2012 Lincoln University of Missouri Combined Research and Extension Annual Report of Accomplishments and Results - Sustainable

Energy

V(A). Planned Program (Summary)

Program # 6
1. Name of the Planned Program

Sustainable Energy

M Reporting on this Program

V(B). Program Knowledge Area(s)

1. Program Knowledge Areas and Percentage

KA | Knowledge Area %1862 %1890 %1862 %1890
Code Extension | Extension | Research | Research
102 | Soil, Plant, Water, Nutrient Relationships 0% 10%
111 | Conservation and Efficient Use of Water 0% 10%
131 | Alternative Uses of Land 0% 5%
132 | Weather and Climate 20% 5%
133 | Pollution Prevention and Mitigation 20% 10%
141 | Air Resource Protection and Management 10% 0%
402 | Engineering Systems and Equipment 20% 0%
403 | Waste Disposal, Recycling, and Reuse 20% 5%
404 | Instrumentation and Control Systems 10% 0%
511 l;lr;a(\j/v F?rr;i;?;;rsved Non-Food Products 0% 55%
Total 100% 100%
V(C). Planned Program (Inputs)
1. Actual amount of FTE/SYs expended this Program
Extension Research
Year: 2012
1862 1890 1862 1890

Plan 0.0 1.0 0.0 2.0
Actual Paid Professional 0.0 1.0 0.0 36
Actual Volunteer 0.0 0.0 0.0 0.0

2. Actual dollars expended in this Program (includes Carryover Funds from previous years)
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Extension Research
Smith-Lever 3b & 3c 1890 Extension Hatch Evans-Allen

0 0 86535
1862 Matching 1890 Matching 1862 Matching 1890 Matching

0 0 0
1862 All Other 1890 All Other 1862 All Other 1890 All Other

0 0 0 0

V(D). Planned Program (Activity)
1. Brief description of the Activity

Proposed studies are designed to fully develop, evaluate, and demonstrate the capabilities of the
innovative technology for economical and efficient producton of algae-derived oils for use as teh source of
biofuel. To achieve the overall goal, the proposed work will be performed in two major areas: 1). Micro-
algae cultivation and harvest, and 2). Algae oil extraction and transesterification.

Another study will evaluate the application of biochar to soil as a novel approach to establish a long-
term sink for atmospheric carbon dioxide in the terrestrial ecosystem. The application of biochar to soil
has the potential to improve soil fertility and and increase crop production. This project will address
whether carcinogenic polycyclic aromatic hydrocarbons (PAHs) are formed int the process of slow
pyrolysis of air-dried biomass, and if so, how the process could be modified and standardized to reduce or
eliminate the possibility of PAHs formation. A "Biochar Thermal Index" will be developed based on
thermochemical decomposition of lignin constituent of biomass.

2. Brief description of the target audience

» Undergraduate/graduate students

* Small Farmers

* Local Electric Cooperatives

+ Scientists and other Researchers

+ Extension workers

» Policy makers/ Regulatory Agencies
* Local Citizens/Community Leaders
» Engineers

3. How was eXtension used?

eXtension was not used in this program

V(E). Planned Program (Outputs)

1. Standard output measures
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Direct Contacts Indirect Contacts Direct Contacts Indirect Contacts

2012 Adults Adults Youth Youth

Actual 0 0 0 0

2. Number of Patent Applications Submitted (Standard Research Output)
Patent Applications Submitted

Year: 2012
Actual: 0

Patents listed

3. Publications (Standard General Output Measure)

Number of Peer Reviewed Publications

2012 Extension Research Total
Actual 0 0 0

V(F). State Defined Outputs

Output Target

Output #1

Output Measure

o Short term output measures are: Abstracts, presentations, training students, and workshops.
Intermediate output measures are publications

Year Actual
2012 8
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V(G). State Defined Outcomes

V. State Defined Outcomes Table of Content

0. No. OUTCOME NAME
1 Identify high yielding, hardy pest resistant microalgae strains.
2 Develop commercial cultivation system for mass production of algal biomass
3 Educate stakeholders on research status for environmental solutions

Educate farmers, scientists, and engineers about the economic feasibility of biomass

4 production and the potential use of leaves as an alternative fuel source.

5 Develop economical and efficient methods to collect, store, transport, and transform leaves
into a useable fuel source

6 A "Biochar Thermal Index" will be developed based on thermochemical decomposition of

lignin constituent of biomass.
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Outcome #1

1. Outcome Measures

Identify high yielding, hardy pest resistant microalgae strains.

2. Associated Institution Types

e 1890 Research

3a. Outcome Type:

Change in Knowledge Outcome Measure

3b. Quantitative Outcome
Year Actual

2012 0

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
Small farmers, electric cooperatives, community leaders, citizens all have a vested interest in
evaluating alternative fuel sources.

What has been done

Collection of many micro-algal species, specifically native species that adapt well, has been
established

Results

Two private companies have already shown an interest in the test evaluations of their proprietary
processes using selected algae species. The project has been expanded to develop a
microalgae cultivation system that can utilize carbon dioxide in the flue gas from the fossil-fuel
power plant.

4. Associated Knowledge Areas

KA Code Knowledge Area

102 Soil, Plant, Water, Nutrient Relationships
111 Conservation and Efficient Use of Water
131 Alternative Uses of Land

132 Weather and Climate

133 Pollution Prevention and Mitigation
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141 Air Resource Protection and Management

402 Engineering Systems and Equipment

403 Waste Disposal, Recycling, and Reuse

404 Instrumentation and Control Systems

511 New and Improved Non-Food Products and Processes
Outcome #2

1. Outcome Measures

Develop commercial cultivation system for mass production of algal biomass

2. Associated Institution Types

e 1890 Extension
e 1890 Research

3a. Outcome Type:

Change in Action Outcome Measure

3b. Quantitative Outcome
Year Actual

2012 0
3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
Small farmers, Community leaders, Electric cooperatives.

What has been done

Working on the new transesterification method for the economical production of biodiesel from oil-
bearing crops, including microalgae.

Results
Two private companies have shown an interest in the test evaluations.

4. Associated Knowledge Areas

KA Code Knowledge Area

102 Soil, Plant, Water, Nutrient Relationships
111 Conservation and Efficient Use of Water
131 Alternative Uses of Land
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132 Weather and Climate

133 Pollution Prevention and Mitigation

141 Air Resource Protection and Management

402 Engineering Systems and Equipment

403 Waste Disposal, Recycling, and Reuse

404 Instrumentation and Control Systems

511 New and Improved Non-Food Products and Processes
Outcome #3

1. Outcome Measures

Educate stakeholders on research status for environmental solutions

2. Associated Institution Types

e 1890 Extension
e 1890 Research

3a. Outcome Type:

Change in Action Outcome Measure

3b. Quantitative Outcome
Year Actual

2012 0

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
Small farmers, Community leaders, Electric cooperatives.

What has been done
Working on the new transesterification method for the economical production of biodiesel from oil-
bearing crops, including microalgae.

Results
Two private companies have shown an interest in the test evaluations.

4. Associated Knowledge Areas

KA Code Knowledge Area
102 Soil, Plant, Water, Nutrient Relationships
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111 Conservation and Efficient Use of Water

131 Alternative Uses of Land

132 Weather and Climate

133 Pollution Prevention and Mitigation

141 Air Resource Protection and Management

402 Engineering Systems and Equipment

403 Waste Disposal, Recycling, and Reuse

404 Instrumentation and Control Systems

511 New and Improved Non-Food Products and Processes
Outcome #4

1. Outcome Measures

Educate farmers, scientists, and engineers about the economic feasibility of biomass production
and the potential use of leaves as an alternative fuel source.

Not Reporting on this Outcome Measure

Outcome #5

1. Outcome Measures

Develop economical and efficient methods to collect, store, transport, and transform leaves into a
useable fuel source

Not Reporting on this Outcome Measure

Outcome #6

1. Outcome Measures

A "Biochar Thermal Index" will be developed based on thermochemical decomposition of lignin
constituent of biomass.

2. Associated Institution Types

e 1890 Research

3a. Outcome Type:

Change in Knowledge Outcome Measure

3b. Quantitative Outcome
Year Actual

2012 0
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3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
All stakeholders have an interest in finding viable environmental solutions.

What has been done
Numerous presentations, publications, and workshops have informed all targeted audiences
about the present research status.

Results
A more informed and interested stakeholder audience.

4. Associated Knowledge Areas

KA Code Knowledge Area

102 Sail, Plant, Water, Nutrient Relationships

131 Alternative Uses of Land

402 Engineering Systems and Equipment

404 Instrumentation and Control Systems

511 New and Improved Non-Food Products and Processes

V(H). Planned Program (External Factors)

External factors which affected outcomes
o Natural Disasters (drought, weather extremes, etc.)

e Economy

e Appropriations changes

e Public Policy changes

e Government Regulations

e Competing Public priorities

e Competing Programmatic Challenges

e Populations changes (immigration, new cultural groupings, etc.)

Brief Explanation

Changes to any or all of these external factors could have a substantive impact on continued
research. Research is dependent upon funding, which is a product of the economy, government
regulations, and changes in public policy and appropriations.

V(I). Planned Program (Evaluation Studies)

Evaluation Results

More testing is still needed with the micro-algal studies. Private companies do show an
interest, but more information needs to be evaluated to determine the economic feasibility of both
projects. Biochar studies have just been started and more information is needed to present an in-
depth evaluation.
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Key Items of Evaluation

There is real interest from stakeholders in the future potential of alternative fuel sources.
Stakeholders are willing to look to the future and maintain an open mind with regards to potential
energy sources that are economically useable.
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