The Use of Vegetable Qlls
as Renewable Basestocks
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o More than 90% of all lubricants & are based en =
petroleum : S

® Hydraullc oils compnse about 10% of aII Iubrlcants

© The demand fof blodegradable Iubrlcants is "
expected to grow at about 10% athai rate




Concerns

& Envwonmental

.. & Pollution- Air, Water and Sonl
- Ecological Balance . .

ks é Handllng and Toxmty
.+ & Health SRR
é Contammatlon

o @ Disposal .-
RS é Blodegradablhty
é Cost - ,

Primary Functions of Lubricants

& Reduce friction and m|n|m|ze wear
& Dissipate heat %

& Disperse deposits -

. Inhibit rust/corrosion
é Seal cr|t|cal contact jomts




Consumptlon of Iubncants

~20 M tons / year in 'US_'-'
.Commercial Uses of
Blodegradeable Lubrlcants

& Drillingoils- -~ .7 éPu
- é Food mdustry flmds -é Rai
- & Gear oils’ ’
& Greases .
e Hydrauhc qu:ds

Flowchart
of Lubricant
Deyelopment

Screening
protocols
depend on
application




Basestock Screening

& Biodegradability
é Viscosity

. é Low Temperature'Solldlflcatloh |
Lubrici ty é Volatility |

- more é (D)mdatwe FStablllty
é Deposite Forming
deP endent & Hydrolytic. Stability
on additives = ¢ Solvency/ Mmscublllty

- Seal Compatl’blllty
than on \ ?Spemal Requn‘ements .
- ;ba‘sestock (e.0. heat conductivity
5 o - transparency, density,:
electrlc resnstance, etc.)
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Types of Addltlves Used m
Lubrlcants e by

6 Vlscosﬂy Index Improvers. (Few %)
é Oxidation Inhibitors: (0.5«1%)"
' & Detergent D|spersants (2-20%)
" -&:Rust Inhibitors (~1%) = -~ -
‘& Antiwear Agents (Few %)
6 Pour Pomt Depressants (~1>%




Optlons in blodegradale basestocks

“Vegetable oils

Poly alpha Synthetlc
olefms (PAOs)} : Esters

SO Bio:
‘Base $Ilb degradablhty

CEC-L33 - 0x|dat|ve Hydrolyt

BRI
]

Vegetable OI|S 0 5 5%+._ ‘, o Poor
Synthetlc Esters -'?;v-)e 1. 5 80%
ra Poiy alpha olefms N f. " 70%+

Mlneral 0|| | : 30% +- '~. z :




Rate of Oxidation
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| % sol1d1ﬁed products
X f% oxypclymers ’

Investigating oxidative stability: micro oxidation

. ... ® Yevaporation
Determznes © @ Y% so]fdlﬁed products
© % oxypolymers




0xypolymer|zat|on of lVegetabIe Olls’f

A— Soybean .
M 60% oleic canola

OV T @mwen 99%, trloleln
' F-QO% oleic - - 4

I L sunflower '

: Oxypolymers, %

20 . 30 ,
MICI'O oxidation, min at 150"0

#* Fast oxypolymerization with increasing polyunsaturation.
% Test sufﬂmently accurate for kihetic studles. IR

Oxidative Stabilities of Biofluids

mm= Soybean
wm 99+9% triolein
== PAO ‘

| == 1-C43 adipate _

;._Oiy.p‘clymer_s, %




Low temperature performance

YW douly PP TIY LAY T PN O N C

Pout Point-

Soybean oil -
~ 90% oleic -
sunflower

- Catiold . 011

Castor oil -

fon ey

Mod. SBO Improves Low;T.’_Bfehawor

Pour

VO / diluent (50 50) +1% PPD -
mod. SBO/ dlluent (50 50)

‘,hllgh"olelc _(>i30% oleic) Vegetable Oll 3
?"* dlluent Iow




Approaches to Improve the
Drawbacks of Vegetable Oils

& Genetic modlflcatlon to aItefr F. A

~ & Chemical modlflcatlon
) Polymerlzatlon
é Reduction.
~ @ Branched chains (methylatlon)!
= é Interesterification. - -
- & Separation technlques
i é Fractionation l

- 6 Formulatlon
6 Addltlve technology

Conclusmns

& Government regulations restrlctlng the use of petroleum lubncants
" provide an opportunity for vegetable oil based lubncants. |

& Veg. oils are non-toxic, biodegradeable, renewable, and possess
good boundary lubrication, a high viscosity index, a high flash
pomt low wear and a high load cartying capacity.

- & High oleic vegetable oils with improved oxidative stablllty and fow p
temperature propetties show great promise as Iubrlcant base stocks ;

" & Further lmprovements in genetic engmeermg and chemlcal

modifications coupled with optimized additive: technology will Iead to ”3
a range of veg. oil products for enwronmentally senSItlve markets.
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