/ \/

Life Cycle Environmental Impacts from

Graduate Student Resee

Assistant Profe
Department of Civil & Environmental Engineerin
University of Pittsb




- Traditional lubricants
- Mineral based
- Not completely biodegradable
- High toxic content

- 50 % released into the environment
. Use
. Spills
. Disposal

- 2.5 billion gallons of lubricants purchased in
the US in 2006.


http://www.pbase.com/helmstetler/scotland_trip&page=3

. Biolubricants

- Sunflower, soybean, rapeseed, algae, palmj
and coconut

- Low toxic content

- Research on environmental effects
- European use

- What is a biolubricant ?



http://www.pbase.com/helmstetler/scotland_trip&page=3

LCA Characteristics

Alternatives to |  Rapeseed_ubricant
be Compared: |  SoybeanLubricant
! Mineral Lubricant

Functional Unit: | kg of oil

Tools:
1 UStools:

0o GREET Version 1.8c
0 TRACI

Data Sources:| | Peer reviewed articles
1 USDA
1 GREET
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GREET

- Greenhouse Gases, Regulated Emissions, and
Energy Use in Transportation Model

- Argonne National Laboratory

Soybean




GREET Modifications

Density (lbs/bushel) 60 50

Lbs seed/lbsoll 5.7 2.1

Meal (Ibs per Ibs oil) 4.5 1.5

Energy & emissions various Soybean values
Market value various Some rapeseed values
Nitrogen (g/bushel) 61 1239

P205 (g/bushel) 186 431

K20 (g/bushel) 325.5 670

Herbicide (g/bushel) 43 15

Pesticide (g/bushel) 0.43 8.5
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Life Cycle Impact Assessment

- GREET
GHG

Criteria Air Pollutants (CAPS)

- TRACI - Tool for the Reduction and Assessment of
Chemical and Other Environmental Impacts by EPA
Acidification
Eutrophication
Global warming
Human health z criteria
Photochemical smog
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Fossil Fuel Consumption
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US cropland
442 million acres

Additional soybean
and rapeseed

US land
2.3 billion acres

N

Direct Land Use

o

m US cropland

m Soybean

m Rapeseed

m Soybean lube
Rapeseed lube



Direct Land Use

Soybean Rapeseed
- 18z 20% ol 407 42% ol

- Harvested area - Harvested area
- Lubricant requirement - Lubricant requirement
40.6 million acres
- Canola Harvested area
847,000 acres
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| Future Work

- Qll processing and additives
- Lubricant use and disposal
- \Water emissions
- Carbon sequestration
- Allocation
- Statistical analysis
- Sensitivity analysis
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