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Project Overview

Develop and bench-scale test an advanced aerogel sorbent for
post-combustion CO, capture from coal-fired power plants
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Amine Functionalized
Aerogel Sorbent Powde‘

Develop Aerogel Sorbent at Bench Scale for C{&Lapture
Improve Amine Functionalized Aerogels (AFA)
Convert optimized sorbent intmead form

Develop SQdiffusion barrier for AFA sorbents

Develop pellet binder formulations, and pelletization pro¢

To I I To Do

Test & evaluate sorbent technology at bench scale

. - 2 - -

L A A ‘:“|'.\,‘,
A e
. -

aslm“.aerogels*

|- ﬂi ‘,\M’~Q s W P
- - - s -
:A."#_:n-;.?‘f DSy cﬁ?’, :

Bench Scale Evaluation

Develop Compatibl&Q, Resistant Binder
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Project Objectives

1. Optimize sorbents for improved CO, capacity and SO, poisoning
resistance.

2. Convert optimized sorbent into durable pellet and bead form for
analysis.

3. Produce the best candidate sorbent form (bead or pellet) in larger
quantities for fluidized bed testing.

4. Assess the sorbent in fluidized bed bench-scale testing.

5. Conduct a technical and economic assessment of the sorbent
technology and process.
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Project Team

SorbentOptimization &

I
Bench Scale Production a spen a e ro g e I S@
‘

SorbenfTesting

& Bench Scale
Evaluation

SorbentPelletization
Optimization

—

Longtail Consulting

U Period of Performance:
A 10-1-2013 through 09-30-2016
U Funding:
A U.S.: Department of Energy: $2.99M
A Cost share: $ 0.77 million
A Total: $3.76 million

|
as"e“laerogeIS‘



BP3 Project Tasks

AFA Sorbent Development

SIFEL (@S] 206 Pellet Development and Optimization

Sorbent Evaluation
Aerogel Bead Fabrication
BP2 (20141 2015) Coating Development
Coated Pellet and Bed&d/aluation
AFA Pellet Production
BP3 (2015 2016) Fluidized Bed Evaluation
TechneEconomic Evaluation

Environmental Health and Safet fon
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Amine Functionalized Aerogel (AFA) Development

Bench Scale Development and Testing

Superhydrophobic Amine
Functionalized Aerogel

SBIR Phase |
2011 2012 2014

2015 2016

U High surface/high porosity material

U Hydrophobic to enhance CO, adsorption
selectivity and stability

AFA benefits

U High temperature stability

U Methods identified for manufacture at
reasonable cost and high volume

U Low specific heat, thus low energy regeneration
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Accomplishments to Date

AFA formulation AFA Sorbent CO,
optimization Capture Performance
( _Direct amine grafting -Total and working CO, adsorption
process - capacities ( ~ 15 wt.%, ~ 8 wt.%)*
ADoufburecti onlal AFA Sorbent in Pelletization of -Fast CO, adsorption kinetics
\process. Bead form AFA sorbent . -Stable for at least 500 cycles
‘ \ ‘ ‘s, -Low moisture uptake
Beads Pellets 4
- - Top AFA Sorbent EH&S
Working CO, capacity 6.0 6.5 [ (powder) Scale-Up ] — [ Evaluation
H,O uptake 20-22 24 -27 ‘ Completed Completed
Cycling stability Stable Stable
— - _ Pelletization Scale-Up
Selectivity CO,/H,0 High High
— Completed
Attrition and Crush : ‘
f Low/low Low/high
performance [ Bench Scale Cold-Flow ]
Large scale Prep. Very challenging Achievable Fluidized Bed and TEA

Scheduled
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AFA Pellet vs. Bead Performance

Testsperformedon A s p eAFA Iseadand pellet sorbentsn orderto downselect
the AFA form to bepursuedduringBP3.

A Sorbentsotherms A Moistureuptake
A Sorbentselectivity(CO, vs. H,O) A Cyclic stability
A Attrition andCrushtests
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Pelletization at UA

[ Aerogel powder sorbent Mixed with SRE binder, ‘ AFA Pellets
extruded, dried

[ Aerogel bead sorbent ]_.[ Coated with SRE binder] - AFA Beads
at UA
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AFA Pellet vs. Bead Performance

Sorbentlsotherms

AFA Beads AFA Pellets
IR SRR e P
Pl ik 5 e P 2 x o S
= XX a : ®30C £ aom ® ®90C
R e A e

T o T Nz
6 wt.% working capacity 6.5 wt.% working capacity
Working Capacity= Adsorp @ 40 C, 0.1atmCO, T Adsorp @ 100 C, 0.&tmCO,
Good working CO, capacity for both sorbent forms
10
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AFA Pellet vs. Bead Performance

Sorbent Selectivity

AFA Beads
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16 X more selective
towards CO, than H,O
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13 X more selective
towards CO, than H,O
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AFA Pellet vs. Bead Performance

WaterUptake
Sorbent Moisture Uptake
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- The two sorbent forms indicated very similar behavior.

- The bead form has slightly less water uptake than the pellets.
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AFA Pellet vs. Bead Performance

Cycling stability:

CO2 Adsorbed WHt. % (g CO2/g sorbent)

20

©® Sorbent bead

® Sorbent pellet

0 100 200 300 400 500
Cycle

AFA pellets show clear superioritip the beads in terms of reliable and consistent
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stability throughoutlong term CQO, captureviability
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AFA Pellet Vs. AFA Bead (Performance)

Jet Cup Attrition and Crush tests

AFA beads weremore resistant to attrition
than the pellets

Before drying After drying
AFA Beads - 8.4 Ibf
AFA Pellets 40.21bf 14.01bf
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