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Review Meeting (August 13-17, 2018) Mermbraness co.

IEIHR?S'HT‘T SIS RUF S INAAYRR T —)L
JOCIIMNAAE:
SYSTEMS STUDIES AND MODELING
Carbon Capture Slmulatlpﬁ fg// Industry Impact (CCSI?)
Capture — Lab/Bench ,Scale ‘Research with CCSI2 Support
Capture — Lab/Bench- Sca(le Research TEalb—a i
Oxy-Combustion /
Oxy-Combustion ang Novel Concepts B3y
Capture — Pilot-Scale Research
Chemical Looping  Hzh)L)—ES
CO2 Compression
Large-Scale Pilot Testing
Design and Testing of Advanced Carbon Capture Technologies
Novel and Enabling Transformational Technologies & grag$if
CO2 Utilization CO2#I|FE
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CAPTURE — LAB/BENCH-SCALE RESEARCH e e

Development of a Novel Biphasic CO2 Absorption Process with Multiple Stages of Liquid-Liquid Phase Separation for Post-
Combustion Carbon Capture (FE0026434 : e
prure ( ) IRUIRE — 248 % (185 BE)

Yongqi Lu, lllinois State Geological Survey, University of lllinois at Urbana-Champaign
Bench-Scale Development of a Hybrid Membrane-Absorption CO2 Capture Process (FE0013118)

Brice Freeman, Membrane Technology and Research Inc. HE\ [&J‘III&/ \,(j 1)y |<‘7°|:|t,x

Large Bench Scale Development of Non-Aqueous Solvent Carbon Dioxide Capture Process for Coal Fired Power Plants

Utilizing Real Coal Derived Flue Gas (FE0026466) U&HR/&_ — 3'57K$/§-§%
Jak Tanthana, RTI International -

Energy Efficient GO-PEEK Hybrid Membrane Process for Post-Combustion Carbon Dioxide Capture (FE0026383) -
Shiguang Li, Gas Technology Institute GO (B&1E T 5 T712) REPEEKIEI A0 3—DNAT)yrkTAEX

Bench Scale Testing of Next Generation Hollow Fiber Membrane Modules (FE0026422)
Alex Augustine, American Air Liquide Inc. by QiR pwinaPa=P ]

Novel CO2-Selective Membranes for CO2 Capture < 1% CO2 Sources (FE0026919) #F3HCO2:E IR FE A&
Yang Han and Winston Ho, The Ohio State University

Lab-Scale Development of a Hybrid Capture System with Advanced Membrane, Solvent System, and Process Integration

(FE0026464) &, IRUERANAT YR Ta+R

Hunaid Nulwala and David Luebke, Liquid lon Solutions LLC.
Scott Chen, Carbon Capture Scientific

Lab-Scale Development of a Solid Sorbent for CO2 Capture Process for Coal-Fired Power Plants (FE0026432)
Mustapha Soukri, RTI International  [&]{A 0fz U #4

Development of a Precombustion Carbon Dioxide Capture Process Using High Temperature Polybenzimidazole Hollow-Fiber
Me_mbrane (FE0012965) _ =B S
Indira Jayaweera, SRI International

https://www.netl.doe.gov/events/conference-proceedings/2018capture
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National Carbon Capture Center (FE0022596)
Tony Wu, Southern Company *EI NCCC (%ﬁxéﬁ%ﬁﬂ{ ~)

Advanced Solvent Testing and Evaluation at TCM (FWP-70814)
Charles Freeman, Pacific Northwest National Laboratory

Satish Reddy, Fluor JILYT—TCM(EHRAEEH ()

Pilot Unit Sorbent-Based CO2 Capture (FE0012870)
Jeannine Elliott, TDA Research, Inc.

Application of a Heat Integrated Post-Combustion Carbon Dioxide Capture System with Hitachi Advanced Solvent into
Existing Coal-Fired Power Plant (FEO007395) =R e
Jesse Thompson, University of Kentucky Center for Applied Energy Research

Pilot Test of a Nanoporous, Super-Hydrophobic Membrane Contactor Process for Post-Combustion Carbon Dioxide Capture

(FE0012829) JEa 95—
Shiguang Li, Gas Technology Institute

Pilot Test of Novel Electrochemical Membrane System for Carbon Dioxide Capture and Power Generation (FE0026580)

Hossein Ghezel-Ayagh, FuelCell Energy Inc. ESIEFIE AT A

Pilot Testing of a Highly Effective Pre-Combustion Sorbent-Based Carbon Capture System (FE0013105)
Gokhan Alptekin, TDA Research, Inc. [E] AR 0 U A4

Dilute Source Carbon Dioxide Capture: Management of Atmospheric Coal-Produced Legacy Emissions (FE0026861)
Ricky Souza, Carbon Engineering 1&5%F§C02@”l

https://www.netl.doe.gov/events/conference-proceedings/2018capture S
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FRMNZA () : NOVEL AND ENABLING e

Development and Bench-Scale Testing of a Novel Biphasic Solvent-Enabled Absorption Process for Post-
Combustion Carbon Capture (FE0031600) 28 R R YR ;%
Paul Nielsen, lllinois State Geological Survey, University of lllinois at Urbana-Champaign

Development of Self-Assembly Isoporous Supports Enabling Transformatiogal Membrane Performance for
Cost Effective Carbon Capture (FE0031596) ¥ —#llflzHE I 5=
Hans Wijmans, Membrane Technology and Research, Inc.

A Process with Decoupling Absorber Kinetics and Solvent Regeneration through Membrane Dewatering and

In-Column Heat Transfer (FE0031604) =N IVE AD) =)
James Landon, University of Kentucky

Mixed-Salt Based Transformational Solvent Technology for CO2 Capture (FE0031597)
Palitha Jayaweera, SRI International it & 18 R # R UK

Bench-Scale Development of a Transformational Graphene Oxide-Based Membrane Process for Post-
Co_mbustlor_l CO2 Capture (FE003_1598) BEAL T ST s B S
Shiguang Li, Gas Technology Institute

Flue Gas Aerosol Pre-Treatment Technologies to Minimize PCC Solvent Losses (FE0031592)
Devin Bostick, Linde LLC  n iy 218 KA D= D T 7OV )L D RTALE

https://www.netl.doe.gov/events/conference-proceedings/2018capture 6
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Storing CO2 in Built Infrastructure: CO2 Carbonation of Precast Concrete Products (FE0030684)
Brian R. Ellis, University of Michigan avH1)—k

Nano Engineered Catalyst Supported on Ceramic Hollow Fibers for the Utilization of CO2 in Dry Reforming to
Produce Syngas (FE0029760) & /X
Shiguang Li, Gas Technology Institute

High Energy Systems for Transforming CO2 To Valuable Products (FE0029787)
Osman Akpolat, Gas Technology Institute H{mY

Advanced Manufactured Carbonate Materials for Algal Biomass Production: Joint LLNL-SNL Program (FWP-
16-019510) A
Jennifer Knipe, Lawrence Livermore National Laboratory

Upcycled CO2-Negative Concrete for Construction Functions (FE0029825)
Erika Callagon La Plante, University of California Los Angeles
av)—bk
Microalgae Commodities from Coal-Fired Power Plant Flue Gas CO2 (FE0026490)
John Benemann, MicroBio Engineering, Inc.

TSR

https://www.netl.doe.gov/events/conference-proceedings/2018capture 7
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Scale Pilot Lab/Bench
Company MTR Air Liquide MTR OSu NETL
. Polymer/ .
Material Polymer Polymer Polymer Hybrid Hybrid
Design S-W / Flat HF S-W S-W HF/ Flat
_ 74 | { 2
- (10 . - 14
e 77 | PY | e | (G0
OP Temp (°C) 30 -40 30 57 40
Size
Field Unit

https://www.netl.doe.gov/sites/default/files/netl-file/T-Wu-Southern-National-Carbon-Capture-Center.pdf 9
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Sorbents Test @ NCCC

Scale Pilot Lab/Bench

Company TDA SRI Int. NETL
Alkall_zed Ciibion Suppprted
, Alumina Amine
Material |
o=
Design Fixed-bed Circulating Circulating
T (°C) Abs/Reg 140/140 50/120 60/100
Size 0.5 MW 40 KW <5 kW

SRI Int Skid NETL Skid

https://www.netl.doe.gov/sites/default/files/netl-file/T-Wu-Southern-National-Carbon-Capture-Center.pdf 10
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Energy Department Invests $6.4M in Pre-Combustion Carbon Capture Projects*
(JULY 9, 2018)

K(EIRILF—E (DOE). BEFERICO2MIINTAC T HMI640 5K ILHE
(2018 7H9H)

Transformational Pre-Combustion Carbon Capture Technologies

D ZERFE
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(DHigh-Temperature Ceramic-Carbonate Dual-Phase Membrane Reactor for Pre-Combustion
Carbon Dioxide Capture (BABERI —ES L R FRRBIRD =D E BRIV —REBEIEZFHHA T LY
T3 —)
— AZ Board of Regents on behalf of Arizona State University
PRBERICO2EBURD AR MR T DRV FRT—ILDAVT LT IE—T O XD RFE
DOE& &: $800,000; JEDOE&E < $200,007; #%8: $1,000,007

@Transformational Membranes for Pre-Combustion Carbon Capture (BAYERTRZRIUND1=H D
BREH T EER)

— The Ohio State University
AREEDEBHANSELLHCO2ERD-ODFHABEER M DT F AL
&7 O AFEF. ZFFHEETM

DOE¥&%: $799,988; JEDOEE £: $199,998; #2%H: $999,986

@ Development of Carbon Molecular Sieves Hollow Fiber Membranes Based on
Polybenzimidazole Doped with Polyprotic Acids with Superior H2/CO2 Separation Properties
(BNI=H2/ICO20 B4 Z A I 5B IBEBAMARIRAZIZT —)LEe~R—RELIZRFER KR
ZDRFE)
— The Research Foundation for SUNY on behalf of University at Buffalo
AREXDERARANAELSHCO2 ZEIUINT H=ODENESREET OO
DOE&E£: $799,999; JEDOEE £: $202,225; #2%8: $1,002,224
https://www.energy.gov/fe/articles/energy-department-invests-64m-pre-combustion-carbon-capture-projects 12
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@Bench-Scale Development of a Transformative Membrane Process for Pre-Combustion CO2
Capture (JABERTICO2 ERZEBMEL-EFHM N BHIET O RDARFR7— LB
—Membrane Technology and Research, Inc.
RSB IERTO M EER £ &, Energy & Environmental Research Center
(ZRLF— RERR ) [CTEMBEBRNITONERFRT—ILO N BIEED 2—IL
AZYMIBITEEFIIRTU O vILDEE
DOE&£: $1,999,315; JEDOEE & $499,827; #4%8: $2,499,142

®Development and Testing of a High-Temperature PBI Hollow Fiber Membrane Technology
for Pre-Combustion CO2 Capture(#AtEICO2 [EIUND 1= D &R PBIH Z8 5 73 Bt IE 2 1T D B F
B UOELER)

— SRI International

BRARMEIERBICDBIRZFE SR FR7— )L TOEHFHICO2 [EIUREL 1T DB FE
DOEZE £: $1,999,981; JFDOE& %: $502,400; #:%8: $2,502,381

https://www.energy.gov/fe/articles/energy-department-invests-64m-pre-combustion-carbon-capture-projects 13
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