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1/375@0/3@/31 Biodiesel Reaction

In the presence of a catalyst

Combining

Yields
Vegetac?rIe ot Biodiesel
Animal Fat (100 Ibs.)
(100 lbs.) o
+ Glycerine
Methanol or (10 Ibs.)
Ethanol

(10 lbs.)
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BIOIESEL Production Locations
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Commercial Biodiesel Production Capacity = 1.8 BGPY

165 Plants
(86 shown)
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Reduces dependence on imported crude oil and
petrodiesel from unstable parts of the world

Renewable, Sustainable, Domestically Produced
ncreases fuel production capacity in USA
Reduces harmful emissions from diesel engines

Can be used in any diesel engine without
modifications, existing fueling stations can be
used

Produces over 3 times more energy than it takes
to grow and process the fuel (DOE 1998)

Over 100 million miles of on-road trouble-free use
both here and abroad
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A History: Feb 2000 started evaluation/use of B20

A Results:
4 Over 1,000,000 gallons of B20 used
4 No problems to date

A Recommends:
4 Use ASTM D 6751 for minimum property values
+ Use BQ9000 certified producers / marketers
4 Use Handling & Use Guidelinescold flow data (NREL)

A POC: Richard Baron 860594-2639




Connecticut Incentives
(July 1, 2007)

Biodiesel Production Grant

+ One-time grants for the initial purchase of or retrofit of
production facilities and equipment not to exceed
either $3 million dollars or 25% of the equipment or
construction cost.

A qualified biodiesel producer will be eligible for up to 60
monthly grants up to a total grant per fiscal year equal to:

+ 1) $0.30 per gallon for the first five million gallons of
biodiesel

+ 2) $0.20 per gallon for the second five million gallons
of biodiesel

+ 3) $0.10 per gallon for the third five million gallons of
biodiesel
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Distribution Grant

+ Up to $50,000 per distributor/site will be
available for the actual costs of creating
storage and distribution capacity for biodiesel.

Biofuels Support

+ DECD is toprovide funding to Connecticut
Institutions of higher education or research for
agricultural research to promote biofuel
production from agricultural products, algae
and waste grease, as well as biofuel guality

testing.
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A BioPur Inc., Bethlehem

400,000 GPY Multi Feedstock
www.biopurinc.com




ffs?d@ﬁ/@m Biodiesel Defined

B Biodiesel industry began developing ASTM
specifications for biodiesel in 1993.

m First provisional specification, ASTM PS 121, passed in
1999

m First fully approved specification for biodiesel as a
blending stock for diesel, D 6751, passed ASTM
balloting in 2001.

B Biodiesel, n. - a fuel comprised of mono-alkyl esters of
long chain fatty acids derived from vegetable oils or
animal fats, meeting ASTM D 6751, designated
B100.

m This definition should be included in all state
statutes, rules and regulations.
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Property Test Method Limits Units
Calcium & Magnesium EN 14538 5 max ppm (ug/g)
Alcohol control

GC methanol EN 14110 0.2 % Volume

Flash Point D 93 130 min (52 min) Degrees C
Water and Sediment D2709 .050 max % Volume
Kin. Viscosity, 40C D 445 1.9-6.0 mm?2/sec.
Sulfated Ash D 874 0.02 max. (.01) %6 mass
Sulfur  S500 D 5453 0.05 max (500) % mass (ppm)

S15 D 5453 0.0015 max (15) % mass (ppm)

Copper Corrosion D 130 No. 3 max.
Cetane number D 613 47 min (40 min)
Cloud Point D 2500 Report degrees C
Carbon Residue D 4530 0.05 max. (.35) %6 mass
Acid Number D 664 0.50 max. mg KOH/g
Free Glycerin D 6854 0.020 % mass
Total Glycerin D 6854 0.240 % mass
Phosphorous content D 4951 0.001 max % mass
Distillation, T90 AET D 1160 360 max (D86 282-386) degrees C
Na/K, combined EN 14538 5 max ppm (ug/qg)
Oxidation Stability EN 14112 3 min hours

Visual App. D 4176 Free of un-dissolved water, sediment and suspended matter

Bold = D975 petroleum diesel common specifications
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U Improved Lubricity, even in 1 -2% blends
U Higher Cetane (avg. > 50)

U Low Sulfur Content (avg. ~ 2 ppm)

U Nontoxic and biodegradable

U Lower CO2 on life cycle basis

U Reduces HC, CO, PM emissions




/\., 2002 EPA Emissions
-]« /DIESEL Averages (Dyno Tests)

Emission Type B100 | B20 | B2

Total Unburned -67% | -20% |-2.2%
Hydrocarbons

Carbon Monoxide -48% -12% | -1.3%
Particulate Matter -47% -12% | -1.3%

Oxides of Nitrogen (NOy) | +10% | +2% | +.2%

- Higher % reductions occur at the lower blends




E&@H/@ﬂﬁ Biodiesel Concerns

U Materials Compatibility w/higher blends
U Hydroscopic (attracts water)

U Spills can damage paint

U Reduced power / fuel economy (3-5%)

U Oxidative stability (use within 6 months)
U Higher cost (~$.20 / gal)

U Low temperature operability




E&@gﬁ@/ﬂ Cold Flow Properties

A Cloud point

4 Temperature at which fuel just shows a cloud or haze of wax
crystals when it is cooled. (ASTM D2500)

% Most conservative measurement of cold flow properties. (+7)

A Cold Filter Plug Point (CFPP)

4+ The temperature at which a fuel will cause a fuel filter to plug due
to fuel components, which have begun to crystallize or gel.

% Less conservative than the cloud point, and is considered by some
to be the true indication of low temperature operability (+20)

A Ref: NBB & Biodiesel Handling and Use Guidelines
4 US DOE: September 2006 (Section 4.1 B20 Cold Flow)
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U B100 biodiesel freezes faster than most petrodiesel

U Distributors have variety of tools to improve the cold
flow operability of #2 petrodiesel and biodiesel blends

+ Blending with #1, cold flow additives, etc.

U B20 has been used successfully in climates below
-20°F
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B20 & Under
U Monitor filters, less than 2% need to be changed

U Mild cleaning effect

U Storage tanks may need to be cleaned, or keep
extra filters on hand at start up

U Housekeeping protocols for generic diesel equally
Important prior to blending




JBopmEsm BO-9000

m Topromote the
commercial success and
public acceptance of
biodiesel

m To help guarantee that
biodiesel fuel is produced
and maintained at ASTM

D 6751 levels BmAccredited Producer

mCertified Marketer

www.BQ9000.0rg
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MBiodiesel I ndustryo¥sedl6Gfood H
approval for biodiesel production & distribution companies

AQuiality Control System covers biodiesel manufacturing,
sampling, testing, blending, storage, shipping, distribution

AASTM Grade Fuel, BO000 Companies




/\a OEM Warranty Statements
[-/[*/DIESEL and Biodiesel

U All major U.S. OEMs support B5 and lower
blends, provided they are made with biodiesel
meeting ASTM D 6751,

U Many are progressing toward support for B20
pending approval of a new ASTM standard for

U Use of blends higher than B5 will not necessarily
void existing warranties

U For a complete listing of OEM position
statements on biodiesel, visit
nttp://www.blodiesel.org/resources/fuelfactsheet
s/standards_and_warranties.shtm#statements
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Case |IH Accepts up to B20 in both Case IH & New
Holland brands for most equipment; nearly half
of all Case IH equipment also approved for B100

Ca’[erpi”ar Tiered acceptance for B30 / B20 / B5 depending
upon equipment type and model

Chrysler Accepts up to B5 in most vehicles; B5 factory fill
In Jeep Grand Cherokee and Dodge Ram;
B20 approved for fleet use in Dodge Ram

Cummins Accepts up to B20 in ISX, ISM, ISL, ISC and ISB
engines, including new 2007 products

Ford Accepts up to B5; working toward B20

General Motors Accepts up to B5; B20 offered as SEO for fleets
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International Accepts up to B5

Isuzu Accepts up to B5

John Deere Accepts up to B5; B2 factory fill for all US diesels
Mack Accepts up to B5

Mercedes Accepts up to B5; 4 new diesels in 2007

Volvo Truck Accepts up to B5

VW Accepts up to B5; working toward B20
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unChanges 1 n DI esel F L
:PetroDieselFuel@yahoo.com
U NBB

U AgriFuels LLC



http://www.biodiesel.org/resources/fuelqualityguide
mailto:ninfo@biodiesel.com
http://www.agrifuels.com/

E&@gﬁ@m NBB Resources
)

B Technical Library

B Biodiesel Bulletin |

B Educational Videos Available

¥ Informational Resources
E Technical Resources

B On-line Database & Spec Sheets

Other web sites:



http://www.biodiesel.org/
http://www.nationalbiodieseleducation.org/

