. 

BIOBASED [IEFINITIONS 

There are three types of lubricant basestocks: 

•	 Petroleum or mineral-based (referred to as mineral­
based here) 

•	 SynthetiC 

•	 Biobased-derived from renewable plant or animal 
sources. 

The generally accepted definition of biobased lubricants 

is that they're formulated with renewable and biodegradable 
basestocks. It's worth noting that some definitions only con­
sider biodegradability. 

To be biobased, lubricants don't have to be composed 
entirely of unaltered vegetable oil; rather, the base materials 
just need to be renewable. This means fatty acids qualify, as 

do natural vegetable oils that are treated to produce a modi­
fied product. 

Biodegradable soy-based hydraulic fluid has been used to operate 
the elevator system in the Statue of Liberty since Nov. 14, 2002. 

SOYBEANS AND RAPESEEDS 

Researchers are currently working with a handful of plants­
soybeans, rapeseeds, canola, palm oil trees, sunflowers and 

safflowers. 
In the U.S. soybeans are by far the most widely researched 

and tested for a number of reasons, most notably that the 

plants are abundantly available. In Europe, where biobased 
lubricants are already in Widespread use, rapeseed is abun­
dant and the most common basestock. While products for­
mulated from soybeans and rapeseeds are about equal as far 
as lubricant properties go, soybeans are widely grown for 

In the U.S. soybeans are byJar 
the most widely researched and 
testedJar a number oJreasons, 

most notably that the plants are 
abundantly available. 



human consumption while rapeseed is not, and this creates 

some issues. Rapeseed has the advantage of producing more 
oil per unit of land area than many other oil sources. 

Canola is a rapeseed hybrid that was initially created in 

Canada. Canola-the word is a hybrid of Canadian oilseed, 
low acid-was used by the Manitoba government to label 
the seed during its experimental stages and is now a trade­

marked name for rapeseed with low levels of erucic acid and 
glucosinolate. 

Biobased lubricants have been used in Europe for more 
than 20 years, mostly because of regulations and mandates 

that necessitated the use of biodegradables. But despite the 
long-term use, biobased lubricants represent only about 
1% of total European lubricants l (see sidebar The European 
Market). 

CURRENT STATE 

STLE-member Dr. Brajendra Sharma, a visiting research 
chemist in the Bio-Oil Research Unit of the National Center 

for Agricultural Utilization Research (NCAUR) operated by 
USDA's Agricultural Research Service (ARS) in Peoria, lll., is 
very encouraged by progress in biobased lubricant research. 

"We have already commercialized two successful technol­

ogies in our lab," he said "One is a biodegradable soy-based 
hydraulic fluid that has been used to operate the elevator sys­
tem in the Statue of Liberty since Nov. 14, 2002. The other 
technology is soy-based hot rolling lubricants that are being 
used by a large aluminum manufacturing company (Alcoa) 

for hot flat-rolling operations. The company produces alu­
minum sheets for everything from beer cans to aircraft wing 

panels for hot flat-rolling operations." 

ThE EuropEan MarkEt: An intErviEW with Dr. Boris Zhmud 

E:urope has been 
leading the biobased 
lubricant market for 20 

years. Experts expect 
that by 2010 18% of 

all lubricants used in 
Europe will be biobased. 
But not all European 

biobased lubricants 
are completely plant­
based. Surprisingly, in 
some countries the bio 

designation only requires SO% renewable 
content. This means bio-Iabeled lubricants 

can (and some dol contain synthetic esters 
and petroleum oils. 

SHE-member Dr. Boris Zhmud is the 

research and development manager for 
E-ION in Brussels, Belgium. Following is a 
brief interview about the state of biobased 

lubricants in Europe. 

TLT: Why has Europe been so quick to use 
biobased lubricants? 

Zhmud: In Europe the use of biobased 

products in past decades has been spurred 
by regulatory mandates. Some previous 
technical developments carried out during 

wartime and shortage situations [mostly 
during the Second World War and the 
Caribbean oil crisis] also factored into 
this. 

Dr. Boris Zhmud 

TLT: What is the status of 
biobased lubricant use in 

Europe? 

Zhmud: The market for 
biobased lubricants is driven 

by a combination of economic 
factors that include the 
high price of mineral oil, tax 

incentives to promote bio­
based products, the cost 

of recycling and penalties 
applied in case of accidental release. 
There are also performance requirements 
and environmental regulations requiring 

biodegradability and low-toxicity in 
sensitive areas, 

Now biobased products are being 
successfully applied in metalworking and 
industrial lubricants, greases, tractor oils 

and hydraulic fluids. The use of biobased 
automotive lubricants is so far very limited 
because of performance issues. However, 
some biobased products proved to be 

highly efficient as lubricity additives in 
formulations of fuel-economy engine oils 

and transmission fluids. 

TLT: Are you using any genetically modified 

plants for lubricants? 

Zhmud: Almost certainly, although there 

is no official data available. In any case, 

the genotype of the biological source does 
not change the chemical structures of 
individual molecules-only their relative 

abundance. Therefore, in my opinion, use 
of genetically modified plants is a viable 

option for production of biobased fuels and 
lubricants. 

TLT: What are you working on right now? 

Zhmud: We are working on the commercial­
ization of ElektrionizedTH vegetable oils 
as lubricity additives for lubricants. 

Biobased lubricating and fatty oil-like 
additives produced by Elektrionization 

from vegetable feedstocks have unique 
tribological properties, In combination 

with modern synthetic and severely hydro­
processed mineral-base oils, Elektrionized 
vegetable oils create asolid foundation for 

formulating top-quality lubricants. 

TLT: Where do you see the European market 
for biobased lubricants in five years? 

Zhmud: As the economy recovers, 

technology advances and public awareness 
grows, more benefits of biodegradable 
lubes and greases will be recognized, 
and the market will see more biobased 

products. 

1. Source: Rolf Luther or Fuchs Oil. Europe. As reponed in BiD-Based L"bricallis - A Mar/W Opportullity Study Update, United Soybean Board. No\'. 2008. 



Preparation of samples and reference materials for 2B-day biode­
gradability test, according to DECO 301 Fstandard tests. 

POLITICAL ISSUES 

As European bio-Iubricant providers know too well, the 
political climate can interfere with successfully bringing 
biobased products to market. The two issues that resurface 

regularly are food vs. fuel and genetic modification. 
Because of the demand for biodiesel, there is not enough 

arable land in the u.s. to allow the biobased lubricant market 

to supplant the mineral- and synthetic-based lubricant mar­
ket. ]n addition, some countries are dependent on soybeans 
for food. 

One hectare of land will yield 446 liters of soybean oil ev­

ery year, which will lubricate one piece of heavy equipment 
for about six months. Experts figure that in order to meet 
u.S. demand alone, soybeans would have to grow on 248 
million hectares of land. Right now in total, there are only 

190 million hectares of farmable land.s 

Genetically modified crops have been blamed for every­
thing from the dWindling monarch butterfly population to 

human allergies. Because biotechnology is both a political 
and scientific issue in Europe, some genetically modified 
products have been under review for more than six years­

the review process in Canada, Japan and the U.S. is closer to 
six to nine months 6 

THE FUTURE 

At UNI-NABL, Honary and his team are working on several 
new processes and products. 

]n addition to the microwave-based grease processing 

technology, they are also improving the chemistry of veg­
etable oil-based greases. 

"We are now narrowing down our grease-making pro­
cess to making soap with one specific fatty acid," Honary 
explains. "When a vegetable oil which is made of several 
fatty acids is reacted with, say, lithium hydroxide, the result­

ing grease includes several soaps mixed together, each with 
a different melting point. By reacting the lithium hydroxide 

with one specific fatty acid like oleic acid, the grease would 
be uniformly made as lithium oleate. This provides more 

predictability in the performance of the product at extreme 
temperatures and a more uniform overall performance." 

UN]-NABL is also trying to overcome problems associated 

with the presence of glycerin in the vegetable oil in its natu­
ral form. Glycerin in the oil could impact the performance 
of the product by absorbing water moisture and impact cold 
flowability or high-temperature emulsification. 

UN]-NABL also is working on a new concept for the use 
of vegetable oils as diesel engine oil. The oil's residency in the 

crankcase is reduced by burning small quantities of the en­
gine oil along with the diesel fuel and replacing the oil in the 

crankcase with fresh vegetable oil. This concept is referred to 

as the Continuous Oil Recycling System. 
Right now, there is no coordinated research program. 

Many lubricant companies are small and don't have much 

research capability. 
"Already we can make a very good lubricant basestock," 

Perez says. "One of the key things we need to resolve is get­
ting the vegetable oils into wider use. It's a slow-growing 

market. There is a lot of collaboration going on, but there is 
also competition. The funding for research in these areas is 

not as high as it was at one time." 
Experts expect that, since the u.S. government is such a 

large purchaser of lubricants and fluids, once regulations and 
programs promoting the use of biodegradable products are 

fully in place and enforced, they will Significantly increase 
biobased lubricant sales. 

The biobased industrial products market will be driven by 
cost, performance, availability of resources and legislation. 

As the increasing demand on agricultural resources from the 
food and energy sectors continues to drive research in the 
area of alternative and economical feedstocks, prospects for 

biobased materials are good. iiIi 

CONNECT ON THE WEB 

The USDA established a list of bio-preferred products, which 
is available at http://www.catalog.bioprEfErrEd.gov. 

The United Soybean Board publishes a user guide and check­
list of considerations for changing over to biobased lubri­
cants. To download the user guide and checklist, log on to 
http://www.soybiobasEd.org/lifEcyciEchEcklist. 

Jean Van Rensselar heads her own 
communications firm, Smart PR 
Communications, in Naperville, Ill. 
You can contact her at 
jEan@SmartPRcommunications.com 
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