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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. Project 
objective and, technical abstract will be posted on the CSUPERB website only if project is funded. Non-technical abstract will be used for 
public information or program promotion, only if funded. Use only single-spaced text; and all abstracts are limited to one page total. See 
instructions for more information.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key milestones.)    
This project will develop biodiesel fuel from a new source which is abundant in the State of California: 
almond oil.  Almond oil biodiesel should have better stability and a narrower compositional distribution 
than biodiesel prepared from other feedstock oils.  

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
Biodiesel fuels have been prepared from a wide variety of feedstock oils, most commonly soybean and 
rapeseed (canola) oils.  These oils, while good sources of triacylglycerides for the transesterification 
reaction to biodiesel, yield fuels with a fairly wide compositional profile of mono alkyl esters; 
additionally, the resultant biofuels suffer from oxidative instability.  Biodiesel fuel prepared from almond 
oil has the potential to provide a higher quality fuel.  The feedstock oil has a narrow composition profile 
with a high concentration of the monounsaturated oleic acid (70 % oleic acid, compared to 60 % for 
canola oil and only 25 % for mustard seed oil).  The almond oil, once transesterified, should yield a fuel 
with greater oxidative stability owing to the high proportion of methyl oleate and a low proportion of 
more highly saturated alkyl esters.  Several variables will be systematically examined during the biodiesel 
fuel preparation, including the transesterification reaction time, the reaction temperature, the nature of 
catalyst, and the alcohol employed for transesterification (with ethyl alcohols expected to alleviate some 
of the low temperature gelling issues of biodiesel fuel).  Each biodiesel fuel will be characterized by GC-
MS, NMR, kinematic viscosity, cold flow properties, and acid value.  Additionally, the distillation curve 
of each fuel will be measured using an advanced distillation curve method (ADC).  The ADC provides 
distillation curve measurements with low uncertainty in temperature and volume which are suitable for 
equation of state development.  Using the advanced distillation curve method also allows investigation of 
the composition and enthalpy of combustion as a function of distillate fraction. 
EXECUTIVE SUMMARY: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to the 
potential public benefits of the project for California.)         
Biodiesel fuels have been prepared from a wide variety of feedstock oils, most commonly soybean and 
rapeseed (canola) oils.  Many of these oils have become increasingly embroiled in the “food versus fuel” 
debate, leading researchers to consider alternative biodiesel feedstocks from specialty crops such as tree 
nut oils.  California produces many specialty crop tree nuts, including more than 80 % of the world’s 
almonds.  In 2007, there was a surplus of  274 million pounds of saleable almonds.  The oil from these 
almonds could be converted into a high-quality biofuel, providing a local and renewable energy resource 
for our energy-pinched state.  This almond oil derived biodiesel fuel would keep money local, providing 
a renewable fuel for transportation and farm equipment alike.  Undergraduate students involved in this 
project will optimize the preparation of biodiesel fuel and characterize the prepared biofuels extensively.  
One component of the characterization which is particularly important in evaluating the almond oil 
derived biodiesel fuel is the measurement of the distillation, or boiling, curve.  The distillation curve is an 
important measurement, which can be used to predict many fuel properties as well as to measure the 
composition and combustion energy as a function of the boiling curve.  The overall objective of this work 
is to assess the feasibility of using almond oil as a feedstock for locally grown, sustainable biofuels which 
do not deter major food crops from the consumer. 
                                                                                     

 


