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Alternative Fuel Options
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Top 5 Assessment Criteria for Alternative Fuels
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Main Issues With Biodiesel

� Quality is feedstock-dependent

� Glycerides, methanol, water, bacteria cause problem s

� Current feedstock (soy, canola) competes with food markets

� Soy, canola, palm are become expensive

� Can only be produced in certain areas

� Rainforest destruction for palm and soy in some are as

� Consumes a lot of water to grow and produce

� NOx emissions increased

� Energy balance has been questioned
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Evolution of 
Biofuels/Bioproducts

Feedstock

1st Generation: canola, soy

2nd Generation: camelina

3rd Generation: Jatropha, algae & other microorganisms,  
waste

Processes

1st Generation: Mechanical crush, ABSD plug flow

2nd Generation: Integrated biorefinery – add thermal 
(syndiesel), co-processing, solid base catalysis

3rd Generation: Fully integrate – add algae, JP-8 produc tion , 
high-value products, 100% renewable fuel

Molecules

1st Generation: FAME

2nd Generation: Green diesel, FT syndiesel

3rd Generation: 100% renewable (FAME + FT), JP-8
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� Algae and other microorganisms, Jatropha as feedsto ck

� Switchgrass and other cellulosic crops

� Chemical: Hydro-processing of oils to “renewable diesel”
(paraffinic alkanes) or short-chain oils, refining to jet fuel

� Thermochemical: Gasification then Fischer Tropsch 
synthesis: from glycerol, lignocellulose, coal, was te biomass 
to produce alcohols, syndiesel

� Pyrolysis of oils to straight-chain hydrocarbons

� Integrated: biorefining (paints, adhesives, plastics, etc. from  
bio-feedstocks)

Some technologies being pursued: feedstock/processi ng

“Next-Generation” Technologies
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Next-generation feedstock: Miscanthus

Ethanol and other alcohols, DME, syndiesel
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Next-generation feedstock: algae

Biodiesel, renewable diesel, syndiesel, DME, ethano l
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Next-generation feedstock: Jatropha

Biodiesel, renewable diesel, syndiesel, ethanol, DM E
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Biomass to CHP and Liquids
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Generic Future Biorefinery Diagram
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An Integrated Biorefinery Concept

��	
���
��

�
��
�����
��
��

��
����
���
����

��
��

�
�
�
�
�
���
���
����� 
!������

��	�����
��

"# �
#
�

�� �
����
��
��
$
�%
��

�
����
��

"�������&��'�
��������
�(�

)
�(��

�(�
���
�
������

��(�����
��

��*���
�

�(���
���%
�
�

�*��
����

���
���

����

)�
�

)�
�

�� �
����
��
��
$
�%
��

+� ���%���
$��
�
�$��

"# �

,�
���$
��
�
������

�
��
�

"����

����
�
-��
�
����
��

��*���
�



��

Waste to Energy: Biogas and Biodiesel


