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The biomass-to-liquid fuels R&D team at UCF-FSEC has included, in addition to Dr. Raissi, Dr. Nazim Z. Muradov (faculty chemist), Dr. Amit Gujar (chemical engineer, post-doc), Dr. Jong Baik (mechanical engineer faculty), Nathaniel Garceau (chemical engineer), Dr. Suzanne Fenton (chemical/environmental engineer) and Errol Hinkamp (chemical engineer).


=
What is the economic cost of

importing petroleum?

The price tag for the imported oil in
2010 was about $400B

It cost U.S. about S500B (in 2011 S) to
complete building of the entire Federal
Interstate Highway System
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What is the economic cost of importing petroleum?
The price tag for the imported oil in 2010 was about $400B. In 2011, estimated to be about one trillion dollars.


What else S400B gets you?

This is more than the U.S. expenditure on

Manhattan Project

A Alaska Pipeline
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Let’s put this in perspective
It cost U.S. about $500B (in today’s $) to build the entire Federal Interstate Highway System
What else does $400B get you?
This is more money than that spent on the Manhattan project, moon shot program, building the Alaska pipeline, Panama Canal and transcontinental railway, cost of the Marshall Plan, and ….


L ...
What else $4OOB can get you?

Hoover Dam

Combined --- and still
have about $S48B left
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completing Boston’s infamous “Big Dig” project, and building the World Trade Center towers, Hoover Dam and the Golden Gate bridge, all in 2011$,
combined --- and still have about $48B left over!


How much of a financial burden is the
fuel cost for an average family?

For most families, fuel cost is the 2nd
largest expense

For those making less than $50,000 per
year, it constitutes the highest expense
— even more than the housing costs!

QFSEC
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Well, for most Americans, transportation cost is the 2nd largest expense 
For families making less than $50,000 per year, it is the highest expense – even more than housing costs! 


=
Can transportation fuels be made

from non-petroleum resources?

Yes — almost any carbonaceous material
can be converted to liquid fuels. Things
like biomass, landfill gas, animal waste,
municipal solid waste, sewage sludge,
etc.

And, there are many processes to
accomplish that

QFSEC
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Are there any renewable alternatives to crude oil for producing transportation fuels?
Fortunately, yes – almost anything that is organic in nature can be processed and converted to transportation fuels. Things like biomass, landfill gas, animal waste, municipal solid waste, sewage sludge, etc.
Is crude oil only good for producing gasoline? 
No, it is also needed for many other important products.
In fact, only 40% of a barrel of oil is used to produce gasoline, the rest is used to make other products like jet fuel and plastics and numerous other important industrial chemicals. 
So, there is more to a barrel of oil than just gasoline. 
Any technology to replace motor fuels must actually be able to replace the entire barrel. 


What are some of the processes for
making liquid fuels from biomass?

FT Diesel

Ethanol

Mixed
Paraffins

LPG
Furanics

Ethanol

Biodiesel
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There are many processes to do that – though, some feedstocks and processes are easier and less costly to use than others.


=
How much has US DOE invested in

biofuels development?

To date, DOE has invested more than
S1B on integrated biorefinery
demonstration projects (matched
with $1.7B from industry) to field
advanced biofuels, bioproducts, and

power
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How much has DOE invested in biofuels development?
To date, DOE has invested more than $1B on 29 integrated biorefinery projects (matched w/ $1.7B from private sector) to demonstrate advanced biofuels, bioproducts, and power. 


=
What are the biomass-to-fuels

program goals at US DOE?

Reducing oil imports by 1/3 by 2025
Diversifying fuel mix
Establishing Renewable Fuel Standard

Increasing production to 36B gallons in
2022 (less than 13B gallons/year
produced today)
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 What are the DOE’s biomass-to-fuels program goals?
Reduce oil imports 1/3 by 2025 and diversify fuel mix. 
Establish Renewable Fuel Standard.
36B gallons in 2022 (12-13B gallons/year produced today). 


=
What are the biomass-to-fuels

program goals at US DOE?

Conducting resource assessment to
establish geographic and economic
criteria under which 130 and 250
million dry tons per year of biomass
would be available by 2012 and 2017,
respectively
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Feedstock resource assessment goal 
Establish geographic and economic criteria under which 130 million dry tons per year would be available by 2012, and to establish geographic, economic, quality and environmental criteria under which 250 million dry tons per year would be available by 2017. 


What are the biomass-to-fuels
program goals at US DOE?

Developing feedstock logistics to
reduce costs from harvest to chemical

plant gate to $35 per dry ton (in 20075)
by 2012

Achieving those same cost goals for a
wider range of biomass feedstocks by

2017

QFSEC
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Feedstock logistics goal 
Reduce costs from harvest to biochemical conversion plant gate to $35 per dry ton (in 2007 $) by 2012, and then achieve those same cost goals for a wider range of herbaceous feedstocks by 2017. For woody feedstock resources, the logistics cost goal from harvest to gasification plant gate is $35 per dry ton (in 2007 $) by 2012, and then achieve those same cost goals for a wider range of woody feedstocks by 2017. 


=,
How about the US DOD?

The primary need is for the jet fuel

DOD Operational Fuel Costs, FY2010 - $11.5B
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For DOD, the primary need is for jet fuel as it constitutes more than 80% of all liquid fuels consumed – price tag: $11.5B.


=
Is DOD committed to clean energy?

DOD’s Past and Future Investment in Clean Energy

R

2005 2010 2015 2020 2025 2030
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How much does DOD plan to invest in the development of renewable fuels?
At an accelerating pace – especially with regard to mobility fuels. 


Will it make any difference?

A lot, since DOD has buying power

And, from past experience with the
development of markets for integrated
circuits, it is likely that DOD can
influence broader adaptation of
biofuels and other clean energy
technologies

QFSEC
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What effect DOD’s accelerated expenditure could possibly have on the production cost of biofuels?
A lot, if the past experience with the integrated circuits can be viewed as an indicator of what future may hold for the biofuels and other clean energy technologies. DOD has a huge buying power – especially with regard to mobility fuels!


=
Total sales and DOD share of US

integrated circuit sales
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DOD has a proven record of being able to help and advance America’s technology development and commercial interests. The shear scale of DOD operations, its need for improved technologies have played a key role in a wide range of innovations such as semiconductors, computers, the GPS and the Internet. According to David Mowery of the Haas School of Business at the University of California, Berkeley, “the military applications of semiconductors and computers meant that defense-related research and development funding and procurement were important to their early
development. 


=
What’s UCF doing in biofuels arena?

Research at FSEC has centered on
biomass gasification (a very forgiving
process for generating syngas) from
various feedstocks (likes of crop
residues, forest waste, yard clippings,
and energy crops; as well as aquatic
biomass) and

Fischer-Tropsch synthesis to generate
liquid hydrocarbon fuels



Presenter
Presentation Notes
At FSEC, we have experimented with gasification (which is a very forgiving process for generating syngas from carbonaceous feedstocks) of biomass by steam and oxygen followed by Fischer-Tropsch synthesis to form syncrude. Furthermore, we have developed an integrated gasification/Fischer-Tropsch synthesis process that offers many advantages. 1) it is feedstock flexible – for example, can utilize: lignocellulosic materials such as crop residues, forest waste, yard clippings, and energy crops; as well as the aquatic biomass. 2) It generates a range of liquid hydrocarbons that can be easily upgraded, via conventional refining operations such as distillation, hydrocracking, etc., into liquid fuels like gasoline, diesel, aviation fuels, etc. 
At FSEC, we have designed, built and tested a special oxygen-blown gasification and Fischer-Tropsch synthesis reactor that use our proprietary reactor design and catalyst formulation. The FSEC-developed process converts any pre-treated organic material to clean wax and sulfur-free gasoline and diesel range drop-in fuels. 


Why gasification/FT synthesis?

Process offers many advantages —
among them are feedstock flexibility,

tech transition capability, etc.
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Gasification is a very forgiving process for converting complex feedstocks to synthetic gas that contains primarily CO, CO2 and hydrogen gas.


=
What is the status of work at FSEC?

We have designed, built and tested a
special oxygen-blown gasification and
Fischer-Tropsch synthesis system

FT reactor has our own proprietary
design and catalyst formulation

We can convert any pre-treated
biomass to clean, wax-free, sulfur-free
drop-in fuels.
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The biomass gasification/FT synthesis integrated process for co-generation of fuel, heat and power has been designed, built and tested at pilot scale.


=
FSEC’s gasification/FT synthesis pilot

plant

Biomass
gasifier
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In order to optimize the gasification process, reaction parameters including temperature, pressure, steam-to-oxygen ratio, rate of biomass gasification, etc. have been varied and their effect on the amount and composition of syngas (especially H2-to-CO ratio), and the extent of CO2 formation have been determined. For example, we have found that the H2/CO ratio and the rate of biomass gasification increase monotonically as a function of H2O-to-O2 ratio. Also, there is an optimum H2O-to-O2 ratio for which the least amounts of CO2 are generated in the gasifier.


What is the composition of the FSEC
syncrude?
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The liquid product collected after a typical run consists of mainly C6-C24 saturated hydrocarbons. 


=,
What are the estimated costs?

Based on the experimental data and
using the AspenPlus™ CPS, we have
developed the product cost

Cost component Cf:Sth é?ékdgu?;g;r % of total cost
Capital costs 0.81 39.3
Fixed O & M 0.18 8.6
Feedstock 1.12 54.4
Other raw materials 0.06 3.0
Other variable costs 0.02 1.2
%FSEC Synfuel cost $0.80-2.10 Per kg
- (at the gate) $3.00-7.00 Per gallon
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Based on the experimental data and using the AspenPlusTM chemical process simulation platform, a preliminary flowsheet of a full-scale biomass-to-liquid fuel plant was conceived and costed. 
Our analysis shows that the UCF-FSEC process attains an overall plant efficiency of about 40% based on the polygeneration of fuel, heat and power. At biomass cost of $163/ton and plant production capacity of 84,320 metric ton per year, the levelized cost of liquid fuel from pinewood pellets would be about $7 per gallon. If lower DOE biomass feedstock cost of $35/dry ton is achieved, a fuel cost of about $3/gallon can be realized. 


NN
What are the future plans?

If additional funding is made
available, FSEC will build a larger-
scale BTL demonstration plant. Data
collected from this activity will give a
more realistic capital and operational
cost data that will be useful to
commercialization of the technology
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If additional funding is made available, FSEC will move this project to the next level that is a larger-scale biomass-to-liquid fuels process demonstration plant. Data collected from the demo phase will give a more realistic capital and operational cost data that will be useful to commercialization of this technology. FSEC’s biomass-to-liquid fuels team will have to be dissolved at the end of this year if no new funding becomes available.
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