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Bio-Oil Diesel Mixture

The BDM Process™

ntil the invention of
U the BDM Process™,
the use of bio-oils in
conventional heat and
power generation systems
required major modifica-
tions. These bio-oils were
usually more viscous than
conventional diesel fuel,
harder to ignite, strongly
acidic, and had low calorific
values compared to
conventional petroleum-
based products. The BDM
Process™ overcomes these
difficulties to produce a
stable bio-oil/diesel fuel
mixture with properties
similar to those of No. 2 fuel
oil. CETC invites you to

become a licensee of this

Figure 1. Operational Bench Scale Unit

Mixing Bio-Oils and Diesel
Fuel: the BDM Process™

It used to be that bio-oils were
insolublein No. 2 diesel oil. Mix the
two and they formed two separate
phases (see Figure 2). Now an
effective process for mixing themis
available: the BDM Process™, (see
Figure 1). Once mixed by this process,
the two oilsform ablend that is stable,
non-corrosive and easy to ignite.
Laboratory evaluation of bio-oil/diesel
fuel mixtures (see Table 1) according
to ASTM and 1 SO standard test
methods attest to these properties.

The BDM Process " produces a bio-oil/
diesdl fuel mixture with properties smilar
to those of conventiona diesel fuel (see
Figure 3). Mogt boilers, turbines and
power generation stations can use this
blended fuel without major modifications.
Significant capital savings can be redlized
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Bio-ailsare produced fromthe
pyrolysis of various biomass
feedstocks such as hardwoods and
softwoods, grasses, agricultural
wastes, €etc.

The benefits of using a bio-ail/diesdl
fuel mixtureinclude:

¢ comparable combustion
performance efficiencies;

¢ enormous fuel savings;

¢ only minor adjustmentsto
combustion equipment; and

¢ |ower emissions of NO,, SO, and
CO,.

Figure 2: (I€ft to right) Enysn bio-ail only;
diesdl fud only; immiscible Enysn
bio-oil/diesel mixture (two phases); BDM
Process™ fud (single phase)
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Plans for further development include:

e testing and blending proprietary
biomass-derived ails produced from
pyrolytic processes,

e optimizing and scaling up continuous
production of BDM Process ™ fuelsto
improve or customize their physical
properties making further enhance-
ments to the combustion character-
isticsof thefuel.

The BDM Process™ has aso been used
effectively to blend heavier fud oils, such
as No. 4 and 6, with bio-oils. This
added benefit will greatly accelerate the
penetration of blended bio-oil fuelsinto
existing oil-fired facilities used to
generate electricity. Formulated BDM
Process " fuels could save a power
utility hundreds of thousand dollars
every year in fuel savings alone,
depending on the fuels blended and
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Table 1: Smilarities between Grade-2 Diesel Fudl and Some Bio-QOil/Diesel Fuels

For further information, please contact:

their relative proportions. Savings
accrued will depend primarily on site
specifics, e.g., on avoidance or
containment of retrofitting costs.
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Figure 3: Physical Properties of Ensyn
Bio-QOil/Diesdl Mixture Fuels
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