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Work Condlicted at LRRI Jan-June, 1999
Exposed 10/wk old F & M F344 rats

Ornrs/eay 5 daysiciomiSaieis

Whele ailutica emicsicns, 1886 Cumming 5.6
100 % biodiesel produced from soybean oil

5 levels (15, M, 12) plus negaiive control




Clinicz u[fmvm[on

Mortalityas '

Hematoelogy: (cell counts)

Clinical Chemistry (liver & kidney function)

Pathology (gross and histopathology, all
organs)




Histopathology of brain®spinsaReorcMnes’es
Brain: gligiMibrillary: acidic protein
Reproduction

DNA Damage:

Micronucleus in bone marrow red blood cells
SISTEr chromaiia exchanae in [ymphocyies




T psu‘r"e Conditions

'_""”" -"=-"'!_' s
‘i‘ Hight Med Low Control
"NOx, 50,7 256 52 0.6

L

CO, ppmee 36,5 153 2.2 0.5
HC, ppm 0.5 0,200, = o
PM, mg/m? 1.1 0.5 0.1 0.0




edieseliier 2 Results
NG Sianilicant Exposure-Related Effects

Fﬁ,@ﬂto SUmption

Climical €oglelifo)g]

Mortality

Ophthalmeloay

DNA (Micro-nucleus, Sister Chromatid)
\cural Parameters

> eproduction (Fertility, Teratology)
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d‘ﬁ yaieselNlier 2 Results
ingMrwrr Effects Deermeemiles
y Signiticant:

Organ\Weights:

r I|veﬁwe|ght
ngher?!elatlve lUng weight in F
Higher relative testis weight in M

Cliniesl Chemistry:
4 Liver-related parameters decreased
Glucose increased
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e ch dieselNiier 2 Results

osure Effects:

Lung [J‘ii{: opathology:
Doserelated increase in macrophages containing particulate

—

ot |

matter

Minor alveolar cell'changes in 4/30 females in the high level
group

Caused by particles, but not toxic effect

Effect diminished after 28 days non-exposure




In Lungaat he High Exposure Level:

IIncreased ‘l’ha'c':rophages InM & F
<light increase in F lung weight
(Cellular changes in a few F

Based on this, the No Observable Adverse
Effects Level (NOAEL) was the Medium
Level




SE In Fuel Cells:
glé Euel Cell Fuel

Warmingrand other spill hazards:

Natuirs g;:;- MethaneoMEGaselinemBeireeiese
Biodiesel'is'a renewable fuel that reduces

life cycle €02 by almost 80% compared to
petrodiesel

Biodiesel energy balance is 3.2 to 1

Biodiesel is non-toxic, biodegradable with
high flash point (over 130 C)




P BibdieseliUse in Fuel Cells:
- REneweble Fuel Cell Fuel

= _- .'I-;- g o=
el Conpesition:
| arbor

IPA@/O [ |y(irorm

11. /_S%xO}(ygcru
< 3 ppm sulfur (from soybean oil)
Straight: chain molecule (no aromatics)

High energy density (B100 8% lower than
#2 petrodiesel)




r"’ SIPEIESEINUSE In Fuel Cells:
' RENEWaBIETFuel Cell Fuel

Entities investigating biedieseRiSeRisEl

Imentall Products (AEP)—Soygold

eywedn Association (ISA)
\ational’'Renewable Energy Laboratory

Biodiesel has been successfully used in
commercial reformers




r"’ SIPEIESEINUSE In Fuel Cells:
' RENEWaDIETFuel Cell Fuel

it
' eliminaryZResults

CRCEYamRrRIgh; purity hydrogen

Enough to run 1.5 kW fuel cell
Hydrogen purity:

=908 veioeer

<1, ppm €O

<3 [ppm CO2




e REsearchiiOn-going, AEP/ISA:

IRVestigation of various reformers

fuelfcell type (alkaline, PEM,
PROSPReIEacid, molten carbonate, solid

oxide)
Selection and installation of 1-10 kW unit
for real world trial

Scale up to commercial size (200-250 kW)

NREL research on various oils, fats, trap
greases and biodiesel.






