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RESEARCH AREAS

Biofuels and Environmental Catalysis
» Catalytic Converters, Catalytic Upgrading for Fuels, Algae based CO2 utilization.
» Carbon Materials
» Carbon Fibers, Nanotubes
» Clean Fuels and Chemicals .
 Fischer-Tropes, Indirect Coal Liquefaction DOE Pr0|ect Man ager
» Electrochemical Power Sources
» Low cost capacitors, batteries, and hybrids
. Environment%I and Coal Tgchnologifes g g
» Post Combustion Byproduct Beneficiation, Advanced Concretes
e Power Generation and Utility Fuels Arun Bose
e Chemical Carbon Capture, Chemical Looping, Demonstration Projects
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AALR Process Components UK

Gasification
- Coal and Coal/Biomass
Integrated Feed Preparation
- Entrained flow, oxygen blown,
molten slag, OMB gasifier
- 1 ton dry coal/day
- 160 Ib/hour syngas production

Acid Gas
- Agueous Amine system with
absorber and stripper
- Pressurized system (400 psi)
- Sulfur treatment on both rejected
and clean gas (<1ppmv sulfur)

FT and WGS
WGS will increase H,/CO ratio
from ~0.7 to ~2.0
- Chart Energy Microchannel
reactor
- Pressurized hot oil system
(coolant and process side need to
be similar)

- Co or Fe Catalyst
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ALR Pilot Facility Research Platform

CENTER FOR'APPLIED ENERGY RE!

Integrated CTL/CBTL Pilot Facility- Research Platform
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Hosting new technologies at
pilot scale

Develop and Test

Improved gasification (in-situ
WGS)

New CO2 removal solvents

New CO2 removal technologies

Improved heat transfer fluids
(FT)

New/improved catalysts (sulfur
tolerant, etc)




AALR Overarching Project Goals UK

GASIFICATION

Technologies « To advance the design,

VP 4 5 construction and commissioning
ERUE S of a coal/biomass-to-liquids
(CBTL) Process Development
Unit at a capacity of 1 bbl. /day.

 To concentrate resources,
create a critical mass of
expertise, and provide a focal

L point for RD+D on fuels and

- chemicals derived from coal and

—  biomass.

—_—»
ij Y Fuel upgrading
N




WQMA&E& Project Vision

e Used as a test bed for evaluating new
technologies/ concepts at a level of
expenditure that is affordable. Flexible,
modular for repurposing. Slipstreams
available to test multiple technologies
simultaneously

e Will provide open-access facilities,
information in the public domain, and a
means to independently review vendor
claims.

e Used to build up human capital —to
teach and train the future generation of
skilled engineers, technologists, and
operators.




AALER  Remaining Development Work KL
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* Heat integration with CO2 capture
» Feed blending
» Biomass feedstocks

* Algae

* Other energy crops

* Improved heat transfer with FT reactor
(CHART)

« FT Catalyst development




A=tR Integration Possibilities

* Host site for other activities
(5,000 sq. ft plus control
room, office and laboratory)

e CO2 capture technologies
on gasification plant

« Limited so far due to facility
unfinished/under
construction




ACAER Commercial Benefits

New modular systems

Proving new technologies at pilot
scale

Financially prudent for testing new
technologies

 Already have infrastructure in place

* Reduce capital costs for other
projects

Already have auxiliary unit installed
(oxygen,nitrogen, compressed air,
chiller, etc)

Trained Workforce




ACAER L essons Learned

Design Pilot-plant Buildings for
Flexibility and Re-purposing, Not
Equipment Specificity

Allow Ample Time for NEPA-EA,
Permit Approvals, ESH and
HAZOP Evaluations

Professional Engineering and
Construction Management
Services are Vitally Important

The Project Benefited Greatly
from Strong Collaborations in
China in the area of Coal
Gasification




LALR Future Research Areas UK

3.) Carbon Capture
* New Solvents
* New processes and technologies

1.) Host site for technology development around CTL

e Carbon Capture

« FT 4)  Gas Conversion by F-T Synthesis

«  WGS and Refining « Catalysts (Co, Fe, etc)
* Types of F-T reactors

* Fine tuning based on selectivity of

2.) Gasification Technology desired product(s)

* High concentration CWS
* Increase H/CO ratio and Reduce Downstream

Clean-up
In-situ WGS with warm sulfur removal

Collaboration with Catalyst group, ECUST

» Coal/Biomass Blending Gasification Research

* Dynamic Modeling and Controls
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